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Letter from the Chair

Dear Participants

Since its beginning in 1951 the Brazilian Society of Animal Science (Sociedade Brasileira de Zootecnia - SBZ) 
has worked for developing the livestock industry in Brazil while promoting, at the same time, the interchange 
of ideas and experiences of professionals in the field. During these 66 years the SBZ has been behind the great 
progress observed in the Brazilian animal production. Today the country is a world leader in the production of 
meat (beef, pork and poultry), milk, eggs and fish. Almost all the technological advances seen in the field were 
previously discussed in the SBZ as shown by the organization meetings records and proceedings. Nevertheless, 
new challenges keep coming in. The limiting natural resources such as oil, water and minerals; the new ethical 
and social paradigms; the climate changes; and the pressure of the urban growth are undeniable factors 
in changing the current landscape of the animal industry. With the theme THE NEW VIEW OF ANIMAL 
SCIENCE: CHALLENGES AND PERSPECTIVES, the 54th SBZ Meeting aims at predicting and discussing 
the challenges both Brazil and the world will face in order to keep producing high quality animal protein. In 
this material we present texts prepared by our speakers followed by almost a thousand of papers voluntary 
submitted to be presented in the meeting. So, while welcoming you all to our meeting, I would like to sincerely 
thank the dozens of people in the organizing and scientific committees who have worked relentlessly to make 
the meeting and these proceedings possible as well as the 200 reviewers who evaluate the submitted papers. 
Special thanks to the more than 1000 participants who most honored this SBZ meeting held in the city of Foz 
do Iguaçu in the State of Parana, Brazil. Last but not least I want to express my gratitude to all the sponsors 
and supporters whose contribution was invaluable in making this meeting a reality.

Yours sincerely, 

Patrick Schmidt
Chairman of the 54thAnnual Meeting of the Brazilian Society of Animal Science
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Abstract
The use of single nucleotide polymorphisms (SNP) as genetic markers to calculate estimated breeding values 
(EBV) is termed genomic prediction, an approach to improved cattle breeding. In this study, a wet laboratory 
validation was carried out on a set of SNP which had been identified as candidate functional variants in 
silico. Genotyping assays for 33 SNP were designed and performed in Brahman and Tropical Composite 
cattle. The 29 SNP that passed quality control were first investigated individually for their association with 
female reproductive traits and then used as a panel in a genomic prediction approach. The reproductive traits 
considered were age at first corpus luteum (AGECL, days), post-partum anoestrus interval (PPAI, days) and a 
binary trait that described if the cow had ovulated before weaning the first calf (PW, 0-1). In the individual SNP 
association analyses, 5 genes were found to be significantly associated with reproduction traits. The genomic 
prediction method used was BayesR, to accommodate the 29 new SNP and compare their performance with 
predictions based on 50K genotypes (Illumina SNP chip). The When the new tested mutations and PLAG1 
were included in the Bayes R genomic prediction method, prediction accuracies for female reproductive traits 
improved . The proportion of variance explained by the 29 SNP together was 0.07 for AGECL, 0.03 for PPAI, 
and 0.02 for PW. The best predictions were obtained by combining the 29 tested SNP and the 50K SNP using 
BayesR analysis, with a 4% improvement in accuracy. It would be favourable to include these new SNP in 
future versions of bovine SNP chips to target selection for female fertility traits.

Keywords: Genomic prediction, BayesR, heifer puberty, anoestrus, candidate genes. 

Introduction
The use of single nucleotide polymorphisms (SNP) as genetic markers across the genome to calculate 
estimated breeding values (EBVs) is termed genomic prediction. Genomic prediction holds great potential 
for beef cattle breeding (Meuwissen et al., 2001; Garrick, 2011). This technology has already revolutionized 
the dairy industry, with wide adoption for Holstein sire selection across the world (Barkema et al., 2015; 
Boichard et al., 2016). The uptake of genomic prediction in the beef sector has been relatively slow due to 
unique challenges faced by this industry. The multi-breed nature of the beef industry is one of the challenges 
for genomic prediction in this industry sector (Garrick, 2011; Rolf et al., 2014). 

It has been proposed that genetic markers which represent causative mutations, will be used to estimate 
relationships and predict performance across cattle breeds (Saatchi et al., 2014). In this scenario, the 
identification of causative mutations has merit. As causality is often very difficult to prove, we turn our 

Associated Mutations May Improve Genomic Selection Accuracy

Marina R S Fortes1,3, Charmaine Enculescu1, Laercio R Porto Neto2, Sigrid A Lehnert2, 
Russell Mcculloch2, Ben Hayes3

1The University of Queensland, School of Chemistry and Molecular Biosciences, St Lucia, 
Brisbane, Australia. 2CSIRO Agriculture and Food, St Lucia, Brisbane, Australia. 3The 

University of Queensland, QAAFI, St Lucia, Brisbane, Australia.

Invited



Anais da 54a. Reunião Anual da Sociedade Brasileira de Zootecnia   | Foz do Iguaçu 2017 | ISSN 1983-4357 69

attention to what has been termed “putative functional mutations”.  This term is sued to describe mutations 
with a potential functional effect: for example, non-synonymous SNP that may alter the peptide sequence 
of a relevant protein, or SNP in promoter regions that may impact on expression of a gene with biological 
relevance for the trait in question.

In the context of animal breeding, gene network and pathway analysis have been used to  select subsets of 
markers that yielded more accurate genomic predictions than a high-density SNP chip (Snelling et al., 2013). 
The study by Snelling and colleagues (2013) showed that using a higher number of markers is not always better. 
In a subsequent study, the researchers showed that 140 functional markers could explain 29% of the additive 
genetic variance for a female fertility trait in an unrelated population of a different breed (Fortes et al., 2014). 
The success of selected SNP panels is probably explained by the power of functional (or causative) mutations. 
While current genomic predictions are dependent on linkage disequilibrium (LD) between SNP and unknown 
causal variants, shifting the focus from commonly assayed SNP to variants more likely to have functional 
effects may improve the portability of genomic predictions across breeds and into crossbred populations 
(Snelling et al., 2012; Snelling et al., 2013). The inclusion of the causative mutations was predicted to yield 
an extra increase of accuracy of 2.5–3.7%, when using whole-genome sequence data for genomic prediction 
(Meuwissen & Goddard 2010). When using sequence data, accurate use of biological information regarding 
variants used for analyses can also improve the accuracy of genomic prediction (Perez-Enciso et al., 2015). 
SNP panels composed of functional markers could therefore lead to more accurate genomic predictions, 
especially in view of the challenge posed by composite breeds or across breed predictions. Resolving this 
challenge is directly applicable to the beef cattle industry.

The current project builds on genome-wide association studies (GWAS) which had been carried out to identify 
regions of the genome associated with reproductive traits (Fortes et al., 2012a; Hawken et al., 2012; Fortes 
et al., 2013b; Fortes et al., 2013c). Gene network and pathway analysis based on the GWAS results helped to 
elucidate the fundamental biology underpinning reproductive traits, revealing key genes associated with the 
traits of interest (Fortes et al., 2010; Fortes et al., 2011; Fortes et al., 2012c; Reverter and Fortes, 2013). The 
current project was designed to test whether key genes and their putative functional mutations may inform 
more accurate genomic prediction.

The concept of the present project is to identify a set of SNP mapped to transcription factors associated with 
puberty and pregnancy outcomes.  These transcription factors were chosen, as they are known to regulate the 
expression of a set of genes  associated with post-partum anoestrus in one population and were able to predict 
pregnancy outcome in an independent population of beef cattle (Fortes et al., 2014). In this initial in silico 
study, 140 SNP that are not represented on the Illumina 600 K Bovine HD SNP chip were selected and used 
as a panel. To select the panel SNP, genome-wide association studies (GWAS), microarray gene expression 
analysis, and RNA sequencing data were combined. Two GWAS of post-partum anoestrous interval carried 
out in independent populations, Brahman and Tropical Composite cattle, identified SNP with significant (P < 
0.01) associations with the trait (Hawken et al., 2012). These SNP pointed to a list of candidate genes, which 
was filtered by using differential hypothalamus gene expression data obtained by comparing cycling cows to 
cows in post-partum anoestrus (Brahman, n = 8). RNA sequencing of multiple tissues (Brangus, n = 8) served 
to identify putative causative mutations (non-synonymous SNP and SNP in UTR 3’ regions) in the transcription 
factors of the candidate genes; the RNA sequencing data was reported before (Canovas et al., 2014). Genotypes 
for putative causative mutations (n = 140) were imputed in an independent 18-breed crossbred population of 
1,988 cows. These in slilico genotyping data were then used in genomic predictions of rebreeding outcome. 
The selected polymorphisms accounted for 29% of additive variation in rebreeding outcome, which had an 
estimated heritability of 0.045 (Fortes et al. 2014a).  The remainder of the additive variation was explained 
by imputed genotypes of ~600,000 SNP filtered for quality control from the BovineHD panel (Illumina).
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The current study sought to provide a wet lab validation of the above in silico trials, by designing TaqMan® 
assays for 33 SNP out of the above 140 putative causative mutations.  This subset of 33 SNP was chosen as 
the SNP were represented in the validation populations available to the project (two populations of cows with 
reproduction phenotypic measures).

Nonlinear genomic prediction methods that emphasize the discovery and use of functional mutations have 
been shown to increase the accuracy of genomic prediction for dairy cattle phenotypes (Kemper et al., 
2015). We hypothesized that the combination of additional functional mutations (the newly genotyped SNP) 
and appropriate methodologies (i.e. BayesR) could result in more accurate genomic predictions across the 
validation populations.

Methodology
We used customized TaqMan® assays to genotype two populations of female cattle and test 33 SNP. TaqMan® 
genotyping was performed following manufacturer’s instructions. The customized design of primers and 
probes (Table 2) for genotyping was carried out by uploading SNP flanking regions to the Thermofisher 
appropriate online tool: Custom TaqMan® Assay Design Tool (https://www.thermofisher.com/order/custom-
genomic-products/tools/gene-expression/). The selected SNP were mapped to the candidate genes: PBX1, 
POU6F1, SOX5, PPARA, IRF1, FOXO3, TBP, LHX3, FOXA2, PLXNA2, HNF1A, TRAF4, BPTF, CPEB1, 
CDC5L, CUX1, IRF2. These SNP were selected from the 140 SNP previously described by (Fortes et al., 
2014) because examination of sequenced genomes of representative sires showed that they were present in 
our validation populations. Sequenced genomes from Beef CRC sires were described before (de Camargo et 
al., 2015) and were submitted to the 1000 bull genomes project(Hayes et al., 2014).

The female cattle populations used in this project were from two breeds: Brahman and Tropical Composites. 
These populations and the phenotypes measured for each cow have been previously described (Johnston et al., 
2009; Johnston et al., 2010; Hawken et al., 2012; Johnston et al., 2013). Brahman heifers are considered pure 
Bos indicus, while Tropical Composites are a Bos indicus-Bos taurus mixture breed.

We investigated three female reproductive traits measured early-in-life: 1) age at first corpus luteum (AGECL, 
days); 2) post-partum anoestrous interval (PPAI, days) and 3) post-partum anoestrous interval with respect 
to weaning (PW, binary). The two traits relevant for post-partum anoestrous interval were measured after the 
first breeding season and reflect the outcomes of the first mating season. These heifers were joined in multiple 
sire mating systems, as two year olds as per normal Australian beef industry practices. All phenotypes were 
measured using ultrasound imaging by experienced technicians and veterinarians. Ultrasound was used every 
other week to observe the first corpus luteum and annotate the age of the heifer on that occurrence (AGECL). 
After the first parturition, cows were scanned again to observe the first corpus luteum post-partum. The interval 
in days from parturition to first ovulation post-partum (calculated from the corpus luteum observation) was 
used to record PPAI and PW. The binary phenotype PW was a record of “1” if the cow ovulated prior to 
weaning and “0” if the cow did not (ovulated only after weaning) as previously described (Zhang et al., 2014). 
The ability to ovulate before weaning the calf is considered important because it shortens the interval between 
parturitions and it is a signal that the cow has overcome lactational anoestrus. Lactational anoestrus is a major 
cause of prolonged post-partum anoestrus in Bos indicus herds.   

A total of 1,221 Brahman cows had DNA available for genotyping and all were used in this project. However, 
only 914 Brahman cows were measured for AGECL. Of these cows, 576 conceived in the first mating 
opportunity and therefore had the post-partum phenotypes PPAI and PW measured. A total of 895 Tropical 
Composite cows were genotyped for this project. Among the genotyped cows, 798 had AGECL measured, 
while 665 had PPAI and 668 had PW measurements. The calculation of the “zebu content”, or Bos indicus 

https://www.thermofisher.com/order/custom-genomic-products/tools/gene-expression/
https://www.thermofisher.com/order/custom-genomic-products/tools/gene-expression/
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genetics, for both populations was described previously (Porto-Neto et al., 2014).  These are two independent 
populations that represent different breeds with Brahman having much higher contents of Bos indicus genetics.
The test of association was carried out one SNP at a time and separately per breed first, resulting in P-values 
and estimated SNP effects for the Brahman and the Tropical Composite cows. In a second analysis, data from 
both breeds were combined to estimate the SNP association across breeds. Association analyses were carried 
using the SNP & Variation Suite software from Golden HelixTM. We used mixed models to fit fixed effects of 
contemporary group and random effects of animal, SNP and residual effects as per the following equation:

y = Xβ + Za ua+ s + e

Where y was a vector of observations (AGECL, PPAI or PW); β was a vector of fixed effects related to the 
observations by the incidence matrix X; ua was a vector of random additive genetic effects related to the 
observations by the incidence matrix Za; s represents the SNP effect and e a vector of random residual effects.

In this mixed model, we used a genomic relationship matrix (GRM) built from high-density SNP chip 
genotype data. All animals had high-density SNP genotypes available, either directly genotyped or imputed 
from lower density genotypes. Cows were genotyped using the Illumina Bovine SNP50 BeadChip version 1 
(containing approximately 50,000 SNP). All SNP chips were assayed following the manufacturer’s protocols 
and repeated samples were included in the genotyping exercise for quality assurance. The BEAD STUDIO 
software (Illumina, Inc.) was used to determine genotype calls. Imputation was performed using a reference 
set of 917 animals genotyped with the high-density BovineHD chip (containing approximately 770,000 SNP). 
The imputation was performed using BEAGLE, and the methods, number of animals used and accuracy are 
described (Bolormaa et al., 2013). 

The GRM was generated using the SNP & Variation Suite software from Golden HelixTM, which implements 
the methods described by VanRaden (2008). Because we used a GRM for all our models and not pedigree 
matrices, we refer to the estimated heritabilities as “pseudo-heritability”. We used 3 GRM in this study, one 
built for Brahman only, another for Tropical Composites and a third combining the Brahman and Tropical 
Composite genotypes in one GRM for across breed analyses.

Fixed effects used in the models considered effects of contemporary group within breed and when breeds 
were combined in one analysis the fixed effect of “breed” was also fitted in the equation. For all analyses an 
interaction between cohort, farm of origin and month of birth was fitted as a fixed effect in the model. These 
fixed effects were deemed significant in previous analyses of this data (Hawken et al., 2012).

Two genomic prediction methods were evaluated: BayesR (a nonlinear method) and GBLUP (genomic best 
linear unbiased prediction). These methods have been compared in the analyses of dairy cattle data (Erbe 
et al., 2012; Kemper et al., 2015). In short, BayesR assumes that SNP effects are drawn from a mixture of 
normal distributions, with increasing variance, allowing moderate to large effects, while GBLUP assumes all 
SNP effects are derived from the same normal distribution, resulting in very small SNP effects for all SNP. 
The assumption of GBLUP is that all SNP have small effects which are normally distributed in a classical 
infinitesimal model. The mixture of distributions allowed in BayesR accounts for higher variability of SNP 
effects, which corresponds to the hypothesis that some genes may have no association with the investigated 
phenotypes and other genes may have a moderate effect. The variance of SNP effects had four possible values: 
0, 0.0001σg

2, 0.001σg
2, 0.01σg

2; where σg
2 is the total additive genetic variance. A Gibbs sampling scheme was 

applied similar to that described by (Erbe et al., 2012).  
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Results
Out of 33 TaqMan® assays, 4 failed to produce any useful genotyping results. Example results for an efficient 
assay (Figure 1. A) and a failed assay (Figure 1. B) are provided. The results from the remaining 29 SNP 
assays were used for further analyses.

The first analyses carried out with the genotyped SNP were simple statistics on allele frequencies in each 
population. In Brahman cows, the call rate for one SNP was very low (18 %), and it was therefore excluded 
from further analyses. Call rates for included SNP were 94.76 % or higher. The lowest minor allele frequency 
(MAF) had a value of 0.43% and only 8 Brahman animals were heterozygous for this SNP. This near fixation 
of the major allele prevents the use of this SNP in association and genomic prediction analyses. Both the SNP 
with the poor call rate and the SNP with the low MAF were excluded from further analyses in Brahman cows.

In Tropical Composite cows, allele frequencies were different from Brahman cows. For example the MAF 
observed for a SNP mapped to CUX1, in Brahman cows was 11.63% while in Tropical Composites the same 
minor allele was even less frequent (MAF = 1.54%). For some SNP the minor allele in one breed was actually 
the major allele in the other breed. In Tropical Composites the lowest MAF was 1.54 %, and the lowest call 
rate was 83% and so we were able to use every SNP in the analyses for this breed.

After genotyping and quality control, SNP association analyses were carried out in each breed. In Brahman 
cattle, AGECL had an estimated pseudo-heritability of 0.57 with a variance of 3.13 x 10-5 and a standard 
error of 5.59 x 10-3. The proportion of the genetic variance explained by fixed covariates was 0.35. The SNP 
association results are summarized in Table 1. Three SNP were associated with AGECL, two mapped to the 
gene IRF1 and one mapped to CPEB1 (P-value < 0.05).

The analysis of 576 Brahman cows measured for PPAI resulted in an estimated pseudo-heritability of 0.43 
with a variance of 2.40 x 10-5 and a standard error of 4.90 x10-3. The proportion of the genetic variance 
explained by fixed covariates was 0.20. The SNP association results are summarized in Table 1. Five SNP 
were associated with PPAI in the Brahman population (P-value < 0.05). Associated SNP were mapped to the 
genes SOX5, IRF1, BPTF and IRF2.

Not surprisingly, the results for PW are similar to those obtained for PPAI as these are correlated traits. 
The pseudo-heritability for PW was 0.56 and the variance was 1.63, while the standard error was 1.27. 
The proportion of variance explained by fixed covariates was 0.23. The SNP association results for PW 
are summarized in Table 1. Two SNP were significant for PW, both mapped to IRF1 (P-value < 0.05) and 
explaining between 0.82% and 1.20% of the genetic variance. In Brahman, mutations in IRF1 were associated 
with all studied traits. 

In Tropical Composite cattle, AGECL had an estimated pseudo-heritability of 0.37 with a variance of 1.43x10-

5 and a standard error of 3.78x10-3. The proportion of the variance explained by fixed covariates was 0.09. 
The number of cows with phenotype records and genotypes was 798 and the SNP association results are 
presented in Table 2. In Tropical Composite cattle, 665 cows had genotypes and records for PPAI. The 
estimated pseudo-heritability for PPAI was 0.35 with a variance of 1.20 x 10-5 and a standard error of 3.48 x 
10-3. The proportion of variance explained by fixed covariates was 0.09. The SNP association results for PPAI 
in Tropical Composites are presented in Table 2. For PW, the estimated pseudo-heritability was 0.30 with a 
variance of 0.75 and a standard error of 0.87. The proportion of the variance explained by fixed covariates was 
0.08. In total, 668 Tropical Composite cows had genotypes and phenotypes for the PW analyses. Association 
results for the tested SNP are presented in Table 2. 
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Association results for each SNP in the analyses that considered the two breeds together are presented for 
AGECL, PPAI, and PW (Table 3). We present SNP associations with P < 0.10. When both breed were analysed 
together, AGECL had an estimated pseudo-heritability of 0.59 with a variance of 3.58x10-5 and a standard 
error of 5.98x10-3. The proportion of the variance explained by fixed covariates was 0.38. Association results 
for the tested SNP are presented in Table 3.

In a previous study, these same cows were genotyped for a SNP mapped to the PLAG1 gene: rs109231213 
(Fortes et al., 2013a). This PLAG1 SNP was significantly associated with AGECL in the mentioned study. 
We included the PLAG1 SNP genotype in the genomic prediction analyses. The genomic prediction method 
BayesR gives better results, especially when the new tested mutations and PLAG1 are included in the model. 
The GBLUP models resulted in lower accuracies (data not shown). The proportion of the variance explained 
by the 29 SNP together was 0.07 for AGECL, 0.03 for PPAI, and 0.02 for PW. The best predictions are from 
the combined new panel, with the BayesR analysis, with a 4% improvement in accuracy (Table 4). 

Discussion
Out of 33 TaqMan® assays, 4 failed to produce any useful genotyping results. TaqMan® is a robust methodology, 
but it may fail if there are other mutations nearby and/or if the population only has one of the tested alleles. In 
summary, we were left with 29 SNP for further analyses.

In a previous study, these same cows were genotyped for a SNP mapped to the PLAG1 gene: rs109231213 
(Fortes et al., 2013a). The PLAG1 SNP was mapped to a QTL on chromosome 14 that was associated with 
many traits of economic interest for beef and dairy cattle breeding. The SNP in this QTL has been found to be 
associated with height, weight, serum concentration of IGF1 and age at puberty (Karim et al., 2011; Littlejohn 
et al., 2012; Nishimura et al., 2012; Pryce et al., 2012; Fortes et al., 2013a; Utsunomiya et al., 2013; Saatchi et 
al., 2014; Juma et al., 2016). The PLAG1 mutation was included in the following genomic prediction analyses 
as an example of an additional functional mutation that can contribute to gEBV predictions across breeds. For 
the PLAG1 mutation, SNP association analyses were previously published elsewhere (Fortes et al., 2013a).

After genotyping and quality control, SNP association analyses were carried in both breeds. In Brahman 
cattle, AGECL estimated pseudo-heritability was in agreement with previous estimates of AGECL heritability 
in this Brahman population (Johnston et al., 2009). The effect predicted for associated SNP was between 11 
and 19 days, which means that heifer puberty measured as AGECL could occur earlier in animals carrying the 
favourable variant.

The analysis of 576 cows measured for PPAI resulted in an estimated pseudo-heritability estimate slightly lower 
than previous heritability estimates for this same population, which were between 0.51 and 0.52 (Johnston 
et al., 2010; Zhang et al., 2014). The difference in these heritability estimates could be due to the use of a 
pedigree relationship matrix in the previous studies, while we used a GRM. More animals with phenotypes 
and pedigree were available, but not all those animals were genotyped. Because of genotype availability, 
about 100 cows from the previous studies were not included in our genomic analyses. 

SNP with associations to PPAI were mapped to the genes SOX5, IRF1, BPTF and IRF2. The absolute effects 
of associated SNP were estimated between 13 and 39 days.  This means that PPAI could be substantially 
reduced by selecting for the favourable alleles. Not surprisingly, the results for PW are similar to those 
obtained for PPAI as these are correlated traits; one measured in days and another is binary simplification of 
the phenotype to indicate the cows’ ability to ovulate prior to weaning. A higher heritability of PW (referred to 
as PPO) as compared to PPAI was also observed in previous analyses of this population where PW heritability 
was estimated from pedigree based relationships as 0.62 (Zhang et al., 2014). In Tropical Composite cattle, 
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AGECL had an estimated pseudo-heritability of 0.37. This result is lower to that published before for the 
same population (Johnston et al., 2009). Again, herein we used a GRM and fewer animals than the study by 
Johnston and colleagues, which could explain the difference in results. 

From single SNP analyses in Tropical Composites the genes BPTF and IRF1 presented the most significant 
associations with these early-in-life indicators of female fertility. The gene IRF1 emerges as a candidate 
for harbouring mutations associated to reproductive traits measured early-in-life, in Brahman and Tropical 
Composite cows. 

The gene IRF1 (Interferon regulatory factor 1) is a transcription factor which in mammals activates the 
expression of the cytokine interferon beta (Miyamoto et al., 1988). IRF1 was subsequently shown to be a 
transcriptional activator and/or repressor of many target genes (a key regulator). IRF1 regulates expression of 
target genes by binding to the interferon stimulated response element. Interferon activity is known to regulate 
reproductive biology, more specifically early pregnancy stages (Mathew et al., 2016; Wiltbank et al., 2016). 
IRF1 has also been shown to play a role in regulating posttranslational modifications to tumour suppressor 
protein p53 (Dornan et al., 2004). IRF1 is involved in the regulation of the immune response, apoptosis, DNA 
damage and tumour suppression. Its link to reproductive ability has also been shown (Lim et al., 2016).

The genomic prediction method BayesR is a hierarchical method which allows important DNA variants to 
be prioritised.  When the putative functional SNP are included in genomic predictions, this method gives 
better results than the GBLUP models we compared it with (data not shown). The proportion of the variance 
explained by the 29 SNP together was 0.07 for AGECL, 0.03 for PPAI, and 0.02 for PW. These variances are 
higher than expected given the low number of SNP in the tested panel. Accuracy of genomic predictions using 
the BayesR method, with the tested SNP alone, the 50K chip SNP alone and then all together are provided 
in Table 3. The best predictions are from the combined new panel, with the BayesR analysis, with a 4% 
improvement in accuracy. 

In Australia, the current tool for female fertility selection is the use of GBLUP models to predict “days to 
calving”. The accuracy of predicting this female fertility trait might also be improved if the tested SNP were 
included in a genomic prediction framework, particularly if a BayesR analysis was used. Future work in this 
area could be promising, especially if additional putative functional SNP are discovered and incorporated in 
future versions of cattle SNP chips.

Conclusions
Out of the tested SNP, mutations in 5 genes were found to be significantly associated with reproduction traits. 
The gene IRF1 emerges as a candidate for female reproductive traits measured early-in-life, in Brahman and 
Tropical Composites. 

The genomic prediction results support the possibility that the described method to prioritise gene candidates 
for development of SNP assays is worth exploring (Fortes et al., 2012b; Snelling et al., 2013; Canovas et 
al., 2014; Fortes et al., 2014). The 29 SNP panel results in reasonable accuracies of genomic prediction 
for AGECL on its own, but it works even better when combined with the 50k chip genotyping data. The 
accuracy is improved for all traits when the 29 SNP are usedtogether with 50K chip SNP, especially using 
the BayesR method. Combining the 29 SNP panel with the 50K provides a 4% improvement in accuracy 
of predicting AGECL, over the 50K panel alone. This result applies across the two breeds (Brahman and 
Tropical Composites) and thus it is likely to serve all cattle with Bos indicus content.
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Tables and Figures

Figure 1. A) Example of allelic discrimination plot for successful SNP. The fluorescence intensity 
for the VIC and FAM probes are plotted on the x- and y-axis. The homozygotes for one allele 
are represented in blue, while the homozygotes for the other allele are represented in red and the 
heterozygotes are represented in green. B) Example of allelic discrimination plots for SNP that failed. 
The example plots shown are from Brahman SNP genotyping. Note how genotype clusters are not 
clearly separated into clusters and alleles cannot be discriminated.

Table 1. Brahman results: SNP association analyses

Trait Gene P-Value Effect
Effect Standard 

Error
Proportion of Variance 

Explained
AGECL IRF1 0.02 -11.41 4.72 0.37%
AGECL IRF1 0.01 -11.77 4.74 0.39%
AGECL IRF2 0.09  8.37 4.98 0.18%

PPAI FOXA2 0.04  10.61 5.24 0.37%
PPAI TRAF4 0.03  12.06 5.45 0.44%
PPAI IRF2 0.03  -11.61 5.18 0.46%
PW SOX5 0.07  0.05 0.03 0.30%
PW FOXA2 0.06 -0.04 0.02 0.32%
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Table 2. Tropical Composites results for AGECL: SNP association analyses

Trait Gene P-Value Effect
Effect Standard 

Error
Proportion of Variance 

Explained
AGECL BPTF 0.02 -16.85 7.49 0.63%
AGECL IRF2 0.06 12.41 6.53 0.45%

PPAI PLXNA2 0.07 -12.59 7.02 0.48%
PPAI BPTF 0.06 14.87 7.88 0.54%
PW IRF1 0.04 -0.06 0.03 0.65%
PW IRF1 0.02 -0.07 0.03 0.78%
PW BPTF 0.02 -0.06 0.03 0.76%

Table 3. Brahman and Tropical Composites results for SNP associations

Trait Gene P-Value Effect
Effect Standard 

Error
Proportion of Variance 

Explained
AGECL IRF1 0.02 -11.41 4.72 0.37%
AGECL IRF1 0.01 -11.77 4.74 0.39%
AGECL IRF2 0.09 8.37 4.98 0.18%

PPAI FOXA2 0.04 10.61 5.24 0.37%
PPAI TRAF4 0.03 12.06 5.45 0.44%
PPAI IRF2 0.03 -11.61 5.18 0.46%
PW SOX5 0.07 0.05 0.03 0.30%
PW FOXA2 0.06 -0.04 0.02 0.32%

Table 4. Accuracy genomic predictions
r(GEBV,y*)a Accuracyb Standard error

BAYESR 29 SNP + 
PLAG1

AGECL 0.16 0.21 0.02
PPAI 0.03 0.04 0.04
PW 0.05 0.07 0.03

BAYESR 50K SNP
AGECL 0.28 0.37 0.03
PPAI 0.24 0.36 0.03
PW 0.20 0.27 0.03

BAYESR 50K + 29 SNP
AGECL 0.31 0.41 0.02
PPAI 0.24 0.36 0.02
PW 0.20 0.27 0.03

aCorrelation of genomic prediction and phenotype corrected for fixed effects
bAccuracy of genomic prediction, calculated as r(GEBV,Y*)/sqrt(h2)
Values in bold denote a significant improvement in the accuracy of predictions
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Bem-estar animal e ética: o novo modelo mundial de negócios

Fernanda Victor Rodrigues Vieira1

1Departamento de Animais de Produção - Humane Society International (HSI) – São Paulo – 
SP 

Nos últimos anos, o bem-estar animal vem se transformando em um tema de destaque no Brasil e no mundo, 
e os consumidores estão impulsionando essa tendência através das suas preferências de compra. Como 
resultado, a indústria de alimentos está se comprometendo com reformas de bem-estar animal em suas cadeias 
de fornecimento, o que inclui políticas que eliminam gradualmente a compra de ovos e carne suína oriundos 
de sistemas de produção que confinam galinhas em gaiolas e matrizes em gaiolas de gestação.

Sistemas de confinamento intensivo normalmente oferecem aos animais poucas oportunidades para expressar 
toda a gama de comportamentos sociais, de forrageamento e exploratórios que eles necessitam para alcançar 
bons níveis de bem-estar animal. Outro problema são as maiores incidências de comportamentos anormais, 
devido ao ambiente com deficiências sociais e ambientais. Além de problemas comportamentais, devido 
principalmente à privação comportamental.

Durante os seus quase quatro meses de gestação, as porcas reprodutoras de criações industriais são rotineiramente 
confinadas em celas de gestação: gaiolas individuais com chão de concreto e cercadas de metal, medindo 60 
cm de largura por 2,1 m de comprimento, apenas um pouco maior do que o animal, tão severamente restritivas 
que a porca é incapaz de se virar (HSI, 2012). Existem evidências científicas apontando para maior incidência 
de anormalidades nos ossos e músculos, bem como maior redução de massa muscular e resistência óssea, 
maior frequência de injúrias na pele e nos membros, doenças respiratórias, maior frequência de infecções 
urinárias, saúde mais frágil e menor longevidade, pior desempenho reprodutivo e maior taxa de mortalidade, 
maior nível de agressão e comportamento agonístico, quando comparadas com matrizes que são alojadas em 
grupo.

Já para galinhas confinadas, as gaiolas mais comumente usadas portam de 5 a 10 aves. Granjas industriais 
frequentemente contêm milhares dessas gaiolas com espaço médio de 432-555 cm2 por ave, o que garante a 
cada galinha um espaço de chão menor do que uma única folha de papel A4. Essas gaiolas impedem que as 
aves realizem a maior parte dos seus comportamentos naturais, incluindo construir ninho, empoleirar, tomar 
banho de areia, ciscar, forragear, explorar seu ambiente, correr, saltar, voar, alongar-se, bater asas e até mesmo 
caminhar livremente – comportamentos naturais que acabam substituídos pela inatividade ou por substitutos 
inadequados sobre o chão estéril da gaiola. Em adição, a severa restrição do movimento físico também leva à 
má condição do pé e a distúrbios metabólicos, incluindo osteoporose por desuso e danos hepáticos.

Em condições de confinamento, as galinhas não estão expostas ao leque normal de forças físicas e cargas 
dinâmicas que fortalecem sua estrutura óssea. A literatura científica fornece amplos indícios de que a restrição 
dos movimentos normais, ao ponto que se pratica em gaiolas, provoca danos físicos sob a forma de fragilidade 
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óssea e resistência óssea prejudicada. A osteoporose é tão grave em galinhas engaioladas que, em um estudo, 
aproximadamente uma em cada quatro aves removidas de suas gaiolas no final do período de postura sofriam 
de ossos quebrados (HSI, 2012).

Alternativas ao método de produção de gaiolas existem, são viáveis e mostram resultados tão bons ou melhores 
quando comparados com sistemas que utilizam gaiolas. Para matrizes suínas, sistemas alternativos incluem, 
mais comumente, o alojamento em grupo ou a criação aberta e com pasto. Pode-se citar as alternativas que 
já vêm sendo estudadas: 1) Estações de Alimentação Eletrônicas (Eletronic Feeding Station – ESF), 2) 
Alimentação Controlada (Trickle Feeding), 3) Baias Eletrônicas abertas, 4) Sistemas Abertos e 5) Sistemas 
em pasto. 

Para galinhas poedeiras, os sistemas livres de gaiolas geralmente oferecem um aumento significativo no nível 
de bem-estar animal quando comparados aos sistemas que usam gaiolas em bateria. Ao contrário de galinhas 
confinadas em gaiolas em bateria, galinhas criadas soltas são capazes de andar, estender suas asas e botar seus 
ovos em ninhos – comportamentos naturais e vitais negados às galinhas confinadas em gaiolas. Existem várias 
alternativas às gaiolas em bateria. Desse modo, produtores têm opções disponíveis que podem funcionar bem 
para eles e para as aves. Os sistemas podem ser agrupados em três categorias básicas: 1) barracões com um 
único nível, 2) aviários e 3) sistemas com acesso a áreas externas.

Estudos da indústria de alimentos mostram que os consumidores apoiam políticas para melhorar o tratamento 
dos animais de produção. O Food Marketing Institute recentemente relatou que agora o bem-estar animal 
supera todas as outras questões sociais, exceto as práticas de emprego. Um estudo conduzido pelo Instituto 
Akatu (2012), uma instituição especializada em consumo sustentável no Brasil, observou que os consumidores 
se preocupam com a maneira com que os animais são tratados na produção de alimentos, e que quase 90% dos 
brasileiros preferem comprar produtos que não foram produzidos com crueldade animal.

Ao mesmo tempo que esse é um problema ético para os consumidores, para as empresas do setor financeiro, o 
tema é uma questão de maximização de resultados. O Citigroup relata, por exemplo, que a crueldade animal é 
um “risco central” para as empresas de alimentos (Crate-Free Future, 2008), enquanto a Corporação Financeira 
Internacional (IFC) do Banco Mundial relata que isso pode “colocar as empresas e seus investidores em uma 
desvantagem competitiva” (Crate-Free Future, 2006).

No ano passado, a BlackRock, a maior gestora de ativos do mundo, apresentou um evento em sua sede em 
Nova York intitulado The Humane Economy (A Economia Humanitária). Nessa ocasião, líderes de empresas 
financeiras que representam em conjunto 17 trilhões de dólares em ativos sob suas gestões se reuniram para 
discutir o risco material associado à crueldade animal em cadeias de suprimento, e as oportunidades financeiras 
associadas à inclusão de questões como a mudança do fornecimento para ovos livres de gaiolas.

Tudo isso está sendo impulsionado pela demanda dos consumidores. E os consumidores não estão apenas 
relutantes em comprar produtos de empresas que carecem de políticas de bem-estar animal, eles também não 
querem investir nelas. Como resultado, a FOLIOfn, Inc., matriz da Folio Investing e da Folio Institutional, se 
uniu à Humane Society dos Estados Unidos (HSUS) para fornecer aos investidores e consultores financeiros a 
capacidade de evitar investir em empresas desatualizadas em políticas de bem-estar animal (CSRWire, 2017).

As tendências mundiais apontam que o futuro da produção de ovos e carne suína é livre de gaiola. Diversos 
lugares no mundo já estão deixando de usar gaiolas em bateria. Elas são proibidas na Suíça há mais de 20 anos. 
Em 2012, a União Europeia proibiu o uso de gaiolas em bateria convencionais. No mesmo ano, o Reino do 
Butão também proibiu o confinamento de galinhas em gaiolas em bateria. Nos Estados Unidos, os estados de 
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Ohio, Califórnia, Michigan, Oregon e Washington aprovaram leis para restringir o confinamento de poedeiras. 
Na Índia, a maioria dos estados já declarou que o confinamento de galinhas poedeiras em gaiolas desrespeita 
a legislação nacional contra a crueldade animal, e o país estuda uma proibição (HSI, 2017).

Já o confinamento contínuo em gaiolas de gestação já é proibido em toda a União Europeia, no Canadá, em 
nove estados norte-americanos e na Nova Zelândia. A prática também será descontinuada na Austrália a partir 
deste ano, e a associação de produtores suínos da África do Sul está considerando uma restrição a partir de 
2020 (HSI, 2017a).

O mundo está se afastando das gaiolas para produção de ovos e carne suína e as empresas do setor alimentício 
já entendem que a questão do bem-estar animal já é uma questão prioritária de responsabilidade social 
corporativa. Na cadeia de produção de ovos, empresas líderes do setor alimentício vêm se comprometeram 
a comprar exclusivamente ovos livres de gaiolas no Brasil e em toda a América Latina, incluindo a Unilever 
que se comprometeu com uma cadeia de fornecimento livre de gaiolas em bateria até 2020 e a Nestlé, maior 
empresa de alimentos do mundo. Depois de trabalhar com a HSI, Burger King e Arcos Dorados – empresa 
que opera os restaurantes do McDonald’s no Brasil e em mais 19 países na região – comprometeram-se com 
uma cadeia de fornecimento 100% livre de gaiolas, como fizeram outros grandes operadores de restaurantes, 
totalizando milhares de restaurantes no Brasil e na América Latina. A Compass Group (GRSA no Brasil) e 
a Sodexo, os principais provedores de serviços alimentares do país, anunciaram uma política global livre de 
gaiolas em parceria com a HSI. A Alsea, o maior operador de restaurantes da América Latina e da Espanha, e 
o Grupo Bimbo, o maior grupo de panificação do mundo, anunciaram políticas livres de gaiolas após vários 
anos de conversas com especialistas da HSI. Outras empresas líderes, como International Meal Company 
(IMC), Cargill, Bunge, Grupo Trigo, Brazil Fast Food Corporation (BFFC), Subway, Intercontinental Hotels 
Group, AccorHotels, Marriott International, Hilton Worldwide, Barilla, Giraffas, Divino Fogão, Starbucks, 
Casa do Pão de Queijo, entre outras, também se comprometeram com a compra de ovos livres de gaiolas no 
Brasil.

Na cadeia de produção de carne suína, algumas das maiores empresas já anunciaram políticas de compra 
livres de gaiolas de gestação no Brasil e na América Latina. Em 2014, a Arcos Dorados, maior operadora de 
restaurantes do McDonald’s na América Latina, anunciou que todos os seus fornecedores da região terão que 
migrar para sistemas de gestação coletiva até 2022 e o Burger King—através da sua empresa controladora, 
a Restaurant Brands International (RBI)—reforçou seu compromisso com o bem-estar animal em sua cadeia 
global de fornecimento, estipulando até 2025 para migrar para uma cadeia de fornecimento 100% livre de 
gaiolas para matrizes suínas na América Latina.

Os maiores produtores de suínos do Brasil e do mundo também estão abandonando essa prática de confinamento. 
Em 2014, a BRF—maior integradora de suínos do Brasil e dona da Sadia e Perdigão—anunciou a eliminação 
do uso contínuo de gaiolas de gestação até 2026. E em 2015, a JBS—maior empresa processadora de proteína 
animal do mundo e dona da Seara, segunda maior integradora de suínos do Brasil—e a Cooperativa Central 
Aurora Alimentos—dona da marca Aurora e terceira maior integradora de suínos no País—também anunciaram 
que todos os produtores integrantes de suas cadeias de fornecimento migrarão para o alojamento coletivo de 
porcas reprodutoras até 2025 e 2026, respectivamente, substituindo o uso contínuo de gaiolas de gestação. 
A Smithfield Foods, maior produtora de suínos do mundo, descontinuará o uso de gaiolas de gestação em toda 
sua cadeia de produção nos EUA até 2017, e, no México, até 2022. A Olymel, maior produtora de suínos do 
Canadá, anunciou que sua produção descontinuará o uso de gaiolas de gestação até 2022. Metade da criação 
suína da Cargill também já não usa mais gaiolas de gestação (HSI, 2017b).

A Humane Society International (HSI) e a Humane Society dos Estados Unidos (HSUS) trabalham com 

https://www.unilever.com/sustainable-living/what-matters-to-you/farm-animal-welfare.html
http://www.nestle.com/csv/rural-development-responsible-sourcing/responsible-sourcing/animal-welfare
http://www.hsi.org/portuguese/news/press_releases/2016/09/burger-king-anuncia-transicao-ovos-carne-suina-livres-de-gaiolas-092816.html
http://www.hsi.org/portuguese/news/press_releases/2016/10/arcos-dorados-ovos-livres-gaiolas-101316.html
http://www.hsi.org/portuguese/news/press_releases/2016/09/compass-group-grsa-ovos-livres-de-gaiolas-091516.html
http://www.hsi.org/portuguese/news/press_releases/2016/07/sodexo-ovos-livres-de-gaiolas-072516.html
http://www.hsi.org/portuguese/news/press_releases/2016/08/alsea-ovos-libres-gaiolas-082916.html
http://www.hsi.org/portuguese/news/press_releases/2015/12/grupo-bimbo-anuncio-livre-de-gaiolas-120315.html
https://www.linkedin.com/company/international-meal-company/comments?topic=6226760177379528704&type=U&scope=219713&stype=C&a=S1Fl
https://www.linkedin.com/company/international-meal-company/comments?topic=6226760177379528704&type=U&scope=219713&stype=C&a=S1Fl
http://www.cargill.com.br/pt/noticias/NA32006656.jsp
http://www.gironews.com/redes-shopping/nova-politica-40770/
http://www.bffc.com.br/nosso-negocio/nossos-fornecedores/
http://www.subway.com/pt-br/aboutus/socialresponsibility/ouroverallcommitment
https://www.ihgplc.com/news-and-media/news-releases/2016/ihg-reinforces-long-term-commitment-to-the-sustainable-sourcing-of-food
https://www.ihgplc.com/news-and-media/news-releases/2016/ihg-reinforces-long-term-commitment-to-the-sustainable-sourcing-of-food
http://pressroom.accorhotels-group.com/accorhotels-partners-with-humane-society-internationalto-source-100-of-the-eggs-its-hotels-servefrom-free-range-farms/
http://www.chefblog.marriott.com/2013/01/to-create-amazing-food-we-have-to-start-with-the-right-ingredients-placed-in-the-hands-of-skilled-local-culinarians-the.html
http://news.hiltonworldwide.com/index.cfm/newsroom/detail/28415
http://economia.estadao.com.br/noticias/geral,giraffas-so-comprara-ovos-de-galinhas-criadas-fora-de-gaiolas-a-partir-de-2025,70001642853
http://www.hsi.org/portuguese/news/news/2014/04/arcos-dorados-gestation-crates-portuguese-041114.html
http://oglobo.globo.com/sociedade/burger-king-anuncia-uso-de-ovos-carne-suina-produzidos-fora-de-gaiolas-ate-2025-20193065
http://www.rbi.com/en/responsible-sourcing-commitments
http://www.rbi.com/en/responsible-sourcing-commitments
http://www.hsi.org/portuguese/news/press_releases/2014/11/brf-brasil-gaiolas-gestacao-112514.html
http://www.hsi.org/portuguese/news/press_releases/2015/06/jbs-gaiolas-de-gestacao-060315.html
http://www.hsi.org/portuguese/news/press_releases/2015/12/aurora-alimentos-122915.html
http://www.hsi.org/portuguese/news/press_releases/2015/12/aurora-alimentos-122915.html
http://www.hsi.org/portuguese/news/news/2014/01/smithfield-celas-gestacao-010814.html
http://www.hsi.org/world/canada/news/releases/2013/03/canada_gestation_crates_olymel_032013.html
http://www.hsi.org/portuguese/news/press_releases/2014/06/cargill-gestation-crate-announcement-portuguese-060914.html
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empresas de alimentos multinacionais e nacionais na adoção de políticas de compra de ovos e carne suína 
proveniente de sistemas sem gaiolas, e algumas das maiores empresas já eliminaram ou estão eliminando a 
compra de ovos de gaiolas e carne suína de gaiolas de gestação.

O bem-estar animal é uma tendência global de responsabilidade social corporativa, incluindo o Brasil. Os 
consumidores e os investidores estão cada vez mais preocupados com esse tema, e essas preocupações 
continuam a crescer. O uso de gaiolas para animais no Brasil também está no caminho para acabar, e os 
produtores de ovos e suínos que querem se manter competitivos no mercado nacional e internacional de hoje 
estão migrando para sistemas de alojamento livres de gaiolas.
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economy
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Abstract 
Livestock production is globally a very important business in many ways - as a driver of economic growth, 
supplying valuable nutrient for the growing human population, and playing a particular role in food security 
for many food-insecure people. However, the livestock sector also occupies 30% of world’s ice-free surface 
including one-third of global cropland, consume one-third of freshwater withdrawing, and thus has an 
extraordinary influence on land use based impacts. At the same time the demand for livestock products is steadily 
increasing as a consequence of an increased population, a development that exacerbate the environmental 
impacts related to the livestock sector and calls for new paradigms for livestock production. The major growth 
in livestock production will take place in intensive industrialized systems very much focused on poultry and 
pork. It will be important that the feeds can be based on very high yielding new crops that serve both as feed 
and other purposes in order to reduce land use requirements. This asks for new knowledge and technology 
that can transform the biomass from the high yielding crops to high quality feed. In addition, it will be very 
important that the energy left in the manure is recovered to substitute fossil energy or energy produced from 
new biomass. Still, a major part of dairy and beef production will take place in mixed or grassland systems, 
which in some parts of the world are rather inefficient in their use of natural resources. Such systems have 
to increase efficiency having more of the consumed feed transformed into food instead of feed requirements 
for animal maintenance. Food from extensive grazing systems will in particular be important to support the 
nutritional needs of populations in food-insecure areas. The major challenge here is to stop land degradation 
and restoring the functioning of the grassland, including grassland’s role to sequester carbon and contribute to 
other ecosystem services.

1. Introduction
Livestock production is globally a very important business in many ways - as a driver of economic growth, 
supplying valuable nutrients for the growing human population, and playing an important role in food security 
for many food-insecure people. Thus, the livestock sector contributes 40% of global agricultural gross domestic 
product, provides income for more than 1.3 billion people, and nourishment for at least 800 million food-
insecure people (Herrero et al., 2013), while covering 13% of human intake of calories and 28% of protein 
(FAO, 2011). However, the livestock sector also occupies 30% of world’s ice-free surface including one - third 
of global cropland and consume one-third of freshwater withdrawing (FAO, 2011). Thus, the livestock sector 
has an extraordinary influence on land use based impacts. In addition, the livestock sector is a main contributor 
to greenhouse gas emissions as well as release of reactive N to the environment (Knudsen et al, 2006). 

At the same time the demand for livestock products are steadily increasing as a consequence of an 
increased population and an increased consumption on a per capita basis, a development that exacerbate the 
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Figure 1. Annual consumption of meat (a) vegetable fat (b) sugars and sweeteners (c) as well as daily 
calories (d) per capita in Europe, North America, Africa, China and Brazil (FAOSTAT, 2016).

environmental impacts related to the livestock sector and calls for new paradigms for livestock production. 
The aim of this paper is to highlight the current trends of consumptions of livestock products, substantiate the 
main environmental impacts and to suggest initiatives with the animal science community to ensure a better 
compromise between animal production and the environmental impact at large.

2. Trends in consumption of animal products 
The consumption of food varies significantly between different parts of the world and it develops differently 
over time. One characteristic difference is the share of meat in the diet. While meat is covering 13% of human 
intake of calories and 28 % of protein globally, the corresponding numbers for the industrialized countries are 
28% of calories and 48% of protein intake (FAO, 2011). At the same time, there has been an increase in meat 
consumption during the last 50 years but differently between different parts of the world as shown in figure 1a.

Meat consumption in Europe and North America has increased over a long period, and despite a lower growth 
in the latest years, the consumption is still higher than in other parts of the world. While consumption of meat 
in Africa and India only shows a slight increase over the years and stay at a low level, a significant increase 
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have taken place in Asia and in particular in China. In addition, Brazil shows a significant increase getting 
closer to a North American diet.

The increase in meat consumption seems to be a reflection of the increased purchase power of consumer, 
which is shown in a recent work relating meat consumption to gross national product per capita (Figure 2a).  
However, also significant cultural differences are obvious, illustrated by the low meat consumption in India 
independent of gross national product, whereas the opposite is seen in China.

Figure 2. Daily intake of meat protein (a) and empty calories (b) in relation to gross national products 
per capita (Tilman og Clark, 2014).

The development in meat consumption is not balanced on types of meat. During the period 1967-2007 
production and consumption of beef (and dairy products) grew by 180% corresponding to the growth in 
population during that period, while the production of pork tripled and of broiler meat increased 7 times 
(FAO, 2011). Projections for meat consumption from 2010 to 2050 estimate a 70% increase in global meat 
consumption composed by a 40% increase in pork, 60 % increase in beef (and dairy products) and 125 % 
increase in poultry meat. 

The development in changed diet also affects the trade patterns. The remarkable projected growth in the 
poultry production and consumption is mainly because it is a more affordable animal protein compared to red 
meats, which makes it the preferred meat for many consumers in developing countries (OECD/FAO, 2016). 
Brazil and USA were the two main exporters of chicken from 2010-2013 globally, while China, Saudi Arabia, 
Mexico, Russia and Viet Nam were the top five importers of chicken meat (FAOSTAT, 2017). With regard to 
beef, Brazil was also number one in the top five of global beef export in 2010-2013, followed by Australia and 
USA. The main beef importers were the USA, Russia and Japan (FAOSTAT, 2017). Brazil will play a leading 
role in the global meat exports with an expected share of around 26% by 2025, thereby contributing to nearly 
half of the expected increase in global meat exports over the projection period (OECD/FAO, 2016). With 
regard to pork, Germany, Denmark, The Netherlands, Belgium and Spain are the top five global exporters of 
pig meat.

The reliance on global trade, as either net importers or net exporters, is expected to increase for many regions 
globally. The general pattern shows that especially Brazil and Latin America has become the largest net 
exporter of food, followed by North America, which is also shown in Figure 3. Eastern Europe and Central 
Asia has shifted from being a net importer to becoming a net exporter. Asia on the other hand, has been the 
fastest growing net importer globally, mainly driven by China. The same trend can be seen for North Africa 
and the Middle East and Sub-Saharan Africa (Figure 3), where population growth and urbanization remains 
the core drivers (OECD/FAO, 2016). 
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Figure 3. Evolution of net global trade in agricultural products by region, 2000-2014 (Mod. after 
FAO, 2015).

Considering the resource use and environmental impact related to animal foods, the development and 
projections described above represent a major challenge for the livestock sector and the science involved in 
its development. 

3. Global livestock production and livestock production systems
The global meat production by species as well as dairy production is shown in Table 1 together with the 
projection in near future for each type of production until 2025. All type of meat production is expected to 
increase significantly, with poultry and sheep production expected to grow relatively most. In absolute values, 
however, poultry are expected to contribute to almost half of the total increase in global meat consumption. In 
addition, dairy production is expected to increase and at an even higher rate that meat consumption. 

Table 1. World meat and dairy production in year 2013-15 and projections for year 2025 (OECD, 
2016).

Type Beef and 
veal

Pig Poultry Sheep Total meat Milk 

Mill. t carcass weight Mill. T
2013-15 68 117 110 14 309 770
Projected 2025 78 131 131 17 357 947
% increase 15   12   19 20   16 23

The production systems producing the different types of animal food are very different Production systems is 
varying from landless industrialized systems, to mixed crop- livestock systems and almost entirely grazing 
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systems. Thus, the challenges to cope with environmental and other issues differ obviously significantly 
between species and products.

Already now, the majority of pig and in particular broiler production takes place in industrialized systems.  
These are defined as those systems that receive at least 90% of the feed from other enterprises.  Herraro et al. 
(2013) estimated that more than 75% of these types of meat were produced in such systems and MacLeod et 
al. (2013) estimated that 95% of broiler production was industrialized, whereas this was the case for 60% of 
global pig production. There is little doubt that the foreseen increase pork and poultry production will take 
place in such systems, and considering that more than 70% of the growth in meat production will take place in 
such systems, they play a very important role for the overall sustainability of global meat production. 

The majority of milk production (estimated 69%) – and the related production of beef production – takes place 
in mixed crop-livestock systems, predominantly placed in temperate climate (Herraro et al., 2013). The mixed 
farming systems are systems where cropping and livestock production are interlinked activities, and where at 
least 10% of the total value of production comes from non-livestock activities. Rain-fed systems are prevailing 
in temperate Europe and North America as well as sub-humid regions of tropical Africa and Latin America, 
while irrigated systems are prevailing in East and South Asia. It is worth mentioning also, that approximately 
50% of the world’s cereal production in developing countries comes from mixed systems (Herrero et al., 
2010), and as highlighted by Smith et al. (2013) by providing manure and - in the case of many smallholder 
systems - draught power for field operations, thereby supporting the production of this staple food.  

The specialized beef and small ruminant meat production shows a more diverse picture. Thus, Table 2 shows 
the estimated share of production taking place in different systems and different climate.  

Table 2. Beef cattle and small ruminant meat production by system (after Herraro et al., 2013).
Beef cattle1) Small ruminants

Live weight gain, Mill. Ton
Total 66.5 (pct) daily gain, 

g
3.0 (pct) daily gain, 

kg 
Grazing Arid 3.4 (5) 145 0.5 (18) 54

Humid 3.1 (5) 259 0.0 (2) 61
Temperate 2.4 (4) 305 0.3 (11) 81

Mixed Arid 6.4 (10) 120 0.8 (25) 54
Humid 12.1 (18) 228 0.3 (10) 60
Temperate 24.5 (37) 715 0.6 (20) 90

Other & 
urban

14.4 (22) 263 0.4 (14) 63

1)    Includes dairy followers

The beef cattle production prevails in the mixed systems in the temperate, whereas almost half of small 
ruminant’s ruminant production takes place in arid zones. The extensive systems with a low daily gain are 
prevailing in dry areas that are marginal for crop production and sparsely populated (Southern Africa, Central 
and Western Asia, Australia and Western North America). The intensive grazing systems allowing a high daily 
gain in particular in mixed systems appear in the temperate zones where high quality forages can be grown 
(most of Europe, North America and South America).
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4. Ecological impacts related to livestock production 
The ecological impacts related to livestock production should be seen in relation to the global challenges. One 
of the most well developed and cited framework for identifying these is the concept of planetary boundaries 
(Rockström et al. 2009). The boundaries were supposed to show the limit beyond which unforeseen non-linear 
environmental consequences would happen and possible escalate. They identified nine planetary boundaries for 
environmental issues including climate change, biodiversity loss, nitrogen and phosphorus cycles, freshwater 
use, land system change, ocean acidification, stratospheric ozone depletion, chemical pollution and aerosol 
loading, and estimated the present state for each dimension. The conclusion was that the boundaries in relation 
to three issues already been passed: climate change, biodiversity loss, and the nitrogen cycle. 

The most severe pressure was identified as loss of biodiversity, estimating a current extinction rate being 100 
to 1000 times more than the estimated natural extinction rate, and significantly increasing risk for erosion 
of system resilience. As regards the nitrogen cycle, around 120 mill. t of N2 from atmosphere is per year 
transformed into reactive N through fertilizer production of which a large part is ending up in water ways and 
contributing to eutrophication and emission of the greenhouse gas nitrous oxide.

The above-mentioned impacts are very much related to livestock production, not least through livestock’s role 
in global land use. Livestock occupies 25% of total global ice-free land for pastures and meadows and 1/3 of 
cultivated cropland for feed (FAO 2011) corresponding to another 4 % of total land.  Further, the increased 
livestock production is a significant driver of global land use change that has taken place in recent years. De 
Rosa et al (2017) estimated a loss of 900.000 km2 natural forest, of this 10% rain forest, and 600.000 km2 of 
savanna during the period 2001-2012. Instead, land use increased with 450.000 km2 of planted forest, 375.000 
km2of grazing land, 200.000 km2 of permanent crops like palm for palm oil production and the cultivated area 
increased by 75.000 km2 in the same period. Loss of natural forest was most pronounced in Africa and South 
America, where grazing land and cultivated area expanded most. These changes increase greenhouse gas 
emissions and increase loss of global biodiversity.

4.1 Greenhouse gasses

Gerber et al (2013) estimated the contribution to emission of greenhouse gasses by different livestock species 
at a global scale as shown in Figure 4.
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Figure 4 Estimates of global emissions of greenhouse gasses per year related to different livestock 
species. (Gerber et al, 2013)  

Total emissions were estimated to 7.1 giga-tonnes of CO2-eq per year, corresponding to 14.5% of total human-
induced emissions. Of this, cattle are the main contributor representing 65% of all livestock sectors emissions. 

While not designed for it, the emissions of greenhouse gases of livestock products (the carbon foot print) 
can be a good indicator of the overall impact, since often a good correlation exist between the carbon 
footprint and impacts like eutrophication, fossil energy use and acidification. The reason is that the carbon 
footprint aggregates the CO2 emission related to use of fossil energy, the global warming effect of emission 
of nitrogenous substances from feeds and animals, and the methane emissions related to enteric digestion as 
well as from manure management, both of which are related to overall feed use. The feed supply is closely 
connected to impact on biodiversity, water use and the nitrogen cycle. Thus, feed use is a very important 
aspect when considering the carbon footprint of livestock products (Hermansen and Kristensen, 2011). This is 
not to say that the carbon footprint is the only relevant indicator, but it helps to get an overview in the broad 
sense. Furthermore, the carbon footprint is a highly relevant indicator in policy for consideration of combating 
climate change. 

The impacts of livestock products also become prominent when considering the human diet.

While in a typical Northern European diet it is estimated that animal products covers approximately 25% of 
the calorie coverage of the diet, the animal products are responsible for more than 60% of the carbon footprint 
of the typical diet (Hermansen and Olesen, 2009).

Gerber et al. (2013) also estimated what they call emission intensity expressed as the emission of greenhouse 
gasses per kg protein for human consumption for different livestock products. They found the following mean 
results in kg CO2eq per kg protein in animal products: Eggs 30; Chicken meat 40; Pork 50; Cow milk 80; 
Small ruminant meat 180 and beef 280, the latter with a very huge variation among studies. It is evident from 
this work and in agreement with earlier reviews (De Vries and De Boer, 2010), that beef as well as meat from 
small ruminants is carrying a significantly higher burden than other livestock products. 
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However, as described earlier the cattle and small ruminant production systems differ very much in different 
parts of the worlds and according to climatic conditions. Gerssen-Gondelach et al. (2017) estimated the 
greenhouse gas emissions and land use in different cattle systems on a newly developed dataset and compared 
with present literature sources. Table 3 shows some main results from the study.

Table 3. Overall estimates of greenhouse gas emission of milk and beef in different production systems 
and continents (after Gerssen-Gondelach et al., 2017)

Region Europe & North America Latin America Sub-Sahara Africa
Milk  Kg CO2-eq per kg protein and fat corrected milk
Pasture based 0.5-1.2 1.5-3.0 0.8-5.5
Mixed 0.5-1.5 0.5-1.5 0.7-4.2
Industrial 0.5-1.3 - - 
Beef Kg CO2-eq per kg beef carcass weight
Pasture based 16-62 45-100 + 35- 100+
Mixed 10-18 35-50 30- 100+

While in Europe and North-America only small differences exists in the carbon footprint of milk across 
systems, the variation is higher in Latin America for the pasture based systems and in Sub-Sahara Africa 
for both pasture based and mixed systems. Regarding beef systems, European and North-America mixed 
systems shows a moderate variation, whereas the variation is much higher for pasture-based systems and 
mixed systems in the other parts of the world. No doubt, the high variation in partly due to unavoidable natural 
conditions affecting growth rate (Table 2) and thereby feed consumption per kg gain, but it also illustrates that 
there are room for improvement to obtain better results.   

A number of studies was performed with highly productive dairy herds in order to identify the different 
contributions to the greenhouse gas emissions (Bonesmo et al, 2013; Castanheira, et al, 2010; Henriksson et 
al, 2011). Surprisingly, even in highly productive dairy systems methane, primarily from enteric fermentation, 
contributes with about half of the global warming impact of milk, while nitrous oxide emissions account for 
about 1/3 and CO2 emissions for about 1/5. Thus, measures to reduce methane emissions is at the core even 
for high producing dairy systems, high lightening the relation to overall feed use.  

It is evident from several studies, (e.g. Nguyen et al., 2010) and as pointed out in the study of FAO (2013) 
that beef from dairy-based systems has a lower carbon footprint than beef from sucker systems. Suckler 
beef production is traditionally based on pasture and relatively low feeding intensity compared to the more 
intensive feeding of beef calves from the dairy production. This results in a high dry matter intake per kg meat 
produced (Casey and Holden, 2006; Verge et al. 2008). In turn, this leads to high greenhouse gas emissions 
from the extensive pasture based systems when expressed per kg meat (Cederberg et al. 2009; Veysset et al. 
2010), methane accounting for 60-70% of the total carbon foot print. In more intensive grain-based feeding 
system the methane emission is lower due to a higher digestibility of the feed, and since a much lower part of 
the feed is used for maintenance.  

These relations are supported by Desjardins et al. (2012) who presents an extensive overview of studies 
regarding carbon footprint of beef cattle. It is concluded the carbon foot print of beef cattle from Canada, 
U.S., the EU-27 and Southern Australia on average are similar, but with large regional differences, whereas the 
carbon foot print of cattle under extensive grazing systems like Northern Australia and Brazil is considerably 
larger.  

The numbers given in Table 3 does not account for impacts of land use. However, requirement for feed 
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is a main driver of land use changes, which in turn is a considerable source of CO2 emissions. Thus, it is 
estimated that such continues land use changes are responsible for 12% of the world’s yearly CO2 emissions 
(World Resources Institute, 2009), because huge stocks of carbon in vegetation and soil are released to the 
atmosphere. It is estimated that approximately 10% of livestock’s emissions of greenhouse gasses are related 
to land use change, but differing very much depending on the actual land use needed in the different systems.  

Some attempts have been made to include these indirect land use changes in the assessment of the carbon 
footprint of the land-based products. E.g. Audsley et al. (2009) argue that all land use results in a pressure on 
the global (limited) land resources, and consequently that all crops have to carry this burden proportionally. 
Audsley et al. (2009) found that on average every cultivated ha of land resulted in an emission of 1.43 ton of 
CO2 as a results of indirect land use changes following that occupation. This corresponds to a load of 140 g 
CO2 per occupied m2 globally. 

4.2 Land resources and biodiversity
Land use required for livestock production is a significant factor influencing the greenhouse gas emissions and 
therefore a factor that needs attention when suggesting improvement options. Table 4 shows typical numbers 
for carbon footprint and land occupation mainly representing relatively productive Western European systems. 

Table 4. Land requirement per kg animal product (m2) and carbon footprint of products (kg CO2eq /
kg)

m2 Carbon footprint without and with accounting for indirect 
land use changes (iLUC)  

Without iLUC To be added with iLUC
Milk 1-2 ~ 1 + 0.2
Egg 4-7 4-5 +0.7
Broiler 5-7 2-4 +0.8
Pork 6-8 3-5 +0.9
Beef 15-45
- Intensive bulls 12 mo. ~ 17 ~ 12 + 3
- Steers 24 mo. ~ 23 ~ 22 + 2

(”Productive land”) (~ 13)
(”Less productive land”) (~ 10)

- Suckler system ~ 43 ~ 25 + 2
(”Productive land”) (~ 13)
(“Non productive land”) (~ 30)

Meat is given per kg weight of carcass.  Sources for carbon footprint: De Vries & de Boer (2010); Nguyen 
et al. (2010; 2011). Importance of iLUCafter Audsley et al., 2009 (~ 0.14 kg CO2/m

2) 

As already illustrated, beef clearly has a higher carbon footprint than ‘industrialized’ produced poultry and 
pork. The carbon footprint of the red meat, however, is very must dependent on how the beef is produced - 
intensive beef from one year old calves being produced with the lowest carbon footprint whereas the suckler 
system results in the highest carbon footprint of around 27 kg CO2eq per kg carcass. The impact on the carbon 
footprint of including the effect of indirect land use changes using the value from Audsley et al. (2009) as the 
most conservative estimate is also shown in Table 4. It appears that the carbon footprint of milk, monogastrics 
and intensive reared calves are increased by 25-30%, whereas the impact are moderate for the steers and 
sucker systems.
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In this assessments, we distinguished between use of productive cropland (including cultivated grassland) and 
less productive grass land that in fact does not represent a resource for other biomass production purposes. 
This separation of land use in the different systems is of course not universal, but was specific for the case 
investigated. However, this distinction has a huge impact on the importance of land use for assessing greenhouse 
gas emissions and must be taken into account. The main aspects are if the land occupation in fact replace other 
type of production, or has a direct impact on land impairment and land based emissions of greenhouse gasses, 
or in some cases has a direct positive influence on land characteristics.

Like there is a close connection between land use and impacts on global warming, when taking indirect land 
use changes into account, the same is true when considering impacts on biodiversity. The Convention on 
Biological Diversity (CBD) defines biological diversity as “the variability among living organisms from all 
sources including, inter alia, terrestrial, marine and other aquatic ecosystems and the ecological complexes 
of which they are part; this includes diversity within species, between species and of ecosystems”. Given this 
definition, impacts on biodiversity are challenging to describe satisfactorily. However, some concepts are 
present to support assessment of land use related impacts on biodiversity. Thus, De Schryver et al. (2010) 
established a framework where the damage to biodiversity was expressed as Potential Disappeared Fraction 
(PDF) of vascular species compared to a baseline that would be the natural vegetation of the area in question. 
This characterization factor is unit less and can be aggregated according to different types of m2 of land occupied 
for a given product. De Schryver’s work were based on UK conditions. Knudsen et al. (2017) established 
characterization factors for a wider area, the Temperate Broadleaf and Mixed Forest’ biome (Figure 5)

Figure 5 Average occupation characterization factors (CF) for potential plant species loss in the 
different land use types and management systems (organic or conventional) in the six European case 
studies (Knudsen et al. 2017).

It is clear from Figure 5 that while use of land for intensive cultivation has a huge negative impact on biodiversity, 
use of land for grazing, and in particular grazing on low fertilized land has a much lower negative impact on 
biodiversity and may even enhance biodiversity compared to a semi natural forest. Thus, such aspects need to 
be considered when assessing land use requirement of different livestock products, but as also mentioned the 
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methodology is only in its virgin stage. It is obvious, that a huge reduction in complexity takes place when 
reducing the biodiversity aspect to the species richness of vascular plants, but on the other hand this indicator 
clearly catches important elements of biodiversity, since most often there is a correlation between species 
richness of vascular plants and species richness of insects and mammals (e.g. birds).

While no doubt the industrial livestock systems to a wide extent is based on feed that compete with foods for 
humans directly or indirectly, and in this way is in a land competition situation and causing land use changes, 
this is not always the case for other systems. Thus, systems that primarily depend on grazing compete less 
with resources that could be used for human food, and such systems produce about 12% of global milk and 9% 
of global meat production (FAO, 2011). In Austria it was found that the ratio ‘edible protein output’/’edible 
protein input’ was approx. 2 for dairy production, whereas the ratio was between 0.4- 0.5 for pig, poultry 
and fattening bulls (Ertl et al. 2016).  Considering the contribution of livestock products to the protein 
supply, FAO estimated the edible protein output/input ration for different countries. In countries with huge 
landless production of monogastrics, like USA and Germany, this ratio was less than 1, in Brazil and China 
approximately 1, in India around 4 and in Mongolia and East African countries beyond 10 (FAO, 2011). In 
a huge country like India this positive protein balance supplied by smallholder livestock systems amount to 
approximately 3.4 mill ton which can be compared to a protein ‘deficit’ of livestock in USA and Germany of 
approximately 8.9 mill ton. When considering the challenges and prospects in the future, it is important that 
these features of such systems are not deteriorated, but in fact enhanced.

At the same time, there is competition for land for biomass production for other purposes than food, in 
particular energy, which contributes to the overall pressure on land resources. The overall transformation of 
land to agricultural land ranged between 5-10 million ha per year during the latest 40 years with a particular 
increase in the latest years. The European Union’s policy on biofuel alone is estimated to lead to an extra 
demand of approximately 2 million ha of land outside EU (Laborde, 2011).   

5. Challenges and prospects for different livestock production systems 
Taking the point of departure in the different livestock systems presented in Table 1 and 2, the challenges and 
opportunities seem to differ substantially as also highlighted in the ‘Global Agenda for Action in support of 
sustainable livestock sector development‘ (FAO, 2013)

Landless/industrial systems
Looking at the trend in production of different types of livestock, the increased demand for meat globally 
seems to a wide extent to be covered by pork and poultry products. Today these production systems are by 
large based on feed that heavily compete with human food (or produced on land which potential could be used 
for human food). A further expansion is foreseen to have significant negative consequences in relation to land 
use changes and the connected effects such as global warming and reduction of global biodiversity, and to be 
in sharp competition with the request for biomass for other purposes. On the other hand, given the expected 
growth in human wealth in the long term in transition and developing countries, this increased demand will no 
doubt substantiate, and thus this form of livestock production must be foreseen to get a steady more significant 
role in supplying the growing population’s nutritional needs. 

In addressing this challenge, the production efficiency needs to be considered further. Looking at the livestock 
part in itself, substantial improvements have been obtained in reducing feed use per kg of meat produced 
during the last decades. This is still an important issue, but two issues should be given more focus: the feed 
stock supply and the waste treatment.

Regarding feedstock, emphasis should be directed to more high yielding crops than cereals and soybean, 
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both crops with a relatively low yield of biomass per unit of land occupied. Such types of biomass is in most 
cases not directly suited for monogastrics, but given the demand for biomass for a range of purposes, the 
introduction of bio-refinery processes may transform part of this biomass to high quality feed, leaving other 
parts of the biomass for other high quality products or biofuel. 

In temperate areas of the world mixtures of grass and legumes typically can produce +50% more of both dry 
biomass and protein per ha compared to cereals and grain legumes, and - if forage legumes are included - 
typically with less resource use like fertilizer and pesticides. The perspective of such system for monogastric 
feed is more elaborated in Hermansen et al. (2017) emphasizing the appropriate amino acid profile of the 
produced protein feed in relation to monogastrics feeding. In tropical areas highly fertilized Moringa Oleifera 
grown as a crop seems promising in producing very high biomass and protein per ha (Mendieta-Araica, 2011), 
and with an appropriate amino-acid profile for monogastrics (Nouman et al. 2013) where the biorefinery 
process can be used to handle the anti-nutritional factors. Even more perspectives, yet at present unexplored 
due to lack of a competitive technology, seem to be the production and use of microalgae’s for combined feed 
and biofuel production (Becker 2007).  It is a challenge for animal nutritionists to contribute with insights and 
options for new feeds based on very high yielding crops/biomass that are not immediately suitable as feed.  

Regarding waste treatment, still in many places the manure nutrients (50-70% of the input) are not efficiently 
used for plant production but represent an environmental overload. Further, approximately 30% of the feed 
energy input is present in the manure. Efficient use of this resource for biogas constitutes a major potential 
for counteracting the emission of greenhouses gasses of producing livestock products. Thus, we estimated 
that utilizing manure in the form of slurry from the pig production for biogas potentially reduced the carbon 
footprint of the pork meat by 30%, partly as a result of energy recovery and partly because less a greenhouse 
gas emissions were released from the manure (Nguyen et al., 2010). Such an efficient utilization requires a 
good infra-structure. However, in particular for the systems in consideration with bigger and bigger enterprises, 
and mainly systems based on liquid manure, this should be possible to establish.

Mixed systems 
A very huge part of the global food supply is produced in mixed systems, not least for milk and beef. One 
can distinguish between large scale mixed systems in temperate areas of the developed world and small scale 
mixed systems in the developing world. The large scale mixed systems in fact also often rely to a wide extent 
on feed that compete with human food, and in the development of such system to further fulfil their role in 
global food supply, the same aspects as described for land less systems should be addressed. 

The GHG emissions from raw milk production at farm level have a dominating influence (70-90%) on the 
environmental impact of the carbon footprint of dairy products (Flysjö et al., 2011). As also described earlier, 
the feed supply will have a major role, so in general a better feed conversion, due to improved genetics, 
fertility and health will be an efficient mitigation options. So, as pointed out by Vellinga et al. (2011) in high 
producing systems focus should be on realizing an increased feed efficiency, rather than on an even higher 
milk production, since increasing milk production per cow from 7500 to 9000 kg milk only has limited effect 
on emission. Also Kristensen et al (2011) concluded that an overall higher efficiency was more effective than 
increasing yield as mitigations options in intensive milk production systems. The feed use affects the emission 
of greenhouse gasses in two ways. The resource use and environmental impact related to the production of the 
feed, and the emission of methane related to the enteric digestion of the feed. 

For ruminants, the possibilities of reducing emission of methane from enteric fermentation are very important, 
and all options should be considered from breeding and feeding to management (Patra, 2012). In relation to 
breeding, it has been observed that methane production differs between animals fed identical diet. Lassen et al. 
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(2012) estimated a heritability of 0.21, which is promising for a possible mitigation based on genetic selection, 
but not yet explored in a commercial scale.

Increasing the energy density of the feed ration (by increasing ratio of concentrates to forage) decreases 
methane production per unit of digestible energy ingested; moreover it also increases productivity, thereby 
also contributing to decreased carbon per unit of product (Gill et al., 2010). However, replacing forage by 
concentrates, not only reduces enteric methane emissions but also affects the farm plan, which might affect soil 
carbon content and affect the type and amount of purchased concentrates. The net GHG reduction along the 
chain, therefore, is not self-evident. The single most documented mitigation options, and practical applicable 
solution, is increased amount of fat in the ration, with a 5% reduction in CH4 per additional % of fat in ration 
(Beauchemin et al., 2007).

In addition, other management options should be considered. Vellinga et al (2011) concluded that a promising 
measure was to reduce replacement rate – or, more specifically, rearing a lower number of young stock 
for replacement. This highlights the importance of a good herd health and reproductive performance that 
sometimes may be hampered with increased milk yield per cow and thus counteract a perceived effect when 
considering primarily an increased milk yield per cow as a measure to reduce the carbon footprint. 

Regarding small scale mixed systems, the main challenge is with the words from the Global Agenda of Action 
in support of sustainable livestock development (FAO, 2013) to ‘Closing the efficiency gap’. It is recognized 
that a number of technological possibilities or production concepts are yet not fully exploited in such systems. 
Mixed systems in the developing world is estimated to supply 65% of the beef, 75% of the milk and 55% of 
the lamb meat (Tarawali et al., 2011) in these regions, where the demand for animal products (per capita and 
not least in total due to increased population) are expected to increase markedly. Thus, it is very important 
that the production is better optimized. Taraweli et al. (2011) pointed out a number of issues to be dealt with 
to allow a better optimization of such systems. Main issues are to allow for keeping fewer animals with 
higher productivity, thus turning more feed energy into production instead of maintenance. This includes 
better feeding and understanding of importance of small feed supplements to local feed sources, use of better 
genotypes, and improved multipurpose crops, including legumes. While realizing that such changes are not 
easy since livestock has other important roles than as direct food in such communities, it is found imperative 
that intensification has to happen which results in more food produced without compromising use of natural 
resources.

Grazing systems 
Approximately 50% of the land used for livestock production is extensively used grassland for grazing. While 
the supply in absolute terms to global animal based foods are limited as mentioned earlier, these systems 
supply approximately 7% of total beef, 12% sheep and goats meat, and 5% of total milk production, and 
support nutrition and livelihood of many vulnerable and food insecure people. In fact, livestock provide more 
food security in arid regions than do crop production (Kratli et al., 2013). 

Due to climatic conditions, it is not likely that the biomass yield from such systems can be increased, except 
in cases where the land was been partly degraded. It is estimated that at least 20% of such land are degraded 
due to inappropriate management resulting in lower biomass yield and high erosion. Thus, the challenge for 
the extensive grassland based systems is to improve grazing management by adapting the stocking rate to 
the carrying capacity, and hereby avoid further degradation. In fact, better grazing practice may as a result 
have potential to contribute significantly to global carbon sequestration (Wilkes et al., 2012). In addition, as 
described by Taraweli et al. (2011) a main measure would be to keeping fewer animals with higher productivity, 
thus turning more feed energy into production instead of maintenance.
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Conclusion
While the consumption of livestock products seems to have reached a plateau per person in developed 
countries, it is increasing rapidly in transition and developing countries. Because of increased consumption 
per capita and a larger population, it is foreseen that global meat consumption will increase considerably. 
The livestock sector provides high value food and other social functions, but its resource use implications are 
however large. Livestock uses the major part of the agricultural land through grazing and consumption of feed 
crops, and plays a major role in emissions related to climate change and reduced biodiversity, which are all 
major concerns of today. 

To overcome the challenges mentioned, it will be very important that the feeds can be based on very high 
yielding new crops or other type of biomass that serve both as feed and other purposes in order to reduce land 
use requirement, and that animal nutritionist are active in exploring these possibilities. For dairy and beef 
production taking place in mixed systems, some of which are rather inefficient in their use if natural resources, 
it is imperative to increase efficiency having more of the feed consumed transformed into food instead of feed 
requirements for animal maintenance. In addition, extensive grazing systems need to be adapted to ensure stop 
of land degradation and enhance the role of grassland to sequester carbon and contribute to other eco-system 
services.
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Abstract
In an analysis more philosophical than technical, we consider the most relevant events that led to the meat 
market’s current situation: overproduction, surplus stocks, idealisation of the past, fear of fat, meat panic, 
vegetarian philosophies grounded in very varied ideas (from animalism and welfare to the notion of health and 
well-being), loss of confidence in the product, constraints of modern life, the overall concept of sustainability 
and the dilemma of a truly better and different product. Likewise, we reflect upon the changes that should 
be made to reverse, slow or stop the situation, or even better, to make meat production a worthwhile activity 
and its consumption a natural act. This can be achieved through knowledge of consumer tastes and beliefs, 
by studying nutrition’s real effects on health (clinical trials, “foodomics”), generating transparency, product 
innovation, originality and differentiation, research into improving quality, using and generating large 
databases to tackle specific issues, or how to prolong product shelf life, sustainability and, finally, promoting 
Meat Culture, similar to the Wine Culture now established in several countries.

Keywords: meat and health, past, present, future.

Introduction
Some time ago, in the last quarter of the 20th century, the FAO declared: “As long as farmers are not deliberately 
producing for the market, both primary production and the trading/marketing system will remain in a state 
of relative underdevelopment”. But what does deliberately producing for the market mean? The answer is 
simple: providing it with what is needed through a good marketing system. However, talking about market 
needs is relatively complex, especially in the global scope, given the great diversity of ‘needs’ present among 
countries, income brackets or individuals. But in general, and having overcome the ‘simple’ and sometimes 
dramatic need to eat, what a market seeks is safety and quality, especially the former (Loureiro and Umberger, 
2006), understanding quality as what the market, i.e. the consumer, likes. To summarise, quality is that for 
which we are willing to pay more.

Determining quality in relation to meat for a given market calls for studies and in-depth analysis, which should 
posit fundamental questions such as: Where are we and how did we get here? And achieve reliable answers to 
these questions: Where are we going? Where should we go?

The fact is that in the short term we are bound to see an increase in the demand for food. The challenge for 
the agricultural sector consists of boosting production by 60% by 2050 (Montossi et al., 2013), especially 
in developing countries, where this figure is set to rise to 77%. Only 20% of this increase will come from 
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the expansion of arable land. The rest must come from rational intensification, increased yields based on 
biotechnology, reduction of losses in production processes and improvement in the distribution chain, avoiding 
waste (Reguant and Savé, 2016), as estimates point to food product waste, actually, of around 25 to 50% 
(Troncoso, 2016). Increased demand for meat should entail increased production and improved marketing, 
which must be worthwhile for producers, sustainable for the planet, economically profitable for the production 
chain and of healthy quality, as well as affordable for consumers.

To all of the above, on a point-by-point basis and with the aim of encouraging reflection, we dedicate the 
following pages of this work.

WHERE DO WE COME AND WHERE ARE WE?
1. From rationing to boredom 
After World War II, many parts of the world, especially in Europe, suffered food shortages which led to the 
launch of a highly efficient production-oriented policy, giving rise to huge amounts of surpluses, lower prices, 
increased farm sizes and a decline in the number of people working in the primary sector. All of the above was 
get at the cost of a flagrant loss of quality, in many people’s opinion.

2. Belief that any time in the past was better 
This notion of loss of quality for the consumer is more significant in fresh meat than in many other foods, such 
as dairy (especially manufactured items), bread, fruits, vegetables or precooked foods.

The belief is held by broad sectors of the population in relation to quality. But in addition, competition among 
species has developed in fresh meat and its products that are sometimes unfair and always unfavourable for 
all. A claim often heard is “the meat of a given species - my species - is the best”, and there is also competition 
between breeds or among products. Likewise, fierce competition among foodstuffs has emerged, as instead of 
encouraging complementarity, the drive is for distinction and, by some or others in many cases, confrontation.  

3. Fear of fat 
Fat is generally associated with meat, and vice versa, which is one of the most important reasons many 
people make the decision to stop eating it, to become vegetarians, as confirmed by some market researches. 
However, the reality is quite different: meat, in many cases and once its outer covering of fat is removed, 
could be considered a light foodstuff. Thus, the review by Cawthorn and Hoffman (2016) of ‘exotic’ meats 
(we place it in quotation marks because what may be exotic in one country may not be in another, for example 
kangaroo meat in Australia or guinea pig in Ibero-America) provides us with figures on the fat content present 
in different species, which varies from a minimum of 0.22% in horses, clearly light, to 11.4% in the African 
giant rat, in this case not so much. Likewise, Roncalés (1998) reported that the majority of meats have low 
intramuscular fat contents, less than 5%, and high quality protein, being an essential item in a balanced diet.

Moreover, increased body fat is something physiological, at least in most mammals; fat is necessary. Our cells, 
especially in the brain (our organism’s second fat storehouse) need it. There are several fatty acids (fat) that are 
vital, essential for life. Bear in mind that cholesterol also comes under this essential category. 

So, we reach the conclusion that it is necessary to consume fat but, as usual, in the right amounts. In relation 
to the right amount, also an excess or massive intake of water could be fatal, by causing important electrolytic 
imbalances in our organism.

4. Fear of meat
In this sense, meat in general, and red meats in particular, have been blamed as being an unhealthy foodstuff. 
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This is compounded by the communication media, numerous advertising campaigns, some informative 
journals and even scientific articles. The same World Health Organization has attributed a carcinogenic role 
to meat and meat products in recent years. On this subject, in a recent review (Gónzalez, 2016) reported how 
more works are cited which claim, more or less firmly, that red meat is an agent associated with the presence 
of cancer, than those affirming otherwise. Likewise, De Smet and Vossen (2016) reviewed the implications of 
meat in human nutrition, on one hand highlighting its high content in micronutrients of high biological value, 
and on the other the evidence and mechanisms that make it possible to understand the relations between meat 
consumption and suffering cancer, according to the IARC (International Agency for Research on Cancer) and 
around 40 works by several authors from different standpoints. They concluded there was a need to continue 
the research into these issues, due to the complexity of the studies and the youth of the meta-analyses and of 
the ‘omics’ techniques (metabolomics or foodomics) (Cifuentes, 2017).

But meat has not always been demonised; this was not always the case. In 1908, for example, it was thought 
that meat products were high quality because their protein properties feed the nerve centres and prevent mental 
illness (Sorcinelli, 2004). Also, meat may possibly be the most important foodstuff in the history of humanity. 
For example, in the book of Food History, meat is the most cited food (350 times), compared to wine with 250 
mentions, bread with 220, water or fruits with 140 and vegetables with just over 100. 

Nowadays there are undoubtedly studies certainly tendentious, such as the book by a doctor (Fernández, 
2013) which literally reads: ‘for each serving of red meat we eat, the risk of mortality from any cause is 
increased by 13%’. This notion is backed by others publications. For example, each issue of Saber Vivir, the 
monthly magazine with the largest circulation in Spain, offers 60 menus of the month. On its 15th anniversary 
(September 2015), the main courses proposed were: 19 menus with fish, 13 with chicken or turkey, 10 with 
soya or similar, 8 with eggs, 6 seafood, 3 with rabbit, 1 with ham and none with red meats. In issue 196 of 
2017, out of 56 menus presented, only two had any red meat (pork), and none had lamb or beef. We can find 
another example in Sport Life magazine, which in one of its 2015 additions was telling us that red meats are 
testosterone inhibitors. In any case, as already said, a balanced diet is the best choice, even for vegetarians 
(Derbyshire, 2017).

5. Vegetarian philosophy
Vegetarian philosophy is founded on different points of view, among which, apart from the fat fear mentioned 
earlier, is the notion that the slaughter of living creatures is neither necessary nor desirable, as they require the 
same compassion and respect as humans. In this regard, it is recommendable to read a book on Ethics that is 
objective, such as the work by Blasco (2011), which distinguishes between ethics and welfare. Animal welfare 
is a science that is intrinsically global and measurable in nature (María, 2017), but which in the minds of many 
is exclusively linked with intensive rearing, leather and skin production, vivisection or animal experiments, 
certain types of handling, festivities featuring animals, abandonment, transport and slaughter. This Science is 
indubitably much more than that.

As for vegetarianism, the fact is that as human beings we are physiologically and biologically omnivorous 
(Flandrin, 2004). It is possible that five hundred thousand years ago, man discovered fire and with it, in an 
initial use of cooking meat foodstuffs, finally became distanced from his ancestors. Thus, the urgent need 
for hunting (meat), caused by a prolonged drought season that pushed back forested areas in Africa and the 
consequent adaptation of the first hominids to areas of savannah, was what gave rise to the development of 
communication, intellectual faculties, cooperation between individuals, gender-based sharing of activities and, 
ultimately, their conversion into humans: Australopithecus would have become human precisely because he 
became a hunter (Perlès, 2004). Subsequently, meat became a basic foodstuff for many civilisations and times 
(Egyptian, Mycenaean, Middle Ages and Renaissance), a luxury food (Phoenician) or a pleasure (Roman) in 
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some, and secondary in others, mainly subordinated to cereals as in ancient Greek culture, where per capita 
meat consumption is estimated at 2 kg per year (there were already vegetarian groups in this era) (Montanari, 
2004). All of this was always underpinned by religious, climatic and pragmatic-economic climate substrates. 
Although it is partially true that ‘we are what we eat’, it may also be true that only a balanced and varied diet 
in line with needs will provide us with what we need. In this sense, we put forward a new idea, we say partially 
true because really, thinking in meat, we are not what we eat: We are what they, our animals, eat. This is why 
producers and other food chain operators should bear in mind that their products are reaching families with 
children and things need to be done properly.

In any case, we must acknowledge the growing social influence exerted by all the disinformation from animal 
rights activists, when issuing statements such as we must concentrate on a solution based products of vegetable 
origin, because they are the only products that guarantee the basic rights of animals, unfortunately obviating, 
says Buxadé (2017), any rights that tomato plants might have. This, and other statements, evinces some 
important lack of knowledge of the biochemical, histological, anatomical and physiological basis of life. 

Another argument put forward to promote vegetarian philosophy is the scant efficacy of meat production. 
This is true, and the equation is simple: producing a kilo of meat requires the same growing surface needed 
to produce 200 kg of tomatoes, 160 kg of potatoes or 80 kg of apples. And to produce one kilo of boneless 
meat requires an average of 2.8 kg of food directly consumable by humans in ruminant systems and 3.2 kg 
in systems with monogastrics (Mottet et al., 2017). Should we perhaps then be thinking of balanced meat 
consumption? There is evidence backing the claim that consumption of 30 kg per capita is the limit for 
sustainable production (María, 2017). We definitely perceive a need to think about all this in greater depth.

6. Loss of confidence in the product
Meat has been, and occasionally is again, affected by different negative news reports in different parts of the 
world. News about fraud (such as the presence of horsemeat in beef burgers or the issues related with the 
‘carne fraca’ in this year 2017 in Brazil), bad production practices (indiscriminate use of antibiotics, hormones 
or thyrostats) or potential consumption risks (BSE, foot-and-mouth disease, dioxin). Thus, a Eurobarometer 
report (2010) revealed that between 2005 and 2010 the perception of food risk in particular increased, more 
than the risk of suffering a serious disease, for example. Likewise, the second consumer concern related with 
food safety (worrying 70% of European consumers) was the presence of residues (antibiotics and hormones) 
in meat. 

All this leads to the need to combat fraud within the sector, striving for overall quality of the chain, improving 
traceability and clarifying the market, all things which are feasible and should be implemented. At the end of 
the day, our future depends upon it.

Hippocrates already said so 2500 years ago: ‘Let food be your best medicine and your medicine be your best 
food’

7. Current lifestyle trends (style, beliefs, price, cuisine and marketing).

There can be no doubt that times are changing at an exponential rate and it is necessary to be prepared and 
adapt to these changes, especially if we know the direction they are going to take. In this sense, we can say 
that:

- There has been an increase in multinational and ethnic cuisine (we do not know whether this is only due to 
globalisation or the ease of exchange between cultures and people). At the same time, there is a resurgence of 
regional cookery and awareness of the cultural heritage it represents.
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- Organic products are winning over consumers prepared to pay a little extra for the product (Napolitano et 
al., 2010), although it is necessary to educate and strengthen the labelling (Janssen and Hamm, 2012) and 
teach them what organic production means (Roitner-Schobesberger et al., 2008; Midmore et al., 2011), i.e. 
production that could generate more acceptable meat (Angood et al., 2008; Revilla et al., 2009). Likewise, 
certification in non-GM products would be an increasingly popular measure (Tsourgiannis, et al., 2011).

- There is a noticeable increase in the number of families with few members; it should be noted that the 
number of meals taken by a single diner in the UK reaches just over 40% of the total, compared to 11% with 
four or more people eating (Kantar, 2016).

- Children are increasingly taking decisions on menus, on family meals, finally deciding what, when and 
where eating takes place.

- There is a clear decrease in the time spent cooking (90 minutes a day in 1950 to 30 minutes in 2015 in 
Europe) and the time given over to food per se, but which on many occasions is prepared away from the home.

- Moreover, we are witnessing an increase in the power of the communication media and advertising, 
increasingly personalised in social networks.

- All of this has the effect that often what we believe, what we think should be, does not coincide with reality. 
Thus we have seen on several occasions that consumers claim to prefer animals reared on pasture, whereas in 
blind trials they prefer the meat from those reared with concentrate (Sañudo et al., 2007; Font i Furnols et al., 
2009). In a very clear example in fish, the acceptability scores are significantly higher in wild animals when 
there is information on the product and in farmed when the trial conditions are blind (Claret et al., 2016). Or 
they may not allow themselves to be influenced by the information, as meat labelled ‘Lidia’ (bullfighting) and 
‘Añojo’ (yearling) continues to sell, despite the manifest rejection of bullfights (Andrés et al., 2017).

- There is an increase of restrictive regulations such as the prohibition of fire in the countryside, for grilling or 
barbecues. This has led to diminishing sales of certain cuts and species (lamb chops in Spain).

- The creation of new distribution channels, with increased product sales in convenience stores or online.

- Finally, the idea that meat is an expensive product is gaining ground. However, by evaluating this food only 
as a source of protein of high biological value due to the balance of essential amino acids it presents, the intake 
of 100 g covers approximately one third of the daily protein requirement in a healthy middle-aged population 
(Table 1), a much higher figure than for other foodstuffs. 

All of the above means that the meat sector and along with it, its brands, should reconsider its management, 
working and communication strategies. Reflection is needed.

Table 1. Protein content and contribution to recommended daily intake (RDI) of various foods 
(FESNAD, 2010; USDA, 2010).

g protein / 
100 g 

product

Contribution of 100 g of food to 
protein RDI 

 (Men-56g, Women-46g)
Intake (g) 

approx
per portion

Actual contribution per portion to 
protein RDI

MEN
31-50 years

WOMEN
31-50 years

MEN
31-50 years

WOMEN
31-50 years

Raw beef entrecote 16.7 29.8% 36.3% 100 29.8% 36.3%
Raw lamb shoulder 16.1 28.7% 35.0% 100 28.7% 35.0%
Raw skinless 
chicken 22.2 39.3% 48.3% 100 39.3% 48.3%
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Cooked white 
beans 7.0 12.5% 15.2% 50 6.25% 7.6%

Cooked soybeans 14.0 25.0% 30.4% 50 12.5% 15.2%
Lettuce 1.4 2.5% 3.0% 30 0.75% 0.9%
Green bean 1.9 3.4% 4.1% 125 4.25% 5.12%

8. Integral innovation and use
The food sector in general and the meat industry in particular generate a large amount of by-products, which 
are costly to process and eliminate ecologically (Toldrá et al., 2016). Some examples in meat production 
include faeces, digestive contents, blood, bones, skins, meat and fat cut-offs, horns, hooves, feathers, distal 
pats of the legs, heads and viscera. But many foods are also thrown away, get lost or are not properly used, 
such as leftovers at home or in restaurants, and many products past their sell-by dates in shops, stores and/or 
supermarket lines. 

Efforts should be made for change and to improve efficiency (everything from an animal should be used, not 
discarding anything, taking advantage of globalisation in an orderly manner, for example when container 
ships leave Spain bound for China filled with specific organs and/or viscera and return with sundry goods). In 
summary, there should be a drive to:

- Minimise direct or indirect contamination (purines or greenhouse gases from rumen metabolism or transport), 
and although according to the FAO (2016) derivatives from agricultural activities account for only 14.5% of 
total greenhouse gas emissions, they still have a significant effect.

- Cut down on waste. In Spain, approximately a third of the food items produced are thrown away, products 
that could be consumed. In the EU, the figure is around 88 million tons a year.

- Educate the consumer, example i.e., through new technologies, such as a QR Code-Beef Passport which is 
read on a mobile phone and includes information on how and where the animal was bred, its age, the maturation 
stage of the meat, the farmer, place of slaughter and other details (Álvarez, 2016). And above all, educate the  
consumer about the product’s nutritional virtues. But, without exaggerating like the comic book hero (Conan) 
who is saved from a plague that turns humans into the living dead by consuming raw meat (Thomas, 1993).

- Innovate in the preparation of new by-products and derived products, in the most rational use of cuts of lower 
commercial value, new packaging systems, preservation technology and related aspects. These are all key 
points to work upon (Jung et al., 2016).

All this, the saving and comprehensive utilization, would be good for the sector that would see profits increase. 
Toldrá et al. (2016) cite an increase in gross profit of more than 10% in the cattle and swine meat industry. 
But we are sure that, depending on how the product-waste-pollution ‘triad’ is managed, these figures could be 
greatly improved. It would be an unquestionable act of justice in a world where 800 million people go hungry 
(Manos Unidas, 2017), 2,800 million are malnourished and, paradoxically, 1,200 million are overweight. 
Today, the most important thing is not producing more, but distributing better, with people more committed 
and aware.

Along these lines, the proper positioning of locally produced, close, proximity, zero km meat products is 
evident, highlighting the idea of reuse supported by their respective brands and specific labelling (for example: 
‘Environmentally friendly’ or ‘Indicating environmental savings’).

9. The true product dilemma
The question we ask ourselves now is whether in order to create a brand, we need to have a different product, 
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thinking mainly of fresh meat. The answer is doubtful, for us at least.

On several occasions we have compared breeds and evaluated branded products with their competitors on the 
market, products from the same species (Campo et al., 2008; Guerrero et al., 2014; 2015; Sañudo et al., 2003), 
and the outcomes almost always lead us to the same conclusion: they are not differentiated, are not necessarily 
better for all consumers, or the differences found between products are not always attributable to brand-
regulated specifications. For example, in a compilation work on the acceptability of lamb in 8 experiments 
(Panea et al., 2013), the breed type and sex were significant factors, but not the diet or age at weaning. All this 
is because in meat: 

- It is difficult to control the entire chain (from producer to consumer) to prevent quality deterioration.

- There is a lack of real education in the consumer about meat. This is due to the scarce amount of information 
available about the meat purchased, as on one hand there is relatively little presence of meat with a recognisable 
brand, and on the other, there is little tradition in the sector, even in catering, of providing information on meat 
to customers and consumers.

- Fortunately, the market is segmented, which means that there are consumers with very different tastes who 
approach the product with their own cultural and culinary baggage, which leads to individual differences of 
acceptability (Font i Furnols et al., 2009) and, at the end, that whichever product is could be appreciated by 
some segment of consumers.

We believe that all of this should concern us. What we need, simply, is to create a ‘true’ product, a brand that 
informs, which always does things the same way, which optimises researches and reaches the consumer with 
guarantees. If a product that takes advantage of local and regional particularities and manages to ensure greater 
profitability for farmers and traders (López et al., 2011) is also different and better for certain consumers, so 
much the better.

WHERE SHOULD WE GO, WHAT SHOULD WE DO?
The answers to these questions are hard to find. Nevertheless, we hope that some of the 8 ideas cited below 
can be developed, publicised and rolled out by the sector.

1. Determining consumer tastes as truly and accurately as possible
To this end, we have useful tools such as surveys, market research and highly accurate statistics, including 
meta-analysis, etc., that should give us an idea of the preferences of a given market, or some specific consumers, 
and its tastes when purchasing and consuming. In other words, a breakdown should tell us whether there are 
consumer groups with different likes (which is usually the case), and how to address them, i.e. what they 
expect to hear and find in the product purchased or consumed. Works like those by Ngapo et al. (2007), 
Realini, et al. (2014) or Guerrero et al. (2014) describe approaches and procedures to achieve these responses. 
For example, Realini et al. (2013) analysed beef acceptability according to the degree of intensification of the 
production system, and the intention to purchase depending on the origin, feeding type and price, all this for 
consumers in France, Spain and the United Kingdom. Their study revealed how consumers in the 3 countries 
attach more importance to the origin, at the time of purchase, preferring meat from their own country, followed 
by the feeding strategy used to rear the animal and finally by price. The meat with the highest acceptability 
rating, when tasting, was found to come from a mixed rearing system (grass supplemented with concentrated). 
Likewise, and regardless of the country, 3 clearly defined groups (cluster) of consumers were found which 
were statistically different in terms of their preferences. The same factors were described by Mesías et al 
(2005) for a local market, albeit in a different order, the most important being price, followed by origin, quality 
labelling and, finally, the feeding system. Similarly, Schnetter et al. (2009) found that the origin, more than 
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the information on pre-slaughter handling and price, is the criterion for which Chilean consumers are willing 
to pay more.

On the other hand, understanding religious processes that have led to food restrictions or bans (Lent, kosher 
or halal meat) and the beliefs and purchasing attitudes of their followers, can also help redirect production and 
handling systems, improve certification system for these products and, through all of this, enhance commercial 
transactions in the sector (Montossi et al., 2013).

Perhaps today, many populations are no longer concerned about deprivation or fear of food shortages. On the 
contrary, what is worrying is the abundance, excesses, the poisoned chalices of modernity and the issue of 
food choices (Sorcinelli, 2004, citing Claude Fischler).

2. Scientific studies on the implications of meat consumption in consumer health
Many of the scientific papers studying the consumption of a food and its health implications are based on 
statistical results based on behavioural surveys and clinical reports on respondents. The issue is complicated by 
the large number of effects beyond diet, which can influence a specific pathology. Genetics, lifestyle, emotional 
stress and other factors can significantly alter the outcomes, so that works which find positive associations 
(meat and cancer) can be found alongside others which do not (Montossi et al., 2013). Even so, these types 
of studies are necessary (De Smet and Vossen, 2016). Likewise, work needs to be done on interventions 
with humans in field studies (Mesana et al., 2013), where it has also been shown that consumption of meat, 
in this case lamb, may be just as good as or even better than chicken consumption for maintaining adequate 
cholesterol and even weight loss, in menus integrated in healthy diets (Civeira et al., 2015). 

Bear in mind, for example, that four non-communicable diseases are nowadays responsible for 80% of deaths 
in the world in people over 60 years: cancer, cardiovascular disease, diabetes and chronic respiratory illnesses, 
and at least 3 of them are clearly diet-related (Ibáñez, et al., 2012). We must also consider that the world 
population is set to reach 9.6 billion by 2050, of which 19% (2 billion) will be over 60 years old and therefore 
much more susceptible to any of the four diseases mentioned.

In any case, the keys to healthy and environmentally friendly diets were recently proposed (Table 2). 

Table 2. Indicators of a sustainable and healthy diet (from Donini et al., 2016)

Biochemical characteristics of food

A1. Vegetable/animal protein consumption ratios
A2. Average dietary energy adequacy
A3. Dietary Energy Density Score
A4. Nutrient density of diet

Food quality
A5. Fruit and vegetable consumption/intakes
A6. Dietary Diversity Score

Environment
A7. Food biodiversity composition and consumption
A8. Rate of local/regional foods and seasonality
A9. Rate of eco-friendly food production and/or consumption

Lifestyle
A10. Physical activity/physical inactivity prevalence
A11. Adherence to the Mediterranean dietary pattern

Clinical aspects A12. Diet-related morbidity/mortality statistics
A13. Nutritional anthropometry

3. Transparency
Many of the prejudices about animal welfare or genetic manipulation might be overcome if the sector was more 
transparent and consumers could be educated in production systems and processes. To this end, things would 
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have to be done properly and in strict compliance with current legislation (such as Order ECC/566/2015), with 
labels providing information on ‘by whom, how and where’ it was made possible for this ‘product to be on 
your table’.

To achieve integration in the chain, communication is a basic factor for improvement (coming out of hiding) 
and traceability one of the best tools, especially if we consider it from a broad standpoint. Thus, Coff et al. 
(2008) stated the directives to be reached when implementing a traceability system:

- Food safety, control and product verification.

- Supply chain handling and efficiency.

- Ensuring quality 

 - Consumer communication and information.

Let us not forget that safety usually is the main concern for consumers alone, or when faced with certain 
innovations such as the use of GMOs (transgenics) (Mucci and Hought, 2003; Heleski et al., 2004). 

At the end, as basic idea: ‘The production sector… has forgotten that monetary profitability is not found on 
the farm; that is where the work and worries are, in other words, blood, sweat and tears. The profitability, the 
money, is in the market. And for this market to suitably pay for the farmers’ efforts, they must provide a range 
of products that is properly valued and therefore sufficiently remunerated (Buxadé, 2017 b).

4. Research as support to quality brands.
Research into quantity, knowledge of the consumer, achieving more products, more affordable and better all-
round (sensorially, longer-lasting and healthier), with higher profitability and predictable quality, among other 
things, should be tasks which the sector, government and research bodies should be proposing as ongoing 
tasks. All of this with a view to backing the farmers and the manufacturing-supply chain, while informing and 
improving the life of the consumer. At the end of the day, we are all consumers. 

Knowing the consumers, not only their tastes and beliefs but also their attitudes entering the realm of 
psychology, can furnish us with tools to promote the distribution of products. Thus, in a study of attitudes 
towards imported products carried out in New Zealand (Juric and Worsley, 1998), it was observed that the 
level of economic development of the exporting country and cultural similarity were key aspects (key product-
related influences), as well as ethnocentrism (-), interest in foreign cultures (+), age (-), education (+), gender 
and economic level (+), the main factors influencing consumer perceptions. 

As examples of research works in the sector, we include several studies by our own group. Thus, in one 
of them, we analysed three sheep production factors: handling at weaning (weaned vs. unweaned), type of 
concentrate during finishing (high oleic content: 45.3 vs. 27.1%) and slaughter age (70 compared to 100 days), 
and their influence on product quality. It was concluded, i.e., that on the percentage of intramuscular fat only 
the slaughter age had a significant effect, with older animals presenting higher percentages (2.85 vs. 3.46) 
(Mur, 2013).

Similarly, in another line on lamb and freezing, it was shown that sheep meat may have an acceptable quality 
after 21 months freezing at -18ºC, especially if eaten immediately after thawing (Muela et al., 2015). 

5. Foodomics
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The term foodomics was a few years ago coined by a Spanish research group (Herrero et al., 2009), defining 
it as: ‘The discipline that studies food, including its multiple connections with nutrition and health, using 
-omics techniques (the -omics suffix is of Greek origin and means ‘assembly’), to improve consumer health 
and confidence’ and would be directly related to Metabolomics and the objectives of points 2 and 4 cited 
above. In other words, based on exhaustive analytical techniques, with extensive databases and applying 
powerful statistical techniques, it is the management to find significant and valid relationships between the 
chemical composition of a product (foods) and its metabolites and physical and structural features, with their 
potential effects on a given species, in order to optimise the knowledge and establish relations and predictions. 
For example: I have this (meat composition), with this quality (shelf life and sensorial quality aspects, for 
example) and this is the way it is going to behave in our organism (the effect on our health).

Meta analyses would be a tool in this line on which increasing numbers of teams are now working. Among 
other things, they could be very useful tools for the sector in predicting quality and providing the consumer a 
product with sensorial assurances. All this, for example, based on a similar idea to that offered in the Australian 
beef classification system (Meat Standards Australia, MSA) (Griffith et al., 2010), which led to an increase 
in farmers’ income of up to 0.30 Australian dollars per carcass kilo and acknowledgement consumers, who 
are willing to pay up to 2.10 times more for the highest quality beef compared to average quality product. 
The system has been and continues to be tested in other parts of the world, such as France (Hocquette et 
al., 2011; Bonny et al., 2015). Also meta-analysis and NIRS technology (Near Infrared Spectroscopy) have 
been assessed. Thus, Chriki et al. (2013a), analysing 320,000 measures in 5,197 animals from 20 breeds 
and 621 variables in young animals and cows, found a significant contribution, to the variation of sensory 
tenderness of Longissimus dorsi and Semitendinosus muscles, of the total collagen, muscle fibre area, enzyme 
activity (LDH) and, to a lesser extent, intramuscular fat. In any case, these authors reported that the muscular 
characteristics they studied explained 21% of meat toughness (Chriki et al., 2013b). Similar results, where 
collagen was more important than intramuscular fat in predicting meat acceptability, were found by Bonny et 
al. (2015), although in this latter study the differences were not marked.

Likewise, it has been demonstrated that the classification system for beef carcasses in Europe (conformation 
and fatness) is not related to the sensory quality of the meat evaluated by 3,816 consumers (Bonny et al., 
2016a). Similarly, Bonny et al. (2016b) showed that in more than 7,500 samples, the method used to hang 
the carcass was statistically much more important (F= 59.17) in predicting the quality of meat assessed by 
consumers than the muscle type (F= 32.68), sex of the animal (F= 10.95), cooking method (F= 9.79) or the 
breed type and maturation time (F= non-significant), with most of the interactions between these effects being 
significant.

6. Innovation, originality and differentiation

There are several aspects in which innovation is possible and even necessary. Some of them include: 

- Full utilisation of the by-products generated throughout the chain, avoiding waste, would result in an increased 
animal unit value (Eiras et al., 2016).

- Use of plants, natural extracts, essential oils (natural additives) in animal feed as modulators of ruminal 
fermentation, antioxidants or antimicrobials, as possible substitutes for chemical compounds already banned 
in many countries (antibiotics, growth promoters, etc.) which can no longer be administered in animal diets 
(Rivaroli et al., 2016).

- The development of new meat cuts and products (Teixeira and Rodrigues, 2014) and improved quartering 
may constitute an important aspect of innovation and improved profitability. 

- Thinking of new presentations, packaging and containers, for example by making them more attractive to 
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children is one way of working for the future. In any case, the packaging is another challenge to be faced in 
meat, as design is ultimately a tool for innovation and differentiation, and the container can imbue the product 
with identity (Surgenia, 2013), an identity that connects with the target consumer group, i.e. those we wish to 
address.

- Implementing differentiation, for example having naturally coloured sheep; Mendonça et al., (2014), or 
producing in determined geographic areas and systems (like organic products) could be an added value.

- Investment in technology for development and trade, such as pre-cooked and balanced ready meals and 
combi-packs (proactive meat and vegetable mixes), and boosting brands as recognisable products (we are not 
saying necessarily and truly different), are strategies which combined can contribute highly positive elements 
to the sector.

7. Working on sustainability

One of the keywords in several countries in the world today is sustainability. Sustainability is equivalent to the 
comprehensive utilisation of resources and products, environmentally-friendly waste disposal and ecologically 
balanced systems. If we focus exclusively on the meat sector, within what we may call a Circular Economy, 
we might innovate in aspects such as: 

- Functional ingredients such as peptides, especially from collagen or blood.

- Pet foods.

- Applications in the energy field, fertilisers or the chemical industry as petroleum substitutes.

- Use of new and varied meat products, including several of them which could be classed as traditional.

- Medical or pharmaceutical utility of skin, viscera and glands (Teixeira and Rodrigues, 2014; Toldrá et al., 
2016; Jiang and Xiong, 2016). 

To become sustainable, the food industry must self-assess (get to know itself). In this direction, the government 
in Spain worked throughout 2013 and 2014 creating an online tool so that businesses could do so (eSIAB 
tool) and drew up the Food Industry Sustainability Decalogue: supply chain, local economy, social ethics and 
workers, environmental footprints, distribution, efficient use of energy, promoting improvement in the raw 
materials production, waste reduction and reuse and research, among others (Tecnifood, 2017), and among 
those others would be effective and active communication with the consumer. 

8. The label
The label is the industry, the producers’ way of communicating directly with the consumer. It should be 
attractive, with a good design, such as the Premium lamb in southern Brazil (Lauz Ferreira et al., 2014), and if 
possible interactive (with a simple system for the consumer to get in touch with the producer or the industry, 
i.e.: website or similar), while providing information on the product’s origin and background, its nutritive and 
sensory qualities (we do not know if when stating 2.3% fat, for example, or 97.7% fat free, although they both 
mean the same, one might be more attractive to the consumer). These are all desirable qualities in a label, but 
above all is its veracity, the fair correspondence between what is stated on the label and reality (Food Today, 
2013). Also, they would be what we might call ‘clean’ or ‘free labels/foods’, such as ‘no preservatives added’ 
tags. Likewise, the label should be able to report on environmentally friendly production techniques used 
or the implications and efforts in animal welfare. In this regard, in a sample of more than 4,500 consumers, 
over 60% would be willing to pay more for a product from an improved welfare system (María, 2017) and in 
sustainability. Although at the moment of truth better welfare does not necessarily mean better quality meat 
(Napolitano et al., 2007). So, one idea might be: We are different because we are changing the way we make 
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the meat, not because we make different meat.

The label also needs to help, thinking about a product, raising awareness, as much in terms of its utility, 
cookery recommendations and benefits, such as the price, perhaps, for example, not only the end price, but 
also per every 100 grams of high quality protein. Another option that might be considered could be indicating 
what percentage of what the consumer pays goes to each of the links in the chain, although this could be 
contentious.

It would be appropriate, suitable and certainly beneficial, to promote ‘Meat Culture’ and educate in this sense, 
in a similar way to that carried out in many countries with ‘Wine Culture’.

To this end, in Spain, efforts are underway to promote the 100% indigenous breed seal to assist in the 
preservation and promotion of local breeds. The idea is to encourage 10 reasons for their consumption, all with 
the prefix 100%: natural resource, guarantee of origin, sustainability, added value, differentiation, tradition 
and culture, quality, profit and profitability, variety and diversity, and finally recognition and pride. All that is 
needed is to reach the consumer (ARCA, 2017).

Perhaps they might put on the label attractive slogans that mean nothing but which have to be real, phrases 
such as ‘family meat’, ‘rare or endangered breed’ (although it seems paradoxical, for a breed not to become 
extinct, we have to eat it) or ‘100% flavour’, or negative captions, such as ‘0% antibiotics’ or ‘no artificial 
additives’.

Likewise, the colour of meat can influence fitness for purchase, as a swift and direct association is appreciated 
between colours and attributes (Sañudo, 2017, unpublished). Thus, 91% of consumers associated the concept 
of ‘death’ with the colours black and grey, 22% linked ‘life’ with white and 54% with cool colours (blue and 
green), 64% consumers associated ‘healthy’ with these cold colours, and ‘unhealthy’ was associated by 57% 
with warm colours such as red, yellow, orange and brown.

Given all of the above, perhaps what is needed is more a booklet than a label, but there are many ways to 
approach the consumer.

Conclusions
There is much work to be done, there are multiple strategies, but Doing Things Right is the best assurance the 
sector has to secure its future.

Therefore, some roads have opened up to improving the production system, including management and issues 
related to animal welfare and livestock feeding, preventing antimicrobial resistance, improving the nutritional 
quality of meat and its shelf life, or others such as working on specialised nutrition according to personal or 
social needs within the functional meat concept, taking care of food security, focusing and clarifying the concept 
of transgenics, determining the consumer food-genetics binomial and interaction and the different responses 
that may occur (Nutrigenetics), pursuing in-depth knowledge of intestinal microflora and their true role in 
human physiology, working in the concept of food/feeding for health, reducing food allergies, strengthening 
and ensuring product traceability and quality, making new products with high doses of imagination, such as 
hybrid products and packaging systems combining for example meat and vegetables, working on the notion 
of customising the product to each person and at all times and, finally, working to further the knowledge and 
understanding of the molecular basis of the physiological processes of animal production and phenomena that 
take place in the product during storage, all through complex statistical analyses to help us process millions of 
data and their interrelationships, ideally, a network of global information databases.
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Abstract
Climate and atmospheric change are projected to have a negative impact on productivity and profitability 
of livestock industries in grasslands and rangelands across the Australia and Brazil. Moderately elevated 
atmospheric CO2 is expected to increase plant production rates but in Australia it is unlikely that fertilisation 
effect of elevated CO2 on plant production be able to offset the total negative effects. The impacts of climate 
change on livestock industry will be mostly through decline in forage production and quality, and direct 
heat stress on animals. These impacts are predicted to vary among regions and livestock enterprises with 
the greater effect in low rainfall regions. A range of adaptation options projected to be helpful to decrease 
negative impacts of climate change. These are mostly options to reconfigure current grassland management 
and breeding animals with genetic suitable for projected climate change. In drier zones or regions with greater 
changes in climate, there will be need for systemic or transformative adaptations which are significant change 
in the nature and composition of current systems. Overall, there is an obvious need for research and attention 
of the policy makers into the impact of climate change on livestock industries and effective actions to sustain 
productivity of current grazing systems.

Keywords
Climate change, grazing system, ecosystem health, food security, yield gap, livestock production gap

1. Introduction
Managed grasslands cover 25% of the global land area that provides 50% of the biomass consumed by the 
global livestock (Herrero et al., 2013). These animals are the source of 15% of the energy and 25% of the protein 
consumed by the global human population (FAO, 2009). Increases in the global anthropogenic greenhouse 
gas (GHG) emissions are already affecting global temperatures (IPCC, 2014a) and the global water cycle 
(Durack et al., 2012) resulting to reductions in agricultural productivity in many regions across the globe 
(IPCC, 2014b). Further changes in climate associated with increases in the frequency, duration and magnitude 
of extreme heat stresses are expected for the 21st century across the world (Stocker et al., 2013, IPCC, 2014a). 
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By year 2050 up to 2.8 °C increase in temperature and up to 20% decreases in rainfall are projected for 
the southern Australian. These changes in climate expected to have a negative impact on productivity of 
the livestock industries at national scale. Surprisingly, climate change impacts and adaptation on livestock 
systems has been given relatively lesser attention compared to the cropping systems despite the importance 
of grasslands and livestock for providing food for human population (Porter et al., 2014; Rivera Ferre et al., 
2016). One reason is the complexity of the projections for climate change impact and adaptations in grasslands 
and animal and varying effects of climate change across regions in the world. Whilst the projections show a 
significant reduction in plant and animal production in Australia (Moore and Ghahramani, 2013a), changes 
in temperature and elevated atmospheric carbon dioxide (eCO2) concentrations are expected to have e.g. 
beneficial effects on plant photosynthesis (Ainsworth and Long, 2005). 

The rangelands in Australia and Brazil support vast natural plant and animal biodiversity which is likely to be 
highly vulnerable to climate change. The rate of environmental change associated with the changing climate 
is predicted to be faster than any change in the past. Thus, adequate response through adaptive evolution is 
unlikely for most species and fragmentation of natural landscapes presents formidable barriers to natural 
migration (Hughes 2003).The grazing industry in northern Australia is a predominant landuse of the rangelands 
along with traditional ownership and national parks and occupy 6.7 million km2 or around 85% of the land area 
in Australia (National Land and Water Resources Audit 2001). The impact of climate change in Queensland’s 
native rangelands reported wide uncertainties in projections of the growth of plant, beef liveweight gain and 
livestock carrying capacities (Hall et al. 1998). This uncertainty was associated with choice of rainfall scenario 
in the modelling simulations. The climate change impacts also varied considerably across the state depending 
on whether moisture, temperature, or nutrients were the limiting factors. In northern Australia, the decline in 
beef production is expected to be 3.5% by 2030 (Heyhoe et al. 2008). 

Brazil has 209.1 million head of cattle distributed in 167 million hectares of grasslands throughout the country, 
mainly in the centre-west region, with an average stocking of 1.25 head per hectare. In 2015, Brazilian beef 
production was 9.56 million tons (carcass equivalent) of a total of 39.16 million heads slaughtered. The export 
was 1.88 million tons carcass equivalent, accounting for 19.6% of the world production (ABIEC, 2016).  
Currently, climate variability is the main risk for the Brazilian agriculture (Moorhead, 2009) and changes in 
climate will add greater risk to the industry. A temperature increases between 1.5 and 3.5 °C  projected for the 
entire South America, starting in the central and south eastern part of Brazil in coming decades (Chou et al. 
(2014). This warming also projected to be associated with decline in precipitation and increase in frequency 
of extreme climate events (Chou et al. (2014). These all can potentially reduce the productivity of the grazing 
systems.  

The intention of this paper is to review the likely impacts of climate change on grasslands and grassland based 
livestock industry in Australia and Brazil and exploring the likely effects of adaptation approaches. 

2. Impacts of climate change on temperate grasslands in Australia
The response of grasslands to climate change is complex because of many interactions and varying responses 
of plant monocultures to eCO2, temperature, and rainfall. In particular, when grasslands are composed of 
several plants with different functional types, thus their response can be different and this affects competitions 
between plants under changing climate. Involvement of animal is adding another level of the complexity to the 
systems. Soussana and Lüscher (2007) reviewed the effects of climate change on grassland species and found 
that doubling of CO2 resulted in an increase in the rate of photosynthesis by 30-50% for C3 species. Campbell 
et al. (2000) stated that doubling CO2 stimulated grassland production on average by 17% in field experiments 
at several sites in Australia, Europe, and USA, while Tubiello et al. (2007) observed 10% and 20%, increases 
in production of C3 grasses and legumes respectively. 
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Modelling predicted different responses of grassland production to climate change across the regions of the 
world because of the locality of the environmental conditions and difference between projected changes in 
climate. These ranges from no negative impact of climate change in the near future on grasslands (Rounsevell 
et al., 1996) to even a slight positive effect on grassland productivity (Morales et al., 2007; Riedo et al., 
1999). Cullen et al. (2009) concluded that pasture production would be reduced in south-eastern Australia if 
rainfall decreases by more than 10%, while production in Tasmania would be robust to rainfall declines of up 
to 20%. This can be related to hydrological response of the soil as well as local climate condition e.g. vapour 
pressure deficit that may affect partitioning between evaporation and transpiration. Moore and Ghahramani 
(2013a) modelled temperate grasslands across southern Australia and found variable impact of climate change 
at 2050across regions with a range from an 18% decrease to a 6% increase. This uncertainty was driven by 
uncertainty in the rainfall projections in this mid-latitude region of the world. Projected changes in aboveground 
net primary productivity (NPP) at specific locations were much larger under different projected climate for 
future, particularly in lower-rainfall environments where major decreases were modelled.

The grassland and livestock production can be related to the length of pasture growing season. European 
grasslands are predicted to benefit from a longer growing season (Olesen and Bindi, 2002), but, Höglind et 
al. (2013) found that potential increase in grass yield is likely to be offset by increased frost damage during 
, and overall may prevent from increase in productivity. In addition, changes in growing season are likely to 
be associated with decline in forage quality (. Modelling studies predicted decline in forage quality under 
changing climate in Europe (Graux et al., 2011), Tasmania in Australia (Perring et al., 2010), and North 
America (Craine et al., 2010).

Cullen et al. (2009) identified a shift in the pattern of pasture production in south-eastern Australia, with winter 
growth rates increasing under projected future climates and the pasture growing season ending earlier at the 
end of spring. Moore and Ghahramani (2013a) found that this shift in the pattern of growth was widespread 
across southern Australia. The same study also found that legume content of grasslands was likely to increase, 
with larger increases at wetter locations (Moore and Ghahramani 2013b), this, in part, outweighed part of the 
decline in productivity of other grass species.

The impact of climate change on managed grasslands should also consider the mixed crop-livestock systems 
(Ghahramani and Moore, 2016), which are a major agricultural landuse in the mid-latitudes of Australia 
and South America. In Western Australia, fertilisation effect of eCO2 on pasture production could offset part 
of negative impact of changes in rainfall and temperature by 8% to +11% (Ghahramani and Moore, 2016). 
However, the eCO2 fertilisation effect (for about 440 ppm atmospheric concentration) was not enough to 
counteract the negative effects from changes in rainfall and temperature at drier sites. 

3. Climate change impact on livestock in Australia
Climate change impacts on animals will be via direct and in direct effects. The most important direct effect 
would be thermal stress (cold and heat), water availability, and increased livestock diseases which the latter 
is expected to be a greater negative (IPCC, 2014b). The indirect effect will be decline in availability of the 
consumable forage.

The heat stress is expected to become an increasing problem for livestock production systems as the 
concentration of atmospheric CO2 and consequently global temperature, especially with a continued emphasis 
on genetic selection for high production traits (Renaudeau et al., 2011). Extreme temperatures associated with 
heat waves have recently contributed to substantial livestock losses (Nienaber and Hahn, 2007) related to 
temperature-related illnesses and death. Heat stress lowers natural immunity making animals more vulnerable 
to disease in the following days and weeks. 

https://scholar.google.com.au/citations?user=D5ew_pQAAAAJ&hl=en&oi=sra
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With the increasing likelihood of the heat wave events projected for future (IPCC, 2007), a significant negative 
impact of this extreme climate event on livestock productivity is expected (Lamy et al., 2012), But, there are 
little research on observed impacts of climate change on livestock systems (IPCC, 2014b). 

Modelling studies by Moore and Ghahramani (2013a) in southern Australia suggest that climate change 
impacts on pasture growth can amplify impacts on livestock production. Because, the reduction in length of 
the growing season projected to decrease  quality of the animals’ diet, and consequently  reducing the optimal 
sustainable stocking rate even in the regions where rainfall is projected to increase (Moore and Ghahramani, 
2013a). Also, the amount of NPP that must be left unconsumed to protect ground cover increases as the gap 
between growing seasons become longer, this in addition to  reduction in NPP by direct impact of climate 
change. Moore and Ghahramani (2013a) modelled increases in livestock conversion efficiency (due mainly 
to increased pasture legume content), but predicted that the elevated feed conversion will not be large enough 
to offset decline in available forage. When, upscaled for all southern Australian temperate grazing systems, 
projected meat production declined by 20%, 26%, and 38% at 2030, 2050, and 2070, respectively, in the 
absence of adaptation measures (Ghahramani and Moore, 2015).

4. Effect of heat stress on animal
As homoeothermic-animals, cattle need to keep their body temperature constant. Dairy cows or beef cattle fed 
in grazing systems can be vulnerable to heat stress due to the exposed nature of these systems. If their comfort 
and welfare are compromised due to thermal stress; this can cause both moral and practical concerns for the 
farmers and for the community by large. 

Ambient temperature is one of the primary factors that affect the heat exchange between the animal’s body 
and external environment. A number of important thermal zones and thresholds were defined in relation to 
thermal comfort of livestock generally (Banhazi et al., 2009; Banhazi and Rutley, 2013; Brown-Brandl et al., 
2005). These include (1) the thermo-neutral zone (TNZ) defined as the range of optimal thermal condition, 
(2) upper critical temperature (UCT) defined as the threshold entering heat stress, and (3) lower critical 
temperature (LCT) defined as the threshold entering cold stress (Hahn, 1999). The range and thresholds can 
be varied for animals with different body conditions (Hahn, 1999). Several studies also established a variety 
of thermal comfort indices for evaluating the environmental condition according to thermodynamic principles. 
Sensible and latent heat transfer via conduction, convection and radiation were considered in those studies. 
The currently established indices mainly include temperature and humidity index (THI) (Mader et al., 2006, 
heat load index (HLI) (Gaughan et al., 2008), and comprehensive climate index (CCI) (Mader et al., 2010).

The primary biological features of animal living under heat stress conditions are (1) increased metabolic 
rate, (2) enhanced evaporative heat loss and (3) minimal thermal insulation (Silanikove, 2000). In addition, 
heat stress can also affect (1) the behavior, (2) physiology and (3) production efficiency of livestock. For 
example, under heat stress, animals can display a variety of behaviors to maintain their body temperature. 
The most immediate reaction of animals to hear stress is typically increased respiration rate. A study found 
the respiration rate of dairy cattle could increase 0.01 beats per minute with one unit of THI increase and 0.54 
beats per minute with one unit of HLI increase (Silva et al., 2007). Increased respiration rates allow animal to 
have more conductive and convective heat exchange between the inhaled air and their lung tissues. However, 
the cooling efficiency is always limited by the temperature gradient and the relative humidity of the ambient 
environment.

In response to hear stress, animals typically also readjust their resting (lying vs. standing) behaviors to allow 
more effective conductive and convective heat transfer. Nearly 0.2 hours lying time reduction corresponding 
to one unit of THI or HLI increase was reported by Legrand et al. (2011). The feed intake of animals will also 



Anais da 54a. Reunião Anual da Sociedade Brasileira de Zootecnia   | Foz do Iguaçu 2017 | ISSN 1983-4357 119

reduce due to the heat stress. Between 0.15 to 0.25 kg decreased dry matter intake was reported for dairy cattle 
in relation to one unit of THI increase (Zimbelman, 2007; Bouraoui et al., 2002; Henry et al., 2014). Due to the 
reduced feed intake, animals might experince negative energy balance (NEBAL) (Allen et al., 2013) when the 
reduced energy intake (due to reduced feed intake) cannot deliver enough energy to fulfil their physiological 
and production requirements. 

A more serious physiological reaction of livestock to heat stress is the increase of internal temperatures, 
usually measured via the increase in rectal and vaginal temperature. Such temperature increase indicates 
that heat stress has already influenced the functions of internal organs that could have serious consequences. 
Although the increase in internal (i.e. rectal and vaginal) temperature is not as obvious as the increase in 
respiration rate; a small amount of internal body temperature change can significantly affect the production 
efficiency (Zimbelman et al., 2009; Johnson et al., 1963).  Studies using published thermal indices found that 
approximately 0.3 Celsius degree increases in internal temperatures corresponds with on unit of HLI increase. 
However, the relationship between internal body temperatures and THI is insignificant (Silva et al., 2007). 
Other physiological reactions including hormonal reactions, nerve-net reactions, water balance metabolism 
and nutrient elements balance metabolism were also studied and reported (West, 2003; Roland et al., 2016). 
However, most of the studies were conducted under laboratory settings and unfortunately limited amount of 
studies were undertaken on commercial grazing farms. 

The animal behaviors and physiological reaction will all eventually affect the production performances of 
livestock including weight gain, milk yield, and conception rate. For beef cattle, Wieman et al. (1992) reported 
the indirect effect of fighting flies and heat stress accounted for 71.5% of weight gain loss during the summer 
season. Kendall et al. (2006) found the milk yield per day decreased 0.1kg with one unit of THI increase and 
0.2kg with one unit of HLI increase. Nearly 0.3 to 0.9% reductions in conception rate were reported from the 
published studies (Bouraoui et al., 2002; Schuller et al., 2014).

The separation of different heat stress effects is only an artificial simplification for study purposes. Under 
farm conditions, these effects are always happening simultaneously impacting on the health, welfare, and 
production efficiency of livestock. The time duration of heat stress can also result in significantly varied 
consequences, as was demonstrated in previous studies (Berry et al., 1964; West et al., 2003). Animals might 
be able to acclimatise to chronic heat stress with reduced production performance for example. However 
either the sudden or severe/prolonged heat stress condition can threaten their health and wellbeing. Financial 
losses from $20 million to $1 billion due to increased morality of animal under heat stress were reported by 
Zimbelman (2007). 

Based on the understanding of animal responses, several adaption strategies were developed to mitigate heat 
stress. The primary strategies in grazing system are (1) environmental modification, (2) modification of feeding 
regimes, (3) management modification, and (4) genetic selection. The solar radiation and ambient temperature 
around the animal are the two key factors that need to be controlled for mitigation purposes. Natural or artificial 
shading structures are often used to reduce heat stress from solar radiations for grazing animals (Pollard et al., 
2004).  For example, the reported improvement on milk production of dairy cattle provided with shading was 
nearly 0.5 kg/d/cow (Kendall et al., 2006). The height, orientation, and area of shading structure were studied 
by Berman and Horovitz (2012). The research pointed out that the overly high shading structures could cause 
indirect radiation and thus reduce cooling efficiency Berman and Horovitz (2012). Feeding and management 
modification can provide more sustainable solutions for heat stress adaption. Modification of water balance, 
nutrients, electrolyte intake, vitamins and minerals might be used to fulfil specific needs of the animal based on 
their physiological conditions (Sparke et al., 2001; West, 2009In addition, some of farm management practices 
such as artificial insemination (Rensis and Scaramuzzi, 2003; Moberg, 1976) or animal transportation (Hahn, 
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1999) can be readjusted to reduce animal heat stress from these activities. The genetic selection is also a focus 
for many studies that aim increase the heat tolerance of some breeds. Evaluation of the USA Holstein breed 
(approx. 7 million cows) found that cattle that transmit a high heat stress tolerance will likely to produce 
daughters that have higher pregnancy rates, longer productive life and lower milk production performance 
(Bohmanova et al., 2005). The primary challenge with genetic selection is that higher heat tolerance breeds 
will always have lower milk production performances (West, 2003). 

5. Climate change adaptations in Australian temperate grazing systems
Adaptation to climate change requires changing current practices to generate better results under the prevailing 
climate (Ghahramani et al., submitted). It can include building the capacity to cope with climate impacts while 
seeking opportunities (Tompkins et al., 2010. Climate adaptation options in grassland and livestock require 
responding to the combined effects of changes in climate factors e.g. elevated atmospheric CO2, rainfall, 
temperature, vapour pressure deficit, and increase in climate variability.

While single incremental adaptations are likely to be helpful in high rainfall regions of southern Australia, 
systemic combination of multiple adaptations can result in greater increases in benefits in terms of production 
and profitability especially in drier regions (Ghahramani and Moore, 2015). Transformative adaptations e.g. 
landuse change are significant changes in current systems e.g. change in the nature, composition, and/or 
location of systems that are under threat or in response to opportunities (Smit and Wandel, 2006). Ghahramani 
et al., (2016) reported a long term economic value by an increase in size of the livestock enterprises within 
in mixed crop-livestock system of high rainfall regions in Western Australia. In low rainfall regions, this 
transformative adaptation, projected to support sustainability of the system by managing financial risks in 
years with extremely low rainfall (Ghahramani et al., 2016).

Climate change adaptations in grassland will generally aim to increase NPP (Moore and Ghahramani, 2013a). 
In southern Australia, a key risk that constrains livestock production is periods of low ground cover that can 
result in soil erosion, thus, adaptation should minimize periods of low ground cover to reduce the corresponding 
risk of soil erosion. Ghahramani and Moore (2013) reported that at 2030, two management changes (increasing 
soil fertilizer rates and introducing “confinement” feeding of supplements during summer drought) and one 
genetic adaptation could ameliorate impact of climate change and fully recover profitability of the grazing 
systems to their historical baseline. It is highly likely that livestock systems will require to be strengthened 
by implication of multi-level strategies to minimize negative impacts (Porter, 2014; Ghahramani and Moore, 
2015). In southern Australian grasslands it will be necessary to adapt stocking rates – usually decrease – to 
avoid risks of soil erosion under a changing climate. 

Moore and Ghahramani (2014) explored potential livestock adaptations through genetic improvement, based 
on historical trends, including increased body size, fleece growth or and conception rate, and avoidance of 
heat stress. Increases in body size of livestock has a long-term increasing trend, which can be assumed will 
continue (Bell and Moore, 2012; Moore and Ghahramani, 2014). Modelling results of Moore and Ghahramani 
(2014) showed that the most effective genetic improvement varied among livestock enterprises. In sheep 
enterprises, breeding for a greater rate of fleece growth was the most effective adaptation, while in cattle 
enterprises breeding for larger body size was the most effective. Increase in conception rates were effective 
in beef cow and crossbred ewe enterprises. Moore and Ghahramani, (2014) reported that in the southern 
Australian environments, where summers are dry, breeding for tolerance to heat stress is unlikely to improve 
the productivity of the livestock systems. Genetic improvement of livestock would be able to recover part 
of the negative impact of climate change on profitability but will less effective at low rainfall regions where 
requirement for adaptation is likely to be greater (Moore and Ghahramani, 2014).
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Many grazing systems around the globe are integrated with cropping and one climate adaptation in either of 
them can change their relationships. In Africa, changes in climate with increased rainfall can be in favour of 
crops in these systems (Kabubo-Mariara, 2009). In Australian dryland mixed crop-livestock farm systems, 
livestock are generally predicted to be less sensitive to changes in climate and be a risk-avoiding strategy 
(Ghahramani and Moore, 2016), thus shifts towards increased livestock may be a helpful strategy in adapting 
to climate change and managing the associated financial risks. 

6. Climate change impact and adaptations in northern Australian cattle industry 
The impact of climate change in northern Australian native grasslands reported wide uncertainties in 
projections of the growth of grassland, beef live weight gain and livestock carrying capacities (Hall et al., 
1998). This uncertainty was associated with choice of projected climate scenarios used in the biophysical 
modelling. The climate change impacts also varied considerably across the northern rangelands depending 
on whether moisture, temperature, or nutrients were the limiting factors. Studies in regional Queensland 
show less variability in grassland growth and production projections than the state-wide studies (Cobon and 
Toombs 2007, 2008, Cobon et al., 2005), however, regional projections of climate change includes additional 
uncertainty associated with spatial downscaling from larger scale global circulation models (Charles et al., 
1999).

The best estimated projections for northern Australia in 2030 indicate a rise in average temperature of 0.7-
1.2° C, little change in annual rainfall in the far north and decreases of 2-5% elsewhere, and 2% increase in 
potential evapotranspiration (CSIRO - BoM 2007). There is uncertainty associated with these projections 
due to differences between models and due to uncertainty in the likely emissions in future years. Gaps in 
our understanding of some biological process (e.g. CO2 and vegetation growth) and problems associated 
with representing complex systems in modelling limit our capacity to understand the ‘real impacts and most 
effective adaptive responses’ of climate change (McKeon et al., 2009). The availability and implementation 
of adaptation options will influence the ability of the grazing industry to ameliorate the impacts of, climate 
change (Stokes et al., 2008). Early work describing likely changes in grazing management indicated a wide 
variety of responses that can assist with adapting to climate change (e.g. McKeon et al., 1993). 
There have been more studies completed since then and many of these, as well as the impacts, risk and 
vulnerability, are referenced in the adaptation matrix reported in Cobon et al. (2009). This work used a bottom-
up risk management approach with local, regional, and national experts that included graziers, scientists, 
natural resource managers and, local and state government. 

‘More droughts’ and ‘lower summer rainfall’ are the climate change variables that are likely to cause the 
biggest concerns for the grazing industry and were the major cause of down-side risk (reference). These climate 
change variables can be associated with high vulnerability in pasture growth, surface cover, production per 
head, gross margin, and biodiversity, despite the fact that there is only moderate confidence in the projections 
for these climate variables. 

Grassland growth was assessed as an overall medium negative impact which is likely to reduce forage 
availability and digestibility and potential feed intake of animals in dry seasons (Cobon et al., 2009). The 
drying associated with higher evaporation, the effect of temperatures and lower rainfall is expected to be 
ameliorated by increases in CO2, minimum temperature, less frost and more wildfires (i.e. by reducing tree 
competition) (Cobon et al., 2009). ‘More days over 35°C’and ‘higher potential evaporation’ are predicted to 
be associated with either high or moderate vulnerability for grassland nutrition, surface water availability, or 
environmental stress for animals (Cobon et al., 2009). This vulnerability is due to a combination of medium 
to high impact, and low to moderate adaptive capacity.
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A lack of surface cover caused by increased evaporation, temperatures, storm intensity, wildfires and peak 
wind speeds, and lower rainfall can be associated with major erosion events, loss of topsoil and slow 
grassland recovery. Low gross margins can be associated with high stocking rates, low surface cover, resource 
degradation, high farm debt resulting in unviable enterprises needing significant financial assistance and 
industry restructuring. Biodiversity in the rangelands has reached its current expression in response to low and 
variable rainfall but is likely to be sensitive to more extreme droughts, decreased rainfall (summer and winter) 
and more wildfires.

On the other hand, climate change projected to have a positive impact on grassland nutrition, animal disease 
and selling prices (above Consumer Price Index) (Cobon et al., 2009). Allowing for regional differences, 
grassland nutrition may benefit from climate change (Cobon et al., 2009), although this is likely to be offset 
by reductions in growth, availability and feed intake. Selling prices may rise although this key element is 
very difficult to assess because of international influences and is likely to be offset by reductions in animal 
productivity.

In northern Australian rangelands, the high potential impact and low adaptive capacity to longer, more frequent 
and more pronounced droughts is likely to make the grazing industry highly vulnerable to climate change. 
Although some native pasture ecosystems are considered to be resilient to grazing (Orr and Holmes 1984), 
‘super droughts’ may cause ecosystem decline to the extent that survival of long-lived perennial pasture and 
tree species is threatened. Therefore it is likely that existing incremental adaptive responses (e.g. climate 
forecasting, adjusting stock numbers to feed reserves and early destocking combined with policy reform 
measures) will no longer be sufficient for the industry to remain sustainable in the long-term. However, in 
the short-medium term, linking management decisions to climate forecasts in some regions may guide land 
managers in the correct direction (McKeon et al., 1993). Grassland nutrition is likely to increase because of 
less plant growth, resulting from increased potential evaporation, higher minimum temperature, less frost, 
increases in storm intensity and frequency and decreases in rainfall, more wildfires and higher peak wind 
speeds. 

The direct impact of higher minimum temperature on the occurrence of animal disease, more droughts on 
gross margin and biodiversity, and lower winter rainfall on biodiversity are all classed as extreme risk. Higher 
minimum temperatures may facilitate the introduction and distribution of exotic animal disease from northern 
shorelines, and the southward spread of existing domestic diseases and their vectors. The impact of exotic 
disease is limited by quarantine and physical barriers but the potential exists for exotic disease to have a 
major impact in extensive areas where it is difficult to regulate animal movement. The increases in winter 
temperature in particular, together with less frost and higher peak wind speeds have the potential to facilitate 
the southward movement and winter survival of insect vectors and wind-borne diseases (Sutherst 2001). The 
continued exclusion of some exotic diseases under climate change conditions will depend on strict border 
surveillance, recognition of entry point hotspots, community identification of disease symptoms and rapid and 
efficient implementation of well thought-out and tested biosecurity plans.

More severe and prolonged droughts are likely to cause severe reductions in farm income requiring government 
assistance and industry restructuring. More droughts with lower winter rainfall are likely to result in severe 
stress, leading to changes in plant and animal species composition.

The amount of surface cover on the soil is a useful indicator of rangeland condition (Tothill and Gillies 1992) 
and together with pasture tussock health drives recovery in good seasons. More droughts, lower summer 
rainfall, higher evaporation and temperature, more wildfires and higher peak wind speeds are likely to drive 
greater exposure of the soil surface.
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Depending on the success of incremental adaptation the industry may need to be proactive and strategic and 
make major changes in enterprises, land use and human and social capital i.e. transformational responses, 
e.g. diversification, land use change to create new options to remain viable in the medium to long-term. The 
industry has already been exposed to transformational change and therefore has the expertise and experience 
to shift to alternative grazing enterprises. These shifts were made easier because of the existence of an alternate 
enterprise with established markets, there was experience in the alternative enterprise, the infrastructure was 
available and there was a strong belief that the change was necessary (McKeon et al., 1993). The challenge 
will be to identify those regions most in need of transformational change and the role for policy (structural 
adjustment), new technologies, and adaptive capacity.

7. Impact, adaptation, and mitigation of climate change in Brazilian livestock industries 
According to the PNA (Brazil, 2016), agriculture is an economic activity heavily influenced by environmental 
conditions and dependent on weather conditions. The climate and its variability are the main risk factors for 
the Brazilian agriculture (Moorhead, 2009). It is estimated that about 80% of the variability of agricultural 
productivity results from seasonal and inter-annual climatic variability, while the other 20% are associated 
with economic, political, infrastructure and social issues (Brazil, 2015, Nakai et al., 2015). Agricultural 
activities respond directly and indirectly to weather conditions: temperature, solar radiation, rainfall, air 
humidity, wind speed and also the availability of water in the soil. In addition to its effects on other elements 
of agroecosystems, such as insects and other pollinating or predatory animals, microorganisms, aquifers, and 
others (Ghini, et al., 2011; Hoffmann, 2011).

Changes in climate patterns have a direct impact on the productive capacity of agricultural crops and livestock 
farms, as well as the impact on the vectors of some diseases, predatory insects and also pollinators, as well as 
the spread of some weeds to the production processes (Ghini, et al., , 2011; Hoffmann, 2011). The identification 
of the variability within the climatic pattern is fundamental for the planning of the food production process. 
However, climate projections for Brazil, developed from the possible scenarios considered in the international 
assessments (IPCC, 2014c) raise concerns about the probable average temperature increase and precipitation 
decrease (Marques et al., 2013). According to the NAP report (Brazil 2016), the average temperature across 
Brazil is projected to increase between 2 and 8 ° C by 2100, with more severe increases in the central part of 
Brazil. 

Pluviosity reduction is projected to be more severe on summer which in particular, expected to have stronger 
impact on the Midwest and Southeast Regions. Some studies indicate that the frequency of days with extreme 
temperatures, whether high or low, and the decrease of the temperature gradient between day and night, will have 
a strong impact on plant metabolism and animal welfare, with great impacts on productive capacity (Hoffmann, 
2011; Brazil, 2015). In addition, projections point to changes in the seasonal distribution of precipitation, with 
higher concentration of high-intensity rainfall in a short time, rather than a sparse distribution of rain during 
the productive period (Hoffmann, 2011). This phenomenon could negatively impact the agricultural systems, 
because in Brazil only 5% of the agricultural lands are irrigated (Brazil, 2015, Nakai et al., 2015), that is, 95% 
of the cultivated area and almost all pasture areas are subject to natural variations in rainfall, both in quantity 
and in seasonal distribution.

Climate change in Brazil represents an increase in the agroclimatic risk resulting from the reduction of 
availability and increase of water consumption by crops and forage plants, mainly due to the increase in daily 
temperatures. Some studies point to increasing areas of climatic risk for all crops (Brazil, 2015). It is estimated 
that the potential reduction can vary between 3 and 40%, depending on the crop and the climate scenario 
considered. The increase in the average water deficit of crops and pastures leads, among other things, to a 
reduction in productivity levels which can affect the economics of the agricultural production capacity with a 
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high concern. The estimated losses for the agricultural sector in Brazil, due to the increase in temperature, can 
cause damage to grain crops in the amount of R$7.4 billion in 2020, a fall that could jump to R$ 14 billion in 
2070, this can change the geography of agricultural production in Brazil (Deconto, 2008, Assad et al., 2013).

Although agriculture has an inherent ability to adapt to the changes in the system, the need for and availability 
of technological information will require improvements in access to information and adoption of available 
technologies, processes and systems, so that the expected results are achieved and maintained (Moorhead, 
2009). Brazilian livestock which is a significant contributor to the nation’s economy is likely to be substantially 
affected by climate change, thus requiring strategies to adapt production systems to new climate scenarios. The 
Brazilian cattle industry is estimated to be approximately 212 million heads, which occupies 172.3 million 
hectares of native and cultivated grasslands. 

Brazilian livestock production systems are predominantly extensive farms (limited inputs) which over 80% 
of them are cultivated with improved warm-season grass species. Variations in forage quantity and quality 
throughout the year may result in nutritional limitations and consequently decrease animal productivity 
performance. During the dry season the nutritional quality of grasses decreases, mainly due to the reduction 
in crude protein concentration, which may reach values   below the critical level of 6 to 7% (Reis et al., 2005), 
and thus result in impairment animal performance. During the rainy season, herbage mass usually has better 
quality; however, may still be limiting due to increased animal requirements to achieve higher performance 
levels. The effects of climatic changes on temperature and precipitation may potentiate the seasonality 
of grassland production, as well as the respective nutritional qualities in the different seasons of the year, 
requiring different adaptation strategies in the livestock systems. According to Detmann et al., (2010), there 
is a nutritional imbalance in tropical grasslands during the rainy season characterized by the relative excess 
energy relative to the available crude protein. According to Valente (2015) and Casagrande et al. (2011), there 
is a latent gain of approximately 300 g animal-1. day-1 that can be added by the correct pasture management 
as well as through dietary supplementation.

In Brazil, there has been a major recent effort by different education and research institutions to determine GHG 
emissions from different production systems in all biomes in the country. The results of this extensive research 
network identified systems with potential for GHG mitigation and adaptation to climate change (Almeida et 
al., 2016). According to Cardoso et al. (2016) the intensification of beef production systems in Brazil can lead 
to a reduction in GHG emissions per unit of product or reduce the emission intensity of meat. Contrary to the 
common sense, Oliveira Silva et al. (2016) predicted that the greater global demand for meat is likely to reduce 
greenhouse gas emissions in Brazil. They projected that a higher demand may raise international meat prices 
and encourage Brazilian producers to adopt new technologies and innovative production practices to increase 
efficiency and reduce GHG emissions.

Brazil officially published its National Adaptation Plan for Climate Change (NAP) in 2016 (Brazil, 2016) 
with the general objective of promoting the management and reduction of climate risk,  to take advantage 
of emerging opportunities, avoid losses and damages, and build instruments for adaptation in natural, 
human, productive and infrastructure systems. For agricultural sector, the NAP aims to analyse the sector’s 
vulnerabilities, support the implementation of actions for resilience, developing and transferring technologies, 
and revision of the Low Carbon Agriculture Plan (ABC Plan) in particular its adaptation program and actions 
to be implemented by 2020. By 2020, the Ministry of Livestock and Supply (MAPA) should establish the 
Centre for Agricultural Climate Intelligence, focused on the application of climate risk in the planning and 
development of the Brazilian Agricultural Policies, as well as to develop and implement the System of 
Monitoring and Simulation of Risk and Agricultural Vulnerability.
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Conclusion
Climate change is highly likely to have negative impact on grazing systems in Australia and Brazil through 
decline in grassland production, forage quality and direct heat stress on animals. These impacts are predicted to 
vary among regions and livestock enterprises with the greatest effect predicted for low rainfall regions. A range 
of grassland management and animal genetic improvement adaptation options projected to offset or decrease 
the negative impacts of climate change. In drier zones or regions with greater changes in climate, there will be 
need for systemic or transformative adaptations which are significant change in the nature and composition of 
current systems. Considering the economic, social, and environmental importance of the grazing systems in 
both Australia and Brazil, there is an obvious need for more research and attention of the policy makers into 
the impact of climate change on livestock industries and effective actions to offset negative impacts.
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A produção de suínos é uma atividade de grande importância para Brasil e para o mundo. O número de suínos 
no mundo, em 2014 alcançou 986,15 bilhões, no ano de 2015 a produção de carne suína representou 38% do 
total das carnes produzidas, sendo a proteína de origem animal mais ofertada do planeta. O plantel brasileiro, 
é de 1.720.255 matrizes suínas, que produziram aproximadamente 40 milhões de suínos para o abate em 2015. 
O Produto Interno Bruto (PIB) da suinocultura nacional é de R$ 62.766 bilhões (US$18,74 bilhões). O Brasil 
ocupa a quarta colocação no ranking global da produção e exportação de carne suína (ABCS, 2016).

Neste cenário globalizado, as empresas que produzem suínos ou industrializam a carne suína e que desejam 
manter-se no mercado a longo prazo, necessitam muito mais que produzir alimentos com qualidade intrínseca 
e custos competitivos. As mesmas, precisam estar com as suas condutas alinhadas com os princípios básicos 
de bem-estar animal, agregando elementos de sustentabilidade em seus negócios.

Portanto, os agentes atuantes nesta cadeia da produção de proteína animal precisam entender a estrita relação 
entre os conceitos de sustentabilidade e o bem-estar animal.  

O bem-estar animal pode ser definido com base em quatro princípios: boa alimentação, bom alojamento, 
boa saúde e um comportamento adequado (BOTREAU et al., 2007). De forma aplicada, estes princípios 
correspondem às seguintes questões: a) os animais são bem alimentados e abastecidos com água? b) os animais 
são devidamente alojados? c) os animais são saudáveis? d) o comportamento dos animais reflete adequados 
estados emocionais? (BLOKHUIS, 2008).

A sustentabilidade, em seu conceito clássico é baseada em três pilares: meio ambiente, econômico e social. 
Sendo que a integração destes três princípios configura uma empresa sustentável. O papel do setor agropecuário 
junto a sociedade, é o de produzir alimentos seguros para alimentar uma humanidade em constante crescimento 
populacional, respeitando o planeta onde vivemos. Os desafios para os profissionais que atuam neste segmento 
são o de produzir com eficiência atendendo a estes princípios de sustentabilidade, promovendo um mundo 
melhor para as futuras gerações (DIAS, 2016).

No cenário internacional, quando o tema é sustentabilidade, é fundamental incluir a abordagem da Organização 
das Nações Unidas (ONU), a qual o Brasil é um dos países signatários. A ONU elaborou a Agenda 2030 para 
o desenvolvimento sustentável (Quadro 1), esta agenda é um plano de ação envolvendo todas as áreas de 
interesse humano e visa direcionar as ações para manter a sustentabilidade em áreas de importância crucial 
para a humanidade. A Agenda 2030 é composta por 17 Objetivos de Desenvolvimento Sustentável e 169 
metas associadas que entraram em vigor no dia 1º de janeiro de 2016 e passaram a orientar as decisões ao 

Como o bem-estar animal impacta na sustentabilidade da produção de 
suínos?
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longo dos próximos quinze anos. Os objetivos de desenvolvimento sustentável são integrados e indivisíveis, e 
equilibram as três dimensões do desenvolvimento sustentável: a econômica, a social e a ambiental.

Quadro 1- Objetivos da Agenda 2030 de desenvolvimento sustentável propostos pela Organização 
das Nações Unidas (ONU)

Nº Objetivos de desenvolvimento sustentável
1 Acabar com a pobreza em todas as suas formas, em todos os lugares;

2
Acabar com a fome, alcançar a segurança alimentar e melhoria da nutrição e promover a agricultura 
sustentável;

3 Assegurar uma vida saudável e promover o bem-estar para todos, em todas as idades;

4
Assegurar a educação inclusiva e equitativa e de qualidade, e promover oportunidades de 
aprendizagem ao longo da vida para todos;

5 Alcançar a igualdade de gênero e empoderar todas as mulheres e meninas;
6 Assegurar a disponibilidade e gestão sustentável da água e saneamento para todos:
7 Assegurar o acesso confiável, sustentável, moderno e a preço acessível à energia para todos;

8
Promover o crescimento econômico sustentado, inclusivo e sustentável, emprego pleno e produtivo 
e trabalho decente para todos;

9
Construir infraestruturas resilientes, promover a industrialização inclusiva e sustentável e fomentar 
a inovação;

10 Reduzir a desigualdade dentro dos países e entre eles;
11 Tornar as cidades e os assentamentos humanos inclusivos, seguros, resilientes e sustentáveis;
12 Assegurar padrões de produção e de consumo sustentáveis;
13 Tomar medidas urgentes para combater a mudança climática e seus impactos (*);

14
Conservação e uso sustentável dos oceanos, dos mares e dos recursos marinhos para o desenvolvimento 
sustentável;

15
Proteger, recuperar e promover o uso sustentável dos ecossistemas terrestres, gerir de forma 
sustentável as florestas, combater a desertificação, deter e reverter a degradação da terra e deter a 
perda de biodiversidade;

16
Promover sociedades pacíficas e inclusivas para o desenvolvimento sustentável, proporcionar o 
acesso à justiça para todos e construir instituições eficazes, responsáveis e inclusivas em todos os 
níveis;

17
Fortalecer os meios de implementação e revitalizar a parceria global para o desenvolvimento 
sustentável.
(*). Reconhecendo que a Convenção Quadro das Nações Unidas sobre Mudança do Clima [UNFCCC] é o fórum 
internacional intergovernamental primário para negociar a resposta global à mudança do clima.
Fonte: Modificado da ONU (2015). 

Os Objetivos de desenvolvimento Sustentável propostos pela ONU, sugerem uma interação entre as ações 
promovidas pelas empresas para garantirem sua sobrevivência econômica, promovendo o bem-estar dos seres 
humanos, ao mesmo tempo que preservam o meio ambiente. Consequentemente, os animais estão incluídos 
neste contexto, e passaram, por mais esta medida de âmbito global, a fazer parte da agenda de discussão que 
promove o equilíbrio e a harmonia no planeta.   

A Organização Mundial de Saúde Animal (OIE), entidade que congrega 180 países, sendo o Brasil um dos 
signatários, tem no bem-estar animal uma de suas prioridades. A mesma, elaborou o Código Sanitário para 
os Animais Terrestres que contém recomendações e diretrizes práticas para melhorar a saúde e o bem-estar 
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animal e que devem ser seguidas pelos países membros. Neste documento, o capítulo 7, é dedicado ao bem-
estar nos âmbitos da produção, do transporte e do abate (OIE, 2017).

Uma nova abordagem, sinérgica ao conceito de saúde única que é um movimento globalmente conhecido é 
o bem-estar único. Esta nova visão reconhece as relações entre o bem-estar animal, o bem-estar humano e a 
integridade do meio ambiente. Com esta abordagem, é possível, entender a relação direta e indireta entre bem-
estar animal, humano e os sistemas produtivos sustentáveis. Um claro exemplo de como ocorre esta interação 
é o aumento na demanda por produtos “amigos do bem-estar animal”, fruto da mudança na consciência 
dos consumidores, e que representa uma oportunidade de agregação de valor nas estratégias comerciais das 
empresas (PINILLOS et al, 2016).

Consequentemente, o bem-estar animal deve estar inserido nos planos de ações das empresas que atuam no 
mercado da produção animal, pois representam um elemento de sustentabilidade. Caso não entendido desta 
forma, a falta de atuação ou negligência da empresa em prol desta causa pode significar uma ameaça de 
mercado, por outro lado, se as empresas atuam de forma adequada, esta conduta pode apoiar na manutenção 
dos negócios da empresa ao longo do tempo.
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Abstract
Over the coming decades, population growth, urbanisation and income growth, especially in developing 
countries, will result in a significant increase in demand for food. Increasing production should be obtain with 
an increased efficiency and respect for the environment. These formidable challenges and uncertainties point 
to the need to develop a new model for agriculture and food production. Grasslands cover a significant part 
of the earth and provide an important source of global food supply particularly for ruminants. In this context, 
animal production from pasture based systems will be well placed to provide foods for human consumption 
while also providing a wide variety of ecological services. In that regard, there has been considerable progress 
in the management of pastures which can deliver both high productivity and quality food production using 
sustainable practices. The challenge for primary producers is always to make more efficient use of pastures 
through improved management and decision making. In this regard the development of decision supports 
for efficient pasture management is a key objective for pasture based research and development agencies 
worldwide.

Introduction
Grasslands cover a large area of the world. A little bit more than 40% of the earth land surface (excluding 
Greenland and Antartica) is composed of grasslands with a large diversity of vegetation (White et al, 2000). A 
large part of the total grassland area is composed of native or natural grassland such as the savanna in Africa, 
the pampa in South America, shrub land and steppes in Oceania and Asia and tundra in Europe. These areas 
are frequently located in vulnerable zones such as arid, humid or mountain areas, are extensively used by 
itinerant or herded livestock and are not influenced by human activities. In temperate areas, grasslands are 
often permanent pastures, meadows, or sown pastures, are more productive and are used more intensively by 
herbivores. 

At a global or local level, and regardless of region and pasture utilization, grasslands play a major role in 
the ecosystem equilibrium (O’Mara, 2012 ; Huguenin-Elie et al, 2017). A lot of agro-ecosystemic services 
associated with grassland area have been identified including biodiversity preservation, carbon storage, erosion 
control, water and nutrient cycling regulation, and not forgetting food and forage production. Various papers 
(Soussana and Lemaire, 2014 ; Rodriguez-Ortega et al, 2014) highlight the fact that there is an optimum 
level of grassland utilization to maximize goods and services offered by this area. Herbivores, and principally 
ruminants with their ability to graze, have an important impact on maintaining grasslands and providing eco-
services.

Improved efficiency in temperate grass based dairy systems
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On the other hand, the projected rise in population globally coupled with increasing food demand associated 
with increasing economic prosperity in developing countries requires more food to be produced with more 
sustainable production systems to limit the negative impacts of production intensification on the environment. 
Ruminants are able to efficiently utilize grassland resources and transform grazed forages within low cost and 
sustainable systems into highly nutritious foods for humans. In this situation, in Europe as well as worldwide, 
better grassland utilization is a major challenge to increase animal production (milk, meat, etc.) and to limit 
the competition with arable land which is more efficiently used for grain production aimed directly for human 
food.

How to improve intake at grazing?
In temperate areas, notably in Europe, well managed grazed grass is a “low cost high quality naturally 
occurring TMR” (Table 1). Grass grazed is the unique forage which is correctly balanced to meet the 
nutritional requirements of both large and small ruminants, including high producing dairy cows. The chemical 
composition (CP and ADF content) and the nutritive value, whether for energy or digestible protein contents, 
are entirely consistent with the nutritional requirements for dairy cows (INRA, 2010). The UFL content is 
nearly 0.90 UFL / kg of DM (1 UFL = 1,700 kcal of NEL) and the PDI (digestible protein in the intestine) 
value expressed per UFL is nearly 100 g, corresponding to the recommendations (Vérité et Delaby, 2000). 
With grass only diets, dairy cows are able to produce approximately 25 kg of milk with high milk fat and 
protein composition. In contrast, other forages such as grass silage, maize silage or hay which are commonly 
used to feed cows during the indoor period require nutritional supplements. For example, Peyraud et al. (2014) 
have calculated that every 1 kg of maize silage DM consumed by a dairy cow requires an additional 185 g 
of soya bean supplement to correct the large protein deficit which is characteristic of this forage. The same 
nutritional deficit is also present for mineral requirements.

Increase grass allowance to increase intake?
As a consequence of the high nutritive value potential of grass, the main challenge at grazing is to successfully 
improve and maximize intake per cow per day, both in the short term in the actual grazed paddock, but also 
in the long term over the grazing season. In comparison with maize silage well supplemented with protein 
concentrate, grass grazed is characterized by a reduced intake rate due to the form and nature of the forage 
offered. Consequently, the cow compensates by increasing grazing time beyond that observed in the barn (Table 
2). To maximize intake at grazing, one idea is to increase grass allowance. A lot of experiments, synthetized by 
Delagarde et al (2001) and more recently by Pérez Prieto and Delagarde (2013), have demonstrated the positive 
effect of increased grass allocation on grass intake. The response curve is curvilinear with an asymptote close 
to 20 kg DM intake observed at very high levels of grass allowance (Figure 1). On average, as allowance, 
evaluated to 4-5cm above ground level, increases between 16 and 24 kg DM/cow/day, grass intake increases 
by 0,20 to 0,25 kg per kg of extra grass allocated. To obtain 1 kg of additional DM intake, it is necessary to 
allocate an additional 4 kg of DM. Consequently, 75% of the additional grass offered is not consumed and 
induces refusals, resulting in unconsumed patches of grass and a higher post grazing height. In addition, and 
unlike indoor feeding systems, these refusals will have an important negative effect on future grass quality 
during subsequent grazing rotations. During regrowth, the tiller sheath and stem from refusals rise up and 
decay in the regrown sward and it will be difficult to efficiently remove the refused material in the future 
without deleteriously impacting milk production performance by constraining cows to graze more severely 
during the following rotation. For a similar level of daily intake per cow, increased pre grazing sward height 
results in increased stem and sheath height, increased refusal and increased post grazing residual sward height.

Practicing a high allowance grazing strategy to maximize daily intake per cow also has a big effect on grass 
utilization at the paddock level (Figure 1). Higher is the intake per cow per day, lower is the grass utilization 
and intake per hectare as refusals increase. At high allowance, the number of grazing days realized per hectare 
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is reduced as is the milk yield produced per hectare. These results are well illustrated by the literature review 
on stocking rate experiments synthetized in a meta-analysis by McCarthy et al (2011). In average, the increase 
of one cow per ha induces a reduction of 7% of daily milk yield per cow due to the reduction of daily 
intake but induces an increase of 21% in milk yield per hectare due to the increased number of grazing days 
per hectare and improved grass utilization. As stocking rate increases, post grazing residual sward height 
is reduced generally resulting in leafier, better quality regrowth and a positive cumulative effect along the 
grazing season (Tunon, 2013). Good grazing management is characterized by achieving a good compromise 
between maximizing intake per cow and per hectare. In this regard, the challenge for the grazing farmer is to 
be able to offer grass which is easy to graze to the cow.

Produce grass easy to graze and at the right moment
The characteristics of grass which is easy to graze are now well known. Leafy swards enriched by legumes, 
notably white clover, is probably the best sward to provide for maximizing nutrients intake by dairy cows. 
Consequently, the farmer will have to adjust grazing management to experiment with various combinations of 
species and cultivars, age of regrowth and pre grazing height or biomass to produce the ideal grass. Late heading 
grass cultivars offer a greater flexibility and facilitate the avoidance of heading by grazing the vegetative apex 
between the vegetation start and heading dates. In a 2-year grazing experiment published by Gowen et (2003) 
and comparing 2 intermediate and 2 late heading cultivars, grass DM intake and milk yield were significantly 
higher in spring (before and during the heading period) on the late heading grass cultivars regardless ploidy. 

The motivational reasons to include white clover in grazed pastures are multiple (Lüscher et al, 2014 ; Delaby 
et al, 2016). Research has clearly established that including white clover (WC) has many benefits with respect 
to cow performance due to its highly stable nutritive character compared to perennial rye-grass (PRG) only 
swards. One of the main benefits of white clover inclusion is to increase DM intake compared with a perennial 
rye-grass monoculture. This is a consequence of the superior nutritional composition of the fraction of plant 
harvested by the animal, composed mainly of leaves and petioles. This interest has been well demonstrated 
by Ribeiro-Filho et al (2003) and confirmed within a recent experiment implemented in Ireland (McCarthy et 
al, 2016). As presented in Table 3, introducing WC (at 40 to 45% of the total biomass) in a PRG monoculture 
significantly increases daily DM intake and consequently results in a higher milk yield per cow per day (Table 
3). A further interesting result is the interaction between WC introduction and the age of regrowth. As regrowth 
matures, the difference observed in DM intake and milk yield in favor of the PRG-WC mixture increases. This 
result indicates that WC matures slowly, maintains high nutritive value and this is advantageous in grazing 
management.

Due to the changes in morphological composition (grass height, % of lamina) and the consequences on chemical 
composition and nutritive value of grass and large legumes (alfalfa, red clover), the role of age of regrowth is 
well established. Many recommendations, based on age of regrowth in average regional weather conditions, 
have been developed and disseminated to farmers to improve grazing management. Well known in South 
America, André Voisin (1957) was one of the first to formalize the grazing rotational system management 
according to the age of regrowth. 

But, as grass growth is highly variable, reactive to practices, and difficult to predict in the short term particularly 
in spring, systematical rules based on regrowth age are too risky today. For this reason, according to the 
influence of pre-grazing height (reflecting biomass on the paddock before grazing) and of the ratio between pre 
and post-grazing height on grass intake (Delagarde et al, 2001 ; Pérez-Prieto and Delagarde, 2012), the actual 
recommendations in Europe are more organized around grass height, frequently measured with a platemeter. 
On average, as the main ambition is to achieve a balance between intake per cow and per hectare for dairy 
cows, recommended practice is to obtain a post grazing height equal to 45 to 50% of the pre-grazing height 
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(Delaby et al, 2011). As the other main challenge is to obtain a low post grazing height to ensure leafy material 
in the lower layers (Parga et al, 2000) and regrowth quality (Stakelum et Dillon, 2007 a and b), the current 
“ideal” pre grazing height recommendation is between 9 and 12 cm (i.e 1200 to 1600 kg DM/ha of biomass 
above 4cm). While a low post grazing height of 4 to 5 cm is desirable, the “ideal” will change and increase 
during the grazing season to achieve high animal intake and be tolerant to the elongating stem, changing 
structure and chemical composition in the sward.

How to be successful along the grazing season?
At the scale of the grazing season, the main objective of the “grazing” farmer is to balance animal demand 
and the grass availability as much as possible. The herd grass demand (GD) depends on the number of cows in 
lactation and the individual average intake capacity (IC) corrected for the quantity of supplements (S) included 
in the daily ration. The grass available depends on grass growth (GG) and the grazeable area (GA). Finally, 
the grazing equation to solve is 

GG (kg DM/ha/day) x GA (ha) = GD (kg/day)

or expressed per cow and per day

GG (kg DM/ha/day) x GA (ha/cow) = IC – S (kg DM/cow/day)

To solve this equation, it is possible to adjust every component but at different time scales and with more or less 
difficulty. Daily grass growth is seasonal, highly weather and soil fertility dependent and difficult to control. 
Equally, the calving pattern is determined 9 months before the actual grazing season and will depend of the 
ability of the cow to be pregnant at the right moment. Consequently, to regulate grass available in the short 
term, changing the grazing area and supplement allocation is most practical. To use grass more efficiently, 
the grazing manager must rapidly anticipate changes in grass availability and react quickly by adjusting these 
influential factors (area allocated and supplementation). 

Early turnout or how well start the grazing season?
Turnout in spring is the first step of the grazing season. And early turnout, in line with the commencement of 
grass growth is critical to the overall success of the grazing season. O’Donovan et al (2004) have highlighted 
the numerous benefits to practice early turnout (Table 4). Early grazed swards had improved grass quality 
with a higher proportion of leaf, and consequently a higher nutritive value in terms of both energy (UFL) 
and protein content. At medium stocking rate during the subsequent rotation, the pre grazing height was 
lower in early grazed paddocks resulting in a reduced grass allowance and grass DM intake (- 0.8 kg DM) 
for the early grazed treatment, but with no effect on daily milk yield and milk solids production. At high 
stocking rate, early grazing achieved a similar grass DM intake during the subsequent rotation, while the grass 
quality improvement resulted in increased daily milk yield (+1.1 kg). As the grass regrowth structure is more 
favorable after early grazing, the post grazing height is lower and the grass is better utilized during subsequent 
rotations. As observed by Kennedy et al. (2006), lax grazing on late spring grazed swards had a cumulative 
negative effect on grass dry matter intake after four rotations.

The right cow managed within a compact calving system
In the temperate area, as the grass growth is seasonal and increases rapidly in spring, early turnout needs to 
synchronize the animal demand and grass available. Consequently, grass-based systems of milk production 
require rapid calving in spring to match feed supply and herd demand (Figure 3 – Horan, 2017). Calving date 
and rate are important determinants of milk production and feed utilization in grass-based systems, through its 
impact on the alignment of feed demand with supply. Compact calving in spring is based on achieving high 
rates of pregnancy within a short period of time following the start of breeding. Altering the mean calving date 
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of the herd may have a role in reducing the reliance of grass-based farm systems on purchased feeds particularly 
at higher stocking rates. Both Dillon et al. (1995) and McCarthy et al. (2013) observed that delaying calving 
until March achieved a better alignment of dairy herd requirements and grass growth within Irish grass-based 
milk production studies, increased milk production from grazed grass, reduced the requirement for purchased 
supplements and achieved a greater efficiency of energy utilization particularly at higher stocking rates.

Other advantages of compact calving in spring include the alignment of the non-lactation period in winter 
with the low availability of pasture. In compact calving grazing systems, the low nutritive requirements non-
lactation period is aligned with the conserved forage feeding period. As conserved forages are always difficult 
to harvest with high quality and require expensive supplementation for lactation, this is avoided by having all 
animals with low feed requirements during this period. 

In light of this, and to address the risk of dried summers and the lack of grass in France, Pottier et al (2007) 
have proposed to split the dairy herd into two calving seasons with 50% calving in 2 months in Mar-Apr, and 
the other 50% 6 months later, in Sep-Oct. In this system approach, all cows are dried off on the same day, in 
Jan-Feb and Jul-Aug, for all the cows of the respective seasonal group. This has multiple advantages. As 50% 
of the cows are dried in summer and winter, feed demand during both winter and summer, when grass growth 
declines, reduced overall herd feed demand and gives the 50% of the herd in milk a better opportunity to graze 
on a large area due to the overall reduction in stocking rate. In terms of heifer rearing, it is possible to plan 
a first calving at 30 months with calves born in spring subsequently calving for the first time in autumn and 
conversely. This allow more rearing time and reduces the high feeding level requirements for a 2-years calving 
and reduces the requirement for concentrate supplementation to achieve target weights thereby reducing the 
total cost of the dairy feeding system. In term of milk delivery, the two-calving seasons are characterized by 
a more flat monthly profile of milk production which is advantageous to the dairy industry demand in some 
countries.

In systems based on compact calving, grass-grazed based feeding and low levels of supplementary feeding, 
dairy cows with high fertility in a short breeding period are required to utilize forages efficiently. Typically, 
continental Holstein dairy cows are not suitable due to their high milk yield potential which is detrimental to 
the maintenance of adequate body condition to facilitate conception at the right moment and to avoid ill health 
within a restricted feed environment (Baumont et al, 2014 ; Delaby and Fiorelli, 2014). A more equilibrated 
cow is beneficial. Dual purpose or cross breed cows seem more flexible and better adapted to grazing and have 
improved health, milk value, reproductive performance, feed efficiency and beef value (Delaby et al, 2014). 
If milk composition has a big effect on the received milk price, then milk volume per cow is not beneficial to 
guarantee high income. Consequently, researchers have defined the “ideal” cow (Berry, 2015) and redefined 
the selection scheme to increase the emphasis on fertility (35% of the global index) and to reduce the milk 
index (to 11%; Berry, pers. comm.). A similar approach has been developed in France to better equilibrate 
the global index (Figure 4) and to offer to the farmer a larger panel of AI’s bulls which are appropriate for the 
diversity of dairy systems practiced (Brochard, pers. comm.).

Tools to support grazing management and make timely decisions
To efficiently use grass and the capability of dairy cows to transform grass to milk, the farmer has to manage 
a dynamic system which is more variable than a confinement-based system. Grass based systems are unstable, 
and require anticipation and flexibility on the part of the manager to take the right decision at the right moment. 
This is not so easy and methods and tools are needed to simplify information and assist successful decision 
making in the longer term. Regardless of the grazing system, or the proportion of grazed grass in the dairy cow 
diet, the most important grazing management requirement is to measure grass supply weekly on the grazing 
platform, to calculate the grazing days ahead, to identify possible surpluses or deficits quickly and to plan the 
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grass utilization for the next period. Frequently updated knowledge of the situation is very important to take 
the right decision. In France, a grazing tool named Herb’Avenir, has been developed in 2005 (Defrance et al, 
2005) to help the farmer to anticipate the variation in grazing days ahead according to some hypothesis on 
grass growth in the immediate future. Similarly, the Grass Wedge concept1 described in the Grazing Notebook 
(Dillon and Kennedy, 2009 – Figure 5) allows the evaluation of the state of grazing in relation to animal 
demand. After learning to use the methods, it is relatively easy to interpret the graph obtained and to imagine 
the probable future situation. Recently in Ireland, Teagasc has developed on a web site, PastureBase Ireland 
(Hanrahan et al, 2017). This database allows the farmer to enter data weekly, to view the current grass supply 
according to the grass wedge concept and also quantifies the grass growth between the current and previous 
grass measurements, which will help to anticipate and grass budget over the week ahead. For the researchers, 
this is also an amazing opportunity to capture information on the grazing practices of Irish farmers (stocking 
rate, fertilization, pre and post grazing heights …), to aggregate grass growth and grazing information at local, 
regional and national levels.  The main difficulty to successfully use the grass wedge concept is that you must 
anticipate or to fix the rotation length and the immediate stocking rate, two components of the grazing system 
which depend on the future grass growth.

Taking account of this limit, a more recent decision support system named Pastur’Plan has been developed 
with an advisory company in France (Delaby et al, 2015) which is also based on the Grass Wedge concept 
but has been adapted to integrate the possibility of non-equal paddock areas and differences in the between-
paddock potential. Other advantages of Pastur’Plan are to facilitate scenario implementation and to evaluate 
the consequences of different options according to different forecasted grass growth curves. The major interest 
resides in the capability to describe and illustrate the anticipated evolution of grass supply and demand at the 
paddock level (Figure 6). At the end of the simulation, according to the farmers preferred grazing management 
decision, Pastur’Plan suggests the next few days grazing calendar.

All these tools are based on the same approach summarized in 3 steps: to measure the state of play, to simulate 
different options in term of grazing management and finally, to decide the future grazing plan. In all cases, 
the objective is to facilitate reflection and anticipation to simplify decision making for better grass utilization.

Conclusion
Improved efficiency in grass based dairy systems is a big challenge for the future. A lot of convergent events require 
grass based farmers to produce more and better with less. The world demand for food is high and will increase 
further with both population growth and increased economic prosperity in Asian and African. The European 
Community has decided to suppress the milk quota system in 2015 and to encourage farmers to produce more 
food in a liberal economical world with less and less trade frontier protections. Finally, the world has recently 
understood that Earth is unique and must be protected for future generations. Consumers, aided by media, are 
insistent that milk and beef production systems are sustainable without negative impacts on animals and the 
environment. In the face of this situation, grazed grass based dairy systems have an interesting opportunity to 
take. If cereals and legumes have to be kept for direct human consumption and to a lesser extent for monogastric 
feeds, grassland is devoted to efficient ruminant production. Without ruminants and ruminant breeders, grassland 
will disappear. At the same time, grassland provides many eco-systemic services and interesting possibilities for 
“green” products to opportunistically respond positively to consumers demand. As described in this text, in the 
last 20 years, a lot of progress has been made in terms of an improved understanding and management of grazing. 
Now is the time to transfer knowledge to help dairy farmers to be and to do better.

1  It is a snapshot in time of the amount of grass that is on a farm and its relationship to livestock demand in the form of a bar chart with each bar representing 
the pasture cover of an individual paddock in descending order. The demand line indicates the amount of feed required for a specific stocking rate, rotation length 
and livestock requirement (Hanrahan et al, 2017).

with each bar representing the pasture cover of an individual paddock in descending order. The demand line indicates the amount of feed required for a specific 
stocking rate, rotation length and livestock requirement (Hanrahan et al, 2017).
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Table 1: Chemical composition and nutritive value of grass offered along the grazing season

a/ INRA, Le Pin-au-Haras, Normandy (Delaby et al., unpublished).

Month March April May June July Aug Sept Oct Nov

ADF (g/kg DM) 225 250 264 264 264 253 237 218
CP (g/kg DM) 195 182 158 150 157 175 192 192
OMd (%) 79 78 75 73 72 73 75 71
UFL (/kg DM) 0.94 0.95 0.91 0.87 0.86 0.87 0.87 0.77
PDIE (g/kg DM) 100 99 92 89 90 93 96 89

b/ TEAGASC, Moorepark, Co Cork, (Horan et al., unpublished).

Month March April May June July Aug Sept Oct Nov

ADF (g/kg DM) 245 236 243 252 265 266 269 266 257
CP (g/kg DM) 218 226 208 194 197 194 191 232 234
OMd (%) 81 80 81 81 78 76 78 76 77
UFL (/kg DM) 1.00 0.98 1.01 0.99 0.96 0.93 0.96 0.93 0.93
PDIE (g/kg DM) 102 102 102 99 98 98 97 100 101

Table 2 : Comparison of dry matter intake and intake components between a indoor TMR and grass 
grazed (INRA, unpublished data)

Ration Maize silage (70%) 
Concentrate (30%)

Perennial ryegrass grazed

Total intake (kg DM) 22 - 24 16 – 18
Intake rate (g DM / min) 80 - 100 25 – 35
Intake time (min) 200 - 300 500 – 550
DM content (%) 40 - 50 15 – 20
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Table 3 : Effect of white clover inclusion in interaction with age of regrowth on dairy cow performance 
at grazing (after Ribeiro Filho,2003)

Comparing to pure PRG 
Regrowth age

PRG / WC 
19 days

PRG / WC 
35 days

Intake (kg DM/day) + 1.8 + 3.0
Milk yield (kg/day) + 1.4 + 2.2
Fat content (g/kg) - 1.5 - 1.3
Protein (g/kg) + 0.9 + 0.5

Table 4: Consequences of the first grazing date and the later stocking rate on grass use and dairy cow 
performance (O’Donovan et al, 2004).

First grazing date /

Later stocking rate

Early grazed 
High

Early grazed 
Medium

Not grazed High
Not grazed 

Medium

Grass allowance (> 5cm – kg DM/cow/day) 12.7 15.9 18.2 21.9
Pre grazing height (cm) 12.2 12.4 14.8 14.2
Leaf proportion (at ground level - % DM) 41 41 39 35
UFL value (1 UFL = 1700 kcal NEL/kg DM) 0.99 1.00 0.94 0.94
Crude protein (g/kg DM) 202 184 171 176
Post grazing height (cm) 4.4 5.0 6.4 6.8
Grass intake (kg DM/cow/day) 13.9 16.2 16.3 17.0
Milk yield (kg/cow/day) 20.3 23.9 22.8 23.9
Milk solids (g/cow/day) 1356 1550 1508 1554

First grazing occurred in March for the early treatment. The Not grazed treatment was grazed for the first time in April. The results presented are 

those observed during the two later rotations in April and May.
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Figure 1 : Effect of grass allowance on dry matter intake per cow and grass utilization per hectare 
(after Delagarde et al, 2011)
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Figure 2 : Relationship between pre-grazing height, post-grazing height and dairy cow intake at 
grazing (Delagarde et al, 2001).
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Figure 3 : The alignment of grass supply and herd demand is conditioning by the success management 
of the reproduction period (Horan, 2017)
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Figure 4 : Evolution of the weight of the different genetic components for the Holstein breed in the 
French global index (M. Brochard, pers. comm.)
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Figure 5 : Illustration of the grass wedge concept of grass availability

Figure 6 : Anticipated grass offered and grass demand evolution according a Pastur’Plan simulation

5

10

15

20

25

30

  Grass offered according to the grass growth
  Grass demand with the actual supplementation
  Grass demand without supplementation

Biomass (kg DM/animal/day)



Anais da 54a. Reunião Anual da Sociedade Brasileira de Zootecnia   | Foz do Iguaçu 2017 | ISSN 1983-4357 144

References
Baumont, R.; Lewis, E.; Delaby, L.; Prache, S.; Horan, B. 2014. Sustainable intensification of grass based ruminant production. In 

EGF at 50; the Future of European Grasslands. Grassland Science in Europe, Vol. 19. Proceedings of the 25th General 
Meeting of the European Grassland Federation, Aberystwyth, Wales, 521-534.

Berry, D. 2015. Breeding the dairy cow of the future: what do we need ?”, Animal Production Science, CSIRO Publishing, 55 : 
823-837.

Defrance, P. ; Delaby, L. ; Seuret, J.M. 2005. Herb’Avenir : un outil simple d’aide à la décision pour la gestion du pâturage. 
Rencontre Recherches. Ruminants, 12 : 80.

Delaby, L.; Leurent, S. ; Carbonnier, Y., Leloup, L. 2011. Au pâturage, des indicateurs pour faciliter les décisions de sortie de 
parcelles des vaches laitières. Rencontre Recherches. Ruminants, 18 : 43.

Delaby, L.; Duboc, G.; Cloet, E.; Martinot Y. 2015. Pastur’Plan, a dynamic tool to support grazing management decision making in 
a rotational grazing system. In Grassland and forages in high output dairy farming system, Grassland Science in Europe 
Vol. 20, Proceedings of the 18th Symposium of the European Grassland Federation, Wageningen, the Netherlands, 200-
202.

Delaby, L. ; Fiorelli, J.L. 2014. Elevages laitiers à bas intrants : entre traditions et innovations. Inra, Productions Animales, 27(2) : 
123-134

Delaby, L. ; Hennessy, D. ; Gallard, Y. ; Buckley, F. 2014. Animal choice for grass-based systems. In EGF at 50: the Future of 
European Grasslands. Grassland Science in Europe, Vol. 19. Proceedings of the 25th General Meeting of the European 
Grassland Federation, Aberystwyth, Wales, 795-797

Delaby, L. ; Comeron, E.A. ; McCarthy, B. ; Pavie, J.; Peyraud, J.L. 2016. Les légumineuses fourragères, indispensables à l’élevage 
de demain. Fourrages, 226,77-86.

Delagarde, R.; Prache, S.; D’Hour, P.; Petit, M. 2001. Ingestion de l’herbe par les ruminants au pâturage. Fourrages 166 : 189-212.
Delagarde, R.; Peyraud, J.L.; Parga, J.; Ribeiro, H. 2001. Caractéristiques de la prairie avant et après un pâturage : quels indicateurs 

de l’ingestion chez la vache laitière ? Rencontre Recherches. Ruminants, 8 : 209-212
Dillon, P.; Crosse, S.; Stakelum, G.; Flynn, F. 1995. The effect of calving date and stocking rate on the performance of spring-

calving dairy cows. Grass and Forage Science 50 : 286-299.
Dillon, P.; Kennedy, J. 2009. “Grazing Notebook” Teagasc and Irish Farmers Journal, Dublin, Ireland, 56 p.
Gowen, N.; O’Donovan, M.; Casey, I.; Rath, M.; Delaby, L.; Stakelum, G. 2003. The effect of grass cultivars differing in heading 

date and ploidy on the performance and dry matter intake of spring calving dairy cows at pasture. Animal Research 52 
: 321–336.

Hanrahan, L.; Geoghegan, A.; O’Donovan, M.; Griffith, V.; Ruelle, E.; Wallace M.; Shalloo, L.2017. PastureBase Ireland: A 
grassland decision support system and national database. Computers and Electronics in Agriculture, 136 : 193-201

Horan, B. 2017. Key drivers for grassrich intensive grazing systems”. Positive Farmers Conference, Day 1, Cork, 43-51.
Huguenin-Elie, O.; Delaby, L.; Klumpp, K.; Lemauviel-Lavenant, S.; Ryschawy, J.; Sabatier, R. 2018. The roles of grasslands for 

biogeochemical cycles and biodiversity conservation. In Improving grassland and pasture management in temperate 
agriculture. Ed Burleigh Dodds, Cambridge, UK, in press.

Kennedy, E.; O’Donovan, M.; Murphy, J. P.; O’Mara, F. P.;Delaby, L. 2006. The effect of initial spring grazing date and subsequent 
stocking rate on the grazing management, grass dry matter intake and milk production of dairy cows in summer. Grass 
and Forage Science, 61 : 375-384.

Lüscher, A.; Mueller-Harvey, I.; Soussana, J.F.; Rees, R.M.; Peyraud, J.L. 2014. Potential of legume-based grassland-livestock 
systems in Europe: a review. Grass and Forage Science 69 : 206-228.

McCarthy, B.; Dineen, M.; Guy, C.; Coughlan, F. 2016. Incorporating white clover into spring calving pasture-based production 
systems to increase performance – the Clonakilty experience. In Proceedings of the Positive Farmers Conference, Cork, 
Ireland, 51-64.

McCarthy, B.; Delaby, L.; Pierce, K.M.; Journot, F.; Horan, B. 2011. Meta-analysis of the impact of stocking rate on the productivity 
of pasture-based milk production systems. Animal 5(5) : 784-794

McCarthy, B.; Pierce, K.M.; Delaby, L.; Brennan, A.; Fleming, C.; Horan, B. 2013. The effect of stocking rate and calving date on 
grass production, utilization and nutritive value of the sward during the grazing season. Grass and Forage Science 68 : 
364-377.

O’Donovan, M.; Delaby, L.; Peyraud, J.L. 2004. Effect of time of initial grazing date and subsequent stocking rate on pasture 
production and dairy cow performance. Animal Research 53 : 489-502.

O’Mara, F.P. 2012. The role of grasslands in food security and climate change. Annals of Botany 110(6) : 1263-1270
Parga, J.; Peyraud, J.L.; Delagarde R. 2000. Effect of sward structure and herbage allowance on herbage intake and digestion by 

strip-grazing dairy cows. In Grazing Management, BGS Occasional Symposium N034, Ed A.J. Rook and P.D. Penning, 
Harrogate, UK, 61-66



Anais da 54a. Reunião Anual da Sociedade Brasileira de Zootecnia   | Foz do Iguaçu 2017 | ISSN 1983-4357 145

Pérez-Prieto, L.A.; Delagarde, R. 2012. Meta-analysis of the effect of pregrazing pasture mass on pasture intake, milk production, 
and grazing behavior of dairy cows strip-grazing temperate grasslands. J. of Dairy Sci. 95(9) : 5317-5330

Pérez-Prieto, L.A.; Delagarde, R. 2013. Meta-analysis of the effect of pasture allowance on pasture intake, milk production, and 
grazing behavior of dairy cows grazing temperate grasslands. J. of Dairy Sci. 96(10) : 6671-6689

Peyraud, J.L.; Delaby, L.; Delagarde, R.; Pavie, J. 2014. Les atouts sociétaux et agricoles de la prairie. Fourrages 218 : 115-124
Pottier, E.; Delaby, L.; Agabriel, J. 2007. Adaptations de la conduite des troupeaux bovins et ovins aux risques de sécheresse. 

Fourrages 191 : 267-284.
Ribeiro Filho, H.M.N.; Delagarde, R.; Peyraud, J.L. 2003. Inclusion of white clover in strip-grazed perennial ryegrass swards: 

herbage intake and milk yield of dairy cows at different ages of sward regrowth. Animal Science, 77 : 499-510
Rodriguez-Ortega, T.; Oteros-Rozas, E.; Ripoll-Bosch, R.; Tichit, M.; Martin-Lopez, B.; Bernues, A. 2014. Applying the ecosystem 

services framework to pasture-based livestock farming systems in Europe. Animal 8 : 1361-1372.
Soussana, J.F.; Lemaire, G. 2014. Coupling carbon and nitrogen cycles for environmentally sustainable intensification of grasslands 

and crop-livestock systems. Agriculture Ecosystems & Environment 190 : 9-17.
Stakelum, G.; Dillon, P. 2007a . Effect of grazing pressure on rotationally grazed pastures in spring/early summer on subsequent 

sward characteristics. Irish Journal of Agriculture and Food Research 46 : 15-28
Stakelum, G.; Dillon, P. 2007b . Effect of grazing pressure on rotationally grazed pastures in spring/early summer on the performance 

of dairy cows in the summer/autumn period. Irish Journal of Agriculture and Food Research 46 : 29-46
Tunon, G.; Kennedy, E.; Horan, B.; Hennessy, D.; Lopez-Villalobos, N.;Kemp, P.; Brennan, A.; O’Donovan, M. 2013. Effect 

of grazing severity on perennial ryegrass herbage production and sward structural characteristics throughout an entire 
grazing season. Grass and Forage Science 69 : 104-118

Vérité, R.; Delaby, L. 2000. Relation between nutrition, performances and nitrogen excretion in dairy cows. Animal Research 49 
: 217-230

Voisin, A. 1957. Productivité de l’herbe. Ed La France Agricole, Paris, 432 pages.
White, R.; Murray, S.; Rohweder, M. 2000. Grassland Ecosystems. World Resources Institute, Washington, USA, 81 pages.



Anais da 54a. Reunião Anual da Sociedade Brasileira de Zootecnia   | Foz do Iguaçu 2017 | ISSN 1983-4357 146

54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Invited

Abstract
Cattle production is the human activity with largest land use. Rises in demand for cattle products and steady 
or lower grasslands availability are projected, impelling high rates of productivity gain. However, greater 
pasture production seasonality in the main producing regions will challenge exclusive pasture-fed production 
in Brazil. Recovery of degraded pastureland, increasing feed supplementation and feedlots, and integration of 
livestock production with annual crops, forestry and ethanol agroindustry are promising strategies sustainable 
intensification under climate change. Digital transformation empowers society to influence public policies 
and products chains, rapidly changing production constraints and increasing demand for information from 
production systems. In this context, reducing vulnerability in the international market will demand national 
institutions and research teams to take part on international initiatives to produce new metrics, models, methods 
and analysis, which have the potential to affect the cattle industry. Lack of digital literacy of smallholder 
farmers in remote areas is also seen as an vulnerability, because of their reduced capacity to respond to this 
new connected environment. 

Introduction
Cattle production has historically been very successfully adapted to a large range of natural and socioeconomic 
conditions (Janzen et al., 2011; Byerly et al., 1978) and it is still a growing industry, playing a crucial social 
and economic role worldwide (Gerber et al., 2013). Brazil holds the largest commercial herd in the world 
(Ferraz and Felício, 2010), in 2.7 million agricultural holdings, under highly diverse natural, infrastructure 
and social conditions resulting in high variability of scales and technology adopted (Fasiaben et al., 2013).  

Heterogeneity of production systems reflects the unmatched capacity of ruminants to produce under different 
climate and to use different feed resources, particularly with different types of pastures adapted to various 
climate conditions, in a supply chain that elaborates different business strategies. It is a pioneer activity in most 
remote areas but also present in industrial areas taking advantage of refused grains and industrial coproducts. 
Ruminants can be fed by pastures in non-arable land and under climate and topographic conditions not 
appropriate for cropping.

Nowadays, however, persistent increase in the demand of animal products and changes in the natural, political 
and technological environments challenge farmers and the whole industry to successfully adapt to the foreseen 
future. Previous studies have pointed to competition for scarce natural resources, such as land, water and 
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pasture degradation, besides demands of society for eco-friendly production and animal welfare as important 
drivers for change worldwide (Thornton, 2010; Nonhebel and Kastner, 2011). 

It is noticeable that the new challenges posed to the industry are not directly associated to consumers, but 
with the whole society perception of positive or negative externalities and competition for resources. This 
reflects the enlarged flows of information between society, government and production chain partly because of 
advances in technologies of information and communication. Such connectivity allows demands of consumers 
and the society in general to be fast and more accurately reflected into public policies, monitoring, branding 
and certification, resulting in new challenges and opportunities for the industry.  

This paper reviews consolidated trends and foreseen emerging issues related to changes in natural, political 
and technological environments for livestock farming in Brazil, along with the challenges and opportunities 
associated. 

Political and Market Environments
Contemporary society has been called knowledge society. In this society, information becomes a reference for 
decisions in the most diverse contexts. The higher valuation of information emanates, in large part, from the 
increasing level of education of the population and from its own exposure to information. The information, 
incorporated to knowledge, increases the relevance of new information, in an iterative and interactive 
process (Kanchan, 2006). It is remarkable the attention of society through channels of technical-scientific 
dissemination in the new media and traditional media, previously restricted to researchers and specialists. 
Nowadays, concerns of consumers and non-consumers about the issues of nutrition concepts, health, food 
security, deforestation, water resources management, energy generation, climate change, advanced genetics, 
pollution, animal welfare, biodiversity preservation and characteristics of productive systems and technologies 
rapidly shape the market and government policies, particularly in face of the new technologies of information 
and communication.

In the information age, democratic governments are urged to discuss and substantiate their decisions based on 
scientific evidence and information (Davies and Nutley, 2001), driving a movement towards evidence-based 
policymaking (Head, 2010). 

National and international societies consolidated perceptions will also influence companies’ image on their 
actions towards sustainability and well-being or through NGOs. An example of such influence is the soybean 
and cattle moratoria which involved NGOs, major private traders and the government (Gollnow and Lakes, 
2014; Newton et al., 2014). 

In response to pressure of civic society and NGOs, large companies decided not to buy soybeans from deforested 
areas of the Brazilian Amazon. An agreement was reached in 2006 and included all major Soy traders1. In 
2008, the Brazilian government became also a signatory and gave support through Banco do Brasil e and the 
National Institute for Space Research (INPE2), and created a public governance structure which discouraged 
deforestation, keeping occurrence of soy plantations in illegal deforested areas being always under 1%3. 

The successful implementation of the soy moratorium led to the Beef Moratorium, celebrated by the 
government of the state of Mato Grosso and the four largest Brazilian meat packers4. The Beef Moratorium 
determines that meat packers will not buy from ranchers with recent or illegal deforestation, explore slavery or 

1 https://www.oecd.org/environment/country-reviews/EPR-Brasil-AR-Portugues.pdf
2 National Institute for Space Research <http://www.inpe.br/ingles/>
3 http://br.reuters.com/article/businessNews/idBRKCN12J25K
4 http://www.brasil.gov.br/meio-ambiente/2014/09/dia-da-amazonia-e-comemorado-nesta-sexta-feira-5

https://www.oecd.org/environment/country-reviews/EPR-Brasil-AR-Portugues.pdf
http://www.inpe.br/ingles/
http://br.reuters.com/article/businessNews/idBRKCN12J25K
http://www.brasil.gov.br/meio-ambiente/2014/09/dia-da-amazonia-e-comemorado-nesta-sexta-feira-5
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in farms located in protected areas5. Four years after the moratorium started, 120 Commitment to Adjustment 
of Conduct agreements6,7 were already celebrated by farmers and meat packers with the Public Prosecution 
Service (MPF) for environmental regularization in the legal Amazon.

In the international context, the Intergovernmental Panel on Climate Change (IPCC) is an example of how 
much scientific information can be influential. IPCC assess climate change and the risks it poses to give support 
to policy makers. Information provided by IPCC has been the basis for meetings for discussing solutions and 
negotiate actions of chiefs of state of almost every country in the world in the Climate Convention Conference 
of Parties8 and has even been influential to a Pope´s encyclic9.

Notably, therefore, the government becomes an important customer and supplier of digital information on 
agriculture and, also, a client of information systems which provide evidences to support their decisions. In 
Brazil, a series of computerized information systems related to monitoring natural resources, production and 
externalities are available (Table 1). Databases with country-specific livestock production, climate and natural 
resources data are globally available (e.g. FAOSTAT10, UNFCCC GHG Inventories11). 

Table 1. Examples of Brazilian information systems for monitoring natural resources, production and 
externalities. 

Information System Description
Cadastro Ambiental Rural 
(CAR)

Public national georeferenced database of agricultural and natural land occupation 
by farms. It is compulsory for all farms in Brazil http://www.car.gov.br/#/sobre

PRODES - INPE The Amazon Deforestation Monitoring Project, carried out by the Brazilian 
National Institute for Space Research (INPE) and since 1988 reports the annual 
rates of deforestation. It allows public access through the Internet. http://www.obt.
inpe.br/prodes/index.php

Sistema de Rastreamento de 
Bovinos SISBOV

Brazilian National database of individual cattle identification to support product 
traceability. http://sistemasweb.agricultura.gov.br/pages/SISBOV.html

Sistema Interativo de Suporte 
ao Licenciamento Ambiental 
(SISLA)

A web-based geographic information system, developed by Embrapa and Imasul, 
to support environmental licensing in the state of Mato Grosso do Sul. http://sisla.
imasul.ms.gov.br/sisla/pagina_inicial.php

Sistema Nacional de 
Informações sobre Recursos 
Hídricos (SNIRH)

A set of web application to allow access to hydrological data and its analysis through 
interactive maps and other services http://www.snirh.gov.br/

Sistema IBGE de Recuperação 
Automática (SIDRA)

Web-based application to access aggregated data from surveys and studies 
carried out by IBGE. Includes data of Agricultural Census, and annual estimates 
of agricultural area production and livestock numbers, slaughter, production, etc. 
https://sidra.ibge.gov.br/home/pms/brasil

Banco Multidimensional de 
Estatísticas BME

Data base for customized queries on farm-level data of the Agricultural Census and 
disaggregated data from other IBGE surveys. https://www.bme.ibge.gov.br/index.
jsp

5 http://www.mpf.mp.br/pgr/noticias-pgr/moratoria-da-carne-assinatura-do-tac-e-marcada-para-o-dia-11-de-maio
6 Free translation of “Termo de Compromisso de Ajustamento de Conduta” - TAC, in portuguese
7 http://amazoniareal.com.br/empresas-fazem-acordos-da-moratoria-da-carne/
8 Convention Conference of Parties (COPs) http://unfccc.int/bodies/body/6383.php
9 http://w2.vatican.va/content/dam/francesco/pdf/encyclicals/documents/papa-francesco_20150524_enciclica-laudato-si_en.pdf
10 FAOSTAT
11 UNFCCC GHG Inventories

http://www.obt.inpe.br/prodes/index.php
http://www.obt.inpe.br/prodes/index.php
http://sistemasweb.agricultura.gov.br/pages/SISBOV.html
http://sisla.imasul.ms.gov.br/sisla/pagina_inicial.php
http://sisla.imasul.ms.gov.br/sisla/pagina_inicial.php
http://www.snirh.gov.br/
https://sidra.ibge.gov.br/home/pms/brasil
https://www.bme.ibge.gov.br/index.jsp
https://www.bme.ibge.gov.br/index.jsp
http://www.mpf.mp.br/pgr/noticias-pgr/moratoria-da-carne-assinatura-do-tac-e-marcada-para-o-dia-11-de-maio
http://amazoniareal.com.br/empresas-fazem-acordos-da-moratoria-da-carne/
http://unfccc.int/bodies/body/6383.php
http://w2.vatican.va/content/dam/francesco/pdf/encyclicals/documents/papa-francesco_20150524_encicli
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Agritempo Agrometeorological monitoring system and web application to access data, maps 
and publications to support agricultural production https://www.agritempo.gov.br/
agritempo/index.jsp

Access to stringent international markets also requires the product and production systems to be amenable to 
scrutiny according to metrics and standards internationally recognized. Moreover, customized requirements 
related to production systems (e.g. breeds, types of supplementary feed, use of hormones, antibiotics and 
additives, etc.), slaughter method (e.g. halal method, stunning) and product (e.g. carcass weight, traceability) 
and externalities (e.g. GHG emission intensities, deforestation dissociation) will depend on customers’ 
preferences and values. 

Decision-making can be highly complex, requiring combination of data from different sources and formats 
and, sometimes, sophisticated data analysis, which depends on carefully designed models and algorithms. 
Nowadays, the buzzword for this emerging field of analysis in our Petabyte era is Data Science (Provost 
and Fawcett, 2016). Therefore, isolated databases are not enough. Strategic and structured efforts to develop 
models, algorithms and computational infrastructure so that climate, socioeconomic and technological 
aspects, among others, can be analyzed at several levels of aggregation or scales are required. In that context, 
several global models of grasslands and cattle production have been developed and applied in global analysis. 
Examples of models already applied for cattle analysis at regional or global scale are GLOBIOM (Havlík et 
al., 2011), GLEAM, Passim (Ma, 2015), SimBrasil/OTIMIZAGRO, BLUM and EAGGLE (De Oliveira Silva 
et al., 2016). 

The search for standardized methods and best practices for evaluation of sustainability of production systems 
is very active in the nowadays industry. One example is the Sustainable Agriculture Initiative (SAI), created 
in 2002, and today counting with over 70 of the major food companies and retailers worldwide (http://www.
saiplatform.org/). SAI has specific working groups on dairy and beef production and has recently created 
a Brazilian committee. The beef working group, for instance, has the aim of achieving consensus on the 
quantification of GHG emissions from beef farming systems. LEAP (Livestock Environmental Assessment 
and Performance, http://www.fao.org/partnerships/leap/en/) is a multi-stakeholder initiative led by FAO with 
has similar goals. It develops comprehensive guidance and methodology for understanding the environmental 
performance of livestock supply chains, in order to shape evidence-based policy measures and business 
strategies. 

Comparative analysis, also rely on metrics, and standardized methods which, generally, rely on strong scientific 
basis but and, also, on subjective decisions on methodological choices and available data (Plevin et al., 2013). 

From the political point of view, any major player in the international market should recognize the importance 
of formal participation in the development of the international standards, metrics and models. For instance, ISO 
14044:2006 states that lifecycle assessments reports should include review statements as well as comments 
by interested parties affected by the conclusions drawn from the LCA, such as government agencies, non-
governmental groups, competitors and affected industries. Also, it is important the country to be able to 
produce its own analysis and reproduce internationally published analysis. 

In the context of increased adoption of evidence-based policymaking, international negotiations associated to 
externalities and demands from the market and society (including NGOs) for generalized access to product 
and production information lead to expectation of intensification of assessments and monitoring of cattle 
production. The decreasing costs of monitoring, storing and communicating should contribute to that. 
This highly connected and monitored environment is challenging, but also represents an opportunity for 

http://www.saiplatform.org/
http://www.saiplatform.org/
http://www.fao.org/partnerships/leap/en/
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producers, as superior product quality and production process may be more readily communicated. Branding 
and traceability will probably continue to be a strong trend.  For all agents (government, food industry and 
retailers) it will be vital to improve the communication of benefits, signaling requirements and negotiating 
based on data and data analysis. 

Biophysical Environment
Feed production, and particularly animal production, may be challenging for a 9 - 10 billion people world 
in 2050 (Smith et al., 2013). Despite calls for moderating meat consumption in human diets and movements 
towards vegetarian diets, overall worldwide consumption is still increasing steadily, mainly because of growing 
access to meat in developing countries (Delgado, 2003). 

Land
Pushing up the agriculture output may test the limits of the physical environment, land availability being an 
obvious one, if technology in the production systems remains unchanged (McMichael et al., 2007; Godfray 
et al., 2010). As a matter of fact, expansion of agricultural land is undesirable as it is associated to impacts on 
biodiversity and ecosystems services, water cycle, and carbon storage (Lima et al., 2013). 

Trends on grasslands area (Figure 1) indicate it is close to the it’s attainable limits around 2000, and that further 
expansion of grasslands area is unlikely either in Brazil or in the World both because constraints to conversion 
of natural vegetation and projected expansion of land use for other food, fiber and biofuel production. More 
likely, it seems cattle production will have to get along with area contraction.

(a)                                                                     (b)

  
Figure 1. Relative area of pasture and other agricultural land uses in Brazil (a) and in the World (b). 
Area occupied in 1961 is the reference (100). Absolute areas in the reference year are 3077.9 and 
1380.1 million ha (M ha) for grasslands and other agricultural uses in the world and 122.2 and 23.4 M 
ha for grasslands and other agricultural land uses in Brazil. IBGE census data was only available from 
1970 on so its relative area was it was adjusted to match the 1970 FAOSTAT data.

Despite expansion area, cattle production is still growing steadily, but not homogeneously in different regions 
of the world comparing aggregated European Union and Northern America (EU+NA), against Brazil (BR) 
and South America (SAm). Beef production presented a strong growth in BR (+5.45 %/yr) and SAm (+2.68 
%/yr) while decreased 0.3 % in EU+NA (Figure 2). Milk production also increased much faster in BR and 
SAm than in EU+NA.

Although the increase in overall production was partly due to fast expansion of grasslands areas in Brazil in 
the period 1960 - 1989 when grassland area expanded at 1.72%yr, this does not currently hold. In the period 
1990 - 2014 much slower expansion rates (0.26%/yr, Figure 2) were found, and available data indicate the 
grasslands expansion has already ceased in Brazil (Figure 1). Productivity gains are recently more related to 
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increased animal performance and stocking rates. Land productivity gains in the Brazilian beef production in 
the period 1990 - 2014 are explained by improvement of both animal performance (+2.57%/yr) and stocking 
rates (+1.41%/yr), while land productivity of EU+NA have decreased, despite small improvement in animal 
performance. For dairy Brazil presented slower gains in cow productivity that overall numbers for SAm, but 
still much higher than EU+NA (Figure 2). 

The faster increases in the Brazilian productivity can be explained by a combination of factors, including the 
increasing demand of a growing population and recent external market demand, constrained expansion of 
grasslands area due to new public policies for controlling deforestation and the still high pasture (Strassburg 
et al., 2014; de Oliveira Silva et al., 2015) and animal performance yield gaps. For instance, beef productivity 

 in EU+NA was around 97 kg CWE/head/yr, it was only around 45 and 43 kg CWE/head/yr in BR and SAm, 
respectively. 

According to Gasques et al. (2014) the total-factor productivity (TFP) of the Brazilian agriculture is among the 
largest in the world, increasing on average 3.52%/year in the period 1975-2012, and remaining high (4,06%) 
at the end of that period (2000–2012). 

Livestock and Food Supply for the period 2015/16 - 2025/26, indicate that the growth of Brazilian Agricultural 
output will still be based on productivity gains (Brasil, 2016). Projections by MAPA (Brasil, 2016) for the 
period 2015/16 - 2025/26 and OECD-FAO (2015) suggest beef production will keep intense grow, at rates 
of 2.4 %/year, based both on increases in domestic consumption (1.6 %/yr) and exports (3.1 %/yr). MAPA 
emphasizes that increased production should continue to be achieved based on productivity gains (Brasil, 
2016). Without expansion of grasslands area, Brazilian beef productivity of land, ca. 49 kg CWE/ha/yr in 
2014, will rapidly converge to aggregate levels of land productivity of developed northern countries, ca. 60 kg 
CWE/ha/yr, but will still be far from EU average (113 kg CWE/ha/yr). 

It is not realistic, however, to expect that productivity grows indefinitely in Brazil and in other developing 
countries. Yield gaps make still unclear when potential economic yield will become an important limitation 
in the Brazilian context. Modeling studies suggest that feeding the whole world with beef rich diets in 2050 
may pose highly constrained conditions and intense international trade if current natural vegetation cover is to 
be maintained (Erb et al., 2016). However, published simulation studies suggest projected demands to 2050 
can still be attained only through productivity gains, i.e. without further deforestation (Gouvello et al., 2010; 
Strassburg et al., 2014; de Oliveira Silva et al., 2016). Although the level of productivity required from Brazilian 
production is attainable, clearly the next steps on productivity improvement will be more challenging. Until 
the 90’s a large part of stocking rates and animal performance improvements were attributed to the substitution 
of natural to improved pasture species and animal genetic improvement. More recently increased adoption of 
feed supplementation and feedlots, as well as restoration of degraded pastures, became important components 
of productivity gains. Future gains will be more challenging and will probably rely on further restoration of 
degraded pastures but also fertilization of productive pastures, investments on pasture and genetics, improved 
nutrition, besides appropriate infrastructure for more intensive systems. Supportive environment for growth 
will require low cost credit and attractive returns (see section Adaptation and opportunities and Figure 4). 
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(a)

(b)

Figure 2. Average rates of change in production, land use, land productivity animal stocks and animal 
performance in different regions of the world for the periods 1961-1989 (a) and 1990 - 2014 (b) 
estimated from FAOSTAT12 data. European Union and North America (EU + North America) data 
were aggregated and compared with South America and Brazil.

Adaptation and opportunities

Sustainable intensification and mitigation
Sustainable agricultural intensification (SAI) has been advanced as an approach to the issue of food security 
under the pressure of population growth, dietary shifts in developing countries and vulnerability to climate 
change (Garnett, 2013; Godfray and Garnett, 2014). The basic principle of SAI relies on the process of 
producing more food from existing land in ways that place far less pressure on the environment, and do not 
undermine our capacity to continue producing food in the future (Garnett et al., 2013). In Brazil, despite 
the significant productivity increases over the last three decades (Martha et al., 2012), challenges remain, 
both to reverse the economic losses from grassland degradation, and to accommodate growing demand while 
avoiding the conversion of natural habits. The SAI debate highlights elements of resource use efficiency 
in production combined with the management of demand and the need to reduce consumption of livestock 
products (Garnett, 2013, Smith, 2013). De Oliveira Silva et al. (2016), conversely, identified conditions in 
which reducing beef demand in Brazil could lead to increased greenhouse gas emissions, while increased 
production, combined with SAI could potentially reduce emissions through increased carbon sequestration of 
restored pastures, provided livestock production is decoupled from deforestation.  Their study also highlights 
12  FAOSTAT <http://www.fao.org/faostat/en/#home>

http://www.fao.org/faostat/en/#home
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the role of livestock products demand on the SAI, meaning demand, combined with effective deforestation 
control policies are determinant drivers on the transition to sustainable agriculture. Figure 3 shows emissions 
intensities according to baseline demand projection (BAU), lower (BAU-30% to BAU-10%) and higher 
demand scenarios (BAU+10% to BAU+30%) under controlled (Decoupled livestock-deforestation) and 
uncontrolled deforestation (Coupled livestock-deforestation).  

Figure 3. Emissions intensity analysis. a, Emissions intensity as a function of demand scenario for the 
decoupled livestock–deforestation scenario. b, Emissions intensity as a function of demand scenario 
for the coupled livestock–deforestation scenario. Carbon footprint calculated as the average value from 
2010 to 2025, showing the sum of farm emissions: animals and pasture (emissions by degradation 
or carbon sequestration and nitrogen fertilizers nitrification; white), deforestation emissions (grey) 
and LCA emissions from inputs and farm operations (for example, fertilizers, seeds and machinery 
operations; black). Source: De Oliveira Silva et al. (2016)

It has been demonstrated that GHG mitigation through livestock management can be delivered at relatively 
low costs (Cohn et al., 2014; Strassburg et al., 2014).  In a study for the Brazilian Cerrado, De Oliveira Silva et 
al. (2015) showed that strategic SAI could be delivered at “negative costs”, i.e.  by targeting specific measures 
the livestock sector has the potential to reduce emissions while increasing profitability, including pasture 
restoration and cattle feed supplementation. They estimate that around 24% of livestock emissions could be 
abated at negative costs, with most reductions from increased pasture productivity and avoided deforestation.

Besides demand and effective deforestation policies, cattle prices are determinant on the cost effectiveness of 
SAI measures. Figure 4 shows sensitivity analysis of cattle prices against average pasture productivity (in tons 
of dry matter per hectare) and farmer’s profit in the Cerrado beef cattle systems.
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Figure 4. Sensitivity analysis of cattle prices versus pastures forage productivity and gross margin for 
representative beef cattle systems in the Cerrado. 

Figure 4 shows that a reduction of 20% on cattle prices could lead to a 40% drop on gross margin and 
reduction of 10% of pasture forage productivity. Lower prices means farmers have less incentive to restore their 
degraded pastures and to increase animal number, reducing profitability. Analogously, higher prices, provided 
own capital or government subsidized rural credit is available, would work as an incentive to increase animal 
numbers and pasture restoration. A variation of +20% over cattle prices would increase pasture productivity 
and profit by 6% and 34%, respectively.  

Investments to growth and intensification of cattle production will be required, otherwise it would become 
an important bottleneck to meet demand and to promote sustainable intensification (Gouvello et al., 2010). 
Recent public policies to provide credit to sustainable intensification. such as the ABC program, and the 
rise on beef prices expected for the next decade (USDA, 2016), if realized, may help to provide appropriate 
conditions for growth. However, Brazilian beef production systems are heterogeneous (Buainain and Batalha, 
2007) with producers adopting the latest technology but also by producers with very rudimentary management 
practices and degrade pastures (Buainain and Batalha, 2007, Fasiaben et al., 2013). Such heterogeneity may 
lead to deep variation in optimal technologies of production systems adoption and adds complexity to the 
elaboration of appropriate public policies which can preserve vulnerable producers.

Available pathways for intensification
A series of technologies are available for increasing productivity allowing a more environment friendly 
food production that will not compromise our future. The adoption of such technologies is pivotal in the 
accomplishment of sustainable production scenarios in the future. One important thing to notice is that, 
preferably, they should not be perceived as segmented technologies, but that they can present very interesting 
synergies when used together in optimized production systems. Best routes for intensification are still not 
clear but will be probably a mix of options, including pasture restoration, integrated systems (integrated crop-
livestock-forestry, sugarcane and livestock integration), and feedlots, used in most diverse combinations to 
suit specific circumstances. Some of the utmost readily options will be presented below, briefly recollecting 
recent historical developments, describing their main characteristics and examining current and future trends 
that may contribute to make them feasible pathways for sustainable food production.
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Crop-Livestock systems
A series of technologies are available for increasing land productivity and may affect stocking rates and animal 
performance in different proportions. Best pathways for intensification are still not clear but will be probably 
mix of the different options, including from pasture restoration to integrated crop-livestock-forestry systems 
and feedlots, each best to a specific context. 

The connection of beef cattle production and agriculture in Brazil goes back to the first decades of the 20th 
century and was intensified in the decades of 1960 and 1970 when huge new areas were opened, especially 
the Middle-West (Cerrados), due to fiscal incentives (Zimmer et al. 2011). Nevertheless, land was used for 
cropping for just one or two years after deforestation and not in an integrated rotation as we consider today.

To be considered and integrated system, at least two activities must come in succession, meaning they use the 
same area in successive periods of time (Balbino et al., 2011). This distinction is important because sometimes 
producers with separate activities at the same farm believe they have an integrated system when logically if 
they occur in unrelated areas, they cannot benefit directly from one another.

In the decade of 1980, inflation rates were at historical peaks and cattle, as a real asset, was very much 
valued, allowing margins no matter how it was produced. Pasture degradation was one of the results of this 
low investment culture. In 1994, a very successful government plan, called “Plano Real” brought much more 
economic stability for the last thirty years, forcing the entire supply chain to intensify the business (Carvalho 
and Oliveira, 2017). Unfortunately, despite greater productivity it is accepted that about 80% of pasture land 
in Brazil is somewhat degraded (Zimmer et al. 2011).

Crop-Livestock integration is one of the options to both improve economic margins and restoring pastures, 
therefore research in this area regained interest since the stabilization of Brazilian economy. Integrated 
systems improvements in efficiency are in line with the growing ecological awareness and the search for more 
sustainable solutions. The magnitude of the effect is well exemplified by comparison of fattening phase on 
degraded pastures versus the potential of well managed recovered pastures by crop-livestock: 30 kg beef/year/
ha vs. 450 kg beef/ha/year (Kichel et al., 2014).

There is a reasonable number of studies on pasture ecosystems in the Amazon, Cerrado and Atlantic Forest 
biomes indicating that soils under well managed pastures or CLI systems may have carbon levels similar or 
superior to the native vegetation (Cerri et al., 2006; Jantalia et al., 2006; Macedo et al., 2012).

Precursors of solutions and transfer of technologies to recover sown pasture areas with integrated crop-livestock 
systems (ILP) are the Barreirão System (Kluthcouski et al., 1991) and the Santa Fé System (Kluthcouski et 
al., 2000). Currently, there is research in all Brazilian biomes with a great variety of systems where the animal 
component can be beef cattle, dairy cattle or sheep, the silvicultural component a fruit tree (cashew, for 
example) or for timber (eucalyptus, teca, native trees, etc.) and the crop component one of many options like 
corn, sorghum, soybean, sunflower, sugarcane, etc. (Kichel et al., 2014).

The interest to incorporate the forest component is more recent and can be related to the growing need of 
cultivated trees, for wood and cellulose, and the natural increase in availability of marginal areas that are unfit 
to agriculture (Macedo, 2010).

In 2009, at COP-15 in Copenhagen, Denmark, Brazil voluntary presented a bold list of voluntary actions that 
included incorporate 4 million hectares of pasture recovery with crop-livestock -forest integration, equivalent 
to 18 to 22 Mt CO2eq mitigation potential. This goal was then included in a national program to promote 
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specific agricultural activities based on agricultural best management practices configuring a low carbon 
agriculture (LCA) (Brazil, 2010) that also included: restoration of degraded pastureland, increased no-tillage 
agriculture, promotion of biological nitrogen fixation, establishment of plantations of commercial forests and 
forestation and recycling of industrial and animal wastes (Gouvello et al., 2010).

By the time of the ratification of the Paris Agreement on Climate Change by the Brazilian government in 2016, 
another five million hectares with ICLF systems, totaling nine million hectares until 2030 to be accomplished.

One typical trend in the adoption of integrated systems is that more farmers in the crop business start to work 
with livestock than the opposite. Usually this is attributed to the higher management skill demanded by crop 
than livestock production, a new activity that would be less challenging.

The fact is that beef cattle producers are increasingly adopting integrated systems. One of the greatest bonuses 
of ICL systems in the Brazilian Cerrado is the fact it provides high quality pasture in the end of the rainy season, 
allowing animals unexpected performances in the dry season supplemented only with a mineral mixture.

In Table 2, we compare the advantages and challenges for moving from the crop business to livestock and 
vice-versa. One common advantage is land valuation.

Table 2. Advantages and Challenges related to integrated system adoption according to the producer 
background (Crop to Crop-Livestock or Livestock to Crop-Livestock)

Moving from/to Advantages Challenges

Crop/
Crop-Livestock

Decreased total risk
Daily liquidity and improved cash flow
Increased Yields on Crop
Less problems with some pests and weeds

Buying animals in great lots and of good potential
Manage the animals and pasture

Livestock/
Crop-Livestock

Increased profitability
Improved pastures (including in the 
beginning of the dry season)

Higher total risk
Need to dismantle original fence and related structures for 
supplement and water and providing a new one.

ICLF systems improve soil’s chemical, physical and biological properties, help to prevent erosion, promote 
carbon capture and the conservation of water resources and biodiversity. The annual crop improves soil fertility, 
while pasture improves soil physical properties. Increases in soybean yields from 180 to 720 kg/ha have been 
reported in areas previously cultivated with maize intercropped with perennial forage grasses (Kichel et al., 
2012; Franchni et al., 2015). 

One practical aspect of ICLF is that the best combination of years of pasture and crop is not necessarily the 
same for profitability and sustainability. The time recommended to keep pastures in the area regarding the 
physical conditioning of the soil and nematode control is 24-36 months, but less time with pasture crops have 
higher profitability. (MANUAL MACEDO, personal communication).

Crop-Livestock-Forestry and Silvopastoral Systems
The inclusion of the forest component in diverse integrated systems contributes to land use efficiency and has 
positive impacts on microclimate and carbon sequestration (Carvalho et al., 2001a; Macedo, 2009; Almeida, 
2010; Alves et al., 2014).

Animal welfare improves as the shade of the trees brings more thermal comfort to the animals. Reductions of 
up to 3.7 % in Temperature and Humidity Index, 10.2 % in the Black Globe Temperature and Humidity Index, 
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and 28.3 % of the Radiant Thermal Load in the shade were reported by Karvate et al. (2016). Unfortunately, at 
the same time pasture productivity decrease greatly (Macedo, personal communication) as less light reaches 
the canopy. Reductions up to 50% has been already reported (Behling Neto et al., 2012)

Another aspect, which can sometimes be even more determinant in intake, is the architecture of the canopy. 
When shaded, the forage tries to compensate elongating (Sousa et al., 2007), what makes the canopy less dense, 
reducing the bit size that has a strong correlation with intake (Carvalho et al., 2001). With the combination of 
less forage mass and its lower density, animal production can be expected to reduce, even though forage grown 
on shade can have better nutritive quality (Sousa et al., 2007; Moreira et al., 2009; Behling Neto et al., 2012).

On the other hand, pasture systems with 250 to 350 eucalyptus trees/ha, for cutting at eight to twelve years 
of age, can produce 25 m3/ha/year of wood (Ofugi et al., 2008) equivalent to 5 t/ha of C or 18 t/ha of CO2eq. 
This value would be equivalent to the neutralization of the emission of GEEs of about 12 adult cattle/ha/year 
(Giolo and Medeiros, 2013).  That fact is being capitalized by the development of a protocol of certification 
on systems for meat production that neutralizes their GHG emissions under a conceptual brand called Neutral 
Carbon Brazilian Beef. In this protocol, the presence of trees is required, in integrated silvopastoral systems 
(livestock-forest, ILF) or agrosilvopastoral (crop-livestock-forest, ICLF), through processes parametrized and 
audited with technical support from Embrapa.

In ICLF, less light reaching the plants also decreases crop production, which is more noticeable when the crop 
runs short of rain and the competition for water between the crop and the tree intensifies. Shading is critical in 
different phases depending on the type of crop. For instance, for soybean light is more critical when flowering, 
while for corn in the stage of grain filling, that will increase the heterogeneity of the corn cob. Soybean as a 
C4 type plant is less affected by shade.

The adoption rate of integrated systems was far more successful than anticipated and by now we reached 11.5 
million hectares of integrated systems with the prevalence for ICL in relation to silvopastoral systems. The 
potential area to ICLF in Brazil have already been estimated to be about 45 million ha (Kichel et al., 2011), 
although other researchers consider 20 million ha a more realistic number.

Feedlots
Initially the feedlot operation was motivated by the large differential of cattle prices between rainy and dry 
season, typical of  the 80’s and 90’s. Feedlots were closer to the consumer markets and far from the grain 
producing areas that were more expensive due to freight costs. Consequently, diets had higher content of 
roughage.

Currently feedlot operations are moving nearer the agricultural regions, what makes concentrate cheaper. In a 
first survey on the content of concentrate in the diet the average was 71,2% (Millen et al., 2009) compared to 
79,0% in the second survey five years latter (Oliveira and Millen, 2014). Concentrate percentage in the diets 
keeps going up. As a matter of fact, diets denser in energy mean less operational costs, as it is less bulky, and 
less area to produce the roughage. In addition to that, these diets are more biological efficient and, as they 
stimulate fat deposition, the animal finishes sooner. Greater feed efficiency and less time to finish are two 
characteristics that are aligned to make production more sustainable. This is particularly interesting because 
one of the explanations to better efficiency is less methane lost per kilo of dry matter.

Feedlots in Brazil incorporated in different production systems as a finishing tool, as well to improve pasture 
management, as the heavier animals enter the feedlot enter the feedlot at the beginning of the dry season. 
Currently only 12.9% of animals come from feedlots (Carvalho and Oliveira, 2017) and they are slaughtered 
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at 24 months of age after 83 days (Oliveira and Millen,2014, ABIEC, 2016), so they spend 89% of their lives 
on pasture. Considering the proportion of the lifetime the animals are kept grazing; Brazilian beef is 99% 
based on pasture. As typically 1/4 of the weight is gained in the feedlot (Table 3), it is possible to estimate that 
98% of the 9,5 million tons of meat are produced based on grass.

Table 3. Comparison of US and Brazil feedlots for slaughter carcass weight (SCW), slaughter 
liveweight (SLW), slaughter age (SAge), duration (DFP), average daily gain (ADG), initial liveweight 
(ILW), and proportions of liveweight gain LWG/SLW and lifetime DFP/SAge. 

Country
SCW 
(kg)

SLW (kg) SAge(d) DFP (d) ADG (kg/d)
ILW 
(kg)

LWG/
SLW

DFP/
SAge

USA 388 626 570 135 1.80 437 0.39 0.24

Brazil 244 459 732 83 1.38 345 0.25 0.11

Sources: Livestock Marketing Info. Center (Lakewood, CO), Oliveira & Millen (2014)

The number of confined animals varies from year to year depending on the price of the ingredients, of the 
unfinished animal to be confined and on the expectation about the selling price of the finished animal. Yet, since 
the beginning of the adoption of feedlot Brazil experienced a trend of growing adoption.

Sugarcane-livestock integration
Brazil is the world’s largest sugarcane producer, with a cultivated area of 9.1 million ha, (CONAB, 2016) and has 
the largest cattle commercial herd with 215 million heads (IBGE, 2016). These two supply chains have a long-
standing collaboration, butstill limited to the use of coproducts of the sugarcane industry by the livestock sector.

After the oil crisis of 1973, the Brazilian government created the “Proalcool” program with the objective 
of reducing our oil dependency in which, along with incentives to produce ethanol, engine technology was 
developed to use this fuel. With a great number of new distilleries mainly spread in the Southeast region, the 
opportunity of ranchers to use sugarcane industry byproducts increased. In the 1980, many experiments with 
different coproducts were performed. Works with in natura sugarcane bagasse, steam treated bagasse, yeast, 
filtercake, molasses and even vinasse were performed but some proved to be less suitable for animal production, 
like filtercake and vinasse, and others, like yeast and molasses, were redirected for more profitable alternatives 
of use.  

Apart for some sugarcane distilleries that keep feedlots in their plants with diets containing some of their 
coproducts and residues, the main coproduct currently being used is in natura sugarcane bagasse in feedlots. The 
content of sugarcane bagasse in the diet is low, just to provide the fiber requirement to proper rumen function that, 
in the case of sugarcane bagasse as low as 9% of the dry matter (Bulle et al., 2002).

Very recently, new developments like second generation ethanol (produced from any fibrous material) and ethanol 
plants that use both sugarcane and corn, renewed the interest to integrate this bioenergy sector with livestock. 
The expansion of biofuels production based on food crops has given rise to the “food vs. bioenergy” debate, 
and exploring synergistic effects of integration could be a good response. It is possible to produce energy and 
feed more efficiently and, therefore expand biofuel production without a proportional demand of new areas for 
livestock production, decreasing the need for land use and the impacts of agriculture expansion.

Among the ideas to make it possible we have: new treatments of in natura sugarcane bagasse, high quality 
protein from culture cultivation on distilleries residues, corn co-products (DDG and DDGS) available ingredients 
for diets and many other possibilities related to the agricultural integration between sugarcane and other crop 
cultures. 
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Tackling vulnerability to a changing climate
There are still severe limitations on vulnerability studies related to cattle production worldwide, which are 
even greater in Brazil. From the available information it is possible, nevertheless, to produce a qualitative 
evaluation of the possible adaptations. 

In the Midwest, the main cattle producing region of Brazil, longer periods of water deficit (Carvalho et al., 
2013; PNMC, 2013) are expected due to climate change. Also, higher incidence of parasites and number of 
days of heat stress may impact production (Scholtz et al., 2013). 

Adaptation options to longer droughts and higher seasonality of forage production can be used (or increase 
the use) of supplementary feed and feedlots, or more conservative stocking rates (Reeves and Bagne, 2016) 
which may either raise production costs or decrease productivity. Integrated crop-livestock, breeding season 
and strategies of animal purchase and sales may also be used to balance feed supply and demand (Barioni et 
al., 2013) 

Continues efforts in genotype and environment match are required to sustainably increase production in 
a changing climate future. Drought resistant pasture species should also be sought in the most vulnerable 
regions. Heat stress is particularly important in high performing animals and may change the selection criteria 
and geographic distribution of breeds and lineages, or require further heat stress measures such as shade, 
cooling and diet changes (Gauly et al. 2012; Scholtz et al., 2013). Higher incidence of parasites and diseases, 
associated with increased temperatures, is an important issue for animal production (Fox et al., 2015). Both, 
heat stress and higher incidence of parasites may result in the adoption of zebu breeds in some regions 
nowadays dominated by European breeds in Brazil.

Conclusion
Growing demand for food and constraints to area expansion, competition for land, new demands on sustainability, 
higher demand for product and production information and stricter control by the government and by the 
industry, need for adaptation to climate change and enhancing the sector image to the urban consumers are 
clear trends for the cattle industry in the future.

Desired outcome of a production system by producers, traders, government, NGOs and in different countries 
is often not aligned. Increasing information flows in the chain may allow faster evaluation of tradeoffs and 
convergence of interests but will also demand more proactive work on negotiations. In a highly monitored 
environment, it is a healthy posture for the sector to openly discuss policies, regulations, incentives and 
evaluation measures but also be fully compliant to them.  

Overall, the Brazilian cattle production industry and public policies are quickly responding to the new 
environment, particularly through sustainable intensification of production. The most promising initiatives 
to date are related to pasture recovery, integrated crop-livestock-forestry and feed supplementation with 
byproducts of food and energy industries. Literature review and data analysis indicate that, in general, the 
country has the technological, natural and institutional conditions to adapt to the foreseen future scenarios. 

Nevertheless, the asymmetry between growing demands for digital information, decision support, planning 
and monitoring and the digital inclusion and capacitation of farmers is a vulnerability of Brazilian farming, 
particularly of smallholder farmers in remote areas. Finally, the to reduce vulnerability it is strategic that 
the Brazilian institutions and research teams take important roles on international initiatives to produce new 
metrics, models, methods and analysis, which have the potential to affect the cattle industry. 
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It is important to note, also, that the optimal or desired situation is a moving target. The current system may 
be sub-optimal in the future and may need adaptation, but also, the implementation of upcoming optimal 
system may be also currently sub-optimal. In an environment of changing climate and society, strategies will 
need periodic reevaluation. In a first glance the moving target optimal may forward the idea that adaptation 
measures should only be taken when the change is already in place. However, taking such reactive posture 
may also be unsafe. Successful adaptation requires strategic planning and anticipated actions, based on the 
best available information and correction of the goals whenever new information demands so. Connectivity 
and appropriate use of decisions analysis tool will be a major challenge to any industry to be adjusted to the 
future demands, and it include beef and dairy.
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This paper is scheduled to be the first in a session on future challenges for ruminant production. Ruminants 
have dominated my thinking for 50 years. However, I wish to broaden the discussion to include some thoughts 
on animal science in general. There is a danger in asking an old man to talk on new science. Had the new 
science been e.g. molecular genetics at the subcellular level I would, of course, have been lost. However, in 
this special case, I believe there are two good reasons why I may have something to contribute. 1) Animal 
Science is an applied science; the prime aim being to address public needs – in this case the need for cheap, 
nourishing, tasty, healthy and humane food from farm animals. 2) In strictly physiological terms the food 
animals are essentially the same as they were 60 y ago. Their evolution to that stage was driven by Darwinian 
principles of selection, whether natural or man-made, for traits primarily related to fitness through adaptation to 
the environment. During that time agriculture was, on the whole, sustainable. There were notable exceptions:  
desertification of the African savannah through overgrazing, especially in periods of drought, and loss of soil 
through unsustainable arable faming in the USA during the dry and dirty thirties but, in general, farming fed 
the human population without destroying the land in the process. 

The major driver for the explosive increase in the production of food from animals that occurred in the 2nd half 
of the 20th century was not animal science but the huge increase in input of cheap energy from fossil fuels and 
the development of ever bigger and better machines to harvest feed crops, transport them to the animals and 
carry away the manure.  The second big driver has been the availability of antibiotics able to control the spread 
of infectious bacterial diseases in animals in intensive housing. In global terms, the production of food from 
animals has been driven increasingly imported, mostly unrenewable, inputs of fuel, fertiliser and machinery, 
relative to  the renewable resources of sun, soil and water.

While the (limited) objectives of livestock farmers and animal scientists were to produce more, cheap, healthy 
food from animals this policy has undoubtedly been a success. However, In the 21st century the rules are 
changing. Health scares, animal welfare, pollution, climate change and above all the awareness that much 
intensive agriculture is, by nature, unsustainable are setting the new agenda for applied animal scientists. 

The essence of this paper “Livestock and the land: science and sensibility” is contained within Fig 1, which 
categorises the resources necessary for food production in terms of the primary source of all energy, (the 
sun) the living environment (plants and animals both domestic and wild) and imported resources (e.g. fuel, 
fertiliser, machinery - the “unrenewables”). I shall use energy units (joules) as a hard currency throughout my 
examination of the efficiency and sustainability of livestock systems: metabolizable energy (ME) as the input 
for animal nutrition, solar energy as the input for life cycle analysis.
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Figure 1. Renewable and imported (non-renewable) sources of food for humans and animals

New rules of engagement: “Sustainability”
I identify six major areas of real public concern that call for inputs from animal and veterinary scientists.
• Efficiency of animal production and limits to productivity
• Complementary and competitive feed sources
• Increased public awareness of the need to promote good animal welfare
• Air and water pollution from animal wastes
• Climate change
• (Food from animals and human health)
• (Overuse of land to grow crops for animal feed)

The two topics in brackets will not be considered in detail. The massive increase in the growth of crops to 
provide feed for animals has been a simple consequence of increased world demand for meat, milk and eggs.   
This is a big problem but one less likely to be resolved by new science than through an enlightened approach 
to politics and education.  The quality and composition of food from animals (and ruminants in particular) is 
widely considered to be of extreme importance in terms of human heath, both real and perceived. However, in 
a career that has for much of the last 50 years involved studies in comparative nutrition, I have witnessed the 
waxing and waning of a succession of food scares, e.g. cholesterol in eggs, saturated fats in butter, that have 
been largely dismissed by better science and (especially) more comprehensive statistics arising from meta-
analysis.  In consequence, I have come to treat much of this research with extreme scepticism.
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Box 1. Livestock production and human health. 
Infectious diseases

Food poisoning bacteria: e.g. salmonella, E.coli, chlamydia
Prions: BSE/nvCJD (from ruminants)
Zoonoses: e.g. influenza strains (H1N1, H5N1 – from pigs and poultry) 
Antibiotic resistance (primarily from pigs and poultry) 

Food composition, health and wellbeing
Possible harms

Obesity and diabetes: +/-
Cardiovascular disease from cholesterol in eggs:  negligible
Saturated fats in meat, butter etc:  low risk, no worries
Cancer from N-nitroso compounds in red and processed meats

Possible benefits
Satiating effects of protein in diet
Milk: A2 beta casein ???
Meat from grass: > Ω-3 PUFA, (> saturated fats) ??

The main associations between livestock production and human health are identified briefly in Box 1.  Clearly, 
human diseases caused by food from animals contaminated with strains of bacteria such as salmonella, 
chlamydia and E coli are a serious issue by virtue of continued high prevalence. However, these are outside the 
scope of this paper. Prion diseases, classically nvCJD associated with consumption of meat from cattle infected 
with BSE, have proved fatal but the risk of infection is now diminishingly small. The most important zoonotic 
diseases associated with contact with living farm animals are the influenza strains (e.g. H1N1 and H5N1), 
which can be transmitted between poultry, pigs and humans.  Important diseases transmissible between cattle 
and humans include Brucellosis and Leptospirosis. However, the risks here relate to those in direct contact 
with the animals, not the population at large.

The spread of antibiotic resistance poses a growing threat to human health. The routine prophylactic and 
metaphylactic use of antibiotics in livestock production has been a significant, although not major contributor 
to this risk (ECDC 2015).  In the context of this paper, it is valid to point out that this risk has been associated 
primarily with pig production, poultry to a lesser extent, but with minimal input from ruminant systems for the 
simple reason that regular dosing with antibiotics is incompatible with normal rumen function.

The potential harms associated with eating food from animals have been a constant source of public anxiety, 
media frenzy and (more or less impressive) scientific investigation.  The biggest problem with nice food is that 
we tend to eat too much.  Omnivores are more prone to obesity than vegetarians. However, meat consumption 
per se may reduce the risk of obesity due to the satiating effect of protein in the diet. In most species (humans, 
pigs, rats) excessive fat deposition is associated with high carbohydrate, low protein diets (Webster 1986, 
Weigle et al. 2005).  Possible risks to health associated with the consumption of cholesterol and saturated 
fats (to be distinguished from excess consumption of calories in such diets) have been exhaustively studied 
without establishing sufficiently convincing mechanistic or statistical links to cause me any personal concern.  
There is however significant evidence to link certain cancers, especially bowel cancers to high consumption 
of red meats (WCRF 2007). This has been revealed by statistical meta-analysis and attributed mechanistically 
to the conversion of haem compounds to N-nitroso products during cooking. 

There has also been considerable interest among animal scientists in exploring possible benefits to health 
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attributable to specific compounds in meat and milk.  Some of these may have potential, e.g. the production of 
milk containing “human” A2 beta-casein for the very small population that need it and the potentially much 
larger population who think they might need it (Kaminski et al 2007).   Personally, I am equally unexcited by 
the health claims made for “beef from grass” attributable to a slight increase in the concentration of Ω-3 PUFAs, 
accompanied by a slightly increased proportion of saturated fats (Daley et al 2010).  I am not dismissing this 
research outright; merely saying that it is not something that I would recommend to a young scientist as a 
promising avenue of investigation.

Efficiency measures in livestock production
It is a common belief among many consumers, politicians and even animal scientists that pig and poultry 
meat production, when carried out in large intensive units, are much more efficient than pastoral systems for 
the production of beef and lamb.  This encourages the argument for “sustainable intensification”; implying, in 
this context, that the business of meat production should increasingly be concentrated within intensive factory 
units, thereby allowing more of the land to revert to nature.  In support of this case, it is claimed that pig and 
poultry systems appear to have made the greatest progress in increasing both output (growth rate) and feed 
conversion efficiency such that poultry meat, which was once considered a luxury, is now the cheapest meat 
on the market. 

While this argument is valid, so far as it goes, it is necessary to examine in more depth the nature and extent 
of the contributors to efficiency of feed (food for animals) conversion in the food animals.  

Growth and meat production
The net efficiency with which increments of metabolizable energy (ME) can be used for growth, meat and 
milk production is determined by the composition of the diet and the costs of digestion and metabolism. Net 
efficiency for growth in simple-stomached animals such as pigs and poultry is relatively constant at about 
80%. Net efficiency for growth in beef cattle ranges from about 35-50% depending on diet. For lactation 
in cattle it is approximately 70% (Blaxter 1963). However, this measure of efficiency neglects ME needed 
for maintenance in the slaughter generation and all the energy costs of the breeding generation. Table 1 
(from Webster 1989) examines the relative contribution of the breeding and slaughter generations to energy 
utilization in four meat species: broiler chickens; pigs; sheep; and beef cattle.  A broiler-breeding hen weighing 
3 kg produces 240 viable offspring per annum that can be fed to yield 1.5 kg of saleable meat in about 40 days 
from hatching.  In these circumstances one broiler breeder can produce 120 times her own weight in carcass 
yield per annum. The proportion of total feed energy consumed by the breeding generation is only 4% of total 
input, whereas 96% is fed to the slaughter generation and converted at high efficiency into poultry meat. Thus 
when the feed requirements of both the slaughter and breeding generations are taken into account, overall 
efficiency of conversion of animal feed to saleable carcass can still exceed 50%.  The breeding sow in this 
example produces 22 piglets per year and the ratio of carcass yield to sow weight is 0.28. In this case 20% of 
feed energy is used to support the breeding generation and 80% goes to the slaughter generation. In the case 
of sheep and suckler beef cattle, the numbers of progeny per year are 1.6 and 0.9 respectively. Carcass yields 
are 0.38 and 0.5 maternal weight with the consequence that only 0.32 and 0.48 of feed is used to grow the 
lambs and young cattle sold for prime meat.  Clearly the main factor influencing the overall efficiency of the 
enterprise, when measured strictly in terms of energy conversion, or feed conversion, is the prolificacy of the 
breeding female.

The second major factor determining the energetic efficiency of meat production derives from a universal 
law of uninterrupted growth – namely, that as animals grow to maturity, maintenance energy costs rise and 
the proportion of fat in the body gains increases, thereby increasing the energy requirement to sustain each 
successive increment of body weight gain: in other words, the younger the animal at slaughter, the more 
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efficient the conversion of feed to meat. The reductio ad absurdam of this argument would be to kill the 
animals at birth; absurd because yield would be tiny compared with the costs of maintaining the breeding 
population.  In practice however, the pig and poultry industry have moved a long way in this direction 
by selecting for greatly increased growth rate to a greatly increased mature body size, while slaughtering 
the animals at the same weight, therefore much less mature.  This has been possible because of the small 
proportion of total ME requirement necessary to feed the breeding generation (especially in poultry).  This 
policy of selection for rapid growth with little or no consideration of traits related to fitness has had serious 
consequences for animal welfare, most conspicuously in the case of broiler chickens.  The red meat industry 
(i.e. beef and lamb) is frequently criticised for failing to meet the genetic ‘improvements’ in growth rate and 
feed conversion efficiency achieved by the pig and poultry industries.  Inspection of Table 1 should reveal 
the flaw in this criticism. When the ME requirements of the breeding generation exceed that of the slaughter 
generation, simple selection for increased growth rate (and mature size) would reduce overall efficiency.  
When maintenance costs of the breeding generation are relatively high, the best route to increased efficiency 
is through divergent selection for crossbreeding: in simple words, meat from small hardy dams and large lean 
sires.

Table 1. Allocation of metabolizable energy (ME) to the breeding and slaughter generations in broiler 
chickens, pigs, sheep and suckler beef cattle (from Webster 1989)

Broilers Pigs Sheep Beef cattle
Weight of breeding females (kg) 3.0 180 75 450
Carcass weight from meat animal (kg) 1.5 50 18 250
Ratio, Wt. Carcass/Wt. Dam 0.5 0.28 0.24 0.55
Progeny/year 240 22 1.6 0.9
Wt. Carcass per year/Wt. Dam 120 6.2 0.38 0.5
Proportion of ME/year
       To Breeding generation 0.04 0.20 0.68 0.52
       To Slaughter generation 0.96 0.80 0.32 0.48

Competitive and complementary energy use in milk, meat and egg production
Table 2 (from Webster 2013) compares the efficiency of conversion of feed energy (ME) and protein into 
hens’ eggs, cows’ milk, pork meat from intensively reared pigs and beef from extensively reared cow-calf 
systems where the contribution of the breeding beef cow is only one calf/year, plus her own carcass at eventual 
slaughter. In each column, the efficiency of conversion of feed energy and protein is expressed in two ways:
• overall efficiency: food energy and protein (for human consumption) relative to total ME and protein 

consumed by the animals (both the breeding and slaughter generations); and
• ‘competitive efficiency’: food energy and protein (for human consumption) relative to animal consumption 

of ME and protein from ‘competitive’ feed sources (i.e. food that could have been directly used for human 
consumption) as distinct from ‘complementary’ feeds – e.g. forages like grass and by-products remaining 
after preparation of food and drink for human consumption (e.g. maize gluten, brewers’ grains).

Table 2. Efficiency of energy and protein conversion in meat, milk and egg production. (from Webster 
2013). For each system, efficiency is described by the ratio of output to input, where output is defined 
by energy and protein in food for humans; inputs are described in terms of total and ‘competitive’ 
intake of ME and protein, where ‘competitive’ describes energy and protein from feed sources that 
could be fed directly to humans 
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 Eggs Pork Milk Beef
Production unit 1 hen 22 pigs 1 cow 1 calf
Support unit 0.05hens 1 sow 0.33heifers 1 cow
Output/year (kg food) 15 1300 8000 200
   MJ food energy 130 13000 28000 2500
   kg protein 1.65 208 264 32
Input/year (MJ ME in total) 389 67038 67089 29850
  MJ ‘competitive’ ME 351 53630 20127 10268
Input/year (kg protein in total) 5.2 818 946 361
  kg ‘competitive’ protein 5.0 736 236 108
Efficiency  
  Food Energy/total feed ME 0.33 0.19 0.42 0.08
  Food energy/’competitive’ feed ME 0.35 0.24 1.39 0.24
  Food protein/total feed protein 0.32 0.25 0.28 0.09
  Food protein/’competitive’ feed     protein 0.33 0.28 1.12 0.30

The overall efficiencies of energy conversion for egg, pork, milk and beef production are 0.33, 0.19, 0.42 
and 0.08 respectively; for protein conversion they are 0.32, 0.25, 0.28 and 0.09.  The reason that the energy 
(but not protein) efficiency of milk production is greater than that for egg production is because cows can be 
selected to produce more and more milk, whereas chickens are still restricted to one egg per day. Both egg 
and milk production is much more efficient than intensive production of pork meat: beef production (by these 
measures) fails to achieve an efficiency of 10%.

When examined in terms of the efficiency of use of competitive efficiency the picture changes.  Taking into 
account feeds from complementary sources, beef production becomes as efficient as pork (or no less inefficient) 
and dairy farming becomes very efficient indeed. Calculated values for the efficiency of synthesis of animal 
protein are of the same order.  This reflects the capacity of the rumen microorganisms to manufacture proteins 
of high biological value (BV) from low BV vegetable proteins and non-protein nitrogen.  The values for milk 
production are taken from the dairy farm owned by my immediate neighbour in south-west England, classic 
pasture-based dairy country, where approximately 65% of total ME supply is produced on farm. In these 
circumstances, the output of food energy for human consumption is 39% greater than their demand for food 
that we could eat ourselves!
Table 2 provides a powerful illustration of the danger of leaping to simplistic conclusions based on limited 
or selected evidence as to whether particular animal production systems are ‘better’ or ‘worse’.  Even within 
these limited parameters of feed energy conversion, there is no simple answer.  When other factors such as 
environmental sustainability, fuel costs, pollution, animal welfare and ethics are taken into account, our view 
of what’s best becomes decidedly fuzzy. Our best ambition should be to try to produce goods of value while 
doing as little harm as possible. 

Cattle welfare: our needs and theirs
Increasing public concern for the welfare of farm animals has been a powerful force for change in our 
approaches to livestock production since it determines customer demand. Ethically, of course, what matters 
most is the welfare of the animals themselves. The aim of those directly involved in the welfare branch of 
applied animal science should be to discover and disseminate the information and understanding necessary to 
promote systems that best meet the demands of both the people and the animals. 

In seeking to understand animal welfare as perceived by the animals themselves and how best we may seek to 
promote it. I have for 25 years operated on the basis of the “Five Freedoms” (Webster 1994).  A more recent 
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pan-European study by the Welfare Quality® group (Botreau et al. 2007) proposed a set of four principles 
and eleven criteria. The two approaches are essentially the same.  Both are based on a comprehensive list 
of outcome measures of physical and emotional welfsre, namely proper nutrition, a satisfactory physical 
environment, absence of pain, injury and disease, freedom from fear and stress and opportunities to exercise 
natural, socially accpeptable behaviour. The last may perhaps be better expressed as ‘freedom of choice’.  
These criteria should not be viewed as unachievable criteria of excellence but as a practical  template for the 
investigation and resolution of welfare problems on an individual farm or within a production system. The 
approach has been widely adopted for use in risk management and quality control procedures at the level of 
the system or individual farm. (Main 2009; Welfare Quality® 2009).

No system of animal production can guarantee absolute freedom from suffering and ill-health.  However, many 
risks to health and welfare arise as a direct consequence of the management system. Table 3 uses the principles 
of the five freedoms to summarise these risks for dairy cattle, beef cattle and calves reared by traditional 
methods for the production of white veal. Where the letters n.s. appear in Table 3 this does not mean that the 
problem will never arise but that it is unlikely to present as a significant anthropogenic risk for that population. 

Table 3: Comparison of the magnitude of welfare risks incurred as a direct consequence of management 
practices to lactating dairy cows, beef cattle on feedlots, and beef cattle (cows and calves) at pasture 
or on range. (n.s.= not significant).

Dairy cows Beef on feedlot Beef
at pasture

‘White veal’
(traditional)

Nutrition problems +++ +++ +/- +++
Physical discomfort ++ + +/- +++
Pain and injury ++ + n.s. +++
Infectious disease + ++ n.s +++
Fear and stress n.s. + n.s. +++
Restricted behaviour + ++ n.s. +++
Exhaustion ++ n.s. n.s.

The three major problems of health and welfare for dairy cattle, namely infertility, mastitis and lameness 
are typically described as “production diseases”, which acknowledges that they are a direct consequence of 
the production system imposed on the animals.  These potential sources of poor health and welfare can be 
interdependent and additive. For example, the high genetic merit dairy cow, housed in cubicles and fed a diet 
based on wet grass silage and concentrate in parlour, may suffer both from hunger and chronic discomfort, 
partly because the quality of feed has been inadequate to meet her nutrient requirements for lactation and 
she has lost condition, partly because the wet silage has contributed to poor hygiene and predisposed to foot 
lameness, and partly because genetic selection has created a cow too big for the cubicles.

The main health risks for beef cattle on feedlots are associated first with the stresses of transport from ranch to 
feedlot, then with the switch to high-energy rations based on starchy cereals. The primary problems are severe 
respiratory disease, typically pasteurella pneumonia, commonly described as “shipping fever” and chronic 
digestive disorders, especially ruminal acidosis.  Moreover, this can precipitate laminitis, a severely painful 
condition, probably affecting all four feet. 

Beef cows and calves given access to pasture may have few welfare problems provided that the pasture is 
reasonably sufficient and they have access to shelter (freedom of choice) from the worst stresses of heat and 
cold.  Because cattle living outdoors are extremely well adapted to climatic stresses, most heat stress can 
be avoided by providing shelter from direct sunlight, cold stress by shelter from wind and precipitation.  It 
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is natural for ruminants, wild and domestic, to experience seasonal food shortages (winter in the temperate 
zones, the dry season in the tropics). 

Column 5 in Table 3 considers the traditional method for rearing calves for the production of white veal in 
on all-liquid diets and rates the risks as very high (+++) according to all of the Five Freedoms.  The extreme 
restriction on behaviour that enraged Ruth Harrison and led to the publication of the Brambell Report (1965) 
was sufficient evidence to rate the system as unacceptable.  This however was but one of their problems.  The 
diet was deficient in iron with the deliberate intention of inducing anaemia. The lack of dietary fibre also 
predisposed to chronic digestive disorders, including severely painful abomasal ulcers. Diet and environment 
(high stocking density) contributed to major respiratory problems and the calves were only kept alive through 
routine daily administration of antibiotics. It was my sense of outrage over white veal production that led me 
to propose the Five Freedoms in their current form.  I have presented the argument in full elsewhere (Webster 
1994).

The Five Freedoms have proved to be an exceptionally valuable tool for assessing the welfare state of an 
animal, or a herd of animals, at a moment in time.  However, for many farm animals, and for dairy cows 
in particular, some of the most severe welfare problems arise from the long-term consequences of trying, 
and ultimately failing, to cope with the exacting physiological and behavioural demands of everyday life.  
Exhaustion, the final welfare concern listed in Table 3 is not identified within the Five Freedoms but for dairy 
cows it is probably the biggest welfare problem of all. It describes the cow broken down in body, and probably 
in spirit, through a succession of stresses arising from improper nutrition, housing, hygiene and management 
exacerbated in many cases by inappropriate breeding due to selection for production traits at the expense of 
fitness.  In many herds of high-yielding Holstein cows, productive life expectancy is less than three lactations. 
This is not only bad welfare but also bad business because cows need at least four healthy lactations to cover 
the costs of heifer rearing. Fortunately breeding companies now recognise the need to modify their selection 
indices to breed a more robust cow with a better lifetime performance (Pryce and de Haas in press).  The 
results of this change in policy have yet to be fully expressed.  

Life cycle analysis
The other big sins of which the livestock industry stands accused are that it degrades the land, pollutes the 
water, squanders fossil fuels and threatens the stability of the climate.  In all these matters a strong case can be 
made for the prosecution and one that cannot be ignored by those involved in the production and consumption 
of food from animals. Nevertheless, far too many of these assaults are simplistic and based on incomplete 
analysis.  Life Cycle Assessment (LCA), defined as “a standardised accounting framework used to inventory 
the material and energy inputs and emissions associated with each stage of a production life cycle” (Guinee et 
al. 2002) is a powerful approach that reduces the risk of deriving false assumptions from incomplete evidence.  
Two of the most important inputs are energy and water.  It is however necessary to distinguish between 
(relatively) sustainable and unsustainable sources of these two resources.  Energy inputs may be classified as 
total feed energy, ‘competitive’ feed energy and fossil fuel energy.  The sources of feed energy itself may be 
subdivided into ‘Free Energy’ (“inexhaustible” solar energy converted into plant matter by photosynthesis) 
and ‘Imported Energy’, especially fuels, used in the production, fertilisation, harvesting and processing of 
plant material for animal feed.  

Energy
Table 4 (from Webster 2013)  presents some examples of the application of LCA to examine total energy 
use in livestock production systems. It has been adapted (and greatly simplified) from Pelletier et al. (2008, 
2010a and 2010b). The examples include three intensive (‘commercial’) systems, broiler chicken, pork and 
feedlot beef, and two more ‘traditional’ alternatives – ‘niche’ pork (equivalent to organic or free range) and 
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pasture-finished beef production.  The output of the system in every case is one tonne of meat. The data used to 
generate this table have all been drawn from units operating in the central belt of the USA.  This is important 
because much of the demand for fuel energy derives from the production of feed crops (corn and soya) from 
fertilized, irrigated pastures.  Clearly the demand for fuel energy in particular will vary enormously according 
to the extent to which animals can harvest feed for themselves, relative to that which depends on machines.

Table 4.  Life cycle assessment of inputs and emissions required to produce 1 tonne of meat in broiler, 
pig and beef production systems (from Webster 2013)

Output (1 tonne meat)  Energy use (GJ) GHG
ME total ME competitive Fuel energy CO2 equiv

Broiler chickens 36 32 14.9 1.39
Pork, commercial 52 41 9.7 2.47
Pork, niche 68 49 11.4 2.52
Beef, feedlot finished 149 51 84.2 32.7
Beef, pasture finished 194 20 114.2 45.3

In these examples, broiler poultry production is the most efficient in terms of meat production relative to energy 
intake, whether measured in terms of total or competitive ME.  However, it is slightly less efficient in terms 
of fuel energy use, attributable mainly to increased energy use in feed production and environmental control. 
Intensive beef production (feedlot finished) is extremely inefficient in relative terms, measured in terms of 
total ME and fuel energy use.  The two ‘traditional’ or ‘alternative’ systems – niche pork production and 
pasture-finished beef – were significantly less efficient than their intensive comparison, when assessed both in 
terms of feed energy and fuel energy.  One cannot make a case for alternatives to intensive livestock farming 
on the basis of energy cost, measured in terms of fossil fuel use.  However, it is important to introduce a note 
of caution. The main fuel cost is that involved in the growth of feed crops and the manufacture, distribution 
and presentation of animal feeds.  It is inevitable therefore that these costs will vary greatly according to how 
the feed is grown, prepared and presented.  It is not realistic, in this paper, to attempt a comprehensive review 
of international publications on Life Cycle Assessments in animal production systems.  Every evaluation will 
be case-specific so that average values derived from a comprehensive meta-analysis would not be particularly 
useful.  My message is simply to say that these are questions we need to ask. 

Water 
The water footprint of a food product is measured in terms of the volume of water consumed and the volume of 
water polluted. Hoekstra (2010) characterises water footprint as green (met through rainfall), blue (produced 
by irrigation), and grey, (required to dilute pollutants to meet agreed water quality standards).  Production of 
food of animal origin almost invariably requires more water per kg of food (or kJ of food energy) than the 
production of cereals and other vegetables. Whether or not this presents an environmental problem will depend 
on the balance between supply and demand.  To give one extreme example, Hoekstra (2010) calculates that 
production of 100g potatoes requires 25l water, 100g of beef from a US feedlot requires 1550l! Most of this is 
blue (and potentially scarce) water for irrigation of feed crops. At the other extreme, consider the production 
of quality lamb from the green, wet uplands of the UK. In this case, the animals consume a trivial amount of 
the copious supply of freely available green rainwater and could not possibly be accused of competing with 
human needs.  The message for water is the same as for all renewable resources: animal production only 
becomes a problem when water consumption, to produce feed or control pollution, exceeds that which is 
readily sustainable. 

Methane production and carbon sequestration 
One of the major environmental concerns arising from livestock production relates to the production of methane 
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(CH4), which is approximately 20 times as potent a greenhouse gas (GHG) as carbon dioxide (CO2). The major 
‘culprits’ in the matter of methane production are the ruminants, or to be more specific, the microorganisms 
responsible for the anaerobic fermentation of plant material in the rumen. A great deal of current research is 
directed towards the reduction of methane production in rumen fermentation (Hook et al 2010). This has to 
be a good thing since it not only reduces the environmental load but increases the proportion of fermentable 
energy captured by the ruminant host as ME.  

It is undeniable however that the methane scare has been exaggerated through failure to apply a full life-cycle 
assessment.  It is also worth pointing out that the problem is not new, even in degree.  The cattle population of 
the USA in 2007 was approximately 100 million, of which 42 million were adult cows. In the 17th century the 
population of American Bison was ca. 60 million. Given that feedlot animals finished on high starch rations 
produce less methane than animals at pasture (per unit of ME), one can estimate, albeit with considerable 
uncertainty, that methane production from ruminants in the USA is probably no more than 20% greater than 
it was 300 years ago.

More critically, and more scientifically, life cycle analysis reveals that well-managed grasslands constitute a 
significant carbon sink, the extent of carbon sequestration depending on factors such as the intensity of grazing 
and the balance between grasses and legumes (clovers and alfalfa).  Recently here have been several large-
scale studies of grassland systems in Europe (James and Donnelly 2004; Ramachandran et al. 2010; Soussana 
et al. 2010), which balance the production of C and GHG by ruminants (sources) against the capacity of 
pastures to sequester C (sinks).  In semi-intensive systems (e.g. dairy production) the sources and sinks were 
closely in balance. The most extensive systems, e.g. extensive beef production, proved to be a significant 
carbon sink. Thus extensive grazing systems for beef and sheep, while extremely inefficient in terms of overall 
energy use, can make a positive contribution to climate control.  An even more promising way to combine 
cattle production with carbon sequestration is through the development of silvo-pastoral systems such as those 
currently operating in South America where cattle graze grass and browse shrubs within the shelter of larger 
trees (Kumar and Nair 2011). So far as cattle welfare is concerned these systems can be extremely attractive, 
providing balanced nutrition, thermal and physical comfort, good social contact and, above all, freedom of 
choice.

Sustainability of livestock production systems
Probably the most powerful and thoroughly documented assault on livestock production systems has been 
the publication of “Livestock’s Long Shadow” (FAO 2006).  This seeks to quantify the environmental cost 
in terms of the ecological footprint; the global area needed to support a unit of consumption. To give an 
example from Brazil, Pereira and Ortega (2012) provided the following estimates of the global footprint 
(global ha per 100 persons): soya 8.0, cereals 31.0, sugar and alcohol 18.7, meat 358, milk 241, fish 266.  
The authors acknowledge that these figures carry a high degree of uncertainty. Nevertheless, they do indicate 
that, according to this approach to analysis, all systems for the production of food from animals are profligate 
relative to food production from crops.

I argue however that this approach is seriously flawed because it gives only a measure of demand and does not 
take into account differences in the capacity of the land to meet this demand from renewable resources.  I am 
much more impressed by a new approach to analysis of ecosystems based on the concept of embodied energy 
or “emergy” that seeks to express all the work processes and resources (sunlight, water, fossil fuels, minerals 
etc.) used in the generation of a product in terms of a common unit of measurement (solar energy (seJ, Zhao 
and Li 2005). Research workers in South America have done much to pioneer this approach. Inevitably it 
involves assumptions that carry a deal of uncertainty.  However, I believe it to be a most elegant way of 
assessing the efficiency and sustainability of farming the land for food. 



Anais da 54a. Reunião Anual da Sociedade Brasileira de Zootecnia   | Foz do Iguaçu 2017 | ISSN 1983-4357 174

The approach was outlined in Fig 1.  Resources are defined as follows:
• Renewable emergy (R) = emergy equivalents “off the land” from sustainable sources e.g. sunlight, free 

water etc
• Unrenewable emergy (UR) = loss of emergy from land degradation (etc)
• Purchased goods and services (F) = bought in feed, fuel, labour etc.
• Yield (Y) = food for human consumption.

Table 5 uses the concept of emergy transformations to compare yield and sustainability of different agricultural 
processes, corn production in USA, conventional and organic pig production in Sweden (Pereira and Ortega 
2012), intensive and extensive dairy production in Brittany (France) and South Mali respectively (Vigne et al 
2013) and beef cattle grazing in Argentina (Rotolo et al. 2007). Three dimensionless ratios are used to compare 
the contribution of local resources to yield and sustainability:
• EYR (emergy yield ratio) = (R+NR+F)/F:  contribution of local resources (“land”) to product
• ELR (environmental load ratio) = (NR+F)/F: ratio of non-renewables to renewables in product.
• ESI (emergy sustainable index) = EYR:ELR: (yield:environmental compatibility) 

The ratios in column 1 (EYR) in Table 5 show that the relative contribution of local renewable resources 
to yield did not differ greatly between corn, conventional and organic pig production.  The contribution of 
local resources was greater for dairy production, especially low intensity dairy production in South Mali. The 
grazing of beef cattle was by far the most efficient in terms of the contribution of renewable resources.  The 
most striking differences between systems are revealed in ESI, the measure of yield relative to environmental 
compatibility. By this measure extensive, small-scale dairy production is more sustainable than intensive 
production even in the relatively pasture-based systems that operate in Brittany, France. However, beef from 
permanent pasture far outstripped all other systems by these measures of sustainability.  This may come as a 
surprise to the urbanites of today but would seem like a complicated proof of the obvious to the traditional 
gauchos of the Pampas or the indigenous races of North America living in perfect symbiosis with the bison. 

Table 5.  Yield and sustainability within agricultural systems assessed in units of embedded energy 
(“Emergy”) from Pereira et al 2012a,  Rotolo et al 2007b, Vigne et alc 2013).  EYR = emergy yield 
ratio, ELR = environmental load ratio, ESI = environmental sustainable index.  These ratios are 
dimensionless. For further explanation see text. 

EYR ELR ESI
Corna (USA) 1.07 18.8 0.06
Conventional piga (Sweden) 1.04 22.3 0.05
Organic piga (Sweden) 1.13 7.80 0.15
Intensive dairyc (Brittany) 1.35 3.25 0.42
Extensive dairyc (Mali) 1.89 1.25 1.57
Grazing cattleb (Argentina) 3.73 0.55 6.80

Coda: Animal science and human values
Animal Science is an applied science: the prime aim being to address private and public needs. Private 
needs are defined by individual demands for cheap, nourishing, tasty, healthy and humane food from farm 
animals.  Public needs, in this context, relate to the sustained quality of the living environment. These may 
be considered within two categories: 1). The physical properties of soil, water and air, climate stability, the 
productivity and health of plants and animals, both domesticated and wild. All these issues can be addressed 
comprehensively by good science.  2). Human values: these include the welfare of animals both domestic and 
wild, loss of habitat, especially for endangered species, loss of amenity and access to the natural world, and 
the disintegration of small, rural communities.  Science can inform these issues but cannot alone resolve them. 
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When faced by public demands for action in relation to issues of animal welfare and the environment, 
governments and legislative bodies claim to form “responsible” judgments based on science alone.  in fact, 
they don’t and indeed they can’t.  For example, in Europe the scientific evidence with regard to the welfare 
of sows in gestation stalls was examined and the EU concluded that stalls were unacceptable. The Federal 
Governments of Australia and the USA examined exactly the same evidence and came to the opposite 
conclusion. In both cases, their conclusions were based on value rather than scientific judgments. It could be 
argued that this difference of opinion was because the Europeans gave greater importance (a higher value) to 
the social behaviour of sows relative to physical aspects of welfare, such as body condition and absence of 
injury. A less charitable interpretation would be that, relative to the Europeans, politicians in Australia and the 
USA were under more pressure from the agricultural industry and less pressure from consumers. As it turns 
out, they were probably wrong. In the USA consumer, pressure is driving a progressive ban on the sow stall on 
a state-by-state basis. The pressure for higher standards of animal welfare in many developed and developing 
nations is coming from the people. This is all for the good.  However, the people who exert the pressure tend 
to be those who care a great deal about animals, but often have little, if any, experience in caring for them. 
The role of the animal welfare scientist is not just to seek the truth, but also to guide public opinion towards 
solutions that the animals themselves would favour. Although the possibilities for acquiring new scientific 
knowledge and understanding of the behaviour and welfare of animals are endless, I believe that we have 
reached a stage of scientific knowledge where we can proceed from research to action: action to assess the 
general welfare of animals on farms and to identify specific problems and action to address these problems. 

In the context of environmental issues, we have a lot more to learn although new approaches to life-cycle 
analysis (e.g. “emergy” analysis) have introduced some fascinating insights into how these issues may be 
better informed by science.  However, the main obstacle to a more enlightened and effective approach to 
maintaining the quality of the living environment is not a lack of good science but entrenched attitudes to the 
business of farming and food production.  Far too many farmers, consumers and politicians operate on the 
principle that the purpose of farm land is simply to provide food; i.e. our individual private needs, and to be 
rewarded by the price we pay for food.  We do not, as yet, have the tools to give a proper value to the extent 
to which farming, whether arable, livestock or mixed, can affect, for better or worse, the quality of the living 
environment. Problems of pollution (e.g. N run-off) In areas of intensive livestock farming (e.g. Holland) 
are being addressed in a scientific fashion.  However, discussion of the potential environmental benefits of 
mixed and livestock farming systems tends to be dominated by value judgements relating to e.g. wildlife and 
amenity.  While these concerns may be admirable, they are not likely to attract much government funding.  
The greatest and most exciting priority for new animal science is to analyse, understand and quantify the 
potential for livestock production systems to contribute to the lasting public good through reduction in the use 
of competitive feeds and imported, non-renewable resources, carbon and water sequestration, better protection 
of farmed and wild animals, amenity and beauty.  Only through a combination of good science and wise value 
judgements, can we quantify their contribution to the public good and so properly inform the debate as to how 
they should be rewarded from the public purse.  
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Abstract
Metabolomics combines several disciplines to characterise metabolomes that can be defined as all detectable 
metabolites present in a biological system. Metabolomics can provide information on metabotypes that are 
new intermediate or internal phenotypes that could be used to fill the gap between the genomic space and 
the external or production traits in livestock. Internal phenotypes might be able to dissect complex traits 
that are traditionally difficult to be improved in animal breeding and selection using traditional approaches. 
A few studies have already reported preliminary information on heritability and genetic factors affecting 
metabotypes. Metabolite based genome wide association studies have been recently carried out in pigs and 
cattle using targeted and untargeted metabolomic platforms and have identified mQTL on genes whose function 
can directly explain the variability of the level of the corresponding metabolites. Metabolomics might be 
considered as the next generation phenotyping frontier that could directly or indirectly link variability at the 
genome level and production traits making it possible to design new breeding programmes for sustainable 
animal productions.

Keywords: Genomics, GWAS, Metabolomics, Metabotype, Phenotype. 

Introduction
The fundamental concepts that relate metabolism and genetics in all organisms, including livestock species, 
have been proposed by Beadle and Tatum (1946) even before the discovery of the DNA. At that time, the 
two authors proposed the theory “one gene – one enzyme” (Beadle and Tatum, 1946) that was subsequently 
refined with a more complex definition of metabolism and genetics derived by the subsequent progress in 
these areas. These authors further extended the idea of Garrod (1902), who published more than one century 
ago, the first inborn error of metabolism in humans (e.g. alkaptonuria) that linked genetics and metabolites.

Extreme cases of inborn errors of metabolism have been more recently also characterised in several livestock 
species. Some of these cases are only interesting examples of animal models useful to study similar defects in 
humans, others are more relevant in terms of economic impacts in the animal production systems. In many cases, 
similar metabolic defects in different species are derived by mutations in homologous genes. For example, 
elevated levels of trimethylamine (TMA), derived by mutations in the flavin-containing mono-oxygenase 3 
(FMO3) gene determine the fishy off-flavour in cow’s milk (Lundén et al., 2002), the fishy taint of in chicken 
and quail eggs (Honkatukia et al., 2005; Mo et al., 2013) and the fish-odour syndrome (OMIM #602079) in 
humans (Dolphin et al., 1997). High blood plasma cholesterol level has been identified in pig populations 
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caused by mutations in the APOB and LDLR genes (Rapacz et al., 1986; Purtell et al., 1993; Hasler-Rapacz 
et al., 1998), providing interesting models for human hypercholesterolemia. Several other examples could 
be listed in all major livestock species (Fontanesi, 2016). These are extreme examples of altered metabolism 
due to genetic defects. However, most of the genetic factors affecting the metabolism show a continuous 
range of variation, following a classic normal distribution. Metabolism can be measured based on the level 
of metabolites that defines unconventional phenotypes. These phenotypes are determined by the interaction 
of environmental factors (i.e. circadian rhythms, feeding, treatments, climate conditions) and genetic factors. 
Therefore, the interpretation of the genetic aspects of metabolic differences is quite challenging and needs the 
application of new methods for the dissection of complex traits, that in turn may affect production traits.

Metabolomics
Metabolomics is opening new possibilities to investigate metabolites and explore this new class of phenotypes 
that can be linked to variations in the animal genome. The term metabolome was coined by Oliver et al. (1998) 
to indicate all organic molecules of small molecular mass present in a biological system. These molecules 
(indicates as metabolites; Junot et al., 2014) are produced by different biochemical pathways through the 
activity of different enzymes that catalyse many different reactions. Metabolites can be distinguished in 
endogenous metabolites and xenobiotics. Endogenous metabolites are organic molecules produced directly 
by the organism through its biochemical machinery. Xenobiotics are organic compounds that derive from 
external molecules (drugs, drug metabolites, pollutants or other environment-derived compounds) that are at 
least in part processed or transformed in the organism. Other metabolites are produced by microbiota and then 
transferred to and in some cases transformed by the host organism. Endogenous metabolites are classified as 
primary and secondary metabolites: the formers are simple organic molecules or monomers (e.g. amino acids, 
nucleotides, organic acids and lipid components); the latter are derived from primary metabolites (e.g. small 
hormones, lipids, phytochemicals, etc.).

Metabolomics is derived by the combination of multidisciplinary approaches by merging analytical chemistry, 
chemometrics, biostatistics, biochemistry and bioinformatics. Its final aim is   to identify and quantitate all 
detectable metabolites present in a biological system in a single experimental step (Adamski and Suhre, 2013). 
Metabolomics can provide a picture of the biochemical state of an organism determined by the interaction of 
its specific genetic factors (acting through gene expression and protein or enzyme production and activities 
and affected by its genome variants) and environmental factors (all external factors independent by the genetic 
constitution of the animal: nutrition, treatments, physiological states of the animal, etc.; Fontanesi, 2016). 
We can consider the level of metabolites measured in a biological sample as intermediate phenotypes (Fiehn, 
2002; Houle et al., 2010) that link genomic information and complex production traits, referred also as final 
or external phenotypes (Figure 1). These intermediate phenotypes based on the level of metabolites are called 
metabotypes. The challenge is to use metabotypes to understand the biological mechanisms that determine the 
differences among animals in terms of production traits and, in particular, for traits that are quite complicated 
to be measured, like disease resistance or resilience and welfare related aspects (Fontanesi, 2016).

Despite the recent analytical advancements, metabolomics is still in its infancy compared to other omics 
disciplines, such as genomics and transcriptomis (Fontanesi, 2016). This is mainly due to the large chemical 
heterogeneity of the metabolites and their variability in terms of stability that make it difficult to develop 
analytical solutions to capture and measure all class of organism compounds present in a biological sample. 
However, the development and integration of high performance liquid-phase chromatography (HPLC), mass 
spectrometry (MS) and nuclear magnetic resonance (NMR) spectroscopy have increased the throughput and 
the sensitivity of the analytical platforms and the possibility to analyse quite a high number of metabolites in a 
single analytical step. Metabolomics analytical systems can be divided in untargeted or non-targeted platforms 
and targeted platforms. Untargeted platforms detect unknown compounds before analyses but that might not 
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be new and can be identified subsequently through chemometrics analyses or are ureally unknown analytes. 
Untargeted metabolomics is a free-hypothesis approach that is open to new discoveries providing an unbiased 
exploratory analysis measuring as many metabolites as possible (Fuhrer and Zamboni, 2015). Targeted 
platforms measure compounds that are defined before the analytical steps. Most of the first studies that have 
measured metabolites in livestock for many different purposes can be considered targeted approaches that 
obtained information on a few metabolites (amino acids, free fatty acids, nucleotides, etc.) taking advantages 
from commercial kits and common applications. More recent metabolomic studies carried out in livestock 
have been based on untargeted metabolomics approaches.

Different statistical methods have been used to explore complex metaboloic datasets. Univariate and 
multivariate methods have been proposed including supervised multivariate approaches that can be used for 
building prediction models (Alonso et al., 2015; Ren et al., 2015). Statistical analyses need to be integrated 
with biological information attaching the interpretation of the data to biochemical pathways. Integrative 
methodologies use pathway and network analyses. Pathway analysis is based on previous information already 
available and organized in dedicated databases such as the Kyoto Encyclopedia of Genes and Genomes 
(KEGG; http://www.genome.jp/kegg/; Kanehisa et al., 2014). Pathway data analysis in metabolomics is 
based on metabolite set enrichment analysis (MSEA; Xia and Wishart, 2010) implemented in a few tools for 
comprehensive metabolomics analyses such as MetaboAnalyst (Xia et al., 2015). An example of application 
of MSEA in livestock has been reported by Bovo et al. (2015) in the metabolomic profile dissection in pigs of 
different sexes. Network analyses are hypothesis-free for the construction of relationships between metabolites 
or groups of metabolites that are based on correlations. In this way, it is possible to identify new relationships 
and reconstruct biological pathways without any pre-defined information.

Metabolomics in animal breeding
Phenotypes are the cornerstones in animal breeding and selection. Internal phenotypes derived by metabolomics 
analyses, the metabotypes, provide information to dissect complex traits in simpler biological traits, linking 
genetics and physiology of the animals. In animals, metabotypes can be measured from biofluids that can be 
easily and routinely collected. For example, milk in dairy species, blood, muscle or other tissues collected after 
slaughtering of meat species can be obtained quite easily and on a large number of animals for subsequent 
metabolomic analyses.

The first step to link metabotypes and genetics is to estimate heritability of these new phenotypes. So far, 
a few studies in pigs and dairy cattle have reported heritability of metabolomically derived information. In 
pigs, heritability was estimated for plasma metabolites measured with a targeted analytical platform in about 
900 performance-tested Italian Large White pigs (Fontanesi et al., 2014). A quite large heterogeneity both 
within as well as across metabolite classes was reported (heritability ranged from 0.07 to 0.73; Fontanesi et 
al. 2014). In addition, Bovo et al. (2016a) demonstrated that the level of several of these metabolites differs 
between breeds. In dairy species, the milk has been the most investigated biofluid due to the easy collection 
procedures. Heritability of a few metabolites that are considered important biomarkers of physiological states 
of the cow, predictors of functional traits or relevant for nutritional quality of the milk (e.g. urea measured 
as milk urea nitrogen, lactate, β-hydroxybutyrate or BHBA, acetone, glucose, fatty acids) were reported in 
studies that specifically targeted these compounds (Welper and Freeman, 1992; Mitchell et al., 2005; Miglior 
et al., 2006; Miglior et al., 2007; Stoop et al., 2007; Van der Drift et al., 2012; Soyeurt et al., 2007; Stoop et 
al., 2008). Buitenhuis et al. (2013) analysed 31 metabolites in 371 lactating Holstein cows using an untargeted 
metabolomic approach (i.e. NMR). Heritability ranged from 0 (lactic acid) to about 0.8 for orotic acid and 
BHBA. Wittenburg et al. (2013) estimated genetic parameters of 190 milk metabolites detected with GC-MS 
in about 1300 Holstein cows. Heritability ranged from 0 to about 0.7 and significant additive genetic variation 
was obtained for about 25% of the detected metabolites. These studies were carried out using different analytical 
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platforms and using milk from cows at different lactation periods. Considering the few overlapping metabolites 
(only 10 metabolites were the same in both studies), heritability was only in part concordant. Some of these 
metabolites are potential marker for mastitis, feeding efficiencies subclinical ketosis or prognostic markers 
for risk of ketosis development. Therefore, they could be used as new phenotypes in breeding programmes to 
improve difficult traits (Fontanesi, 2016).

In general, metabotypes can be used to predict production traits based on two main aspects: 1) they can be used 
to deconstruction of complex traits into more simple traits (metabotypes) usually interconnected to each other 
(in metabolic pathways) close to the biological mechanisms determining a final phenotype; 2) they can be used 
as correlated and convenient proxies or substitutes of traditionally defined traits (Fontanesi, 2016). In this way, 
it could be possible to predict traits that are difficult or expensive to be measured or detected and to predict as 
early as possible traits that can be measured or inferred late in the productive life of the animals (Fontanesi, 
2016). For example, Buitenhuis et al. (2013) reported the genetic correlations between milk metabolites and 
milk production traits. Karisa et al. (2014) reported that 12 plasma metabolites were significantly associated 
with residual feed intake.

Merging metabolomics and genomics in livestock
The link between DNA mutations and the level of metabolites in animals has been already established for 
several inborn errors of metabolism, as mentioned above. For many other metabolites that do not have extensive 
impacts causing diseases but that are determined by genetic factors, as deduced from their heritability, we are 
just at the beginning to establish relationships at the genomic level (Fontanesi, 2016). Genetically influenced 
metabotypes or GIM (Suhre and Gieger, 2012) are metabolites whose level is modified by genetic factors and 
that are linked to variants at the genome level. GIM can be identified using genome-wide association studies 
can analyse a high number of polymorphisms (usually single nucleotide polymorphisms or SNPs) in hundreds 
or thousands of animals that are also phenotyped using metabolomics approaches. Metabotype levels are then 
used to establish association with SNP genotypes at the analysed marker sites that in turn are mapped on a 
reference genome. These studies have already identified several SNP-metabolite trait associations or mQTL 
close to or within genes encoding for enzymes, transporters or other related proteins directly or indirectly 
linked to the metabolic pathways that include the targeted metabolites (Suhre and Gieger, 2012; Kastenmüller 
et al., 2015; Gauguier, 2016). When direct links between mQTLs and metabolites are obtained, it is possible 
to infer the biological mechanisms that lead to the detected variability in metabolite levels in a livestock 
population. 

Population-based mGWAS have been carried out in pigs and dairy cattle. In pigs, Fontanesi et al. (2014, 2015) 
and Bovo et al. (2016a) reported two mGWAS on performance-tested animals for which their plasma was 
analysed for about 200 metabolites. The level of several metabotypes was associated with polymorphisms 
in genes explaining a relevant fraction of the genetic variability of these internal phenotypes, creating new 
possibilities to design nutrigenomics approaches (Fontanesi 2016). Buitenhuis et al. (2013), using an untargeted 
metabolomic approach, reported a mGWAS using milk metabotypes in about 400 Holstein cows. Highly 
significant mQTL were reported for a few metabotypes: orotic acid (on bovine chromosome 1 or BTA1), 
malonate (on BTA2 and BTA3), galactose-1-phosphate (on BTA2), glucose (on BTA11), urea (on BTA12) and 
carnitine and glycerophosphocholine (on BTA25). In particular, the results for glycerophosphocholine, which 
is considered a biomarker for ketosis resistance (Klein et al., 2012), could provide the basis for marker assisted 
selection programs in dairy cattle against this relevant metabolic problem. Gene variants in the apolipoprotein 
receptor B (APORB) gene were subsequently reported to be the causative mutations of this mQTL located on 
BTA25 (Tetens et al., 2015).
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Towards a systems genetic approach in livestock based on mQTL
Intermediate phenotypes fill the biological gaps between the genomic space (in which DNA polymorphisms 
are located) and the external phenotypes, defined by complex production traits (Figure 1). Metabotypes seems 
the most interesting intermediate phenotypes that can be potentially analysed on a routine level. Metabotypes 
are quite close to the external phenotypes that are important in animal breeding. For example, metabolite 
analysis on easily accessible animal biofluids (i.e. milk or blood) might be cheaper and more convient than 
gene expression analysis at the population level. Therefore, metabolites might be suitable to become proxies 
and to better describe economically relevant traits. The integration of metabolomics and genomics data in 
innovative genomic selection approaches could be useful to improve prediction ability of genomic selection 
models for complex and difficult traits that cannot be measured directly on the animals. For example, precise 
evaluations of disease resistance traits could be only measured in challenging experiments that are usually 
impractical, due to obvious restrictions and the need to involve a high number of animals. However, new 
methodological methods should be implemented to take advantage from this promising combination of high 
throughput phenotyping approach and genomics. 

Conclusions
Associations between metabotypes and polymorphisms in livestock can be obtained with a relatively small 
number of animals compared to similar studies carried out in humans. This is due to the fact that in animals it is 
usually possible to better control environmental factors, reducing the power of the studies. This is an advantage 
that is counterbalance by the instrinsic difficulties to design mGWAS using field animals for which sampling 
protocols are more difficult to be standardized. Metabolomics has not yet reached its maximum potential in 
terms of throughput or possibility to describe the whole metabolomic profile of a biological sample. Therefore, 
new advancements are expected from the analytical and computational sides. It is clear that new traits can 
be described using metabotypes and new avenues to disclose the complex biological mechanisms affecting 
complex traits can be reconstructed by combing metabolomics and genomics data. Metabolomics can be 
considered the next-generation phenotyping frontier that will make it possible to fully exploit the novelties 
derived by the shifting from the genetics to the genomic era in livestock breeding and selection. 
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Figure captions

Figure 1. Levels of phenotypic information with intermediate phenotypes. Modified from Fontanesi (2016).
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Abstract
European livestock systems evolved since the 1960s towards specialization of productions, larger use of 
commercial inputs, and higher investments for farm size enlargement, new buildings and large agricultural 
machinery. This increased total production costs very much while prices remained relatively low, inducing 
low margins per ha or per animal. Beef meat production was partly replaced by pig and poultry meat while 
the grassland area decreased. All these trends went to the opposite side of agroecological systems. Now, the 
European agricultural sector is facing serious difficulties, the number of farmers tends dangerously to very 
low levels. Agroecology appears to be a possible solution. It is based on an increase of biodiversity at all 
levels from soil to landscape. The ecosystem services provided by biodiversity can largely replace the use of 
fossil fuels and inputs that derive from them such as inorganic nitrogen fertilizers, pesticides, animal feed and 
fuel for machines. Agroecological livestock systems give priority to grassland and feed instead of food for 
livestock feeding, nitrogen-fixing legumes, nutrient cycling, mixed farming, holistic animal health approach, 
and rustic breeds that have good grazing ability. Each component of the system including temporary and 
permanent grasslands and livestock types fulfil multiple roles. Compared to conventional high-input systems, 
this paradigm change leads to an agroecological system where revenue and income increase by dramatic cost 
reduction, product quality increase, product processing and short and local marketing chains. This opens new 
perspective for farmers and citizens/consumers.

Keywords: Biodiversity, cost reduction, legume, mixed farming

1. Introduction
Since the beginning of the Common Agricultural Policy (CAP) of the European Union (EU) in the early 
1960s, the structure of European farming systems fundamentally changed. ‘Modernization’ was the leitmotif 
of agricultural policy, development and research. It implied a break with previous logic and practices. It 
intended to quickly increase yields and production by investments in farm size enlargement, new buildings 
and machinery, specialization of productions, changes in crop and livestock genetics, and intensification by a 
large use of commercial inputs.
Till the 1950s, most farms were mixed; they often combined arable crops, temporary and permanent grasslands, 
sometimes permanent crops, and a variety of livestock types.
With the modernization of structures, some farms specialized in arable cropping while others specialized in 
livestock production. Most livestock farms specialized in grazing livestock and others in monogastrics. Cattle 
farms specialized either in dairy cow, either in beef cattle. Specialization was justified by the need to invest in 
land, buildings, machinery, and genetics (fixed costs). Since it was too expensive to invest in production factors 
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for all productions, specialization was a way to ‘improving’ production structure at ‘realistic’ financial and 
labour costs. A second important trend was intensification. Commercial input use (variable costs) increased a 
lot. In livestock productions, this concerned mainly fertilizers, pesticides on crops, concentrate feed, genitors 
or their sperm or ovule, and veterinary costs. All theses changes induced a very significant restructuration of 
the European agricultural sector.

Grasslands are still important components of European landscapes and farming systems. Permanent grasslands 
covered over 57 million ha in the European Union (EU-27) in 2007, temporary grasslands about 10 million 
ha. Together, they occupy about 39% of the European Utilized Agricultural Area (UAA). There were about 
134 million Livestock Units (LU) of total livestock and 78 million LU of grazing livestock (59%) in the 
EU-27 in 2007. Grasslands are still the basis of the feeding of these 78 million LU of grazing livestock. 
European grasslands are managed by about 5.4 million holders, i.e. about 40% of all farm managers (European 
Commission, 2011). Farms specialised in grazing livestock represented 27% of the total holdings, while mixed 
livestock and mixed crop-livestock totalled 2% and 6%, respectively (European Communities, 2000).
However, the permanent grassland area decreased a lot in the last decades. In the EU-6 (Benelux, France, 
Germany (GFR), Italy), permanent grassland losses are estimated at about 30% and 7 million ha between 1967 
and 2007 (Eurostat). In the same period (1961-2009), the maize area more than doubled, it gained 1.2 million 
ha in France, Germany and Benelux (FAOSTAT). This reduction process of the permanent grassland area is 
still on-going.

The dairy cow population felt down by 10 million heads in the EU-9 (EU-6 + Denmark, Ireland and the 
United Kingdom) between 1975 and 2007 (decrease of 40% of the 1975 population). This decline started after 
the implementation of the milk quotas in 1984. At the opposite, the suckling cow and the sheep populations 
increased, by about 3 and 8 millions heads respectively during the same period in the EU-9 (Huyghe et 
al., 2014) but did not compensate for the decline of dairy cow populations. The evolution of the livestock 
population of the 27 European countries between 1961 and 2008 shows a significant increase in the number 
of pigs and chicken (+63 and +56% respectively) but reductions in the number of cattle and sheep (-11 and 
-12% respectively) (FAOSTAT). The volume of pig and poultry meat increased even more (+138 and 393% 
respectively) because of productivity gains.

The example of the evolutions in Upper Normandy (France) is quite representative of land use changes in North 
West Europe except for the protein crop area that increased particularly a lot in this region. Between 1970 and 
2000, the permanent grassland area was reduced by about 50% during this period. Cereal, oilseed rape, protein 
crop and green maize areas gained each about 40,000 ha which totals about 170,000 ha. This amount has to 
be compared with the 200,000 ha lost by the permanent grassland area. The dairy cow population declined by 
two third due to productivity gains. Only a part of these dairy cows were replaced by suckler cows.
Farmer’s population declined very rapidly in Europe throughout the 20th century. Farm numbers in France 
declined from 5.5 to 0.6 million, or a reduction of about 90% during the 20th century (Gauvrit, 2012). 
Reduction of farmer’s numbers was financially supported by the CAP since the 1970s for increasing farm 
size and fastening farm ‘modernization’. For instance in 1955, France counted 2.3 million farms. In 2003, 
they were not more that 590,000 and only 62% of them were regarded as professional. Two million people 
lived on these farms in 2000, that is to say four times less than in 1955 (Desriers, 2007). The total number of 
agricultural holdings in the EU-9 was almost reduced by 50% in 30 years (1975-2007) (Huyghe et al., 2014). 
The rate of decline of dairy farms is higher than the average of all farm types (Eurostat). 

Between 1975 and 2007, the decline of Dairying specialists was very important (72%) in the EU-9 while Cattle 
rearing and fattening specialists and Sheep, goats and other grazing livestock specialists was much more stable 
(3% decline and 15% increase respectively). The size of Grazing livestock holdings almost doubled during 
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that period (Huyghe et al., 2014).

These evolutions have social consequences. Farming has one of the highest suicide rate of all occupations 
(Farkas, 2014). In France, dairy and beef cattle breeders are the most likely farmer’s types that commit suicide 
(Bossard et al., 2013).

Compared to the situation that prevailed in the 1960s, EU citizens eat more ‘white meat’ (pig and poultry), less 
‘red meat’ (beef and sheep) and more processed or prepared food ‘away from home’ (European Commission, 
2003; Duquesne et al., 2006). Pig meat accounts for about 44 kg, beef and veal 20 kg and poultry 23 kg per 
head and per year (European Commission, 2003). White meat is cheaper than red meat notably because pigs 
and poultry are largely fed with cheap imported feedstuff that are for instance by-products of oil extraction and 
of other agro-food industries, and are imported without or with a low tax level notably from countries where 
land and manpower are cheap. 
Most of these trends went in the exact opposite direction of the principles that makes the basis of agroecological 
systems. This chapter analyses an alternative and focuses on temperate areas and especially temperate Europe.

2. The limits of conventional farming systems
The current dominant system requires a continuous quest for farm size enlargement, and for increase of 
production volume and yields. This is achieved by important investments in land, buildings, machinery and 
genetics (fixed costs). It implies also important input uses such as fuel, fertilizers, pesticides, animal feed, and 
veterinary costs (variable costs). Total production costs are thus high.

In parallel with globalization of the food market, product price became highly variable. This trend combined 
with long-term credit of farming enterprises induced a high risk for the capacity to refund loans and consequently 
a high risk of bankruptcy. Input prices increased faster than the price of products in the last decade, reducing 
profitability. Some products prices such as milk were even reduced for variable periods. Since most European 
farms depend on subsidies, their progressive reduction is an additional concern for farm profitability and 
survival. All these economic evolutions are seriously threatening the sustainability of conventional farming 
systems.

On the other hand, conventional farming has several negative impacts on the environment and biodiversity, 
and the food sector experienced several food scandals in the last decades. As a consequence, consumers do not 
trust the agro-food sector anymore as shown for instance by a survey carried out in Belgium (Solidaris Survey, 
2013). Two third of Belgian citizens for instance believe that the majority of food they buy is risky for their 
health and 70% of Belgians consider that the food system should be fundamentally redesigned. Citizens want 
to buy local and quality products at a reasonable and fair price. The organic food market is developing fast.

3. Another way is possible
Alternatives to conventional livestock systems can though be developed. These alternatives require a paradigm 
change. They are based on significant reductions of fixed and especially variable costs, on quality production, 
on product processing, and on short and local marketing chains. Cost reductions are always desirable; the two 
last possibilities are dependent on local situations and possibilities. At these conditions, farms do not need to 
grow in size anymore or can even become smaller. They become more independent from the world market. 
Their income is more stable because they develop trust relationship with clients which allows higher price 
stability than that of the traditional market. Farmers get higher prices compared to prices paid by the industry 
and clients pay lower prices compared with supermarket prices. It is thus a win-win solution.

Important cost reductions can sometimes induce yield and production reduction but it should not provoke 
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income reduction. Income should be higher and more stable on the medium and the long term.

3.1. Arable land and temporary grasslands
After a long episode of conventional arable farming involving aggressive and frequent tillage, low organic 
matter soil restitution, nitrogen fertilizer and pesticide use, soil fertility is felt down to a low or very low level. 
The transition towards agroecological systems requires soil fertility and soil life restoration on the long-term, 
and on the short-term to sustain crop and grassland yields by the inclusion of legumes in crop rotation. These 
legumes can fix nitrogen that boost crop growth. The most efficient nitrogen-fixing legumes are perennial 
forage species such as lucerne and red clover. They can fix annually from 200 to 400 kg N/ha (Deprez et al., 
2004; Peeters et al., 2006). Legume-based temporary grasslands can fix much more nitrogen than the two 
other nitrogen sources: annual pulses and legume-based intercrops. These annual crops can only fix annually 
about 100 and 60 kg N/ha respectively (Peeters et al., 2006; Jensen et al., 2010 in Murphy-Bokern et al., 2017; 
Baddeley et al., 2013; Gebhard et al., 2013). 

Legume-based temporary grasslands are the only crops that can significantly and relatively rapidly increase 
soil organic matter content, boost soil life and leave large amounts of nitrogen in the soil for the following 
crops of the crop rotation. The ideal proportion of these grasslands in crop rotation was estimated in practice at 
about 50%. After one or two-year grassland, the yield of a cereal is typically twice the yield of that of a cereal 
following another cereal. Legume-based temporary grasslands are also essential for controlling weeds and to 
a lower extent crop pests and diseases (Wilkins, 2008). Legume-based temporary grasslands are thus one of 
the pillars of agroecological systems.

The existence of a high proportion of temporary grassland in cropping pattern implies large amount of forage 
production. Agroecological systems require thus almost automatically the combination of crop and livestock 
production in mixed systems. If livestock is not present in a farm at the beginning of a transition period, 
livestock should be (re-)introduced. Ruminants should be the first choice since monogastrics are less efficient 
for using grass. That in turn restores a new balance in meat consumption at the advantage of red meat (beef, 
sheep) compared to white meat (pig and poultry). Monogastrics can though be easily integrated in grass-
based systems. They can graze temporary grasslands that could be periodically renovated or included in crop 
rotations, or be integrated in rotational stocking systems on permanent grasslands, for instance as followers of 
a first grazer group of ruminants. All livestock types have thus the potential to improve a lot the efficiency of 
mixed agroecological systems.

3.2. Permanent grassland and grazing
For the same reasons than on arable land, production costs should be reduced in permanent grassland 
management by using better and more grassland forages instead of concentrates and green maize (Peyraud 
et al., 2010). The objective is thus to increase forage self-sufficiency and reduce external input use. This 
objective can be achieved in several ways.

It can consists in giving priority to feed compared to food: grazed grass is the cheapest feed compared to all 
others; grass and maize silage costs are usually similar; concentrate feed (food) such as cereals and soybean 
the most expensive (Deprez et al., 2005; Finneran et al., 2012).

Extending the grazing season in spring and autumn is also a very efficient means since it allows to reducing 
the consumption of conserved forages that are more expensive than grazed grass. Producing the best possible 
quality of conserved and grazed forages reduces the need to buy expensive protein-rich concentrate feed. 
Temporary grasslands, in particular Italian ryegrass/red clover mixture starts growing faster than permanent 
grasslands in spring. It can be lightly grazed for about two weeks before permanent grasslands start growing. 
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In autumn, temporary grasslands such as lucerne/cocksfoot or Italian ryegrass/red clover mixtures can be 
grazed until November and even December in the Northern Hemisphere, when permanent grasslands have 
stopped growing. In this case, grazing on usually wet soils must be done with extreme care to not degrade soil 
structure, by very short grazing periods on small fresh grass plots. These techniques combined may save one to 
three months of expensive conserved winter-feeding thanks to cheap grazed grass. This can also be achieved 
by starting grazing permanent grassland early in March compared to a traditional start in Mid-April. An early 
part-time start of grazing in March during 3 to 4 hours per day for instance, not only reduces conserved forage 
feeding, it facilitates the subsequent management of grassland plots and produces a more leafy and digestible 
grass for the following stocking cycles (Peyraud, 2010).

Alignment of the calving period with the beginning of the grass growth period allows to produce more milk 
and meat from grazed grass, and thus reduce production costs (Dillon et al., 1995).

A French study (Peyraud et al., 2014) compared average data of grassland-based and more intensive dairy 
farms. Grassland-based farms are on average smaller than the intensive farms (56 versus 78 ha), use more 
grass (87 vs 67% of their Main Forage Area) and thus less silage maize (11 vs 32%) and produce less cereal 
(8 vs 20 ha). In spite of a lower quota (266,500 vs 349,900 l yr-1) and a smaller total value of products per 
agricultural working unit (AWU) (88,454 vs 104,840 €/AWU), grassland-based farms produce an income 
before tax that is higher (21,907 vs 17,261 €/AWU) than the average of intensive farms, because of savings 
on the production costs (248 vs 568 €/ha). These savings relate mainly to the purchases of concentrated feed 
(154 vs 320 €/ha) and inorganic fertilizers (21 vs 92 €/ha). 

Grazing systems have several strengths compared to housing systems. They are more resilient especially in 
times of price variability. They have lower variable costs (e.g. for concentrates). They are more forage self-
sufficient. They have similar income per agricultural working unit (AWU), are sometimes more profitable 
whatever the economic context and always more profitable in a low milk price context than ‘more intensive’ 
systems (Oostindie et al., 2013; Peeters et al., 2015). They provide better opportunities for cows to express 
natural behaviour. Animal health and cow fertility are usually better in grazing than in housing systems for 
instance regarding hoof condition, wound healing and infection risks.
Grazing systems provide also a good image of dairy farming because citizens associate grazed grasslands to 
landscape naturalness, product quality and animal welfare (Jaffrès, 2007).

3.3. Livestock and design of farming systems
There are possibilities to change the logic of the production system by a holistic approach. Priority should not 
be given for instance to high genetic merit dairy cows and then adapting the production system to the high 
requirements of these cows. Instead, the approach should consist in designing a sustainable system and then 
choosing a cow type adapted to this system. This cow type should be adapted to grazing and able to graze 
effectively and ingest large amounts of green fodder. It should be able to move on relatively long distances. It 
should be robust and autonomous for calving for instance. It should be more flexible, have improved health 
and fertility, and higher milk and beef value per litre or kg compared to highly specialized breeds (Coleman 
et al., 2009; Prendiville et al., 2009; Delaby et al., 2014). These cow types are often cross-bred (e.g. ‘Jersey × 
Holstein-Friesian’ crosses) and double-goal cows (e.g. ‘Normande’ or ‘Fleckvieh’ breeds). It may be possible 
that this cow type is less productive in milk production than very high-yielding ‘Holstein-Friesian’ cow. 
However, more income can result from meat and feeding costs can be reduced. In total, the system should be 
more profitable and more resilient.

In case of restricted feed availability, during a period of slow grass growth for instance, the organisms of 
highly productive dairy or beef breeds such as ‘Holstein-Friesian’ and ‘Belgian Blue’ continue giving absolute 
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priority to milk or meat production. This characteristic of this animal type induces health and fertility problems, 
reduces animal welfare and lifetime expectation (Delaby et al., 2010). In contrast, animals adapted to grazing 
and more rustic maintain adequate body reserves. This physiological feature prevents them from reproduction 
and health problems. 

4. Multiple roles of grasslands in agroecological systems
All components of agroecological systems should be multi-functional; they should fulfil multiple roles. The 
respective roles of temporary grasslands, permanent grasslands and livestock are listed and shortly commented 
below.

4.1. Temporary grassland
The roles of legume-based temporary grasslands are:
• Producing high forage yield
• Providing high quality feed to livestock
• Fixing nitrogen for the whole agricultural system
• Increasing crop yield of subsequent crops in crop rotations
• Increasing Soil Organic Matter (SOM) content and restoring soil life in arable soils
• Protecting arable soil against erosion
• Improving rain water infiltration and soil drainage compared to annual crops
• Controlling perennial and annual arable weeds
• Decreasing crop pests and diseases in crop rotations
• Providing a source of pollen and nectar for pollinators, especially for bee species
• Providing a habitat for wildlife as a source of nutritious leaves, insect protein or nesting place for farmland 

birds or mammals

Agroecological systems are based on a holistic approach but three main issues are particularly important on 
arable land: nitrogen availability, Soil Organic Matter (SOM) and soil life restoration; weed control; and pest 
and disease control. Major tools for tackling these issues in agroecology are for:
• Nitrogen availability, Soil Organic Matter (SOM) and soil life restoration: Temporary grassland, green 

manure, companion plants, crop waste, Farmyard Manure (FYM), compost, organic agro-industrial waste
• Weed control: Temporary grassland, Biomax, Biomax mulch, mechanical weeding in intercropping, 

companion plants, spring tine harrow and other mechanical tools, weedcutter (e.g. CombCut)
• Pest and disease control: Resistant species and cultivars, crop rotation including temporary grasslands, 

herbaceous strips for increasing populations of natural enemies of crop pests, soil life, mulch, compost tea
• Temporary grasslands are the most efficient mean for the two first issues. It is an important tool for the 

third one.
• 
4.1.1. Fodder production
Average annual yields of legume and legume-grass mixtures of temporary grassland can reach for instance 
11-17 t DM/ha in year 1 and 8-15 t DM/ha in year 2 without N fertilization (Peeters et al. 2006). This is often 
comparable or higher than heavily fertilised grass mixtures (e.g. 450 kg N/ha*year) (Nyfeler et al., 2009)
Compared to grasses, legumes have high nutritive value and intake potential. Large use of nitrogen fixing 
legumes in temporary grassland mixtures conserved as silage, haylage or hay may significantly reduce 
commercial concentrate inputs. Producing the best possible quality of conserved and grazed forages reduces 
the need to buy expensive protein-rich concentrate feed. Quality of forages can be optimized by grazing 
or cutting at adequate physiological stage, by the adoption of adequate stocking, wilting and conservation 
techniques. These techniques are extensively described in the literature (e.g. Frame and Laidlaw, 2011). 
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4.1.2. Nitrogen fixation
Perennial forage legumes can fix significant amounts of nitrogen. They can thus reduce nitrogen external 
input use in grasslands. For instance, the amount of nitrogen fixed by lucerne and red clover and assessed by 
different methods varied from 251 to 546 kg N/ha*year for red clover and from 292 to 502 kg N/ha*year for 
lucerne in Belgian temporary grasslands (Deprez et al., 2004). Dry matter and N yields of non-fertilised grass-
legume mixtures were close to those of a pure perennial ryegrass fertilized with 400 kg N/ha*year. 
A part of this nitrogen is distributed to animals as a source of protein, for instance as hay or silage for the 
winter period. Another part of the total nitrogen fixation by legumes is directly available for the following 
crops of the crop rotation through soil plant residues, root excreta, and dead rhizobium nodules. 
The main proportion of this ingested nitrogen, about 80-92% in beef cattle (Marini and van Amburgh, 2005; 
Waldrip et al., 2013) and about 65-80% in lactating dairy cows (Peyraud et al., 1995; Weiss et al., 2009), is 
excreted in dungs and urine and can be partly spread as manure on annual crops. 

4.1.3. Carbon cycle, SOM and soil life
Optimum management of organic matter and transfer between livestock and arable land (farmyard manure or 
slurry) and between arable land and livestock (cereal straw as litter or fodder, green forage, crop by-products 
such as straw or bran) create an ecological cycle of energy, matter, and nutrients that is one of the main basis 
of agroecological systems. It is notably a good way to improve soil organic matter content in arable soils.
Temporary grasslands improve usually a lot water infiltration thanks to the increase of earthworm populations 
and other soil life species that improve soil structure (van Eekeren et al. 2008). Earthworms in particular are 
very active in grasslands by digging horizontal and vertical galleries that accelerate water infiltration in soils, 
reduce soil erosion and flooding.

4.1.4. Weed control
The inclusion of leys in crop rotations is an efficient mean for controlling annual and perennial arable weeds. 
Legume-based temporary grasslands can control annual grasses and other annual weeds. Lutman et al. (2013) 
showed that temporary grasslands, spring crops and ploughing are the most efficient tools for controlling the 
extent of black grass (Alopecurus myosuroides) populations, a major grass weed in crop rotations.
Lucerne dominated mixtures can totally eradicate thistle (Cirsium spp.), a perennial rhizomatous weed, after 
2 or 3 years with a cutting frequency of four cuts per year (Schreiber, 1967).

4.2. Permanent grassland
The roles of legume-based permanent grasslands are different than those of temporary grasslands since 
permanent grasslands are not included in crop rotations. They do not have direct effect on arable soil fertility, 
nitrogen fixation for subsequent crops, arable weeds, crop pest and disease control. The following functionalities 
can be cited for permanent grasslands:
• Producing good forage yield even on marginal land where cropping is difficult or not possible
• Providing high quality feed to grazing livestock
• Fixing nitrogen for sustaining permanent grassland yield
• Storing carbon in soil
• Maintaining soil biodiversity
• Protecting soil against erosion
• Improving rain water infiltration and soil drainage
• Protecting surface and ground water from pollutions
• Providing a source of pollen and nectar for pollinators, especially for bee species
• Providing a habitat for wildlife as a source of nutritious leaves or nesting place for farmland birds or 

mammals.
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4.2.1. Erosion control
Grasslands positively mitigate soil erosion and nutrient runoff through a permanent soil cover and a dense 
rooting system. In a European context, average erosion rates are estimated to be at least ten times lower for 
grasslands (0.30 t/ha/yr) than for arable lands (3.6 t/ha/yr) (Cerdan et al., 2010). 
Conversion of grasslands to arable land is one of the reasons for the observed increase in soil erosion and 
runoff as shown in certain regions (Mathieu and Joannon, 2003; Souchère et al., 2003; Van Rompaey et al., 
2007).

4.2.2. Carbon storage and fertility issues
Permanent grasslands can make an important contribution to climate change mitigation as they can act as 
carbon sinks (Gibon, 2005; Smit and Kuikman, 2005). 

Permanent grasslands can store organic N in their large organic matter soil pool (Arrouays et al., 2002; Brogan, 
1966; McGrath and Zhang, 2003; O’Connell et al., 2003). These large amounts are partly mineralised each 
year which sustains grass growth. For European soils, a modelling approach showed that conversion of arable 
land to grassland leads to an estimated increase of Soil Organic Content (SOC) content in the magnitude of 
1.44 ton C/ha*year, whereas existing grasslands still build up SOC content at a rate of 0.52 ton C/ha*year and 
arable lands lose SOC at a rate of -0.84 ton C/ha*year (Vleeshouwers and Verhagen, 2001). 
The conversion of permanent grasslands into arable land has several negative environmental consequences, 
i.a. soil carbon storage, but also water pollution, soil erosion and decline of biodiversity. Guo and Gifford 
(2002) reviewed the literature in a meta-analysis of 74 publications for the influence of land use changes on 
soil C stocks. Results indicate that soil C stocks decline after land use changes from pasture to tree plantation 
(−10%) and pasture to crop (−59%). Soil C stocks increase after conversion of native forest to pasture (+8%), 
and crop to pasture (+19%). 

Although grasslands make a positive contribution in carbon sequestration, the role of other greenhouse gases, 
N2O and CH4, in livestock systems should not be neglected. N2O is emitted by grassland soils and CH4 by 
grazing livestock (Soussana et al., 2004). N2O losses from the soil are enhanced by high available mineral N 
due to fertilisation. A mean of 2.0 kg N2O-N/ha/year emission was estimated for grasslands, with 0.25 t CO2-C/
ha/year equivalent (Freibauer et al., 2004) but this does not happen or is very much reduced in agroecological 
systems. CH4 emissions by ruminants are important: every day, a cow produces between 300 litres and 700 
litres of methane, leading to average annual emissions of 80 kg to 100 kg CH4 per dairy cattle. It is estimated 
that CH4 and N2O emissions counterbalance 70% to 80% of the European grassland carbon sink (Ciais et al., 
2010).

4.2.3. Landscape and biodiversity
Grass-based livestock farming produces attractive landscapes where large trees and hedges can be important. 
Hedgerow networks are characteristic features of ‘bocage’ regions of many parts of Europe. 
A large part of extensively used grasslands is among the most species-rich habitats of Europe and the most 
threatened. Intensively used grasslands maintain soil biodiversity and constitute a feeding habitat for many 
bird species (Plantureux et al., 1995). 

4.2.4. Other environmental characteristics 
Pollution is reduced in agroecological permanent grasslands because no amounts of pesticides are used, soil 
is continuously covered by grasslands which prevent phosphorus and mud run-off through surface waters, 
permanent soil cover prevents also nitrate leaching to a large extent. 
Meat and dairy products produced by grass-fed animals have higher nutritional and sanitary qualities for 
human diet compared to grain-fed animals (Couvreur et al., 2006). 
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4.3. Livestock
The roles of livestock are very diverse:
• Provision of high quality protein to human beings
• Delivery of tasty products (hedonism)
• Optimisation of nutrient cycling within farm
• Justification of the use of temporary grassland, the central element of crop productivity
• Internal parasite control of other livestock species by mixed stocking
• Weed control (e.g. thistle control by donkeys or dock control by goats)
• Fruit pest and disease control (e.g. in orchard, cattle and sheep can prevent the spread of pest and disease 

by ingesting fallen fruits infested by codling moth (Cydia pomonella) larvae and fallen leaves attacked by 
apple scab (Venturia inaequalis))

• Pest control (e.g. slug control by ducks in market gardening)
• Maintenance of species-rich grasslands by rustic breeds
• Draught force (e.g. horses in market gardening or for hay making)
• Maintenance of landscape and culture
• Support of different biodiversity types (e.g. swallows and other farmland bird species, insects, dung 

fauna,…)

5. Discussion and conclusion
Wezel et al. (2009) defined agroecology as a science, a practice and a movement. As a practice, agroecology 
can be defined as a system that aims at replacing fossil fuel by ecosystem services provided by biodiversity. 
That means that inputs that require large amount of fossil fuel for their synthesis such as inorganic nitrogen 
fertilizer and pesticides are suppressed or very much reduced. Fuel consumption for production, transport, 
processing and retailing are also reduced as much as possible. This approach reduces production costs. 
Agroecological systems rely on local resources, on internal flow of nutrients and energy. They maximise self-
sufficiency for fodder, fertilizer and energy for instance while ensuring acceptable yields and good income.
The main features of grass-based agroecological systems were defined by Peeters and Wezel (2017 in press).
Biodiversity should have a central place as the driver of the agroecosystem. Agroecological systems should 
include as much as possible multi-breeds, multi-cultivars, and multi-species components, and a diversity of 
habitats. All biodiversity types – agricultural, functional, and heritage biodiversity – should be enhanced from 
soil to landscape (Peeters et al. 2004).

Semi-natural landscape elements should be conserved and developed on the farm and at landscape scale.
Nitrogen fixing legumes and especially forage legumes should be at the core of agroecological system fertility 
and productivity. Continuous soil cover should be ensured for optimal nutrient cycling, soil organic matter 
accumulation, soil fertility, and erosion prevention. There should be minimum or ideally no use of inorganic 
nitrogen, other synthetic fertilizers, pesticides, and drugs. The system should include a carbon storage and 
Green House Gas (GHG) emission control strategy. Energy use should be optimized and fossil fuel use 
minimized.

Nutrient cycling should be optimized by nutrient loss reduction, continuous soil cover, no inversion tillage, 
fertility transfer from excess to deficit fertility areas, soil-plant-animal integration, mixed farming, and 
agroforestry.

The system should make a room for a diversity of structures over time and in space, a diversity of land use and 
land cover types, of plant traits, and of livestock types. 

Mixed cropping-livestock systems should be preferred but specialized grazing livestock systems could though 
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also be sustainable and particularly well adapted to marginal areas. A maximum rate of self-sufficiency in 
energy, protein, and fodder should be targeted at farm, landscape, and regional scale. 

Animal health should be managed by (i) optimum adaptation of animals to the system by an adequate choice 
of species and breed including a moderate specialization of animal production, (ii) optimum feeding, hygiene, 
rotational stocking and all other prevention methods through a holistic approach at system level, (iii) creation of 
animal welfare conditions by the integration of animal ecological and social needs into the system functioning, 
(iv) curative instead of systematic disease and parasite treatments, and (v) when necessary, treatments based 
on products available in nature instead of synthetic substance.

Agroecological livestock activities closely associated to grassland production and grazing is certainly one of 
the most environmental friendly activities in agriculture.

An alternative to conventional livestock systems is thus possible. It is based on another paradigm. It aims at 
developing a more sustainable system that is more self-sufficient, less integrated in global market but instead 
oriented to feeding a local consumer population with quality products. This system does not try to achieve 
the highest performance per cow or per hectare. Its priorities are farmer’s income and well-being. It is able 
to increase income per ha by reducing costs and by increasing selling price of products. Costs are reduced by 
using more grass in animal diet instead of green maize and grains, more legumes in grassland swards instead of 
inorganic nitrogen fertilizers, more local resources instead of inputs imported from remote countries. Hedges 
are planted or maintained for developing a network that ensure animal welfare and are a source of tannin-rich 
feed. Grasslands are managed in the best possible way by using the most advanced knowledge and adequate 
technologies. Grazing period is extended for reducing the housing period without degrading grassland swards. 
Housing costs are reduced as much as possible. The highest care is devoted to forage conservation for winter 
feeding. Cattle breed is chosen and bred according to the following criteria: rusticity, high grazing ability 
and green forage intake, quality of milk (high protein and fat contents), quality of meat (taste, marbling), 
possibility to finish fattening with no or low amount of concentrates. Machine power is kept as low as possible 
and machines are renewed only when necessary. Cooperatives can be used for buying inputs and machines 
in common. Machines and tools can be shared or rent. Selling prices can be increased by product processing 
and by short and local marketing chains. Milk can be transformed into butter, yogurt, cheese, ice cream, etc. 
Meat carcass can be carved into pieces and sold in packages. It can also be processed in sausages, salami, 
paté, etc. Products can be sold locally on the farm, on internet, on markets, in restaurants and other shops, 
to neighbours, in Community-Supported Agriculture (CSA) systems, etc. Collaborations can be developed 
with other farmers for product marketing. Credit is kept as low as possible. This system is less dependent 
on the banking sector. This holistic approach of the whole system can be defined as agroecological (Wezel 
and Peeters, 2014). It is able to recreate many jobs in agriculture and small-scale food processing sector. The 
development of this agroecological system will necessitate to be supported by science, training and advisory 
services, and public policies.
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Abstract
Ecological theory and empirical data demonstrate the ability of more diverse plant communities to better 
acquire available resources and convert them into aboveground biomass. This has obvious relevance 
for agricultural systems, and we have investigated the potential contribution of multi-species mixtures to 
intensive grassland systems. In the three-year multi-site Agrodiversity experiment, mixture yields were better 
than the best-performing monoculture, and mixtures were much more resistant than monocultures to weed 
invasion. Yield benefits established quickly (within the first year), persisted for at least three years, were 
robust for different relative proportions of the four species, and were evident across sites with very different 
soils, climatic conditions and yield potential. Total nitrogen (N) yield in the forage of grass-legume mixtures 
was significantly greater than for grass monocultures at a majority of evaluated sites at all three years. This N 
gain to mixtures increased with increasing legume proportion up to one third of legumes. Thus, across sites 
and years, mixtures with one-third proportion of legumes attained ~95% of the maximum N yield acquired 
by any stand and had 57% higher N yield than grass monocultures. Equally important, the relative N gain 
in mixture was not correlated to site productivity (P = 0.500), suggesting that, within climatic restrictions, 
balanced grass–legume mixtures can benefit from comparable relative gains in N yield across largely differing 
productivity levels. Multi-species mixtures offer considerable potential as an adaptation option to climate 
changes. In field experiments, mixtures better resisted the short-term effects of severe drought, and mixtures 
under drought yielded better than the average of monocultures under rainfed conditions. 

Keywords: legumes, mixtures, yield, diversity, resource utilisation, drought

Introduction
Ecological research in species-rich and nutrient-poor systems shows that higher plant diversity increases the 
yield of aboveground biomass, but mixture yields generally did not exceed yields of the best monoculture 
(Cardinale et al., 2007). The ability of more diverse plant communities to acquire available resources and 
convert them into above-ground biomass has obvious relevance for agricultural systems, although the results 
from extensively-managed (low-nutrient) semi-natural grasslands do not necessarily extrapolate to intensively-
managed grasslands. Thus, our work has addressed the question: how can we improve the design of multi-
species agricultural mixtures to improve yield efficiency and sustainable resource utilisation? The paucity of 
multi-species agronomic experiments with more than two species that have been conducted across multiple 
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sites, years and mixtures means that general predictions about the benefits of multi-species mixtures remain 
largely untested. Here, we provide an overview of our recent work on multi-species grassland mixtures. We 
present results from an international multi-site experiment that manipulated plant diversity within a forage 
grassland system. We conclude by presenting recent experimental evidence on the role of diversity in mitigating 
the impacts of experimental drought on grassland. This paper is largely based on research conducted as part 
of the Agrodiversity (Kirwan et al. 2014), MultiSward (www.multisward.eu) and AnimalChange (www.
animalchange.eu) projects. 

Plant diversity enhanced yield and reduce weed invasion in intensively managed grassland systems: the 
Agrodiversity experiment
The Agrodiversity experiment was conducted at each of 31 sites (17 European countries and Canada). Fifteen 
grassland communities comprising four monocultures and eleven mixtures of four functional types of species 
(each represented by one species) were sown at two seed density levels (see Finn et al., 2013 for details). The 
choice of species for use in multi-species mixtures can be strategically designed to include traits that maximise 
complementarity and interspecific interactions to improve resource utilisation and yield of above-ground 
biomass. Thus, we selected functional types that consisted of a fast-establishing grass, a fast-establishing 
legume, a temporally persistent grass and a temporally persistent legume. The selection of species varied across 
sites, but the most commonly used species were Lolium perenne L., Trifolium pratense L., Dactylis glomerata 
L., and Trifolium repens L. To investigate the sensitivity of yield responses to different relative proportions 
of the functional types, the sowing rate of the same four species was systematically varied to produce eleven 
mixture communities with four different initial levels of evenness (E) (see Kirwan et al., 2007): four mixtures 
dominated in turn by each species (sown proportions of 70% of one species, and 10% of each of the other three 
species, E = 0.64), six mixtures dominated in turn by pairs of species (40% of each of two species, and 10% 
of each of the other two, E = 0.88) and the community with equal proportions (25% of each species, E= 1). 
Across 31 sites, this design resulted in 30 experimental plots per site and a total of 930 plots. 

Fig. 1. Mixtures generally yielded more than the best monoculture. Average annual yield over the whole 
experimental duration of yield of sown agronomic species (excludes weeds) at each of 31 sites. Each open 
circle represents the average aboveground biomass for a specific mixture community across multiple years; 
horizontal lines represent the yield of the best-performing monoculture; shaded boxes represent the mean 
monoculture performance. Significant transgressive overyielding is indicated by an asterisk over a site at 
the top of the panel. From Finn et al. (2013). The site numbers correspond to individual experiments. Data 
available from Kirwan et al. (2014).

There was a considerable range in site productivity, reflecting the different geographical and climatic regions 
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across the study sites. Annual averages of total yield (dry matter) per site ranged from about 18 t ha-1 year-

1 to about 3 t ha-1 year-1. Across all sites, yield of sown species (averaged across years and seed density) of 
mixtures exceeded that of the mean monoculture in 99.7% of mixture communities with an average (across 
all mixtures and sites) ratio of mixture/monoculture yield of 1.77 (Fig. 1). Transgressive overyielding (better 
yields than in the best monoculture) occurred in 79% of mixture communities and was significant at 71% of 
sites. At sixteen sites, all of the mixture communities yielded more than the best monoculture community. The 
yield benefit of mixtures was already evident in year 1, and persisted for the three years of the experiment. 
Across all sites, monocultures displayed much higher levels (and variability) of weed invasion than mixtures. 
The median percentage of weed biomass in the total yield of monocultures increased over time (15% in year 
1, 20% in year 2 and 32% in year 3); in contrast, the median percentage of weed biomass in the mixtures 
remained consistently low (4% in year 1, 3% in year 2 and 3% in year 3). 

What is most striking about these results is that the magnitude of mixture benefits was sufficient for mixtures to 
regularly yield more than the best-performing agronomic monoculture. This is striking for two main reasons: 
first, the rapidity and frequency of transgressive overyielding and second, the occurrence of transgressive 
overyielding across such a wide range of variation in the evenness of the mixtures. 
The a priori design of the mixtures intentionally included a combination of traits related both to nitrogen 
(N) acquisition and temporal development, and we attribute the observed yield benefits to the resource 
complementarity arising from the interactions of these functional traits. Only synergistic interactions can 
produce transgressive overyielding (as opposed to selection effects), and transgressive overyielding is only 
achieved when the net effects of interspecific interactions are sufficiently strong (Kirwan et al., 2007, 2009). 
The combination of grasses and legumes is well known to result in mixture benefits due to the transfer of 
symbiotically fixed nitrogen from legumes to grasses (e.g. Boller & Nösberger, 1987; Nyfeler et al., 2009, 
2011). 

Grass-legume mixtures maintained yield despite substantial reductions in N fertiliser 
Grass-legume mixtures in grassland forage systems can benefit from symbiotic N2 fixation of legumes, 
thereby increasing total harvest yield, total N yield (Ntot) and forage quality. Because legumes have access to 
atmospheric N2 for their N requirements, the relative availability of soil N increases for grasses in mixtures 
due to ‘N sparing’ (increased availability of soil N because legumes rely on symbiotic N2 fixation). Therefore, 
the use of grass-legume mixtures could allow substantial reductions in amounts of industrial N fertilisers 
in agricultural grassland systems without a compromise in yield. At the Swiss site of the Agrodiversity 
experiment, Nyfeler et al. (2009) compared monoculture and mixture yields across three levels of nitrogen 
(50, 150 and 450 kg N ha-1 year-1). Their results indicated a high potential for N-fertilizer replacement: grass–
clover mixtures containing 40–60% clover and receiving 50 or 150 kg N ha-1 year-1 achieved the same yield as 
grass monocultures fertilized with 450 kg N ha-1 year-1 (Nyfeler et al., 2009). Diversity–productivity effects 
were reduced at the highest level of N fertilization and at 450 kg N ha-1 year-1, they virtually disappeared in 
the third year.

Plant diversity enhanced total nitrogen yield in intensively managed grassland systems: the Agrodiversity 
experiment
More efficient use of N is a major global challenge for the sustainable intensification of agricultural systems, 
and there is considerable potential for N self-sufficiency to be gained through home-grown N2-fixing crops, 
as well as a reduction in the negative environmental effects associated with the manufacture and use of N 
fertiliser. As part of the Agrodiversity experiment, we analysed the total N yield (Ntot) in forage, the realized 
legume proportion of swards, and the potential N yield gain in mixtures as compared to grass monocultures 
(Ngainmix) (Suter et al. 2015).
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Fig. 2. Total nitrogen yield (Ntot) as affected by legume proportion in grassland mixtures. The bold 
black line displays the predicted Ntot across all sites, and colored lines display predicted Ntot for 
individual sites over the range of legume proportion in year 1. The vertical bold red line indicates the 
predicted Ntot advantage (relative to the grass-only sward) for a mixture with a grass:legume ratio of 
⅓:⅔. At this point, about 95% of maximum Ntot was gained, which is about 55% greater than that in 
the average grass monoculture. Numbers on lines refer to sites and are located at the mean legume 
proportion realized across all stands per site. The shaded area indicates N yield gain in mixture as 
compared to grass monocultures across sites. The horizontal bold line at the bottom indicates the 
range of legume proportion for which Ntot across all sites was significantly smaller (P ≤ 0.05) than at 
maximum (■). From Suter et al. (2015). 

The amount of Ntot of mixtures was significantly greater (P ≤ 0.05) than that of grass monocultures at the 
majority of evaluated sites in all three years (Fig. 2). Ntot and thus Ngainmix increased with increasing legume 
proportion up to one third of legumes. With higher legume percentages, Ntot and Ngainmix did not continue to 
increase (see vertical bold red line in Fig. 2). Thus, across sites and years, mixtures with one third proportion 
of legumes attained ~95% of the maximum Ntot acquired by any stand and on average had 57% higher Ntot 
than grass monocultures. The relative N gain in mixture (Ngainmix/Ntotmix) was not correlated to site productivity 
(P = 0.500), suggesting that, within climatic restrictions, balanced grass–legume mixtures can benefit from 
comparable relative gains in N yield across a large productivity gradient. Thus, although Ntot in mixture was 
strongly affected by site productivity (P = 0.003), the relative N yield gain in mixture was not (Suter et al. 
2015). This was a most important result of the study, because it means that less productive sites as well as more 
productive sites can equally profit from grass–legume mixtures to increase relative N output. We conclude 
that grass-legume mixtures can improve N use efficiency of productive agricultural grassland systems under a 
wide range of environmental conditions.

Yield benefits of mixtures persist under grazing
Many experiments on multi-species mixtures have been conducted under conditions where the forage has 
been harvested by mowing. An important question is whether the benefits of mixtures that are observed under 
mowing also prevail under grazing. There are many experiments with grass-clover mixtures under grazing; 
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however, comparisons of more species-rich combinations are less common. A recent study investigated 
whether grazing modifies the benefits of mixtures on total N yield compared to mowing (Huguenin-Elie et al., 
2016). The design included N2 fixing and non-fixing species, as well as shallow- and deep-rooting species. 
Lolium perenne (Lp) monoculture and mixtures with Cichorium intybus (Ci), or/and Trifolium repens (Tr) and 
Trifolium pratense (Tp) were compared under grazing or mowing for their N yield and capture of fertilizer and 
atmospheric N2. Mixtures of the N2 fixing and the non-fixing species with 145 kg N ha-1 yr-1 yielded as much 
N as the L. perenne monoculture fertilized with 350 kg N ha-1 yr-1, showing the tremendous benefit of mixtures 
for N efficiency (Table 1). The benefits of the mixtures on N yield were similar under grazing and mowing. 
Grazing did not modify the proportion of N derived from fertilizer and symbiotic N2 fixation in the plants.

Table 1. Effect of sward types on dry matter and total nitrogen yield. Reproduced from Huguenin-Elie 
et al. (2016). 

Sward type N fertiliser 
(kg N ha-1 yr-1)

Dry matter yield (kg 
ha-1 yr-1)

Total N yield 
(kg ha-1 yr-1)

Monoculture Lp 145 4.7a 118a
Mixture LpCi 145 5.7b 142a
Mixture LpTrTp 145 6.8c 206b
Mixture LpCiTrTp 145 7.0c 213b
Monoculture Lp 350N 350 6.7c 225b
Standard error of the mean 0.4 13
P-value ANOVA
Sward type <0.05 <0.01
Management type <0.01 <0.01
Interaction 0.88 0.67

In a two-year grazing experiment (with 75 kg N ha-1 yr-1) in France, an increase of botanical complexity from 
one to five species (two grasses, two clovers and chicory) resulted in positive effects on animal performance 
(Roca-Fernández et al., in press). They distinguished between monocultures of perennial ryegrass, ‘mixed 
swards’ of grass and clover, and ‘multi-species swards’ of grasses, clovers and chicory. Compared to mixed 
swards, multi-species swards improved production of milk (+0.8 kg/day) and milk solids (+0.04 kg/day), 
which was attributed to enhanced sward quality and increased dry matter intake (+1.5 kg DM/day). 

In a two-year grazing experiment in the northeastern USA (no nitrogen fertiliser was applied), four mixture 
communities were compared: two species (one grass, one legume), three species (one grass, one legume, and 
chicory), six species (three grasses, two legumes and chicory), and nine species (four grasses, four legumes 
and chicory). In a dry year, the two-species mixture (4800 kg ha-1 dry matter) yielded less than the other 
mixtures (7600 kg ha-1 dry matter); there was no difference in dry matter yields (9800 kg ha-1 dry matter) in the 
year with plentiful rainfall (Sanderson et al. 2005).

Both of these experiments point both to the ability of more complex (>2 species) mixtures to improve yields. 
In addition to the work of Roca-Fernández et al., (in press), several studies review the contribution of grass-
legume mixtures to the nutrition and production of livestock (e.g. Lüscher et al. 2014, Dewhurst et al. 2009) 
The Sanderson et al. (2005) study also suggests the ability of more complex mixtures to mitigate the effects of 
adverse weather conditions under grazed conditions. 

Yield benefits of mixtures persisted under experimental drought
Climate change is predicted to result in increased climate variability, and an increase in severe weather events. 
The combined effects of increased variability in precipitation and the amount of precipitation per event, e.g. 
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prolonged periods of drought or waterlogging can result in reduced yields in grassland systems. Although 
grass-legume combinations consistently yielded more than predicted from monoculture yields (Finn et al. 
2013, above); there have been relatively few tests of whether such an advantage of multi-species mixtures 
remains evident under environmental stress, e.g. drought conditions. Although we can expect a short-term 
effect of drought on yields, key knowledge gaps also remain about the extent to which annual yields of 
intensively managed temperate grasslands are affected.

Fig. 3. Overhead view of the rainout shelters at the Wexford site. 

We selected the following four forage species based on the factorial combination of their specific functional 
traits related to rooting depth and manner of N acquisition: a shallow-rooted non-legume (Lolium perenne L.), 
a deep-rooted non-legume (Cichorium intybus L.), a shallow-rooted legume (Trifolium repens L.), and a deep-
rooted legume (Trifolium pratense L.). Monocultures and mixtures were sown with systematically varying 
proportions of these four species, and were established as control treatment under ambient rainfed conditions 
and as drought treatment in which a summer drought event of nine weeks was simulated at both sites using 
rainout shelters (see Hofer et al., 2016a for details). 

The experimental drought induced severe stress at Tänikon and Reckenholz and extreme stress at Wexford, and 
the short-term effects of drought reduced an individual harvest by 48% at Reckenholz, and 85% at Wexford 
(Fig. 4). The yield advantage from mixing species could compensate for this short-term drought impairment 
under severe drought at Tänikon and Reckenholz. The four-species mixtures under severe drought stress 
produced higher yield under drought than monocultures under rainfed conditions (Fig. 4a,b), but not under 
extreme drought stress (Fig. 4c). 
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Fig. 4. Four-species mixtures under severe drought stress produced higher yield under drought 
than the average of the four monocultures under rainfed conditions. These graphs show predicted 
aboveground biomass yield of the second regrowth during the drought period for increasing legume 
proportions under rainfed control (bold solid line) and drought conditions (bold dashed line) at 
Tänikon-CH (a), Reckenholz-CH (b) and Wexford-IE (c). Predicted lines (±1 SE, grey shaded) are 
based on regression analysis and are displayed for mixtures that are equally composed of the two non-
legumes and legumes, meaning that the left and right endpoints of lines represent binary mixtures of 
the two grass and the two legume species, respectively, and the prediction at 50% legume proportion 
represents the equi-proportional mixture. Thin lines represent aboveground biomass yield that could 
be expected from the weighted average of the respective monocultures in the absence of any diversity 
effect. DMY: dry matter yield. From Hofer et al. (2016a).

In a separate analysis of yield aggregated across harvests, the total annual yield of mixtures under drought exceeded 
the average annual yield of the rainfed monocultures (Table 1). For annual yield, the benefit due to mixtures (33% 
increase) was substantially greater in magnitude than the impact of drought (5% reduction) in our experiment. These 
results illustrate the high potential for multi-species mixtures to compensate for drought-induced yield losses.  

Table 2. Annual aboveground biomass yield (kg DM ha-1 year-1, mean ±1 SE, n = 3) of the four species 
in monoculture, the average of these four species, the equi-proportional mixture of the four species 
and the mixture benefit under rainfed control and drought conditions at Reckenholz and Wexford. 
Also shown is the percentage change of annual yield (% CAB) due to drought. Statistical inference is 
based on the natural log transformed data. From Hofer et al. (2016b). 

Reckenholz Wexford

Control
kg ha-1 yr-1

Drought
kg ha-1 

yr-1

%CAB P-value
Control
kg ha-1 

yr-1

Drought
kg ha-1 

yr-1

%CAB P-value

L. perenne 8680 8632 -1 0.860 9571 9248 -3 0.804
C. intybus 10121 8891 -12 0.003 8227 8490 +3 0.943
T. repens 11370 10671 -6 0.090 9051 8573 -5 0.599
T. pratense 16091 15448 -4 0.240 14218 12683 -11 0.260

Mean mono 11566 10911 10267 9749
Mixture 16346 14814 -9 0.014 13187 12537 -5 0.604
Mixture benefit   4780   3903 2920   2788
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Over short durations, the yield advantage from mixing species could compensate for yields being strongly 
affected by drought. Over the whole year, the strong overyielding of mixtures resulted in them exceeding the 
average yield of the rainfed monocultures under severe drought conditions (Hofer et al. 2016b).

These results illustrate the nature and extent of drought in intensively managed grassland systems. At the scale 
of individual harvests, there can be severe effects of drought on yield, although these are probably mediated 
by the pre-drought levels of soil moisture, as well as the moisture retention properties of the soils once drought 
is underway. At the scale of total annual yield, however, the yield benefit due to mixtures (33% increase in 
annual yield) can be substantially greater than the effect of drought (5% reduction in annual yield) in our 
experiment. We found a relatively rapid recovery when soil water supply increased after the drought, even 
after the extreme drought stress at the site in Wexford. Such post-drought reaction might be explained by our 
application of N fertilisers in equal amounts to both the rainfed control and the drought treatment. During the 
drought, much of this N was not available, and the recovery of post-drought yields was likely boosted by the 
increased availability of this N in the communities subjected to the drought treatment (Hofer et al. 2016ab).

Conclusions
Overall, our results indicate that the choice of species for use in multi-species mixtures can be strategically 
designed to include several traits (and not just traits for symbiotic N2 fixation) that maximise complementarity 
and interspecific interactions to improve resource utilisation and yield of aboveground biomass. In the three-
year multi-site Agrodiversity experiment, mixture yields were sufficiently high to result in transgressive 
overyielding, and mixtures were much more resistant than monocultures to weed invasion. Yield benefits 
established quickly (within the first year), persisted for at least three years, were robust for different relative 
proportions of the four species, and were evident across sites with very different soils and climatic conditions 
(Finn et al. 2013). 

Using mixed swards instead of pure grass stands, more N yield can be expected for a given amount of 
N fertilizer applied (Suter et al. 2015). Alternatively, if the aim was to reduce fertilizer N application for 
financial, regulatory, and/or environmental reasons (Lüscher et al., 2014), our data show the potential to do 
so without necessarily compromising N yield and total harvested biomass (Nyfeler et al., 2009; Finn et al., 
2013). In the face of high economic and environmental costs of industrial N, the contribution of symbiotic N2 
fixation by legumes to grassland N supply appears to be a key strategy to maintain and increase current levels 
of production and protein self-sufficiency in a more sustainable way (Lüscher et al. 2014). Multi-species 
mixtures offer considerable potential as an adaptation option to climate changes (Hofer et al. 2016). 

We conclude that legume-based mixtures can contribute to more sustainable livestock systems. Looking to 
the future, there is a need for further knowledge of grazing management for farming systems based on multi-
species grasslands, and for further work on the quality and quantity of intake and quality of animal output. 
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Genome editing represents a set of molecular technologies for modifying genomes, while gene drive represents 
a set of molecular technologies that skew inheritance of segregating alleles. Both sets of technologies are 
rapidly developing and attracting attention from academia, industry, and society. Although application of 
these technologies is still uncertain and several practical issues need to be solved, we thought it timely to 
perform a simulation to quantify their potential on increasing genetic gain in livestock breeding programs. 
We simulated five different breeding and editing scenarios with a common overall structure. Each scenario 
began with 21 generations of genomic selection, followed by 20 generations of genomic selection based on 
true breeding values where the breeder used genomic selection alone, genomic selection in combination with 
genome editing, or genomic selection with genome editing and gene drives. For each scenario, we evaluated 
genetic gain, rate of increase in favourable allele frequencies of edited quantitative trait nucleotides (QTN), 
rate of change in inbreeding and the efficiency of converting genetic variation into genetic gain. Genome 
editing in livestock breeding results in short-, medium- and long-term increases in genetic gain. The increase 
in genetic gain occurs because editing increases the frequency of favourable alleles in the population. Gene 
drives accelerate the increase in allele frequency caused by editing, which results in even higher genetic gain 
over a shorter period with no impact on inbreeding. Gene drives enhanced the benefits of genome editing in 
seven ways: (1) they amplified the increase in genetic gain brought about by genome editing; (2) they amplified 
the rate of increase in the frequency of favourable alleles and reduced the time it took to fix them; (3) they 
enabled more rapid targeting of QTN with lesser effect for genome editing; (4) they distributed fixed editing 
resources across a larger number of distinct QTN across generations; (5) they focussed editing on a smaller 
number of QTN within a given generation; (6) they reduced the level of inbreeding when editing a subset of 
the sires; and (7) they increased the efficiency of converting genetic variation into genetic gain. These results 
show large potential of genome editing and gene drive techniques for livestock breeding.
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A sociedade está em constante mudança, sendo reconhecido que vivemos uma ética em transição em especial 
para questões envolvendo uso de animais. A legislação vem acompanhando, com certa latência, o movimento 
social de maior valorização da senciência animal. Tais fatores criam uma dinâmica em que as diferentes formas 
de relação com animais perdem sua estabilidade. De maneira mais crítica, são questionadas as relações em que 
o valor instrumental dos animais é prioritário, como é o caso da produção de alimentos a partir da criação de 
animais. Este resumo tem por objetivo apresentar novos enfoques relacionados ao aumento da harmonização 
de práticas produtivas com as questões legais e sociais em cenários de produção animal.

As normas de proteção animal no Brasil
No Brasil, a primeira lei de proteção animal foi publicada em 1924, com o objetivo bastante estreito de proibir 
alguns tipos de uso de animais para entretenimento (BRASIL, 1924). Desde então, várias normas foram 
editadas, até que nos dias atuais tenhamos a sustentação da proteção animal pelo Artigo 225 da Constituição 
Federal (BRASIL, 1988) e pela Lei de Crimes Ambientais, 9605/1998 (BRASIL, 1998). De acordo com o 
Artigo 225, é obrigatório ao Estado proteger a fauna e a flora, proibidas por lei as práticas que exponham a 
risco sua função ecológica, que provoquem a extinção de espécies ou que submetam os animais à crueldade. 
De acordo com a Lei Federal de Crimes Ambientais, em seu Artigo 32, é crime praticar atos de abuso, maus-
tratos, ferir ou mutilar animais silvestres, domésticos ou domesticados, nativos ou exóticos. Dessa forma, a 
lei abriga todos os animais, o que inclui aqueles utilizados para produção. Ainda, é importante atentar para a 
compreensão técnica dos termos crueldade e maus-tratos. Do ponto de vista técnico, maus-tratos podem ser 
definidos como as ações diretas ou indiretas caracterizadas por negligência, agressão ou qualquer outra forma 
de ameaça ao bem-estar de um indivíduo. O crime de maus-tratos pode se originar de uma ação ou de uma 
omissão, ou seja, negligência, que pode ser definida como o não suprimento das necessidades de um animal, 
como alimentação adequada, água, abrigo, espaço apropriado e cuidados sanitários (Merck, 2013). Ao que 
tudo indica, o julgamento de sistemas produtivos que oferecem espaço muito restrito aos animais, os privando 
de movimentos mínimos como pequenas corridas ou pequenos voos, como maus-tratos é uma questão de 
tempo. As diretivas europeias indicam esta tendência, assim como alguns Códigos Estaduais de Proteção 
Animal, como por exemplo os Códigos do Estado de São Paulo (Seção IV, Artigos 17 e 18) e do Paraná 
(Capítulo IV, Artigos 14 e 15).
A vulnerabilidade

A aproximação das peças legislativas de proteção animal aos sistemas produtivos mais restritivos de bem-
estar gera uma percepção de vulnerabilidade das cadeias produtivas. Tal vulnerabilidade é real, mas não é a 
única. Há outro tipo de vulnerabilidade para práticas produtivas de baixo grau de bem-estar: a vulnerabilidade 
de mercado. A cadeia produtiva de ovos é um bom exemplo. A maioria dos ovos são produzidos no Brasil 
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em sistemas que utilizam as chamadas gaiolas em bateria, que promovem um alojamento das galinhas em 
alta densidade de lotação e sem nenhuma oportunidade de praticar comportamentos de alta motivação como 
ciscar, correr, botar em ninhos ou tomar banho de areia. Recentemente, grandes compradores se declararam 
“livres de gaiolas”, ou seja, passarão a utilizar somente ovos produzidos por galinhas que não são confinadas 
em gaiolas. Este é o caso de empresas como a Brazil Fast Food Corporation (BFFC), que gerencia redes 
incluindo Bob’s, Yoggi, Doggis, Pizza Hut e KFC, a Bunge detentora das marcas de maioinese Soya, Salada 
e Primor, e a Casa do Pão de Queijo, a mais recente a se declarar livre de gaiolas. Embora todas apresentem 
uma moratória, em geral com prazo até 2025, a indicação de transformação parece clara. Considerando-se a 
situação internacional, este é apenas o começo de tais exigências em nosso país. Em evento envolvendo os 
principais interessados nessa discussão, como produtores de ovos, a Associação Brasileira de Proteína Animal, 
as Universidades, a Embrapa e a proteção animal, foi produzida a Carta Aberta dos participantes do I Simpósio 
Brasileiro de Bem-estar na Produção de Ovos, realizado na ESALQ, USP, Piracicaba, no dia 26 de maio de 
2017 (NUPEA, 2017). A suinocultura intensiva com celas individuais, que assim como a produção de ovos em 
gaiolas em bateria envolve um baixo grau de bem-estar animal, passa por momento semelhante.

A restrita de atuação em bem-estar no Brasil configura ainda uma vulnerabilidade adicional. De forma 
incoerente, nossos técnicos evitam abordar bem-estar animal em cenários de negociação internacional. Devido 
a certas características nacionais, como clima e abundância de área geográfica, os produtores brasileiros 
mantêm sistemas de produção com grau de bem-estar animal superior aos equivalentes estrangeiros. Por 
exemplo, a bovinocultura em pasto tem claramente maior potencial intrínseco de bem-estar animal, quando 
comparada ao confinamento. Isto pode ser respaldado por recente publicação na revista Nature, na qual se 
conclui que vacas valorizam o acesso a pasto tanto quanto o acesso a alimento (Von Keyserlingt et al., 2017). 
Outro exemplo é a comparação da criação de frangos em sistema industrial, que no Brasil apresentou mais 
alto grau de bem-estar que na Bélgica (Tuyttens et al, 2015). Entretanto, ainda não nos apropriamos de tais 
fatos e, consequentemente, não conseguimos conferir a eles seu devido valor, sendo o produto brasileiro 
desvalorizado pela nossa incapacidade de apontar a sua qualidade técnica na área de bem-estar animal.  

O aumento da harmonização
Neste momento de marcante transição, parece adequado trabalhar com questões relativas a bem-estar de animais 
de produção utilizando uma estrutura de análise de forças e oportunidades, fraquezas e ameaças (FOFA). A 
análise FOFA é um método de gerenciamento que parte de uma matriz em que os pontos fortes e fracos de 
uma atividade são confrontados com as oportunidades e as ameaças do meio ambiente (Huirne, 2003). A partir 
dessa visão geral da situação, parece possível obter maior clareza para análise e elaboração de estratégias 
futuras que permitam alterar fatores considerados como fraquezas em forças e condições consideradas como 
ameaças em oportunidades.

Por exemplo, ao se reconhecer a vulnerabilidade das cadeias produtivas em consequência da mudança da 
sociedade em termos de ética animal, pode haver antecipação por parte dos segmentos da cadeia produtiva, 
culminando com valor agregado e aumento de poder competitivo. Adicionalmente, quanto maior o detalhamento 
e a acurácia desse reconhecimento, maiores os benefícios potenciais. Outro exemplo é a adoção de uma 
estratégia de trabalho a partir do conceito de Análise de Perigos e Pontos Críticos de Controle, amplamente 
desenvolvido na área de gestão de higiene e segurança de alimentos, para se fazer a gestão de bem-estar animal, 
afastando o risco de ocorrência de situações que possam ser consideradas como maus-tratos. Invariavelmente, 
tais desenvolvimentos dependem de fomento, na forma de linhas de crédito para apoio direto aos produtores e 
de programas de apoio a pesquisa em bem-estar de animais de produção por parte de agências como CAPES 
e CNPq. Finalmente, a inserção de disciplina de bem-estar animal nos cursos de graduação em Medicina 
Veterinária e Zootecnia é fundamental para alavancar o desenvolvimento de práticas produtivas em harmonia 
com as demandas atuais.  
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Conclusão
Em função da alteração das demandas sociais, tanto de proteção animal expressa diretamente por meio de 
leis, quanto de mercado expressa por meio de aquisição seletiva de produtos ligados a maior grau de bem-
estar animal, há necessidade de maior atuação na área de bem-estar animal. O trabalho técnico no campo e a 
pesquisa científica em bem-estar de animais de produção representam o caminho para melhorar a qualidade de 
vida dos animais. Tal melhoria aumenta a harmonia entre as práticas produtivas e as novas demandas sociais. 
Espera-se, com isso, o desenvolvimento de sistemas produtivos mais justos e compassivos em relação aos 
animais, que são a motivação para a discussão em pauta.
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Resumo
Tema sempre presente nos debates atuais sobre a necessidade de produzir alimento para uma população 
crescente, a conservação dos serviços ambientais necessários à continuidade da vida sobre o planeta da 
forma como ela é hoje, se impõe cada vez mais. As mudanças climáticas são um efeito importante da ação 
antrópica e boa parte das causas deriva do modo de produzir alimentos. Ainda que as medidas dos passivos e 
ativos ambientais sejam relativamente recentes, é possível pensar em alternativas que permitam melhorar os 
serviços ecossistêmicos prestados pelos pastos, de modo que a produção animal a pasto, não gere passivos e, 
ao contrário, sejam capazes de atuar como mitigadores dos passivos gerados pelos atuais sistemas intensivos 
de produção de alimentos. O uso de tecnologias de processos no manejo dos pastos é um dos caminhos, pois 
pode compensar boa parte do uso de insumos para aumentar a produtividade, sem os custos ambientais do uso 
intensivo dos mesmos. Mas também podemos pensar em formas de produção integradas tanto ao nível das 
áreas de produção (Integração lavoura-pecuária-floresta) como do planejamento do uso do solo ao nível do 
território, onde a existência dos pastos permitiria gerar ativos capazes de compensar os passivos ambientais 
ao nível desse território.

Introdução
Atualmente não há muito que discutir em relação ao fato de que a conservação da biodiversidade é fundamental 
para o equilíbrio ecológico do planeta. E, sempre é bom lembrar que biodiversidade inclui flora, fauna, 
microflora e microfauna, todos interdependentes. E é através do conjunto dessa biodiversidade que muitos 
processos e serviços ecológicos podem existir. Incluem-se nesses últimos a qualidade do ar e das águas, a 
polinização de culturas, além de outros serviços intangíveis como a manutenção das paisagens e os aspectos 
socioculturais associados, por exemplo. Mas, a existência dos processos em sua potencialidade e a efetividade 
dos serviços prestados requer a presença de ecossistemas naturais, cujas vegetações predominantes (desde 
totalmente florestais até totalmente campestres) são capazes de abrigar toda a diversidade de organismos 
determinada pela natural variabilidade de solo e clima. Por outro lado, também necessitamos usar a terra para 
outros produtos como grãos, madeira, celulose, biocombustíveis, estradas, ocupação urbana, etc. E, no caso 
da produção de alimentos, de modo geral, aprendemos a fazer o inverso do que está acima dito: não queremos 
diversidade, pois altas produtividades requerem monocultivos altamente especializados e com uso intensivo 
de insumos modernos. E, de fato, necessitamos de altas produtividades, não apenas para assegurar segurança 
alimentar para uma população crescente, mas também para cobrir os custos cada vez mais elevados desse 
modelo de produção. Teremos, portanto, que conviver com diferentes modelos produtivos e/ou usá-los de 
forma complementar tanto no que diz respeito ao econômico como ao ambiental. É esse o desafio maior com 
que nos deparamos atualmente na produção de alimentos, mas que poderíamos estender para a problemática 
maior que é o uso sustentável da terra. A presente discussão, no entanto, se aterá à questão do uso das pastagens, 
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embora sem deixar de considerá-las como parte de sistemas mais complexos e diversificados de uso do solo.

As pastagens e os serviços ambientais.
As pastagens, especialmente as naturais e semi-naturais são consideradas “hot spots” de biodiversidade. 
Isso reflete o fato de hospedarem plantas, animais e micro-organismos aninhados na grande variabilidade de 
microambientes normalmente existentes na natureza (Lemaire et al., 2011). Essa variabilidade, sobretudo do 
solo, determina elevada heterogeneidade das vegetações naturais e a consequente heterogeneidade dos demais 
organismos que compõem a biota de um ecossistema. Heterogeneidade que, se por um lado assegura sua 
elevada resiliência, por outro lado resulta difícil de entender e ainda mais de manejar com fins produtivos, pois 
a maneira como o homem as utiliza também afeta todas essas heterogeneidades. Além do mais, a forma de uso 
da terra, incluindo aí o manejo dos pastos, influencia não apenas a biodiversidade presente diretamente neles, 
mas também a biodiversidade na escala maior do território através dos fluxos hidrológicos e atmosféricos 
assim como via cadeia alimentar por afetar populações de vertebrados como pássaros e mamíferos e também 
insetos, que utilizam territórios que ultrapassam os limites da área em questão. Dessa forma, como as pastagens 
podem ser fonte de biodiversidade para a regulação dos fluxos bióticos e abióticos na ecologia do território, 
é necessário que sejam estudadas em conjunto com outros sistemas de uso da terra como as florestas e os 
cultivos.

Enquanto isso não acontece, o estudo dos serviços ambientais prestados pelos pastos com foco apenas nas 
áreas que eles ocupam, já nos permitem mensurar alguns dos importantes efeitos do bom manejo dos mesmos.  
No caso de pastagens naturais, estudos prévios e alguns em andamento indicam que os “campos” na sua 
condição natural (sem adição de insumos), quando manejados adequadamente (com carga animal compatível 
com seu potencial de produção de forragem e com descansos estratégicos (diferimento de potreiros) são 
capazes de recuperar ou incrementar a biodiversidade e os serviços ecossistêmicos (Pallarés et al., 2005). 
Assim, por exemplo, estudo de longa duração no sul do Brasil demonstra que ao manejar o campo nativo 
com ofertas de forragem entre 11 e 13% (kg de matéria seca por 100 kg de peso vivo) aumenta a diversidade 
vegetal e a produtividade de forragem (Boldrini, 1993; Carvalho et al., 2003; Soares et al., 2011; Pinto, 2011) 
em relação à condição média das pastagens naturais da região, mas também melhora as condições do solo e o 
fluxo de água (Bertol et al., 1998; Guterrez et al., 2006; Conte et al., 2011), determinando também um fluxo 
positivo em termos de sequestro de carbono (Carvalho et al, 2011). Nesse sentido, Cezimbra (2015) verificou 
que intensidades de pastejo moderadas determinam menor emissão de metano por unidade de forragem 
consumida, mas também por quilo de peso vivo produzido por animal e por área. O uso de intensidades de 
pastejo moderadas (ofertas diárias de forragem entre 11 a 13% do peso vivo) mantém maior resíduo foliar no 
pasto, que contribui para maior interceptação da radiação solar (Nabinger, 1988) e determina maior fixação 
de CO2, com maior produção vegetal tanto das partes aéreas como subterrâneas. Naqueles níveis de oferta, 
menos de 40% da produção da parte aérea das plantas é consumida (da Trindade, 2011), o que determina que 
grande parte do carbono fixado permaneça no sistema, possibilitando que a quantidade sequestrada compense 
ou até ultrapasse as emissões (Carvalho et al., 2011). Esse balanço positivo pode ser utilizado para mitigar 
os balanços negativos de outros componentes dos diversos sistemas de produção que compõem as paisagens 
agrícolas atuais, desde que os pastos (nativos ou cultivados) façam parte dos mesmos e o manejo obedeça 
critérios de desfolha adequados, como o exemplo acima citado para campos nativos do RS.  Especialmente 
onde os pastos nativos são naturalmente parte da paisagem é fundamental que esses sejam em certa medida 
conservados para atuarem como mitigadores dos passivos gerados por outras formas de uso do solo daquela 
paisagem oo da bacia hidrográfica onde estes pastos existem (Nabinger & Berreta, 2012). 

A mesma concepção se aplica aos pastos cultivados, ao serem inseridos em modelos complexos de produção 
em nível da paisagem. Principalmente no que tange ao balanço de gases de efeito estufa, e às características 
físico-químicas e biológicas do solo e o consequente fluxo hidrológico, o manejo da desfolha é fundamental 
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para que eles também cumpram papéis muito próximos das pastagens naturais, principalmente pela presença 
do animal, em que pese esse ser uma fonte de emissão de metano.

Os modelos de emissão de gases de efeito estufa ainda apresentam alguma incerteza (Röös et al., 2011) e, 
apesar de que o método IPCC (2006), de uma forma geral, seja aceito para estimar as emissões, ele ainda é 
bastante questionado (Smith, 2003; Tanaka et al., 2011). Muitos parâmetros ainda precisam ser ajustados em 
função do tipo de solo, clima, vegetação, carga animal, espécie e categoria. Somente com essas informações 
corretas será possível estimar a área necessária de pastos para mitigar possíveis efeitos negativos de certos 
componentes do sistema de produção ao nível da unidade de produção agrícola ou da paisagem (Nabinger e 
Berreta, 2012). Ou seja, em que proporção da área total, em que localização e em quais condições de manejo 
o conjunto de distintas atividades agrícolas pode otimizar os serviços tais como o balanço de gases de efeito 
estufa, a qualidade do solo, a conservação e qualidade das águas e a conservação da biodiversidade ao nível 
do território. 

A Rede de Pesquisa Pecus, criada em 2011 liderada pela Embrapa com parcerias nacionais e internacionais 
(www.cppse.embrapa.br/redepecus/), está avaliando a dinâmica de emissão dos gases de efeito estufa (GEE) 
e a retenção do carbono pela pecuária nos seis biomas brasileiros. No Bioma Pampa, Genro et al. (2013) 
demonstram que a utilização de uma oferta de forragem de 12% PV (12 quilos de matéria seca para cada 
100 quilos de peso vivo), com três níveis de intensidade de utilização de insumos: campo natural, campo 
natural fertilizado e campo natural fertilizado e sobressemeado com azevém e trevo-vermelho, geram níveis 
de emissão abaixo daqueles estimados pelo IPCC para a categoria animal utilizada (56 kg/ano de metano por 
animal/ano). No campo nativo melhorado por fertilização e sobressemeadura de forrageiras hibernais foram 
registradas as menores emissões de metano por animal, 31,6 kg/ano. Já no campo natural fertilizado, a emissão 
foi de 42,9 kg/ano e no campo natural foi de 46,35 kg/ano.

Resultados de emissão de metano (CH4) obtidos com  gado de corte em estudos realizados no Brasil 
e compilados por Berndt (2010) revelam uma emissão média de 48,8 kg/animal/ano, abaixo também das 
estimações do IPCC. Mas esses dados referem-se a resultados experimentais, geralmente com adequada 
atenção ao nível de oferta de forragem. Portanto, é possível que não representem a média do rebanho brasileiro. 
A missão de metano depende da quantidade e qualidade do alimento ingerido, sendo que, geralmente, dietas 
com elevada digestibilidade proporcionam maior consumo com menor emissão de metano por unidade de 
alimento consumido do que dietas de baixa qualidade (Pedreira et al., 2004; Oliveira et al., 2007). Daí a 
importância de primeiramente controlar adequadamente a carga animal em relação à disponibilidade de pasto 
(oferta de forragem) de modo a não limitar o consumo e permitir a ingestão de uma dieta o mais rica possível 
para cada condição de pasto. Esse é o primeiro e mais importante passo para diminuir as emissões de GEE na 
produção a pasto. Naturalmente outras opções podem e devem ser usadas em adição a essa primeira condição 
de manejo. Assim, por exemplo, a utilização de pastos consorciados e da suplementação alimentar (Euclides 
et al., 2001; Almeida et al., 2002), utilização de forrageiras contendo taninos especialmente, leguminosas e 
sorgo (Berchielli et al., 2003; Vitti et al., 2005; Possenti et al., 2008), e o uso de aditivos como ionóforos, 
probióticos, óleos e gorduras (Franco e Ribeiro, 2009), pode potencializar a redução na emissão de metano via 
melhora na fermentação ruminal e na eficiência energética. Em qualquer das situações é importante considerar 
que a mitigação da emissão de GEE advém não apenas das emissões individuais, mas, sobretudo, da melhoria 
dos índices zootécnicos, como a redução da idade do abate e da idade ao primeiro acasalamento que alteram a 
composição do rebanho e a eficiência da exploração.

Preservação ambiental e produtividade animal: antagonismo ou sinergismo?
A mitigação das emissões de GEE, a manutenção da biodiversidade, a melhoria das condições de solo e da 
qualidade das águas, mas também a condição socioeconômica dos atores dos sistemas de produção animal a 
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pasto são, atualmente, demandas subjacentes às exigências de qualidade do produto e de segurança alimentar.  
Fácil seria se essa mesma sociedade que faz essas exigências também pagasse pelos serviços ambientais que 
são prestados quando aquelas exigências ambientais são cumpridas pelo produtor. Apenas para exemplificar, 
o valor dos serviços ambientais prestados pelas pastagens estava estimado em U$ 125 trilhões em 2011 
(Constanza et al., 2014). E ainda teríamos que considerar que muitos serviços todavia não são totalmente 
conhecidos e, principalmente, são insubstituíveis e, portanto não tem preço. Mas, ao menos por enquanto, 
essa remuneração não acontece.  Em consequência, o produtor terá de contar apenas com a remuneração do 
produto animal. Essa é a realidade! Assim, lhe resta otimizar o manejo para aumentar a produtividade, mas 
sem incorrer no erro da “produtividade a qualquer preço”, e tratar de, se possível, agregar valor ao produto.

Face ao elevado preço dos grãos na última década, boa parte da pecuária em base a pasto, principalmente a 
cria, foi deslocada ou permaneceu em zonas marginais, onde o potencial de produção é limitado por clima 
ou solo ou ambos. Deparamos-nos então com duas realidades: a pecuária que ainda persiste nas zonas agora 
predominantemente agrícolas e aquela das zonas marginais. Ambas necessitam continuar existindo, mas 
cumprindo papéis distintos. Nas zonas agrícolas a existência de pastagens, inseridas em sistemas de produção 
mais complexos e variados (produção animal, de grãos, madeira, celulose, biocombustíveis) é fundamental 
para manter o equilíbrio ecológico regional, como salientamos anteriormente. Já nas zonas marginais, o uso 
dos recursos naturais (pastos e florestas) é a forma mais econômica e sustentável de utilização dessas terras 
uma vez que dificilmente a agricultura tem lugar de destaque. Em qualquer das circunstâncias, especialmente 
nessa primeira, é necessário que saibamos utilizar melhor o recurso natural (pasto nativo no caso presente) 
para que a renda aí obtida seja economicamente competitiva. 

Atualmente as tecnologias disponíveis permitem afirmar que em qualquer dos dois casos, a produção animal 
normalmente obtida, tanto nos ambientes mais ricos como nos mais pobres está muito abaixo das potencialidades 
permitidas por aquelas condições edafo-climáticas (Nabinger & Carvalho, 2009; Carvalho et al., 2011). No 
entanto, antes de tudo é necessário mudar a ideia que tecnologia é sinônimo de uso de insumos modernos, 
o que não significa que não seja possível também utilizá-los em alguma medida. Nesse sentido, a primeira 
e fundamental tecnologia é o “ajuste da carga animal ao crescimento do pasto”. E essa não tem qualquer 
custo financeiro, do mesmo modo que outra prática também indispensável, o “diferimento ou vedação de 
potreiros”, que tampouco demanda inversão de capital (Nabinger et al., 2011). Essas duas práticas de manejo, 
que são as de maior impacto sobre o sistema de produção baseado em pastagens naturais, demandam um 
conhecimento fundamental que é saber quais são as principais espécies forrageiras e não forrageiras que temos 
no campo e porque elas se apresentam com a frequência com que estão representadas em cada piquete ou zona 
da propriedade. Demanda, portanto, capacidade de reconhecimento de algumas espécies-chave e a capacidade 
de relacioná-las com o tipo de solo, disponibilidade de umidade, fertilidade e, o mais importante, com seu 
histórico de uso. Esses conhecimentos, colocados em prática para o ajuste da carga animal e a programação de 
diferimentos é o que chamamos de “tecnologias de processos”, e que são fundamentais para o planejamento 
e a gestão da atividade pecuária baseada em pasto. Essas tecnologias de processos derivam do entendimento 
das relações entre o solo, as plantas, o clima e os animais. Cita-se, nesse contexto, também como tecnologia 
de processo a manutenção de uma determinada altura do pasto em pastoreio contínuo ou a manutenção de 
determinadas metas de altura de entrada e saída do piquete no pastoreio rotacionado. Implica em controlar a 
desfolha no nível desejado via ajustes de lotação (que em última instância determina a carga animal), categoria 
animal e método de pastoreio.

Nabinger & Carvalho (2009) demonstram, em ensaio com quase trinta anos de duração, sobre solo de 
relativamente baixa fertilidade, que é possível produzir cerca de 230 kg de peso vivo/ha/ano em sistema de 
recria-terminação sem qualquer adição de insumos, simplesmente ajustando corretamente a carga animal às 
variações no crescimento do pasto e mantendo uma oferta menor na primavera (8%) e moderada o restante do 
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ano (12%), de modo a condicionar uma estrutura mais favorável ao consumo. Em solos de maior fertilidade 
Genro et al. (2013) também utilizando o ajuste da carga para manter ofertas moderadas, obteve 271 kg PV/
ha/ano. Esses resultados estão muito distantes da realidade do produtor que produz entre 60 a 80 kg PV/ha/
ano em sistema de recria-terminação em campo nativo no estado do RS. E isso ocorre por desconhecimento 
da importância do correto controle da desfolha. Portanto, apenas utilizando tecnologias de processos (ajuste 
da carga, condicionamento da estrutura do pasto e diferimento), é possível mais do que triplicar a produção 
animal na região. E, com ganhos ambientais, pois conforme acima discutido, nessa condição é onde se verifica 
a maior diversidade vegetal (Boldrini, 1993; Carvalho et al., 2003; Soares et al., 2011; Pinto, 2011), maior 
interceptação da luz e o maior sequestro de C (Nabinger, 1998), as maiores taxas de infiltração de água no solo 
(Bertol et al., 1998) e  as menores emissões de metano (Cezimbra, 2015).

Da mesma forma que nas altamente heterogêneas pastagens naturais, o desempenho animal em pastos 
cultivados, geralmente monoespecíficos ou com muito poucas espécies associadas, também pode ser explicado 
pela produção de forragem, pela estrutura do dossel e pela qualidade nutricional da dieta ingerida. Estudos têm 
revelado que, quando as pastagens são manejadas para maximizar a ingestão, o valor nutritivo da forragem 
consumida varia pouco entre diferentes espécies, sendo as diferenças observadas na produção animal devidas 
à produtividade do pasto e sua distribuição temporal (Da Silva & Carvalho, 2005; Da Silva & Nascimento Jr., 
2007). A evolução do acúmulo de forragem no pasto em crescimento obedece sempre a um modelo sigmoidal. 
Ao final da fase linear de acúmulo, a inflexão observada na curva é função do início da senescência, a qual 
vai aumentando até atingir valores similares à formação de novos tecidos. A partir desse ponto não há mais 
acúmulo líquido de forragem, embora a planta siga produzindo novos tecidos, isto é, siga crescendo. Nesse 
ponto a interceptação de luz é máxima, mas a estrutura do dossel se altera em função da competição por luz 
e pela presença de material senescido e em senescëncia. Portanto, o momento ideal de utilizar esse pasto 
buscando maximizar o consumo é anterior a esse ponto e corresponde a menos de 100% de interceptação 
da luz. Com cerca de 95% de interceptação luminosa temos máximas taxas de acúmulo líquido de forragem 
(Pedreira et al., 2007) pois a senescência ainda é baixa e, sobretudo, a estrutura do dossel é a mais favorável 
possível à otimização dos processos de colheita e ingestão (Da Silva & Carvalho, 2005). Esse seria o melhor 
indicador fisiológico para determinar o momento ideal de iniciar o pastejo em pastoreio rotacionado, sendo 
muito utilizado em gramíneas tropicais (Carnevalli et al., 2006; Barbosa et al., 2007; Pedreira et al., 2007). 
Neste contexto, o ponto ideal de colheita seria o mesmo para as diferentes plantas forrageiras, ou seja, 95% 
de interceptação luminosa pelo dossel do pasto (Da Silva et al. 2008). Esse indicador normalmente está 
diretamente associado com um valor de altura do dossel específico para cada espécie e cultivar, em função 
de suas características arquiteturais intrínsecas. Dessa forma, é possível gerar um indicador de compreensão 
e aplicação mais simples por parte do produtor, que é a altura do dossel para a entrada dos animais e altura 
em que eles devem sair do piquete. Segundo Carvalho et al. (2011), a maneira com que os animais pastejam 
durante o período de ocupação do piquete, é uma função da estrutura do dossel no pré e pós-pastejo. Com 
relação à altura pós-pastejo vários autores coincidem com que a taxa de consumo diminui quando depleção 
da altura inicial ultrapassa 40% da altura inicial em espécies tão diferentes como aveia preta, azevém, tifton 
e sorgo (Amaral et al., 2012; Fonseca et al., 2013; Mezzalira et al., 2014; Schons, 2015). Essa diminuição é 
devida ao aumento de colmos e material morto no horizonte restante do pasto, que limita a massa do bocado, 
maior determinante da taxa de consumo instantâneo, e que se traduz em menor consumo diário de nutrientes. 
Em lotação contínua, Sarmento (2003) estudou a influência de quatro alturas de pastejo (10, 20, 30 e 40 cm) 
em pastos de capim Marandu no comportamento ingestivo de bovinos e encontrou estreita associação entre a 
altura do pasto e a massa do bocado, a taxa de bocado e a ingestão de matéria seca, que reforçam a importância 
da correlação entre os componentes da estrutura do dossel forrageiro e as variáveis do comportamento ingestivo 
na determinação do consumo de animais em pastagens de clima tropical. O consumo teve uma amplitude de 
1,3 a 2,0 % PV para as alturas de 10 e 40 cm, respectivamente, indicando que para otimizar o consumo nesse 
pasto a altura média em que o dossel deve ser mantido no pastoreio contínuo é de cerca de 40 cm.
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Esse indicador de manejo inicialmente baseado na otimização da taxa de ingestão também coincide com 
o melhor desempenho do pasto, pois a área foliar remanescente permite manter elevada interceptação da 
radiação, por um dossel de folhas ainda com elevado valor fotossintético, o que concorre para altas taxas de 
acúmulo desde a saída dos animais. Isso permite mais rapidamente atingir novamente a meta de retorno dos 
animais ao piquete. Com isso se diminui o custo de produção devido ao menor número de piquetes necessários.

Essa condição de estrutura do dossel também significa maior área foliar para interceptação da radiação solar, 
resultando igualmente em substanciais aumentos na produção de forragem. Dessa forma, misturas de aveia e 
azevém e mesmo de azevém puro tem maximizada sua taxa de acúmulo em pastejo contínuo com a manutenção 
de uma altura média ao redor de 20 cm (Carvalho et al. 2009). Mais importante ainda, conforme o mesmo 
autor é a resposta de milheto, cuja taxa de acúmulo passa de 64,2 kg MS/ha/dia quando mantido a 10cm de 
altura para 147 kg MS/ha/dia quando a altura média é de 40 cm. Isso redunda, ao final do ciclo da cultura no 
dobro da produção de forragem (10.380 kg contra 20.600 kg MS/ha). Essa é uma cabal demonstração de que 
substanciais aumentos de produção apenas com uma tecnologia de processo, tal como a obediência a metas de 
altura do pasto, podem ser conseguidos, sem qualquer custo financeiro adicional. Mas com ganhos adicionais 
representados pelos serviços ecossistêmicos que dessa forma são melhorados.

Pode-se concluir, portanto que não há antagonismo entre produtividade animal a pasto e preservação ambiental, 
ao menos dentro dos limites de manejo acima considerados. Ao contrário, usando as mesmas metas de manejo 
dos pastos ambos objetivos são alcançados.

Integrando pastagens nos agrossistemas regionais
Conforme Lemaire (2007), “uma vez que dificilmente escaparemos, no curto prazo, da necessidade de 
especialização na produção de alimentos, principalmente grãos, novas estratégias de uso das terras devem 
ser buscadas. Estratégias essas que associem unidades altamente especializadas seja em produção animal seja 
na produção de grãos tanto ao nível da propriedade, como de paisagem e de região, mantendo um mosaico 
tal de pastagens (naturais/e ou cultivadas), lavouras de grãos, cultivos arbóreos e/ou florestas que contribua 
efetivamente para uma agricultura mais sustentável”. Mas também podemos lançar mão de outras estratégias de 
intensificação tais como os sistemas integrados lavoura-pecuária-floresta (ILPF). Integração de atividades na 
mesma área não é novidade. No entanto, a incorporação do plantio direto e de uma fase animal como condição 
fundamental no sistema, determinou que novas propriedades da fertilidade do solo e nutrição de plantas 
tenha emergido (Anghinoni et al., 2011). Nesses sistemas, a possibilidade de manter cobertura vegetal viva 
durante a maior parte do ano, além de aumentar os teores de carbono no solo (sequestro de C via fotossíntese) 
melhora suas condições físicas, aumentando a aeração e a capacidade de infiltrar e reter água, diminuindo 
o escorrimento superficial e evitando a erosão. Estas condições também possibilitam melhoria na atividade 
microbiana (Chavez, et al., 2011), determinando, em conjunto, solos mais férteis. A inclusão de pastos e do 
gado no sistema acentua ainda mais esses efeitos, pois as raízes das forrageiras geralmente exploram camadas 
mais profundas do solo e tem alta taxa de renovação, imobilizando mais C. A exportação de nutrientes via 
produto animal é muito baixa em relação à exportação via grãos. Desse modo, a maior parte dos nutrientes 
incorporados na fase pastagem dos sistemas ILP retorna ao solo como urina e fezes. Com isso diminui a 
necessidade de fertilizantes em relação às mesmas produções em áreas diferentes. Mas não se trata apenas de 
subtrair nutrientes exportados de nutrientes aplicados. Mais do que isso, as excreções animais aumentam as 
populações de organismos microbianos do solo. Esses imobilizam os nutrientes em forma orgânica nas suas 
células evitando que os mesmos fiquem na forma mineral, livres no solo e sujeitos a perdas por lixiviação e 
volatilização. Com a morte posterior dos micro-organismos esses nutrientes ficam novamente disponíveis para 
a cultura subsequente via mineralização. Mas, a presença de urina e fezes também aumenta a população de 
besouros, minhocas e outros elementos da mesofauna, os quais formam canais no solo, que serão ocupados por 
raízes e que também possibilitam maior aeração, maior infiltração de água e a movimentação de nutrientes em 
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profundidade, controle de parasitas animais, dispersão de sementes, entre outros efeitos (Wallace & Tyndale-
Bidcoe, 1983; Yokoyama et al., 1989; Yokoyama et al., 1991a; Yokoyama et al., 1991b; Yokoyama & Kai, 
1993; Nichols, et al., 2008). Assim, apesar de ser apenas uma parte da solução, os sistemas ILP representam 
uma forma mais sustentável de produção de alimentos ao diversificar os sistemas, utilizar menos fertilizantes 
químicos, construindo solos mais saudáveis e reduzindo os custos em insumos e a poluição ambiental. 

Mas precisamos pensar e estudar estudar sistemas mais amplos do que a simples parcela de produção, pois 
o problema ambiental não se restringe ao espaço que ela ocupa e afeta o sistema mais amplo de produções 
regionais, as quais normalmente não estabelecidas em função do contexto ambiental regional. Até o momento, 
estudos que contemplem, por exemplo, o balanço completo dos fluxos de gases em nível de bacia hidrográfica ou 
paisagem estão ainda em fase relativamente inicial, da mesma forma que o estudo dos diferentes componentes 
de biodiversidade e o fluxos hidrológicos. 

Considerações finais
O papel funcional dos pastos e a conservação da biodiversidade devem ser analisados juntos e de forma interativa 
nos diferentes níveis de organização: desde populações e comunidades ao nível da parcela de produção até o 
mosaico formado por pastagens naturais, florestas, cultivos e estruturas construídas pelo homem (Balent & 
Gibon, 2011). Mas também é necessário considerar a forças socioeconômicas e culturais que determinam os 
sistemas de produção e sua evolução (Wu, 2006; Borba & Trindade, 2009). Ou seja, a forma como ocorreu a 
ocupação histórica do território também tem que ser tomada em conta.  Por outro lado, também necessitamos 
considerar que os serviços prestados pelas pastagens são absolutamente dependentes de seu estado de 
conservação. Na maioria das situações, os remanescentes das pastagens naturais, e mesmo as cultivadas com 
algum tempo de existência, necessitam ser previamente restauradas para deixar de gerar passivos ambientais 
e poder cumprir seu papel ecológico e também para poder servir como possíveis mitigadoras dos passivos 
gerados nos complexos agrossistemas criados pelo homem. Nas últimas décadas, a ecologia restaurativa 
emerge como uma nova disciplina, principalmente no Brasil (e.g. Kageyama et al., 2003) e a recuperação 
de áreas degradadas passou a ser considerada como um dos princípios das políticas brasileiras para o meio 
ambiente (Lei no 6938/1981). Mas, até o presente, o foco tem sido principalmente a vegetação florestal ou o 
componente lenhoso de vegetações não florestais como o Cerrado (Kageyama et al. 2003, Zamith & Scarano 
2006, Durigan 2007, Sampaio et al. 2007), e a vegetação tipicamente pastoril foi deixada em segundo plano.
 
De tudo isso emerge a necessidade imperiosa de trabalho de investigação multidisciplinar e interdisciplinar, e 
com a absoluta necessidade de participação do produtor e da sociedade em geral, pois o que se precisa é um 
ordenamento de ocupação dos territórios, de modo a produzir com conservação. 
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Introduction
Brazil is one of the world’s largest producers, exporters and consumers of meat, and of soybean and corn - the 
main raw materials used to produce animal feed. In recent years, accelerated growth in the consumption of 
animal protein in emerging countries, especially China and India, have been driving the expansion of meat 
production and exports in the country.

Transnational corporations are predominant in both the meat and grain production chains. For many years 
now, some of them have been among the country’s leading exporters. What is new, however, is the creation 
of Brazilian transnational meat corporations with substantial financial support from the federal government. 
Meat and grain exports to produce animal feed make up a growing proportion of Brazilian exports, which is 
the main factor in the government’s decision to provide incentives to strengthen these sectors. 

The government’s interest in maintaining the current account balance is leading the long list of social and 
environmental problems caused by the production of grains for feed and the raising and industrial processing 
of animals for human consumption to be set aside. The high level of greenhouse gas emissions, water pollution, 
and the destruction of water sources are some of the grave environmental problems caused by these activities. 
From a social point of view, the growing concentration of income in the hands of the large corporations that 
dominate these productive sectors and, consequently, the power they have over the sector and the national 
economy are reason for concern. They give rise to tremendously unequal relations between these corporations 
and the family producers that are linked to them. 

Brazil is the second largest producer and the largest exporter of soybean in the world. The beans, meal and 
oil (which make up the so-called “soybean complex”) represented 32% of the country’s agricultural exports 
and 10% of the total value of exports in 2014. Nearly two thirds of the sales of this complex abroad are 
concentrated in the hands of only four large transnational corporations. 

Produced in the model of large-scale monocultures, soybean causes deforestation and consumes over half of 
the total amount of agrochemicals used in Brazil - the number one consumer of agrochemicals in the world. 
Monocultures such as soybean also cause the amount of water available to decline significantly due to pollution 
and deforestation. Furthermore, they result in the reduction of the food supply throughout the country, which 
leads the cost of basic staples to increase at much higher rates than the inflation rate for the entire economy. 

Brazil is also the second largest producer, exporter and consumer of beef, which ranks second in terms of the 
amount of meat sold on the domestic market. More than 80% of beef produced in the country is sold on this 
market. While beef represents 22% of all meat consumed in the world, in Brazil, it represents 40% of the total.  
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Extensive cattle raising occupies 200 million hectares of land in Brazil. This is why it has historically been 
the main cause of deforestation in the country. It is also one of the reasons why cattle raising is the primary 
producer of greenhouse gas emissions in Brazil. 

Chicken is the second most widely consumed meat in the world, and places number one in Brazil. The main 
producers and consumers are the United States, Brazil, China, and the European Union, whereas the largest 
exporters are Brazil, the United States, and the European Union, in that order. Together, they account for over 
three quarters of global exports. In Brazil, chicken comes in sixth in the general list of exports. 

The poultry production chain is dominated by the so-called “vertical integration” model. In this model, a 
contractual relation is established by which the agribusiness corporation provides the necessary supplies to 
producers, who then raise the chickens and hand them back to the agro-industry, which processes and sells 
them. The imbalance in these relations is a constant threat to small producers, who are often paid amounts that 
do not even cover their costs of production by the meat corporations. To this, one must add the terrible working 
conditions to which the companies’ employees are submitted. 

In addition to the meat companies, one finds the giants of the pharmaceutical, genetically modified seed, 
agrochemical, and agriculture industries, as well as grain traders and processers. Their operations on the 
global scale and high level of concentration provides them great economic and political power, which makes 
it increasingly difficult to regulate their activities.

From 2007 to 2013, the Brazilian Development Bank (Banco Nacional de Desenvolvimento Econômico e 
Social, or BNDES for its acronym in Portuguese) implemented the so-called “national champions policy”. 
The idea was to select Brazilian exporting companies and turn them into large transnational corporations. For 
this, these companies received a large volume of resources, not only in the form of subsidized loans, but also 
through the purchasing of debentures and the acquisition of part of their shares by the BNDES’s investment 
arm, BNDES Participações (BNDESpar).

The beneficiaries of this policy include the large Brazilian meat packing corporations, which absorbed two-
thirds of the resources the BNDES allocated to these “champions”. Among them, it is worth highlighting JBS-
Friboi, Marfrig and Brasil Foods (BRF), which are currently some of the largest global producers of animal 
protein. Within the country, a large proportion of the resources made available by the BNDES were used for 
mergers and acquisitions of other corporations. As the initial boost from the BNDES continues to fuel the 
massive expansion of these corporations, the effects of the national champions policy can still be seen today, 
namely in relation to the purchases of companies in both Brazil and other countries.

JBS became the biggest private corporation of Brazil. It also became the largest animal protein company in 
the world. It owns more than 300 production facilities spread throughout various countries besides Brazil: 
the United States, Canada, Australia, Argentina, Paraguay, Mexico, Italy, Uruguay, Porto Rico, South Africa, 
Germany, China and Vietnam. BNDESPar owns close to 25% of the corporation’s capital and the Brazilian 
public bank Caixa Econômica Federal, 10%.

Between 2007 and 2013, JBS’s market value rose ninefold. While the “national champions policy” is a major 
success for its controlling shareholders, it remains to be seen what the rest of the Brazilian population gets 
from this, as the people are made to cover the cost of the resources allocated to these corporations. 

The biggest losers are small livestock farmers who are increasingly becoming enslaved by the large meat 
processing corporations, as the corporations begin to pay farmers lower prices in order to appropriate what 
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little profit margin farmers had for corporate coffers. The concentration of the market in the hands of a few 
suppliers, together with the possible formation of oligopolies, can result in price increases for consumers at the 
national and global level. What is more, the economic power of these major corporations gives them political 
power, which ensures them laws and government policies that are favorable towards their ongoing expansion 
and concentration.

Given the power of the corporations involved, strong coordination among civil society is needed to address 
these issues. Since these corporations operate at the global level and adopt very similar production models, 
coordination must be built at the national and international level.   

The mobilization and participation of Brazilian organizations is especially important, not only because the 
country is one of the largest meat producers and exporters in the world, but also due to major Brazilian 
transnational corporations’ actions in other countries.

When one perceives that the production of meat is a common denominator among these issues, it becomes 
evident that there is the need to bring together institutions that, in a fragmented way, are already active on 
various fronts, such as trade union organizations, social movements, non-governmental organizations (NGOs), 
consumer rights associations, and human rights organizations, among others.

Initiating a dialogue among these organizations to assess the possibility of establishing a global action network 
on the issue was the main objective of the Industrial Meat Chain workshop held in September 2015. The 
workshop was an initiative of the Institute for Agriculture and Trade Policy (IATP), the Brazilian Network 
for the Integration of the Peoples (Rebrip), Federation of Organizations for Social and Educational Assistance 
(FASE) and the Heinrich Böll Foundation.

This publication includes a brief study on the meat industry in Brazil and a résumé of the presentations and 
debates held during the workshop. Its main objective is to contribute to the continuity of civil society actions 
that are needed to confront the issues raised here.

The Meat Production Chain in Brazil
In addition to producing and exporting chicken, beef and pork, Brazil plays a key role in the soybean and corn 
markets, which are two of the main raw materials used to produce animal feed. On a global level, according 
to the US Department of Agriculture (USDA), Brazil is the largest beef producer, the second largest soybean 
producer, and the third largest chicken and corn producer. It is also the largest exporter of soybeans and 
chicken meat, and the second largest in beef and corn. 

Brazil’s position in world production and exports
Production Exports

Beef 1st 2nd

Soybean 2nd 1st

Chicken 3rd 1st

Corn 3rd 2nd

Pork 4th 4th

Source: USDA
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Brazil - Agricultural exports - 2014

Source: Secex

The rapid growth in the export of these commodities has been making Brazil increasingly dependent on these 
exports to maintain a trade surplus. Together, soy, corn and meat accounted for 54% of Brazilian agricultural 
exports in 2014, or close to one fourth of the country’s total sales to foreign countries. The domestic market, 
however, is the primary destination for these grains and meat. Total and per capita meat consumption in Brazil 
is also among the highest in the world, especially beef and chicken.

In all of the sectors mentioned, especially in the marketing of production, there is also a growing level of 
concentration of operations in the hands of large national and transnational corporations. This concentration is 
also reflected in Brazilian exports. As the chart below illustrates, six of the nine largest exporting companies 
in Brazil are grain traders and meat packers. The other three are Vale, Petrobras and Embraer.

Brazil: the nine largest exporting corporations in 2014 – US$ billions

Source: Secex.

We present in detail below information on the three main chains related to the production of meat in Brazil: 
beef, chicken, and soy. We briefly mention issues related to chains of pork and corn production, as we note 
that the characteristics of the pork chain are very similar to that of the chicken chain, such as raising animals 
in confinement, the verticalization of production, and the presence of the same meat corporations. Similarly, 
the model based on large-scale monocultures used in corn production is identical to that of soybean, and the 
principal corporations involved in production and trade are the same ones. 

Soy
Soybean production has been growing more rapidly in recent decades at the global level. This growth has 
been stimulated by the strong increase in meat consumption, mainly in the so-called emerging countries. It is 
estimated that 90% of soybean produced in the world is destined for soy meal production, which is used in 
animal feed as a source of protein.

This crop is concentrated in a small number of countries. In 2014, the United States, Brazil, and Argentina 
accounted for 82% of production and 81% of world soybean exports, according to data from the US Department 



Anais da 54a. Reunião Anual da Sociedade Brasileira de Zootecnia   | Foz do Iguaçu 2017 | ISSN 1983-4357 225

of Agriculture (USDA). While the US is the largest producer in the world, soybean production has been 
expanding the fastest in Argentina, Brazil, and Paraguay. China is the largest importer, with its purchases 
representing nearly two-thirds of all world trade. The European Union comes in second place, with 11%. In 
recent years, Brazil has been holding the first place position as the largest exporter of soybeans. 

Global soybean production  – millions of tons

Source: USDA
Destination of exports of the soy complex (millions of US$)

Source: Abiove 

Growing crops in monocultures over vast extensions of land, as in the case of soybean and corn, does not attract 
only large farmers. In the production chain for these crops, one also finds large transnational corporations that 
manufacture agricultural machinery, equipment, and agricultural inputs. They are the ones that appropriate 
most of the income generated by agricultural production. 

The weight of soy in Brazilian exports is growing. In 2014, it was Brazil’s main export product, responsible for 
more than 10% of the total value of the country’s exports. Despite high internal consumption levels, as Brazil 
is one of the leading producers of meat, the country exports, on average, 70% of its total soybean production. 

Four major transnational corporations, present in all soy-exporting countries, dominate this chain and 
commercialize grains they acquire from Brazilian farmers: Bunge, Cargill, ADM (from the United States) 
and Dreyfus (France). Together, they buy nearly two-thirds of soybean produced in Brazil. They account for 
60% of Brazilian soy exports, and are among the country’s ten largest exporters. National companies have less 
weight; among them, Amaggi, Coamo and Caramuru stand out. The participation of these four transnational 
corporations in the production of biodiesel from soybean oil is also growing. Bunge and Cargill are the largest 
producers and, on top of that, they account for the majority of soybean crushing and fertilizer production in 
the country.

These corporations finance the cultivation of soybean - directly or through intermediaries - from supplies 
to machinery. For this, they use mechanisms such as the “green soybean” contracts, where producers sell 
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their soybean in advance in exchange for seeds, chemical fertilizers and pesticides. These contracts end up 
enslaving producers, as at the end of the harvest, their small profit margin does not provide for much more than 
their subsistence. As a result, they are forced to sign another contract so they can continue to survive.

Another consequence of this funding modality is that producers buy the pre-designed technology package that 
determines what machinery and inputs are to be used. This is where other large multinational corporations that 
dominate various parts of the agribusiness productive chain come in. Together with large rural producers, they 
appropriate most of the income generated by this activity.

The main manufacturers of farm machinery are from the United States - John Deere and AGCO (owners of 
the Massey Ferguson and Valtra brands) - and Italy, with Case New Holland. As for the supply of genetically 
modified seeds, US-based Monsanto and Dupont, Syngenta from Switzerland, and Germany’s BASF dominate 
the market. Due to this, genetically modified soybean as a percentage of total soybean production has reached 
the 93% mark.1

The fertilizer sector was taken over by a private oligopoly formed by three transnational corporations: Hydro/
Yara (Norwegian), Bunge/Fosfértil (Dutch) and Cargill/Mosaic (American). Together, they control 90% of the 
Brazilian chemical fertilizer market. 

Since 2008, Brazil is the largest consumer of agrochemicals in the world, and soybean production accounts for 
close to 55.6% of the value of sales to the agricultural sector. The six largest producers - BASF, Bayer, Dow, 
DuPont, Monsanto and Syngenta – control 66% of the global market. And in Brazil, the ten largest corporations 
are responsible for 75% of sales. The country, which is also the largest importer in the world, has become a 
particularly attractive market for the manufacturers of agrochemicals banned in Europe and the United States, 
such as the US-based FMC, Denmark’s Cheminova, Germany’s Helme and Swiss-based Syngenta.

Brazil: consumption of agrochemicals per crop - 2014

Source: Sindiveg

Social and environmental impacts
In the 2015-2016 harvest year, it is estimated that soybean will occupy an area of 33,3 million hectares (Conab, 
2015), which represents an increase of nearly 140% in the last fifteen years and covers an area larger than 
Norway. This growth in the period of reference occurred primarily in areas of the Cerrado (savannah) biome 
in the Midwest region, which is home to the sources of several rivers that supply water to three important 
aquifers and six major water basins in the country. This entails a reduction in the availability of water in not 
only the region, but much of Brazil.

The decrease in the availability of water locally, together with its contamination by agrochemicals, is one of the 
1 http://www.agrolink.com.br/noticias/brasil-so-perde-para-os-eua-na-producao-de-transgenicos_212390.html

http://www.agrolink.com.br/noticias/brasil-so-perde-para-os-eua-na-producao-de-transgenicos_212390.html
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factors making it unfeasible for family farmers in the region to produce a wide range of foods. The presence of 
soybean and corn monocultures have reinforced the inequalities that already marked land ownership in an area 
that has been historically occupied by extensive livestock raising. Data from the 2006 Agricultural Census on 
Family Farming of the Brazilian Institute of Geography and Statistics (IBGE) show that the Midwest region 
has the lowest percentage of family farms in relation to the total area occupied by animal raising in Brazil, with 
only 10.2% of the total (IBGE, 2009, AF).

The primary consequences of the occupation of these vast uninterrupted areas of land and the intensive use of 
agrochemicals can be summarized as follows:

The concentration of land ownership and use; 
• The displacement and marginalization of local peoples, which make it impossible for family farmers - 

including indigenous peoples and traditional communities - to produce food, whether it be for the local or 
regional food supply;

• The reduction of the general supply of food on the national level, which results in increases in the prices 
of basic food basket items at rates that are much higher than the inflation rate for the economy as a whole;

• The poisoning and destruction of food that is affected by agrochemicals or attacked by infestations of new 
pests or diseases;

• The decline in fishery production., which is also affected by agrochemicals, as they destroy the sources of 
rivers and cause them to be silted up;

• Various health problems caused by agrochemicals;
• The deforestation of vast areas, soil degradation, loss of biodiversity, and the decline in the amount of 

water available;
• High greenhouse gas emissions related primarily to deforestation to open up new areas for soybean 

production. The expansion of this crop is one of the most important factors in the recent destruction of 
Brazilian forests.

 
Cattle
Beef production and consumption are highly concentrated in a small number of countries. Over half of the 
cattle in the world - approximately one billion head - is located in only two countries: India and Brazil. They 
are, in that order, the largest exporters of beef, whereas the US, Russia and China are the biggest importers of 
meat sold. 

The growth in world production was, to a large extent, brought on by the increase in the demand for protein 
at the global level, especially from developing countries. This stimulated production and exports in countries 
such as Brazil and India. 
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Global distribution of the cattle herd – 2014

Source: USDA

This demand is not, however, due only to growth in income. The chart below shows that not only is a large 
percentage of the cattle herd concentrated in the Americas, but also a significant amount of global beef 
consumption. Developing countries with sizeable segments of the population living in misery - including 
Argentina, Uruguay and Brazil - flaunt their high levels of beef consumption per inhabitant.

Per capita consumption of beef in selected countries – 2014 (kg/year)

Source: USDA
Largest beef exporters and importers – 2014 (1,000 kg)

Exports  Imports
India 2,082  US 1,337
Brazil 1,909  Russia 929
Australia 1,851  Japan 739
US 1,167  China 417
New Zealand 579  Hong Kong 646
Paraguay 389  South Korea 392
Uruguay 340  EU 392

Source: USDA

Cattle in Brazil
According to the IBGE, in Brazil, the number of head of cattle (212 million in 2014) exceeds the number 
of inhabitants (204 million). Raised mainly in a free range system, the herd occupies 200 million hectares. 
In 2014, only 4.16 million head were confined, which is less than 2% of the total and close to 10% of all 
slaughtered cattle. Historically, cattle raising is the main cause of deforestation in the country. Also according 
to the IBGE, cattle can be found on close to 75% of farms. 
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Brazil is the world’s second largest beef producer. In 2014, it produced 9.7 million tons, which corresponds 
to 16% of the total beef produced in the world. Together, the US (the world’s largest producer), Brazil, the 
European Union and China produced and consumed almost 60% of the global total. In the same order, Brazil 
is also the second biggest consumer, consuming 14% of this total. Among the kinds of meat consumed in 
the country, beef ranks second. More than 80% of production is sold on the domestic market. Whereas beef 
represents 22% of the total meat consumed in the world, in Brazil, this consumption corresponds to 40% of 
all meat. 

In world exports, Brazil also comes in second place, right after India. The main destinations were Hong 
Kong, Russia, Venezuela, Egypt, and Chile (Abiec, 2015). Together, Brazil, India, Australia, the US, and New 
Zealand accounted for 76% of beef sold in the world. 

The production chain 
Contrary to what happens in the chicken and pork sectors, which we will analyze shortly, small and medium-
sized beef producers are not vertically integrated with the meat packing corporations. They purchase their 
inputs and sell their production independently. The last Agricultural Census noted that 2.7 million farms 
owned at least one head of cattle in 2006 (IBGE, 2009).

The actors making up the chain of cattle production are a very heterogeneous group, ranging from cattle raisers 
with high levels of capital to poor small farmers, and from meat processing plants using high technology that 
are capable of satisfying a challenging foreign demand to slaughterhouses that barely meet the minimum 
sanitation requirements (Buainain and Batalha, 2007).

This situation, however, has been rapidly changing, as the result of the support the federal government 
has provided to a reduced number of meat corporations through its so-called “national champions policy”. 
According to the Associação Brasileira de Frigoríficos (Brazilian Beef Industries Association, or Abrafrigo 
for its acronym in Portuguese), “more than 600 small and medium-sized meat plants operating in the country 
are about to disappear due to the brutal domination established in the sector in recent years and that continues 
to grow stronger”2. In 2008, there were 750 meat processing plants in the country.
Concentration is also advancing in the cattle raising inputs industry. In recent years, pharmaceutical corporations 
went through a series of mergers. In 2009, for example, Pfizer acquired Wyeth, which had Fort Dodge Saúde 
Animal as a subdivision. DSM bought Brazilian-based Tortuga, the leader of the animal nutrition market for 
cattle in the country (Santos et. al, 2015).

During the implementation period of the BNDES’s so-called “national champions policy”, the concentration 
of cattle slaughtering in Brazil in the hands of the three largest meat corporations rose exponentially. Together, 
these corporations’ share went from 14.3% in 2006 to 48.3% in 2013. JBS experienced the highest growth in 
this period: from 6.5% to 27.9%.

The three largest beef processing companies’ share of total slaughtered animals* (head) - Brazil 

 JBS Marfrig Minerva
Share of the 3 

largest together
2006 6.5% 5.2% 2.6% 14.3%
2010 21.2% 9.1% 4.9% 35.2%
2013 27.9% 14.6% 5.8% 48.3%

Source: prepared by the author based on data from the IBGE and Santos, 2015
* Animals slaughtered under the federal inspection system (Sistema de Inspeção Federal, SIF)

2 http://www.valor.com.br/agro/3915170/abrafrigo-ataca-concentracao-no-setor-de-frigorificos-no-brasil.

http://www.valor.com.br/agro/3915170/abrafrigo-ataca-concentracao-no-setor-de-frigorificos-no-brasil
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Social and environmental impacts
The concentration in the hands of the large meat corporations affects cattle raisers, whose bargaining power 
is weakened when the number of buyers drops. Consumers also feel the effects, as concentration undoubtedly 
affords the corporations greater freedom to set the beef prices in the wholesale market.

Cattle raising has historically been one of the economic activities with the highest number of cases of workers in 
situations analogous to slave labor in Brazil. In 2014, of a total of 1,590 workers registered in these conditions, 
228 worked on livestock farms. According to Repórter Brasil, “On cattle farms, when slavery is used, the 
Ministry of Labor’s inspection reports note extremely grave working conditions”3.

Due to its territorial dimensions, cattle farming causes major impacts on natural resources. In sum, we can 
mention deforestation, and the loss of biodiversity and the decrease in the amount of water available it 
causes; soil degradation and the pollution of water resources by the nutrient load (nitrogen, phosphorous 
and potassium from the manure), hormones, heavy metals and pathogens that drain into the riverbeds. What 
should be highlighted the most, though, is cattle raising’s contribution to greenhouse gas emissions in Brazil.

Greenhouse gas emissions
Brazil is already suffering from the impacts of climate change and is currently more vulnerable to natural 
disasters of greater intensity. According to the Brazilian Agricultural Research Corporation (Embrapa), 
food production in Brazil and in other countries could be affected significantly by global warming, thereby 
compromising food security:

 “Areas where corn, rice, beans, cotton, and sunflowers are grown will face a sharp decline in 
the Northeast region, and significant losses of production. The entire area corresponding to the 
dry region in the Northeast, which is currently responsible for the majority of the corn production 
in the region, and the region of the Northeastern savannas - the south of Maranhão, the south of 
Piauí and western Bahia - will be hit hardest. Soybean and coffee have to deal with the losses” 
(Embrapa, 2008).

As the livestock raising activity occupies, by far, the largest surface of land in Brazil, it is also considered to 
be the one responsible the most for greenhouse gas emissions (GGE) from deforestation today, especially in 
the Amazon and Cerrado biomes. Associated to the clearing of forests to make way for pastures, fires, and 
emissions from the animals themselves, cattle raising also has the most responsibility for greenhouse gases 
emissions brought on by changes in land use.

According to estimates of the Institute for Agricultural and Forest Management and Certification (Imaflora), 
in 2015, Brazil’s GGE have been constantly rising since 1970, and livestock raising was responsible for close 
to 30% of the country’s total emissions in 2015. Direct emissions from the sector have grown nearly 160% 
since 1970.

Furthermore, there are emissions that are indirectly related to livestock production: emissions caused by the 
deforestation of ecosystems for agricultural expansion (change in land use), the use of fossil fuels, and to treat 
industrial waste. When the direct and indirect emissions are added together, livestock farming is responsible 
for almost 60% of Brazil’s emissions. These numbers maintain Brazil among the ten countries with the highest 
GGE (Imaflora, 2015).

3 http://www.reporterbrasil.org.br/exibe.php?id=1603.

http://www.reporterbrasil.org.br/exibe.php?id=1603
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Total emissions from cattle raising (thousand tons CO2e) and the evolution of the cattle herd 
(thousand heads) and the main crops (thousand t) between 1970 and 20134

Source: Imaflora, 2015.

Within the livestock sector, emissions from the enteric fermentation of ruminant herds (predominantly beef 
cattle) are the cause of the biggest slice of GGE generated by the sector. Emissions from activities affecting 
agricultural soils (including synthetic fertilizers, fertilizer of animal origin, animal waste left in pastures, 
cultivation of organic soils, and crop residue) come in second place. Then comes the emissions from the 
management of animal waste, residue from irrigated rice crops, and burning farming residue, such as sugarcane 
(Imaflora, 2015).

If one divides the emissions of the agricultural sector up into subsectors of agriculture and livestock, one finds 
that 84% come from animal production (76% from cattle for slaughter and milk). These numbers put Brazil in 
2nd place in the global ranking of emissions from agricultural activities.

Chicken
Chicken is the second meat consumed the most in the world. The Food and Agriculture Organization of the 
United Nations (FAO) and the Organization for Economic Co-operation and Development (OECD) predict 
that by 2020, it will overtake pork to occupy first place. Together, the United States, Brazil, China, and the 
European Union accounted for 60% of global production in 2014, according to data from the USDA, and they 
are likely to continue to be the biggest producers. These countries are also the largest consumers. In 2014, 
India, with its population of 1.3 billion inhabitants, consumed 3.7 million tons, while the United States, with 
319 million people, consumed 14 million tons.

Global chicken production - millions of tons
 2011 2012 2013 2014 2015

US 16.7 16.6 17.0 17.3 18.0

Brazil 12.9 12.6 12.3 12.7 13.1

China 13.2 13.7 13.4 13.0 13.0

European Union 9.3 9.6 9.9 10.3 10.6

India 2.9 3.2 3.5 3.7 3.9

Source: USDA

In relation to international trade, Brazil, the United States and the European Union - in that order - are the 
largest exporters, accounting for more than three quarters of global exports. Japan, Saudi Arabia and Mexico 
are the biggest importers, according to data from the USDA5.

4 CO2-e is the standard unit in which the capacity of all types of greenhouse gases to contribute to global warming are converted into a quantity of CO2.
5 http://www.fas.usda.gov/psdonline/

http://www.fas.usda.gov/psdonline/
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In Brazil, chicken occupies sixth place in the general list of exports. According to the Ministry of Development, 
Industry and Foreign Trade (MDIC for its acronym in Portuguese), in 2014, 4.1 million tons were exported, 
which corresponds to close to 40% of total chicken exports in the world, according to USDA data. These 
exports have been growing at an accelerated pace in recent years: in 2000, the total was 916,000 tons.
Since 2008, chicken has been the animal protein the Brazilian population consumes the most. According to the 
Brazilian Animal Protein Association (ABPA, 2015), the country is the second largest consumer in the world, 
with an annual consumption of 42.8 kg per capita. In 2014, 5.5 billion chicken were slaughtered in the country, 
which is the equivalent of 12.7 million tons. Of this total, 68% were for the domestic market. 

Evolution of per capita consumption of beef, pork and chicken in Brazil

Sources: Abiec and ABPA; Elaboration: Cepea/Esalq-USP6

The production chain
In the chicken production chain, the vertical integration model prevails. Contractual relations are established 
in which producers receive day-old chicks, feed, medicines, and technical assistance from the companies, 
raise the animals until they are ready for slaughter and return them to the companies.

According to ABPA, there are more than 130,000 small chicken farmers in Brazil7. The majority of these small 
integrated producers are concentrated in the south of the country. This model, however, has been showing signs 
of exhaustion for a few years now, especially due to growing technological sophistication and the increase 
in the production scale imposed by the large meat companies. In the new areas of expansion, such as the 
Midwest, facilities are generally larger than those located in southern Brazil.

The other side of the production chain is increasingly in the hands of a reduced number of meat firms. In 
2014, the production of Brasil Foods (BRF) corresponded to 28% of the total number of chicken slaughtered 
in the country, and that of JBS, 16%. As for exports, this concentration is even higher. The total share of both 
corporations corresponded to nearly three quarters of the total exported by Brazil during the same period8. 

6 http://www.canaldoprodutor.com.br/sites/default/files/Ativos-Suinocultura-n1.pdf
7 http://abpa-br.com.br/setores/avicultura/resumo
8 http://avisite.com.br/noticias/imprimir.php?codnoticia=15766

http://www.canaldoprodutor.com.br/sites/default/files/Ativos-Suinocultura-n1.pdf
http://abpa-br.com.br/setores/avicultura/resumo
http://avisite.com.br/noticias/imprimir.php?codnoticia=15766
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Brazil: the five largest chicken corporations in 2014 – millions of slaughtered head

Source: AviSite

BRF is the seventh largest food corporation in the world. It is responsible for 9% of international trade in 
animal protein and 20% of global chicken exports (BRF, 2015). One of the main steps in the process that led to 
corporate concentration in the chicken processing sector was taken in 2009, with decisive support provided by 
the federal government via the BNDES: the merger between Sadia and Perdigão, the two largest corporations 
in the sector. 

Companies that produce inputs, such as hens for reproduction and feed, and medicines, vaccines, and 
antibiotics are also part of this production chain; large foreign corporations are dominant in this area. It is 
worth highlighting the corporations that are dedicated to the development of animal genetics, which seek to 
accelerate the birds’ growth and increase their resistance to disease, among other aspects (Martinelli et. al, 
2014). This field is dominated globally by only three corporations: Cobb Vantress (Tyson group, the US), 
Aviagen (Erich Wesjohann group, Germany) and Hubbard (Grimaud group, France).

Social and environmental impacts
Demattê Filho (2014) summarizes the impacts well when he states: 

“In Brazil, the gigantism of the poultry industry also exposes it to increasingly frequent criticisms 
and doubts - even from its own consumers - on the quality of the products. The intensive use of 
antibiotics and the lack of regard for animal welfare issues, especially in relation to confinement, 
are the target of more and more protests. Also, in technical, academic and government spheres, 
the environmental impacts caused by the rising need for the intensive production of grains for 
chicken feed are being debated. Furthermore, doubts on the benefits in terms of quality of life 
and improvements to the socioeconomic conditions of producers and workers in the sector are 
growing due to the scale of investments rural families need to make in order to continue engaging 
in this activity. As for public health, all around the world, the emergence of antibiotic-resistant 
bacteria is being discussed”.

From an environmental point of view, what is cause for concern in chicken raising and processing is the 
enormous amount of residue it generates, which ranges from animal remains to their excrement. There is also 
the high levels of water consumption and water pollution from liquid waste, which endangers aquatic life 
in production areas, as well as greenhouse gas emissions. As for chicken raising, integration contracts force 
farmers to assume all responsibility for environmental issues and the respective investments.

What deserves special attention, however, is the living conditions to which small chicken producers are 
subjected in the so-called integration model, and the precarious working conditions of workers in the meat 
processing plants. The power imbalance between integrators and integrated is such that it is the motive behind 
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a draft bill currently going through the Chamber of Deputies. The goal of this draft is to introduce more balance 
into these relations through the adoption of fairer rules for the elaboration of these contracts. The National 
Federation of Family Farming Workers of the Southern Region (Federação dos Trabalhadores na Agricultura 
Familiar da Região Sul, or Fetraf-Sul) defends a series of changes to this draft bill9.

A recent intervention from the Public Prosecutors’ Office on Labor Affairs of the state of Santa Catarina found 
that the majority (73%) of producers who worked on contract with the Sadia meat processing firm paid to 
work10. The pay they receive is lower than their costs of production. According to the Public Prosecutor’s 
Office, “They fund the operations of Sadia S.A. with their own impoverishment, loss of health, and indebtedness 
with financial institutions “11. The following irregularities are mentioned:
- failure to recognize employment relationships by registering work in their employment cards and paying 
legal entitlements;
- exhausting workdays, without a weekly day of rest with pay;
- failure to comply with health and safety norms;
- imposition of adhesion contracts with abusive clauses;
- failure to pay enough to cover the full costs of production;
- the establishment of prices of products unilaterally;
- constant demands for investment in chicken coops, where low pay makes it unfeasible for them to invest in 
their property. 

Pigs
Pork is currently the most commonly consumed meat on the planet. In terms of the total amount of meat 
consumed in the world, it was responsible for 43.5%. In Brazil, however, it only accounts for 13% (see chart 
below). Also, the numbers for pork production and exports are not as high as those for beef and chicken, and 
do not indicate that there has been significant growth, even though the country holds key positions in the 
global ranking: it is the fourth largest producer and exporter in the world. The 3.4 million tons produced in 
2014 correspond to 3% of global production, according to the USDA12. As for exports, this number rises to 
7%; Russia, Hong Kong and Singapore are the main destinations. And even though 86% of pork production is 
for the domestic market, only 2.7% of global production was consumed in Brazil that year.

Meat consumption in Brazil and the world - 2014

Source: USDA

9 http://fetrafrs.org.br/em-audiencia-publica-fetraf-defende-emendas-na-lei-dos-integrados/
10 http://mpt-prt12.jusbrasil.com.br/noticias/2368917/ministerio-publico-do-trabalho-em-chapeco-processa-empresa-sadia
11 http://mpt-prt12.jusbrasil.com.br/noticias/2368917/ministerio-publico-do-trabalho-em-chapeco-processa-empresa-sadia
12 http://apps.fas.usda.gov/psdonline/psdReport.aspx?hidReportRetrievalName=Pork+Selected+Countries+Summary&hidReportRetrievalID=2577&hidReportRetrievalTemplateID=7

http://fetrafrs.org.br/em-audiencia-publica-fetraf-defende-emendas-na-lei-dos-integrados/
http://mpt-prt12.jusbrasil.com.br/noticias/2368917/ministerio-publico-do-trabalho-em-chapeco-processa-empresa-sadia
http://mpt-prt12.jusbrasil.com.br/noticias/2368917/ministerio-publico-do-trabalho-em-chapeco-processa-empresa-sadia
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Some factors that explain why Brazil has a lower share in pork production and consumption are: the increasing 
availability and competitive prices of beef and chicken; cultural concerns with animal health; and its reputation 
for being high in fat and cholesterol, which is counterproductive to the population’s search in recent decades 
for healthier food (Nogueira, 2015).

Three quarters of pork production are concentrated in the three states in the south of the country. Similar to the 
chicken production chain, the integrated production model prevails, although here, the presence of independent 
producers is greater. Pork production is concentrated in the hands of three major corporations, which control 
over 50% of all slaughtered animals: BRF, JBS and Aurora. Traditionally dedicated to producing beef, JBS 
has been rapidly expanding its pork production since 2012 by acquiring large meat processing plants in Brazil 
and abroad.

Forecasts

Soybean
According to the official estimates of the Ministry of Agriculture, Livestock and Food Supply (Mapa) from 
2015, soybean will continue to be the crop that will expand the most. It is predicted to cover a territory of 41.2 
million hectares by 2025 - an increase of more than 30% in ten years. This expansion of nearly ten million 
hectares is greater than the entire area that will be used to grow sugarcane in Brazil: nine million hectares 
(Conab, 2015).

Also according to these predictions, the area used to plant soybean will increase through the expansion of 
agriculture into regions where land is still available, the occupation of pasture land and the substitution of 
crops where there is no land available for incorporation. The highest rates of expansion will be found in the 
Cerrado, especially in the states of Maranhão, Tocantins and Bahia.

Soybean exports (grains) are estimated at 66.5 million tons in 2024-25. This represents an increase of close to 
20 million tons, or 42% in relation to the amount exported by Brazil in 2014. As for domestic consumption, it 
is predicted that there will be a 34% increase by 2025.

Beef
The OECD-FAO report on agricultural prospects for Brazil in the 2015-2024 period indicate that meat 
production in Brazil will continue to show accelerated growth brought on by both the strong increase in 
domestic consumption and exports, as well as the considerable increase in prices (OECD-FAO, 2015). The 
Mapa’s projections point in the same direction. Total meat production is expected to rise 30.7%, going from 
25.8 to 33.7 million tons.
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Beef, pork and chicken production in Brazil – projections (millions of tons)

Source: OECD/FAO (2015)

Per capita meat consumption will also continue to grow in the country, especially that of chicken. The 
consumption of chicken per capita, estimated at 44.2 kg per year in 2015, is expected to rise to 54.7 kg by 
2025, a 23.7% increase in ten years.

Meat consumption in Brazil – 2015-2025

Source: AGE/Mapa and SGE/Embrapa

The latest projections by the MAPA and the OECD-FAO do not provide references on the territorial expansion 
of the cattle herd. The Federation of Industries of the State of São Paulo (Fiesp), however, presented in its latest 
forecasts the estimate that the Brazilian herd will increase at an annual average rate of 0.4%, reaching 217 
million head by 2024 (Fiesp, 2015). According to the Observatório do Clima (2015): “if there is no increase 
in the efficiency and the intensification of production in areas already occupied by livestock, the tendency is 
for the additional herd to be located in the states in the Amazon biome”.

The forecasts of the Ministry of Agriculture indicate that Brazilian meat exports will grow at an annual rate 
of 3.6% for chicken, 3.7% for pork and 3.3% for beef. Brazil will continue to be the world’s largest exporter 
of chicken, the second largest for beef, and the fourth largest for pork. By the end of the forecast period, 
meat exports will have increased 2.7 million tons, of which 1.7 million tons - or 62.7% - will be chicken. The 
remainder will be distributed among beef (28.8%) and pork (8.4%).

The “national champions”
As mentioned earlier, between 2007 and 2013, the BNDES implemented the so-called “national champions 
policy”. The idea was to select Brazilian exporting companies and turn them into large transnational 
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corporations. To do so, they were provided a large amount of resources not only in the form of subsidized 
loans, but also through the purchasing of debentures and the acquisition of part of their shares by BNDES 
Participações (BNDESpar).

The largest Brazilian meat corporations - namely JBS-Friboi, Marfrig and Brasil Foods (BRF) - are among 
the beneficiaries of this policy. They absorbed two-thirds of the resources the BNDES allocated to these 
“champions”, and today, they are some of the world’s largest producers of animal protein. In Brazil, a large 
proportion of the resources made available by the BNDES were used in the mergers with and acquisitions of 
other companies. 

Marfrig is currently the third largest beef producer in the world and the second largest in Brazil. It is the 
biggest beef processing company in Uruguay and the largest importer of meat in Chile. With 26 plants and six 
distribution centers in Brazil, Argentina, Uruguay, and Chile, it has the capacity to process up to 5 million head 
of cattle, 2.1 million sheep, and 1.204 tons of industrialized food per year13.

BRF is the result of the merger between two Brazilian giants from the meat processing and frozen foods sector 
- Sadia and Perdigão - in 2009. It is the largest international exporter of chicken and stands out as one of the 
biggest global food corporations, which accounts for more than 9% of global exports of animal protein. It 
owns nine industrial facilities abroad: six in Argentina, one in England, one in the Netherlands, and one in Abu 
Dhabi. Contrary to JBS, which focuses its investments on purchasing major corporations in foreign countries 
such as the United States, BRF’s strategy is to acquire small companies in emerging countries that have great 
potential for increasing meat consumption. 

In 2014, for example, the company invested US$ 7.5 million in the expansion of its processing plant located in 
Baradera, in the province of Buenos Aires, which produces hot dogs and other sausages. Between 1992, when 
it entered Argentina, and 2014, BRF had already invested US$ 400 million in the country, where it markets 
the Sadia, Paty and Danica brands, among others. Its main shareholders are the pension funds of two large 
state enterprises: Petrobras Social Security Foundation (12.49%) and the Banco do Brasil Employees’ Pension 
Fund (10.94%).

The case of JBS, the largest private company of Brazil, should be highlighted here. With the support of 
the “national champions policy”, JBS became the largest animal protein corporation in the world. Today, it 
owns more than 300 production facilities spread out over various countries, besides Brazil: the US, Canada, 
Australia, Argentina, Paraguay, Mexico, Italy, Uruguay, Puerto Rico, South Africa, Germany, China and 
Vietnam. BNDESPar holds close to 25% of the corporation’s capital, and the Caixa Econômica Federal, 10%.

JBS is the largest beef producer and exporter in the world. With operations in Brazil and other major beef 
producing countries - Argentina, Australia, Canada, the US, Paraguay and Uruguay - it has the capacity to 
process 100,000 head of cattle per day. It is also the leading chicken producer in the world, with operations in 
the US, Mexico, Puerto Rico, and Brazil.

Purchasing meat processing plants in other countries is one way to open the door to strategic markets that, due 
to the frequent outbreaks of foot and mouth diseases and other diseases in Brazil, impose sanitary barriers on 
Brazilian exports. Through business units such as those in the US and Australia, JBS gains access to 50% of 
the world market that remains closed to Brazil. From these new units, the corporation can reach buyers in the 
US, Canada, China, South Korea, and Japan, among others. It can also export from other countries for which, 
contrary to Brazil, there are no sanitary measures in place. 
13 http://www.marfrig.com.br/pt/marfrig-global-foods/unidades-de-negocios/marfrig-beef

http://www.marfrig.com.br/pt/marfrig-global-foods/unidades-de-negocios/marfrig-beef
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The initial boost from the government continues, even today, to promote JBS’s expansion and, thus, contribute 
to increasing market concentration at the national and international level. The corporation is seeking a leadership 
position in the production of pork and processed foods with higher added value. In 2013, JBS acquired Seara, 
the second largest chicken and pork processing company in Brazil, which Marfrig had bought from Cargill in 
2009. In 2015, JBS bought Cargill’s largest pork facility in the US, and in Europe, it acquired Moy Park, the 
chicken and processed food facilities belonging to Marfrig14.
Thus, the large meat corporations are increasing their domination over the entire chain of meat production at 
the domestic and international level. In Mato Grosso do Sul, the state with the fourth largest cattle herd in the 
country, concentration in the beef market continues to grow. Studies by the state’s federation of agriculture and 
livestock Famasul (Federação da Agricultura e Pecuária) show that between 2012 and 2015, JBS’s share of 
the total installed capacity in the state rose from 47% to 61%. Famasul noted that JBS leased meat processing 
plants only with the goal of closing them down, thereby guaranteeing the supply of beef to its facilities.

Installed capacity of meat processing plants in Mato Grosso do Sul - 2012 and 2015
2012                                                2015

Source: Mascarenhas et. al, 2012 and 2015

The government initiative to create these champions is undoubtedly a success for the corporations’ controlling 
shareholders. It remains to be seen, though, what benefits the rest of the Brazilian population will get from 
this, as it is forced to bear the costs of the resources granted to these corporations. Some of the negative 
consequences of this are:
- Small producers with limited market access tend to become enslaved by the large meat processing corporations, 
which begin to pay them lower prices to appropriate the small producers’ profit margins for themselves;
- The concentration and possible formation of oligopolies can also lead to price increases for consumers 
nationally and globally;
- There is nothing to guarantee that the capital sent abroad to acquire meat processing companies in other 
countries and the profit obtained there will return to Brazil;
- The BNDES, the federal government bank designed to promote economic and social development, should 
not be allocating its resources to operations that create jobs only in other countries, as is the case of the 
acquisition of meat companies abroad;
- Brazil already subjects itself to an unequal relation of exchange in foreign trade by exporting commodities 
and importing products with a high technology content. It does not make sense for the BNDES to use public 
resources so that a corporation that already sells meat can simply sell more meat.

Animal welfare and confinement
One positive element arising from the growing integration of transnational corporations into the global meat 
14 http://exame.abril.com.br/revista-exame/edicoes/1088/noticias/apos-13-aquisicoes-jbs-trava-nova-guerra-do-frango-com-brf

http://exame.abril.com.br/revista-exame/edicoes/1088/noticias/apos-13-aquisicoes-jbs-trava-nova-guerra-do-frango-com-brf
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market is the adherence of large Brazilian meat processing corporations to some animal welfare principles. 
Recently, BRF and JBS announced that they will put an end to the ongoing use of gestation crates for sows. 
Banned in the entire European Union, eight US states and a few other countries, the crates are practically the 
same size as the pigs’ bodies, which prevents them from moving around. Corporations have been adhering to 
the general animal welfare principles being adopted in these countries due to pressure from consumers and 
their organizations, out of concern with maintaining full access to these markets.

Traditionally raised free to wander around in pastures, cows have not had the same luck. Going against the 
trend of adopting practices to guarantee a minimum of animal welfare, giants such as JBS, BRF and Marfrig 
have begun to practice confinement. They offer independent cattle raisers the possibility of using their facilities 
and other supposed benefits in exchange for guarantees for purchasing the cattle. It is a way of introducing the 
integration model used in chicken and pig raising into the cattle sector. “That is what our goal is”, affirmed 
BRF’s cattle manager15.

Conclusions
It is evident that a group of major transnational corporations, including Brazilian ones, exert wide-ranging control 
over production chains directly or indirectly involved in the production of meat, which is based on socially 
and environmentally unsustainable modes of production. In addition to the meat processing corporations, one 
finds the giants from the pharmaceutical, genetically modified seed, agrochemical, agricultural, grain trading 
and processing industries. They operate at the global level and with a high degree of concentration, which 
ensures them great economic and political power. This, in turn, makes it increasingly difficult to regulate their 
activities.

The current production patterns increasingly impose the adoption of integrated models of production and the 
use of more and more chemical inputs and sophisticated technologies. They are responsible for a long list of 
problems, among which we highlight the following:
- The submission of integrated producers to asymmetrical contracts that impose losses and poor working 
conditions on producers. Independent producers are also affected by the reduction of the prices the corporations 
pay;
- Terrible working conditions in the meat processing industry;
- Pollution from agrochemicals, the decline in the amount of water available and growing pressure on land 
ownership and use are making it unfeasible for family farmers to produce a diversity of foods, particularly in 
regions where soybean and corn are produced. These problems also affect traditional peoples;
- Increase in the price of food in general, and particularly in meat, as the prices are dictated by an increasingly 
smaller number of meat corporations;
- High greenhouse gas emissions resulting from deforestation and the gases emitted by the animals themselves 
and their waste;
- Changes in meat consumption patterns, stimulated by advertising, which are taking consumption to levels 
above what is considered healthy;
- Reduction of the water available to the whole population and of the number of fish in rivers, as a result of 
deforestation, the contamination of water resources and the intensive use of water for the production and 
processing of meat;
- Decline in the meat quality and animal health, namely due to the presence of antibiotics in food and growing 
resistance of bacteria to these medicines;
- Disregard for animal welfare, which is being met by growing concern in some sectors of civil society, 
15   http://www.brf-br.com/arquivos/revista/RT7RE9KU.pdf

http://www.brf-br.com/arquivos/revista/RT7RE9KU.pdf
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especially in Europe.

Considering the power of the corporations involved, in order to address these problems, strong civil society 
coordination is needed. As these corporations act on the global level and adopt very similar production models, 
this articulation must happen at the national and international level. 

Perceiving meat production as a common denominator among these issues only confirms that there is the need 
to end the fragmentation between and bring together institutions that are already active on various fronts, such 
as trade union organizations, social movements, NGOs, consumer defense organizations and others.
One can also observe that the mobilization and participation of Brazilian organizations in this coordinating 
space is especially important, not only because Brazil is one of the largest producers and exporters of meat 
in the world, but also due to the way major Brazilian transnational corporations are acting in other countries. 
Summarized below, the actions proposed during the workshop point in this direction:
• Promote dialogue among international civil society organizations, especially those from Europe, that are 

already coordinating campaigns on the issue. Changing Brazil’s productive matrix is a difficult task in a 
society that sees it as a synonym of progress and development. The social movements and people affected 
by the expansion of this model have no visibility, or they are seen as remnants of the past or as being 
resistant to development. It is, therefore, an extremely complex matter;

• Demand careful use of public resources in Brazil, which, in the case of food, should be directed, preferably, 
to family farming;

• Eliminate all forms of subsidies for corporations and of the state participating as a shareholder of their 
capital;

• Promote debates on the use of capital belonging to public funds, such as the BNDES and state enterprise 
pension funds, in this type of business. Through their participation in these funds, workers can directly 
influence how they are used. This would be an important way to impact the meat industry;

• Take some agendas up again, such as the establishment of limits on property size and areas free from 
genetically-modified organisms. At the same time, fight against all proposals going through the National 
Congress that represent a threat to or setbacks in the rights and victories won by civil society;

• Organize campaigns to contest the double standards of large corporations and demand that the corporations 
adopt the best labor, social, environmental and animal welfare standards in effect in developed countries. 
The same applies to transnational fast-food chains (McDonald’s, Burger King and others) so that they 
begin to impose new demands on their suppliers, such as the elimination of the use of antibiotics in 
animals. Also contest the double standard used in the liberation of agrochemicals, many of which are 
banned in their countries of origin;

• Promote campaigns on the impacts of meat production and seek to develop new partnerships with other 
sectors of civil society. Warn people about the harm caused to health by excessive meat consumption, 
which is being stimulated by the companies of the sector. Give greater value to the cultural dimension of 
food;

• Seek to reinforce meat production by family farmers and small meat processing plants and stimulate their 
potential to produce healthier food. Defend changes to sanitary inspection rules that unjustifiably exclude 
small producers from the market;

• Denounce the precarious working conditions in meat plants, where migrants also work in conditions of 
extreme poverty and with no social organization to represent them and guarantee their rights. In Brazil, 
these migrants come mainly from the Northeast region of the country, Africa, Haiti, and Muslim countries;

• Reorganize the Working Group on Agriculture of the Brazilian Network for the Integration of the People 
(Rebrip) so that it can act as a space to bring together organizations interested in these actions, promote 
dialogue with international networks, identify the presence of provisions in trade agreements that seek to 
further the interests of corporations and include these issues in negotiations on climate change;
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• Set up a regional and international North-South coordinating body to address this issue. Create a roundtable 
with representatives from civil society, the government and, perhaps, the agriculture industry to debate 
these issues;

• Identify gaps in the information available on the chain of meat production. Some examples are: how many 
family farmers gave up milk production in recent years; how many meat processing plants have been 
closed; what is the current volume of fishery in Brazilian rivers; what are the impacts of agrochemicals on 
the population in rural areas; etc;

• Give visibility to the problems analyzed here, while seeking to win the support of urban consumers. 
A communication strategy is needed to reach the media, as the interests of the large majority of news 
agencies are tied to those of agribusiness corporations, who are major advertisers;

• Seek to concretize the proposals presented through the organization of a small working group that will 
organize a workshop with this objective. 
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Abstract
Ruminant production systems are under pressure for their methane emission, inefficient use of land and a 
recurring idea assuming they consume far more plant proteins than they produce in the form of animal protein. 
However feed-food competition does in fact concern those proteins of plant origin that are consumable by 
human but are actually consumed by animals and ruminants are able to produce products of high nutritive 
value from grassland and marginal area that cannot be used for crop production. In addition grassland provides 
many environmental services. In the last  decades the intensification of ruminant production system, and 
particularly those of dairy systems, have increased protein production per ha of land use but this occurs thanks 
to an increased use of concentrate which contains edible protein and at the expense of grassland acreage. 
Therefore the interest of this evolution for the contribution of ruminants to food security may be questioned. 
Feeding animals mainly from non-edible resources can be seen as a conceptually interesting issue from a 
global food security point of view. After showing that the decrease in European grassland acreage was closely 
linked to the intensification of dairy systems and the associated reduction of the number of cows, the paper 
describes protein production for various ruminant production systems and demonstrates that grassland based 
ruminant production systems are most often much more efficient than concentrate based systems for procuring 
proteins. In addition an increased use of grassland for ruminant production could also bring positive responses 
to societal demand for more natural practices and could contribute to maintaining farmer incomes in a context 
of price volatility. The challenge might be to increase productivity of grassland based system using sustainable 
intensification of forage production, well suited animals and grazing management. 

Keywords: Edible protein, Efficiency, Food security, Land utilisation, Ruminant

1. Introduction
Livestock production provides one third of the protein consumed by humans across the planet (Herrero et al., 
2009) and much more in developed countries. It uses 75% of agricultural land (Foley et al., 2011) of which one 
third is arable land and two thirds are grassland and rangeland (Steinfeld et al., 2006), consumes 35% of grain 
products (Alexandratos and Bruinsma, 2012) and emits 14.5% of anthropogenic greenhouse gas (Gerber et al., 
2013 ). Therefore, a recurring idea assumes that livestock, particularly ruminant, is inefficient and consumes 
far more plant proteins than they produce in the form of animal protein and therefore livestock production is 
considered as exerting a significant pressure on natural resources. Since the Livestock Long Shadow report 
(FAO 2006, Steinfeld et al., 2006), ruminant production systems are also considered to be responsible for the 
emission of large quantities of greenhouse gases. Consequently, livestock production is under pressure and 
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given this situation, many authors propose to reduce consumption of animal protein (Garnet, 2013; Eisler 
et al, 2014), mainly in developed countries where consumption is high (Bonhommeau et al, 2013.) for both 
reducing environmental degradation and improving the human population health.

From another point of view, grasslands used by ruminants are characterized by multiple functions and values 
which were the subject of several syntheses (MEA 2005; Peeters 2008, Peyraud et al., 2012). They are providing 
forage for grazing and browsing animals, both domestic and wild. Compared with high-density coniferous 
tree, they have a positive influence on the recharge of water tables. Compared with annual crops, they have 
a protection effect for water quality and a good potential of carbon sequestration in the soil. They protect the 
soil from wind and water erosion, and enhance soil fertility. They are the support of an important biodiversity; 
some extensive grassland types have a very high nature value. They are supporting rural economies and 
are a source of livelihood for local communities. Grassland landscapes are aesthetically pleasing, provide 
recreational opportunities, open space and improve the quality of life of the whole society. For all these 
reasons, grasslands are not a crop like another. Their social and environmental importance is much higher than 
other crops, including other forage crops. This importance is increasingly recognized by the society.

However, ruminant production systems dramatically evolved in Europe since 30 years and the use of grassland 
has been significantly reduced in favour to the production of silage maize and other annual crops and the use 
of high concentrate diet. High milk price has encouraged high-input dairy systems. The number of cows kept 
indoors for all or part of the herbage growing season has increased considerably in many European countries 
(Van den Pol-van Dasselaar et al., 2008). For forty years, dairy cow breeding has been almost exclusively 
oriented towards genetic potential for milk production. Today, high genetic merit Holstein cows are able to 
produce more than 10,000 kg milk per lactation in high-input farming systems but cannot produce such amount 
of milk from grazing alone. Dry matter intake and milk yield of grazing dairy cows are limited compared to 
conserved forage-based diets (Kolver and Muller, 1998). Similar trends were also observed for beef and 
sheep meat production although less marked than for dairy production. These evolutions have increased the 
production per unit area devoted to livestock production in Europe but in the same time European livestock 
became a net importer of protein as soybean meals and grains (Galloway et al, 2008) in spite of exporting 
livestock products.

Therefore several questions can be raised:  Is the claim that ruminant production systems are inefficient 
applicable everywhere and for all type of production systems?  Did the evolution of European ruminant 
farming systems reduce or on the contrary increase the competition between feed for ruminant and food for 
human? Are intensive systems more efficient to produce proteins than grassland-based production systems 
which also provides ecosystem services? Are grassland-based systems less profitable for farmers than intensive 
production systems?  These are questions on which this text attempts to give some responses.

2. Land utilisation for forage production in Europe
Surprisingly, very little studies focused specifically on the long-term evolution of the grassland area and 
grassland-based systems in Europe. Cropper and Del Pozo-Ramos (2006) described the evolution of livestock 
numbers in the EU but other information is fragmentary and rare. The European project Multisward produced 
a first synthesis (Peyraud et al., 2012; Huyghe et al., 2014) that clarifies and quantifies more precisely the 
importance and the evolutions of grasslands and grassland-based systems in Europe using Eurostat (2009, 
2010 a and b) and FAOSTAT databases. In the Eurostat database (public website), data are not available before 
1990. The FAOSTAT database provides data since 1961 including for former communist countries.

In the EU-27 in 2008 the total utilised agricultural area (UAA) covered 172 million hectares or 41% of the total 
territory. Permanent grassland covered 57 million hectares (Eurostat) (> 65 million ha according to FAOSTAT) 
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i.e. about 33% of UAA whereas arable land, including temporary grassland, represented 104 million hectares 
(i.e. 61 % of UAA) and permanent crops only 12 million hectares (6% of UAA). Other surfaces including 
wooded areas cover 43 million ha. The permanent grassland area includes about 16.9 million ha of rangelands 
(‘poor permanent grasslands’ made of grazed semi-natural vegetation) in the EU-27 territory (10% UAA in 
2007), mainly in hill, mountain and Mediterranean areas. These rangelands have usually a high nature and 
landscape value. Temporary grasslands (pure grass, grass/legume mixtures or pure legume) represent 6% of 
the UAA and 15% of the total grassland area in the EU-27. Maize for silage is an important crop and occupies 
5.3 millions of hectares of 3.0% of the UAA.

There are huge differences between countries in land utilisation reflecting the differences of ecological 
conditions, production systems, living standards, history and policies between countries. The importance of 
permanent grasslands is two thirds or more of the UAA in Ireland (76%) and the United Kingdom (63%) 
and less than 20% in several eastern countries (Poland, Hungary, Bulgaria). Temporary grasslands are more 
important in the North of Europe (respectively 35, 28 and 24% UAA for Sweden, Finland 28% and Estonia 
and Norway) than permanent grassland. They can also be important in some regions like in the Po valley 
(Italy), in Brittany (France), in the lowlands of the United Kingdom and in the Belgian Ardennes. At the 
opposite, their importance is very low (less than 5% UAA) in the former communist countries. About 58% of 
the total area of maize forage is growing in Germany and France. Maize silage represents more than 20% of 
the grassland area in four countries (Belgium, Netherlands, Denmark and Germany) and in the west part of 
France and between 10 to 20% in Luxembourg, France, Poland and Slovakia. Maize silage is used mainly for 
forage, but Germany uses maize silage on a large scale to generate biogas (De Vliegher and van Gils., 2010).

3. Intensification of ruminant production systems and reduction of grassland area
The European grassland area has been significantly reduced during the last 30 years although the estimations 
of losses of the permanent grassland area vary according to the sources of information (Eurostat, FAO, national 
statistics). According to Eurostat, in the EU-6, these losses are estimated at about 7.1 million ha between 1967 
and 2007 (Eurostat) i.e. about 30% of the value recorded in 1967. This decline is underestimated since the 
reunification of Germany added about 1 million ha to the total in 1990/91.The losses were very important in 
Belgium, France, Germany, Italy and The Netherlands (more than 30% decrease) whereas surfaces remained 
almost stable in Luxemburg and the United Kingdom (Eurostat database). After 1989, many agricultural areas 
and especially grassland areas were abandoned in East European countries in transition. It is estimated that at 
least 30% of grassland areas were abandoned. Marginal grasslands and rangelands tended to be abandoned, 
especially in mountain and Mediterranean area.
The decline of the permanent grassland area is due to urbanization, afforestation and conversion to arable land. 
The proportion of permanent grassland in UAA declined from 40 to 29% in EU-6 with similar tendencies in 
France (40 to 29%), the Netherlands (58 to 43%) and Belgium (48 to 37%). According to Eurostat, the decline 
of the permanent grassland area seems to be reduced or even stopped after the CAP reform of 2003 which 
introduced conditionality linked to the maintenance of permanent grassland area to the payment aid. However 
this trend is not so clear in the FAOSTAT database. Indeed, national statistics reflected aggregated data that can 
mask contrasting regional evolutions. For example in France, this measure has not prevented a sharp decrease 
in permanent grassland areas in Lower Normandy and Pays de la Loire (15% or more). The destruction of 
permanent grassland was also important in the northwest of Germany in favor of maize crop.

The area of poor permanent grassland (rangeland) has marginally decreased from 13.2 to 11.5 million ha 
between 1990 and 2007 for eight countries (Belgium, Denmark, France, Ireland, Luxemburg, Spain, 
Netherlands, United-Kingdom). Also the total temporary grassland area can be considered as stable between 
2001 and 2007. 
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The dairy cow population was almost stable between 1975 and 1983 but it felt down by 10 million heads in the 
EU-9 between 1975 and 2007 (decrease of 40% of the population of 1975 from 25.0 to 15.4 million) after the 
implementation of the milk quotas in 1984. This evolution was observed for a fixed amount of milk produced 
thus indicating a very significant increase of milk production per head. At the opposite, the suckling cow 
population increased by about 3 million head between 1975 and 2007 but the total number of bovine heads 
decreased by almost 7 million heads. The evolutions are different among countries. The dairy cow population 
declined sharply (about 50%) in Belgium, Denmark, France and Luxemburg. The substitution with suckling 
cows was though almost total or even more in Belgium, Greece, Ireland, Luxemburg and Portugal whereas 
about the half of the dairy cow population was replaced in Germany and France. In Italy and the United 
Kingdom, the suckler cow population declined, though the dairy cow population also declined, respectively 
by 35 and 40%.

Finally the reduction of grassland area has been tightly correlated to the reduction of the total number of cows 
(Figure 1) which in turn is a consequence of the increase of milk yield per cow in a context of milk quota. 
The intensification of dairy production had led to the development of annual crop and green maize for silage 
and the utilization of cereals and soybean meal at the expense of permanent grassland. Because part of the 
concentrate can be used as human food (cereals, soy protein…) whereas grasslands are not edible, one may 
wonder whether these changes have increased the net contribution of ruminant livestock to the protein security.

Figure 1. Parallel evolution of permanent grassland area and cow (total dairy and suckler) population 
in EU-9 (calculated from Eurostat 2010a and b).

4. Contribution of grassland based production system to food security
The overall nitrogen (protein) efficiency of an animal is usually the ratio of nitrogen (proteins) outputs in 
products and input from ingested nitrogen (protein). In the case of young growing animals, the nitrogen 
retention rate is also mentioned. This ratio is always far lower than 1.0 and the remainder part of ingested 
nitrogen is excreted in urine and faeces. The efficiency can also be expressed by the reverse ratio that is the 
amount of plant protein consumed per kg of animal protein which reflects more directly the competition for 
the plant resources between the feed for animals and food for humans. 

4.1. The apparent low protein efficiency of ruminants
Data on livestock nitrogen (protein) efficiency were synthesized by Peyraud et al. (2014a). Literature efficiency 
data show that ruminants are far less efficient than monogastric animals. The efficiency is minimal for dry 
adult cow or sheep, varies from 10% (dairy heifers) to 20% in growing and finishing animals and is higher in 
lactating dairy cows (25 to 30%). It takes more than 3 kg of plant protein to produce one kg of milk protein and 
between 5 and 10 kg of plant protein to produce one kg of bovine proteins. In comparison, a fattening pig fed 
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diets based on cereals and soybean meal, retains about 30-35% of the nitrogen meaning that it takes on average 
3 kg of protein of plant protein to produce 1 kg of animal protein. The protein efficiency is of the same order 
of magnitude for egg production. It is higher for broilers (40% and even 45% for the most productive strains). 
It takes 2.2 kg of plant protein to make 1 kg of broiler protein on average. These differences are explained 
primarily by the fact that ruminants are fed with forage-rich diets which are less digestible than diets fed to 
monogastrics animals.

Advances in genetic merit increased animal productivity and has led to a significant and continuous increase 
in nitrogen efficiency in all species. The more milk a dairy cow produces, the highest is the nitrogen efficiency. 
Efficiency increases by about 5% per tonne of milk on average. Suckler (beef) cows are less efficient than 
dairy cows, in particular because of their low milk production. Efficiency also increases when the nitrogen 
(protein) content of the diet is reduced. In dairy cows, efficiency is the highest (about 30%) for maize silage 
based diets supplemented with soybean meal and can be less than 25% for diets based on green forages with a 
high protein content (Peyraud et al., 1995). This is why a large number of publications have proposed reducing 
the proportion of pasture grass in ruminant feeds in favour to a maize silage diet (feed depleted in protein) and 
a supplementation with soybean concentrates (van Vuuren and Meijs 1987; Valk 1994). 

These conclusions suggest that individual cow production has to be increased to be more efficient especially as 
the same reasoning also applies to the reduction of methane emissions per liter of milk (FAO, 2006; Steinfeld 
et al., 2006). However this reasoning forgets that the increase in milk and meat production per ruminant and 
time unit (milk per lactation, average daily live-weight gain) is obtained through an increased consumption of 
concentrates. These concentrates contain a large proportion of protein that can be consumed by humans. Their 
use in livestock feeding increases the competition between feed for ruminant and food for humans whereas 
ruminant have the unique capability of using grassland to produce protein of high nutritional value.

4.2. A new insight to the contribution of ruminant production system to food security
Competition between feed and food does in fact concern those proteins of plant origin that are consumable by 
human but are actually consumed by animals. The amount of edible protein of animal origin produced per kg 
of human edible protein of plant origin is an unbiased view of the contribution of livestock to food security. If 
the ratio is greater than 1.0, the animal production system positively contributes to food security, if the ratio is 
below 1.0, the animal production system consumes more plant edible protein than it produces animal protein 
and if the ratio is 1.0, the system is neutral from the food security point of view. This ratio does not consider 
the higher nutritional value of protein of animal origin. Taking into account this difference, a ratio of 0.8 would 
be sufficient to at least maintain a neutral contribution since human beings must ingest less animal protein than 
plant protein to meet their protein requirements.

The proportions of edible protein in plants are variable between authors (Table 1). Indeed these proportions 
can be highly variable depending on technological processes and cultural or culinary traditions. In addition, 
process may change over time. Wilkinsson (2011) assume that 80% of cereal and pulse grains and soyabean 
meal are edible and that 20% of cereal by products and other oilseeds meals are used for human consumption. 
Ertl et al (2015a, 2016) expressed the edible fraction of various crops according different scenarios (Table 1): 
a low scenario corresponding to a low usage of plant protein and a high scenario corresponding to the highest 
value of literature and potentially attainable values with innovative technologies or changes in eating habits 
(increased consumption of whole grains, for example). Laisse et al (2016) carried out a detailed study of the 
fate of the proteins of the grains in the current state of agro-food industries (milling, starch industry, sugar 
industry….) and expressed the edible fraction of various grains and meals considering the various routes of 
utilisations and current practices and proposed a potential value taking into account expected evolution in 
technology.
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Fresh herbage and most of grain by-products (gluten feed, distillers grains ...) and beet or citrus pulp do not 
contain edible protein or very low amounts. The content of edible protein is high for grains such as wheat, 
barley and peas. Some protein from cakes could potentially be extracted for the production of concentrates 
and the remaining part of protein could be isolated for human diet. The edible protein content of soybean meal 
ranges from 50 to 90% and lower values were reported for rapeseed cake (0 to 80%) excepted for the higher 
hypothesis of Ertl et al (2015a). In France protein of rapeseed do not enter in the food chain. These data show 
that the lower is the proportion of forage in the diet the lower is the contribution of ruminant to the production 
of protein. 

Table 1. Proportion of edible protein in various feedstuffs
Wilkinson 

(2011)
Ertl et al (2015a, 2016) Laisse et al (2016)

Low High Current Potential
Grass 0 0 0 0 0

Maize silage 0 19 45 23 23
Wheat 80 60 100 65 76
Barley 80 40 80 86 91

Maize grain - 70 90 11 36
Triticale - 60 100 0 84

Wheat bran 20 0 20 98 98
Distillers grains - - - 0 0

Beet pulps 20 0 0 0 0
Peas 80 70 90 71 88

Rapeseed meal 20 30 87 0 55
Soybean meal 80 50 92 60 90

Sunflower meal 20 14 46 0 55

Feeding animals mainly from non-edible resources can be seen as a conceptually interesting issue from a 
global food security point of view. Data from Ertl et al. (2015b) clearly show that it is possible to produce 
milk from grassland and crop by-products without using starch. The contribution of various EU livestock 
production systems to food security was recently evaluated. 

In France, the efficiency of different dairy systems were recently analysed (Laisse et al., 2016) (Table 2). In 
the lowland, grassland-based dairy systems have a very positive contribution to the supply of edible protein 
regardless og the system of production but the more intensive systems using a lot of maize silage and concentrate 
are far less efficient, contrary to the conclusions that could be drawn from an analysis of the total plant protein 
consumption (see above). In those systems, the increase in milk production per animal is obtained through an 
increase in consumption of concentrates containing large proportions of edible protein that ultimately leads 
to reducing the contribution of livestock to the net supply of protein. These intensive systems are neutral for 
the low scenario or consume more edible protein than they produce for the high scenario. Similar results 
were reported by Ertl et al. (2015a) from 30 Austrian mountain dairy farms where the protein efficiency is 
negatively correlated to the amount of concentrate distributed per kg of milk (r = - 0.82). The efficiency of 
dairy system is slightly lower in mountain than in the lowland because cows are fed with more concentrate per 
litre of milk to compensate for long winter period and medium quality forages. Finally, results heavily depend 
on the assumptions made for the proportion of edible protein in plant material thus underlying the necessity to 
determine more precisely these proportions in various countries and technologies.
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Table 2. Evaluation of the contribution of various dairy systems to the net production of protein 
(Laisse et al., 2016). The data show the kg of animal protein produced per kg of edible plant protein 
fed to the dairy cows

Scenario

Dairy system Milk (kg/cow) Current Potential

Milk from lowland regions
      > 30% maize silage in forage area 8200 1.16 0.61

      10 to 30% maize silage in forage area 7300 1.52 0.77
      <10% maize silage in forage area 6000 2.33 1.49
Milk from humid mountain regions

      > 10% maize silage in forage area 7450 1.27 0.66
      < 10% maize silage in forage area 6200 1.98 1.20

According to Wilkinson (2011), who considered English livestock systems, the grassland-based beef production 
is broadly neutral (efficiency of 0.95 based on the weight of carcass) while intensive beef production systems 
using large amount of concentrates have a negative contribution to protein security (efficiency of 0.3). 
Production systems of monogastrics are intermediate with an efficiency of 0.47 for broilers and pig and 0.38 
to 0.43 for eggs. 

The grassland based dairy systems are the most efficient systems to produce protein. In the study of Wilkinson 
(2011), dairy systems produce up to 1.4 kg of milk protein per kg of edible protein of plant origin and are the 
most efficient on average because they always value a lot of forages which are not edible while monogastric 
animals always need high quality foods. The National Farm Survey data in Ireland (Hennessy and Moran, 
2014) shows the average Irish dairy farm reaches an efficiency of 1.5 kg of milk protein per kg of ingested 
edible plant protein. Under experimental conditions with very efficient grassland-based dairy systems a 
record efficiency of 4.8 was reported (Coleman et al., 2010).  These data clearly demonstrate the potential of 
grassland-based dairy cows systems to contribute to sustainable protein production.

The poorer is the ration fed to ruminants the more efficient they are and the more they contribute to the supply 
of protein to local populations. For example, in Egypt and Kenya, the rations for dairy and beef cattle are 
mainly based on low quality forages and ruminants also have there a decisive contribution to protein security; 
efficiency actually tending to infinity because these animals hardly eat edible proteins (Bradford et al., 1999). 
FAO (2011) also reported efficiencies of around 20 for farms in Kenya and Ethiopia. In Australia, under 
very extensive farming conditions, Wiedemann et al. (2015) showed that sheep and cattle grazing rangelands 
produced respectively 7.9 and 2.9 kg of boneless meat protein per kg of ingested edible protein of plant origin 
while finishing systems based on diets with a high proportion of concentrate only produced 0.5 and 0.3 kg 
animal protein / kg respectively for sheep and cattle.

Ruminant are often blamed for the emission of methane and it is often proposed to shift from ruminant to 
monogastrics production in order to reduce the C footprint of our diet. But this evolution will to a certain extent 
increase feed–food competition. All the available data show that, contrary to what is often said, ruminants are 
very efficient animals to produce proteins provided they are fed with forages. On the contrary feeding ruminant 
with high amount of concentrate do not appears as an efficient strategy for a protein production point of view.

5. The challenge of efficient land use for the production of ruminant protein
Crop production leads to a higher production of edible protein per unit of land than the milk or meat production 
because it bypasses the transformation step by animals. One ha of wheat producing 8 t DM with 12% protein 
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or 1 ha of pea producing 3 t DM with 22% protein respectively produce 780 and 540 kg of edible protein (20% 
of their protein are not edible). In comparison, De Vries and De Boer (2010) calculated the total area required 
for the production of animal products using life-cycle assessment in a comprehensive study. It requires1.2 to 
1.5 m² per litre of milk (i.e. 200 to 250 kg milk protein / ha) and 20-25 m² / kg live weight of cattle at fattening 
(i.e. 30 to 80 kg of meat protein / ha).  In France, the national survey of dairy farms (Institut de l’Elevage, 
2015) shows that milk protein production averages 180 kg/ha). This productivity can be considered as rather 
low as it requires the contribution of the equivalent of 0.015 hectares of cereals to cover the needs of the herd, 
but in this situation cows produce more than 2 kg of milk protein per kg of edible protein of plant origin and 
contributes to maintain one ha of grassland and ecosystem services it provides. In Ireland, dairy systems are 
designed to maximize milk yield per hectare and the average Irish dairy farm produces 375 kg of milk protein 
/ ha of grassland without concentrate (Hennessy and Moran, 2014). 

In the study of  De Vries and De Boer (2010) the production mean values ranged from  180 to 220 kg/ha of 
meat protein for conventional chicken or pork and  210 to 280 kg for egg protein. Thus again considering 
land use efficiency ruminants appears less efficient than pig or poultry. However, these calculations took 
into account the entire land area, including those on which it is not possible to produce annual crops while 
precisely ruminants can contribute to food security by using permanent grassland area that cannot be used for 
food production or lead to very low yields of annual crops. In this case, they are not in competition with the 
production of edible protein of plant origins. At the global level, 3.35 billion ha are used in this way (Sere and 
Steinfeld, 1996) by more than 360 million cattle and 600 million small ruminants and provide 25% of animal 
products.

In fertile plains, where grassland can often be converted to arable land, the question of the relative yield of 
protein by ruminants on grassland or in more intensive systems based on maize silage can be raised.  For 
example in France, intensive dairy systems based on maize silage produce more milk protein per hectare than 
more extensive systems (270 vs 180 kg protein / ha, Institut de l’élevage, 2015), allow to produce crops on 
available land not used for grassland production but, in the same time these systems require more imported 
soybeans and grain for feeding the herd. This intensification should be analysed regarding its interest for the 
supply of edible protein although this strategy allows increasing animal protein production per hectare of the 
farm it relies on virtual hectares of imported feed. For analysing the impact on the net protein efficiency, we 
simulated a dairy farm (75 ha UAA, 400,000 l of milk or 12,000 kg of milk protein) in an intensive system 
with maize silage versus a grassland-based system with low inputs of concentrate. For the same level of milk 
production, the intensive system can use part of the land area for producing annual crops. The intensive system 
produces more milk proteins per ha of forage (261 vs 166 kg), a little less meat protein because the herd has 
fewer cows but produces more protein crops. However the intensive system requires buying more soy protein 
and a little more grain to feed the herd compared to the grassland-based system. In the end, the net production 
of edible protein hardly differs between the two systems, but the maize based system is much less efficient 
than the grassland-based system (respectively 0.92 and 1.97 kg of animal protein / kg of edible plant protein 
consumed by the herd).  The reduction of grassland area also reduces the provision of ecosystems services.

Table 3. Edible protein production in two dairy systems (Delaby and Peyraud, unpublished).
Maize-based  

system
Grassland-based 

system
Farm characteristics

      Land: Grassland – Maize silage - Crops (ha) 12.9 – 35.5 – 26.6 72.1 – 0.0 – 2.9
     Yield: Grassland – Maize silage - Crops (t DM1/ha) 7.0 -12.0 – 7.0 8.0 - 0.0 - 6.0
      Dairy cows (Total livestock units including heifers) 50 (83,3) 63 (98,9)

      Stocking rate (LU/ha forage area) 1.72 1.37
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      Milk (kg/cow/year) 8700 6900
      Milk (kg/ha forage area) 8 264 5 547

Total production of edible protein (farm gate) 
      Milk 12 000 12 000

      Meat (culled cow and calves) 930 1 163
      Crops2 17 900 2 088

Concentrate required to feed the herd 
      Purchases soybean meal (t/year) 77.0 9.1

      Purchased or home grown cereals (t/year) 49.5 46.8
Plant edible proteins3 required to feed the herd 

      as soybean meal (kg/year) 18 400 2 184
      as cereals (kg/year) 4752 4 492

Net production of edible proteins4 (kg) 7 678 8 575
Efficiency of protein production of animal origin5 0.92 1.97

1 Dry Matter, 2 assuming that 20% of cereal protein are non-edible, 3 assuming that 50% of soybean protein and 20% of 
cereal proteins are not edible, 4 difference between total production of protein at farm gate and consumption of edible 
protein of plant origin by the herd, 5 kg of protein of animal origin per kg edible protein consumed by the herd.

The nutritional quality of food proteins is evaluated by the index DIAAS (Digestible indispensable Amino Acid 
Score) which was proposed by FAO (2013). This index is calculated from the composition of Indispensable 
Amino Acid and digestibility in the small intestine of each IAA. Proteins of animal origin are characterized by 
a much higher DIAAS index than the protein of plant origin. The AAI composition of meat and dairy products 
corresponds to human needs as they were estimated by AFSSA (2007) that is not the case for protein of plant 
origin and intestinal digestibility of animal protein is higher than that of plant protein (Gaudichon et al., 2002). 
The DIAAS value average 135 for meat and milk. Among plant protein, soy proteins are the most similar to 
animal protein with a DIAAS index equal to 102. A mixture of wheat and peas achieves a DIAAS value of 
105 whereas pea and wheat have far lower value due to an imbalanced profile of IAA (80 and 60 respectively). 
This means that it is necessary to eat 20 to 25% more protein of plant origin than protein of animal origin 
to cover daily human requirements. This nutritional factor must be taken into account when comparing the 
productivity of land used for producing animal protein versus edible plant protein. 

These data demonstrate the potential of grassland-based dairy cows systems to contribute to sustainable protein 
production. This requires developing more efficient dairy systems based on grazing. This necessitates many 
levers and technical innovations as increasing stocking rate, extending the grazing season, using multispecies 
sward and adapted fertilisation, improving herbage quality, using appropriate animals etc. that were described 
in many publications (e.g. Peyraud et al., 2004; 2010 ). 

6. Ruminant grassland-based production systems allow high incomes for farmers?
The comparisons made at the world level show that dairying systems maximising grassland utilisation as 
Irish systems appear to be highly competitive compared to intensive systems based on indoors feeding and 
concentrates (Dillon et al., 2008).  However this is a global approach comparing countries where climatic 
conditions are very different. Ireland benefits from a climate ideally suited for grassland-based production 
systems but which does not allow producing cereals in a competitive way. Few studies have been published 
comparing economic performances across farm according to the production system in a fixed regional context.  
To (re)develop ruminant production systems based on grassland in region where farmers can choose between 
grassland and annual crops, it is worth checking that these systems provide a sufficient income for farmers. 
In France, Peyraud et al. (2014b) compared average data of grassland-based and more intensive dairy farms 
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from the ‘Sustainable Agricultural Network’ (SAN) (about forty farms) and from the French Farm Accounting 
Agency (RICA) between 2008 and 2012. The farms of the French SAN network are on average smaller than 
those of the RICA network (56 vs 78 ha), use more grass (87 vs 67% of their Main Forage Area) and less 
silage maize (11 vs 32%) and produce less cereals (8 vs 20 ha), have a lower quota (266,500 vs 349,900 l 
yr-1). Despite a smaller total value of products per agricultural working unit (AWU) (88,454 vs 104,840€ 
AWU-1), the farms of the SAN network produce an income before tax that is higher (21,907 vs 17,261€ 
AWU-1) than on the average farms of the RICA, because of savings on the production costs (248 vs 568€ ha-1) 
concerning concentrated feed and inorganic fertilizers. The economic result before tax and without subsidies, 
which reveals the real technical performance of the system, is much higher in the farms of the SAN network 
(7,180 vs 1,490€ AWU-1). The strong reduction in milk price in 2009 had relatively less impact on the systems 
of the SAN network than on the specialized farms of the RICA network.

Another study (Samson et al., 2012) has compared the technical and economic performances of dairy farms from 
three French lowland regions (Brittany, Lower Normandy and Loire Region) according to their intensification 
level, in a sample of specialized dairy farms from the RICA network over 3 years (2004-2006). Their farm 
typology distinguishes three classes of intensification/ self-sufficiency rate on the basis of thresholds of input 
costs: extensive/more self-sufficient (<390€ ha-1), intermediate (between 390 and 590€ ha-1) and intensive/
less self-sufficient (>590€ ha-1). More self-sufficient farms include more grasslands than less self-sufficient 
ones (80, 75, 63% UAA respectively for the extensive, intermediate and more intensive farms). The degree 
of intensification does not seem to be a key explanatory factor for the differences in technical-economic 
performances. The differences in net margins per worker between the three levels of intensification are low. 
The most self-sufficient farms, appear to be more resilient to price crises because the share of variable costs 
in the cost of milk production is always significantly lower than in the more intensive farms (0.10 vs 0.13 vs 
0.16€ per kg of milk respectively for the extensive, intermediate and more intensive systems).

7. Conclusion
The competition between feed for animal production and food for human is becoming a crucial issue 
considering the expected increase of human population. In this context, livestock and particularly ruminant 
production are often blamed for their inefficient use of resources including land and for their methane 
emission. The contribution of ruminant production systems to protein security cannot simply be evaluated by 
the ratio between animal protein production and the total amount of proteins of plant origin consumed because 
ruminants have the ability to produce high nutritional products from grassland which cannot be used directly 
in human food. Grassland-based dairy system can produce up to 2 kg of animal protein or even more per kg 
of edible plant protein consumed by cows and thus have a very positive contribution to protein security. The 
intensification of ruminant production system with the development of maize silage and the utilisation of high 
amount of concentrate at the expense of grassland has indisputably contributed to increase protein yield per 
hectare used in Europe but has also increased the imports of protein thus reducing European autonomy a. Their 
contribution to protein security does not exceed those of grassland-based systems and indeed are often lower 
and they increase the feed-food competition. The true efficiency of these systems might be even weaker in the 
future when the development of new technologies will allow using more protein of plant origin (i.e. cakes) in 
human food. 

From a feed security point of view, the challenge will be to increase protein production per hectare for 
grassland-based system. Protein yield per hectare of grassland are quite variable and thus there is quite 
considerable scope to improve the performances of dairy systems based on grassland. We must consider a 
better management of forage production and conservation, better management of grazing (Peyraud et al., 
2010, 2014) and utilization of more appropriate ruminant phenotype to maximize forage use efficiency and 
limit the appearance of livestock inefficiencies such as fall in fertility or rearing mortality. An increased use 
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of grassland for ruminant production could also bring positive responses to societal demand for more natural 
practices and could contribute to the provision of various ecosystem services. In addition, several studies also 
demonstrated that the economic performances of grassland-based systems are similar and sometimes higher 
than those observed in more intensive systems. However, grassland utilization remains dependent on the 
willingness of farmers that are often reluctant and on the attitude of the other actors of marketing chains.
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Abstract
Water and its use is an essential resource for food security and access to safe and reliable sources and is the 
basis of global food production. We should promote animal systems that improve nutrient and water efficiency, 
and are resource-conserving. In this way, we will improve the resilience and adaptability of these systems. The 
amount of water that is used in animal agriculture influences society’s view of its environmental sustainability. 
The water challenges can no longer be solved within the livestock sector alone because the driving forces 
and the solutions often lie outside the livestock sector itself. Science and technology are necessary but not 
sufficient to understand animal systems changes. Other political economic, cultural, and ethical factors are 
also important. Increases in water and nutrient efficiency and productivity will be achieved internalizing the 
livestock water management: defined as the daily use of knowledge, practices and technologies that guarantee 
the supply of water in quantity and quality. Knowledge about relationship between swine and poultry nutrition, 
water consumption and waste production is essential for economic activities that have been questioned for 
their sustainability. The establishment of indicators that express these relationships will assist decision-making 
by actors in the production chain, and provide social evaluation of these activities.

Keywords: holistic, impact assessment, nitrogen, phosphorus

Introduction
Domestic markets in developing countries are increasing their consumption of animal protein, and in this 
scenario Brazil will have social and economic benefits. The question that arises is: can Brazilian animal 
agriculture grow but preserve and conserve the environmental quality? It adds another question: what is the 
environmental condition of the Brazilian animal agriculture? Apart from a few studies addressing this issue, 
information is punctual and often outdated. It is essential to know the environmental condition in order to plan 
and act. If you do not know, when questioned by consumers, customers, and markets, there are no answers to 
give and the risk of losing the social and economic benefits will be high.

One of the paradigms that must be replaced immediately is the productivist. In this paradigm the professionals/
researchers understand points, but do not relate the points with each other, with environmental resources, and 
with other sciences. An example of this approach is the thought that the only environmental problem in animal 
agriculture is their waste. It leads to interventions in waste management, without considering that wastes 
are a consequence of the productive system. This kind of approach does not provide long-term solutions, is 
highly dependent on technology, and has high cost. This approach prevents the desired equilibrium between 
environmental, social, and economic dimensions.
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We need to internalize the systemic paradigm, where interventions will not be in the activity or management, 
but in the system. This approach requires professionals/researchers with multiple skills and with the ability to 
relate and analyze them in order to propose interventions that consider all factors of the system. An example of 
this approach is considering animal nutrition as a tool for environmental management. The precise nutrition will 
produce a lower quantity of waste and generate less excretion of nutrients. The cost of nutritional management 
should be related with the cost to store, treat, and use the waste as fertilizer. Unfortunately, professionals and 
researchers that consider this paradigm are still rare.

Knowledge about relationship between swine and poultry nutrition, water consumption and waste production 
is essential for economic activities that have been questioned for their sustainability. The establishment of 
indicators that express these relationships will assist decision-making by actors in the production chain, and 
provide social evaluation of these activities.

Water Footprint
Simple questions, but still difficult to be answered are: how much water an animal consume? How much 
water is consumed to produce one kilogram of meat or milk? These answers need to be given to the society 
and managers of water sources. In this way, animal production chains have a less confrontational and could 
demonstrate, that despite being a water intensive activity, have practices and programs aimed to improving 
water efficiency. Studies aiming to answer these questions began to be made in recent years. There are 
several methods that can be used to it. One method has had greater acceptance by the scientific community, 
governments, and media is the water footprint approach.

Berger and Finkbeiner (2012) conclude that we have been neglected for many years due to a lack of both 
awareness and appropriate methods for accounting and assessing water use and consumption, water footprinting 
is now a priority in current sustainability discussions. ASAS (2014) understanding how animals utilize water 
in different management systems is necessary to standardize methods to quantify this utilization and improve 
the sustainability of meat, dairy, and poultry products to meet the growing global demand for animal protein. 
Ridoutt and Pfister (2010) water footprint has become part of the local vernacular in many countries and 
reproduced widely in the popular media. The approach making transparent the relationship between the 
production and consumption of products and the unsustainable use of freshwater resources, and also a capacity 
will be created for change through public policy and through corporate and individual action. Kounina et al. 
(2013) the evaluation of freshwater use is possible by assembling methods in a comprehensive methodology to 
adequately characterize each use. The current state of the art can already provide a preliminary understanding 
of water uses and associated impacts. Manzardo et al. (2014) underlined the importance of applying water 
footprint accounting to minimize local effects on water resources, such as water stress and availability.

The water footprint approach provides information about water consumed and the impact of the product in 
the quantity and quality of water. Several approaches exist for assessing water footprint, and one of them is 
the Water Footprint Network method (Hoekstra et al., 2011). The water footprint concept was introduced as 
an indicator of freshwater appropriation, with the aim to quantify and map indirect water use and show the 
relevance of involving consumers and producers along supply chains in water resource management (Hoekstra 
et al, 2011). The footprint can be diverted into the three components: the “blue” water footprint, as water used 
for irrigation withdrawn from rivers, lakes and aquifers, the “green” water footprint, as water used stemming 
from precipitation and soil water, and the gray water footprint as volume of used and thereby polluted water 
for each component of a supply chain.

In 2009, when the global average water footprint of animal products began to be released in Brazil this caused 
a series of questions by production livestock chains and society about the relationship between water and 
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animal agriculture. Due to this fact, the Brazilian livestock sector has established a strong resistance to the 
term “water footprint” and any discussion involving its calculation.

Society and the productive sector did not have knowledge about methodology and its premises, how to interpret 
the results and how to use them in decision making, so the conflicts were intense. In that moment the lesson 
was, regardless of the method used to calculate the water footprint and its premises, we should have a strategy 
of reporting the results, explaining the production system of reference, geographic area, and time series, only 
in this way, the results would have potential to use in the decision making and the value of the water footprint 
could be internalized by all actors and used to improve the water efficiency in livestock production.

To interpret the water footprint and relate this with the increase of livestock water efficiency and productivity 
it is necessary to understand and manage water in its three dimensions in a farm production system: feed, input 
and natural resource. Water is one of the most important feed, because it is a source of nutrients, so it should 
be cared for, managed and offered according to the strictest standards. The performance and welfare of the 
animals depend on this feed is offered in quantity and with quality. Water is an input when we use it to wash a 
facility or equipments, cool the animals or remove wastes. In the condition of natural resource the water must 
be conserved in order to provide the resilience of the productive system. Figure 1 explain how these three 
dimensions are related with green and blue waters and impact assessments.

Increases in water efficiency and productivity will be achieved internalizing the livestock water management: 
defined as the daily use of knowledge, practices and technologies that guarantee the supply of water in 
quantity and quality. Variation in livestock water use can mainly be explained by differences in feed quality, 
digestibility, and feed conversion efficiency. It is fundamental update knowledge and promotes the capacity 
building of farmers and professionals. Figure 2 shows farming measures that have positive impacts in water 
efficiency and productivity and their social and economic aspects.

Currently, the limitations for calculating the water footprint for Brazilian  animal agriculture are: lack of a water 
culture and water management in farms and production chains; lack of information for calculate, it increases 
the necessity of inferences and uncertainties and conflicts; low interaction between agriculture and livestock; 
livestock production is a source of point and diffuse pollution, so it is necessary to measure these two sources 
to improve the calculation; absence of holistic vision in actors chains and decision makers; aversion of some 
actors in the water footprint methodology, therefore, low cooperation for work together; low understanding of 
the methodology by actors and society; sensationalism of the media in spreading the water footprint values.

It is understood that knowledge of the water demand of the various animal production systems is an opportunity 
to: provide water use data, it is the main barrier to calculate the water footprint because we do not have 
information about the use of this resource by animals and Brazilian production systems; ensuring availability 
of in water quantity and quality; internalize the water in its three dimensions to animal agriculture; know the 
water consumption of green, blue and gray by the various systems in different regions and conditions in order 
to facilitate the management of this resource, promoting the efficiency of water use and establishing best water 
practices; reduce conflict between production chains and society; detect vulnerable areas; formulate policies 
and set goals for reducing water demand (increased water efficiency); assist in formulating zoning and water 
management programs; know the flows of virtual water.

Water footprint of pigs slaughtered in the central-southern states of Brazil
The relation between water and pig production is an issue that must be addressed immediately and in a 
systemic approach, because pig production is a constant threat to quantity and quality of water sources. The 
study considered the number of pigs slaughtered in Brazil in 2008, according data from Brazilian Geography 
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and Statistics Institute (Palhares, 2011). The choice to evaluate the States located in the Central South is 
justified because these concentrate 98.3% of slaughter in the period. We used the methodology proposed by 
Chapagain & Hoekstra (2003) that consider the water consumed in the grain production (corn and soybean), 
drinking and cleaning waters (Table 1).

Water consumption to produce one ton of corn in the study region is 4,500 m3 ha-1. The index used to calculate 
water consumption to produce one ton of soybean was 6,000 m3 ha-1. Using the mean productivities for 
the crops in each State, according data from National Supply Company, we calculated the amount of water 
consumed to produce corn and soybean. In soybean production we have three products: grain, soybean meal 
and oil. Soybean meal is the product consumed by pigs. Therefore, not all water consumed in the production 
can be counted in water footprint. Using index listed in the Agricultural Commodities Conversion Factors 
(FAO, 1996), we considered that 77% of production is soybean meal and 23% is oil.

Table 2 shows water footprint of pigs slaughtered by State in 2008. Table 3 the percentage that corn, soybean 
meal, drinking and cleaning waters represent in the footprint. The State with the largest water footprint was 
Rio Grande do Sul (2,702 km3), followed by Santa Catarina (2,401 km3) and Parana (1,089 km3). These States 
concentrated 70.3% of slaughters in 2008. States with the lowest footprint were Rio de Janeiro (0.00215 
km3), Distrito Federal (0.0354 km3) and Espirito Santo (0.0719 km3). These accounted by 1.1% of the total 
slaughters in 2008. Although Rio de Janeiro and Espirito Santo presented the worst productivities to corn and 
soybean, this didn’t reflect in a large footprint due the low number of slaughters. Distrito Federal had the best 
productivity to soybean and the second to corn, but as it represented only 0.5% Brazilian slaughters, these high 
productivities didn’t impact the value of footprint.

National mean of water consumption by crops in the footprints calculation was 99.88%. Crops with lower 
productivities promote high footprints. This demonstrates the importance of improving crops productivities 
that are basic in pig diets.

The calculations performed in this study showed that the improvement of water productivity in pig production 
depends on the improvement of corn and soybean productivities. It does not delete actions, programs and 
policies to reduce the consumption of drinking and cleaning waters in farms. Pig production is highly 
concentrated in the Brazilian South region, so the consumption to drinking and cleaning will always be a 
threat to water security in this region. The majority of water consumption to produce pigs is in the crops rather 
than consumption for drinking and cleaning. This inserts a change of vision; the water management of pig 
production can not only happen inside the farm, but it should cover the production chain. Zoning becomes an 
important factor in order to regulate the expansion of crops and swine in the territory, as well as subsidizes 
communities, government and Watershed Committees in decision-making. This new vision must also consider 
water consumed in slaughter and products. The difficulty in calculate these intakes is the lack of information 
to Brazilian reality.

Influence of nutritional technology on water and performance indicators of pig production
Water is the nutrient required by pigs in greatest amount. Its consumption is influenced by several factors but 
type of diet is by far the most important. Therefore, a well formulated diet will demand less water consumption 
and hence promote rational use of water sources. This diet will also provide environmental and economic 
benefits, because it will generate less waste, reducing environmental risks to surface and ground water, soil 
and air. It will also reduce management and treatment costs. Dourmad and Jondreville (2007) there are several 
nutritional technologies that reduce chemical output by animals. Increasing Nitrogen, Phosphorus and micro 
mineral utilization by pigs improves environment quality, by reducing local nutrient importation from other 
regions and better use of non renewable natural sources.
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Usually, environmental costs are not taken in account in swine production. This cannot be accepted for an 
activity that is routinely questioned about its environmental performance. Therefore, a diet planned to consider 
environmental technologies in its formulation, may have higher cost but have a positive impact on reducing 
the environmental hazards. Consequently, they reduce environmental management costs.

The objective of this study was to propose water and performance indicators to growing-finishing pigs, and 
evaluating the effect of nutritional technologies on indicators.

The experiment was conducted in a swine production facility during 17 weeks (119 days). Eighty barrows, 
Landrace x Large White crossbred with MS60 syntetic boars, with average initial weight of 30 kg average age 
of 77 days were allotted in a randomized block design. The experiment was divided in four phases: 30 to 50, 
50 to 70, 70 to 100 and 100 to 130 kg. The experimental unit (replicate) consisted of a pen with four animals.

The treatments were:
T1 - Diet with high level of crude protein, minimum amino acid supplementation, and without the inclusion 
of phytase and organic minerals;
T2 - Diet based on T1, with reduced level of crude protein by supplementation of lysine, methionine, threonine 
and tryptophan, with ideal protein of all essential amino acids, and without the inclusion of phytase and 
organic minerals;
T3 - Diet based on T1, with the inclusion of phytase and reduction of Calcium and Phosphorus;
T4 - Diet based on T1, with the supplementation of microminerals (Cu, Zn and Mn) on the basis of 44% 
organic and 56% inorganic minerals;
T5 - Diet based on T1, but combining all supplemantations of T2, T3 and T4.

All diets were isocaloric and formulated based on digestible amino acids using the concept of ideal protein. 
Basic ingredients were corn, soybean meal and oil, without the inclusion of animal by-products. Brazilian 
Poultry and Pigs Requirements (Rostagno et al., 2005) were the reference for nutritional requirements of 
animals to formulate diets. In the diets of Treatments 4 and 5 the contents of copper, zinc and manganese 
were supplemented with inorganic and organic minerals at a rate of 56% and 44%, representing the reduction 
of 10% in the total amount of supplemented minerals compared to T1. Diets were mashed type and phytase 
was added following commercial recommendations regarding  reduction in supplemented Phosphorus and 
Calcium.

Each pen had one 50 L water tank placed above the animals. Daily, the volume of the tank was refilled. 
Therefore, the difference between gallon capacity and the volume refilled indicated the water intake into the 
pen. The tank was connected to a drinker designed to reduce losses as much as possible. Before and after the 
daily replacement, water temperature was measured using a thermometer with mercury bulb. Weekly, total 
waste produced was collected in each pen. After collection, the manure was weighed. The division of the total 
waste by the number of pigs in each pen generated the result of kg of waste produced per animal.

The chosen indicators to measure performance, waste production and water use were: IND1 - water consumption 
and waste production (L kg-1); IND2 - water consumption and weight gain (L kg-1); Ind3 - water consumption 
and feed consumption (L kg-1). Variables were analyzed using various procedures of SAS (2002) and the 
general model included main effects of blocks and treatments. Univariate and multivariate analysis techniques 
were employed.

Considering that ideal temperature to drinking is 200C, it was observed that the mean value was slightly above 
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the ideal, but there was no statistically significant difference between the water temperature before and after 
replacement among treatments.

Figures 3, 4, and 5 show IND1, IND2, and IND3. Treatment 5 had the highest ratio between water consumption 
and waste production (2.72) while Treatments T2 (2.22) and T3 (2.25) had the lowest ratio. It was expected 
that the largest ratio occurred in T1 because this diet had any of the chosen nutritional technologies. The 
largest ratios occurred in treatments containing organic minerals. Higher ratios has a direct impact on the 
environmental cost of pig production, because volume is one of the main parameters used in the design of 
storage and waste treatment systems. T2 and T3 had a positive effect in reducing the need for labor to cleaning 
pens, cost of environmental management, reducing the potential pollution, especially that related to surface 
and groundwater; need for agricultural area when the use of manure as fertilizer.

The ratio between water consumption and weight gain increased with the age. In the first week the average 
of treatments was 3.7 L kg-1and in the last week was 6.3 L kg-1. This increase is related to animal physiology, 
since older animals are less efficient to convert nutrients in meat. Water is the main nutrient in a livestock. If it 
is used with lower efficiency it decreases water availability to farms and environment. Therefore, the decision 
on the best slaughtering weight cannot be limited only by market needs, but also consider the environmental 
impacts that this decision could have. The actual trend is to increase animal concentration in farms and regions, 
slaughtering animals at heavier weights, which will demand higher water availability.

The lowest average water intake was observed in T5 (5.0 L kg-1) and the highest in T1 (6.0 L kg-1). The difference 
of 1 L/kg between these treatments is significant when we consider the difference during experimental period. 
The animals were housed with an average weight of 30 kg and slaughtered at an average weight of 130 kg, 
weight gain during the period was 100 kg. Multiplying this value by the difference between T5 and T1, each 
animal under T1 drank 100 liters more than the ones in T5. If we project this difference to an industrial farm 
the impact will be huge to conservation of water sources.

Treatments with organic minerals had the lowest ratio between water consumption and weight gain, showing 
that this technology can be used when farmers aim improving water efficiency.

The ratio between water consumption and weight gain can be used as an indicator of environmental 
performance and water efficiency. Therefore, it is necessary that the practice of measuring water consumption 
be internalized in the daily of farm.

Traditionally, farmers and profissionals use the ratio of 2 to 3 L of water per kilogram of feed. The results 
showed that treatments did not differ significantly and that the average ratio ranged from 2.13 L kg-1 (T1) 
to 1.74 L kg-1 (T5). The use of all technologies on the same diet provided a lower consumption of water per 
kilogram of feed. Despite the low difference between the maximum and minimum average (390 ml), when we 
project this difference to the current scale of production, the difference will be significant.

Animal nutrition should be understood as an important factor on the generation of production wastes. Therefore, 
any practice or technologies that improve the utilization of nutrients should be evaluated in theirs productive, 
economic and environmental factors. Today, the economical evaluation is the main criteria to take decisions 
in swine production, which can lead to important environmental liabilities.

Water use efficiency and farm water productivity in broiler production
Palhares (2012) calculated the water footprint of broiler slaughtered in the decade 2000-2010 in each Brazil 
South-Central. Calculation considered indirect water, consumed in grain production, and direct water, 
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consumed at the farm. Table 4 shows the water efficiency by year to each State. South States had the highest 
footprints and the largest number of slaughterings during the period. The average footprint for Parana in 
the decade was 4.334 km3 (99.7 green and 0.3 blue) and Rio Grande do Sul 4.216 km3 (99.8 green and 0.2 
blue). The difference in water footprint average was 0.027%, although the difference between the number 
of slaughterings have been 7.1% on average. Between years, 2005 had the highest and 2001 the smallest 
footprints. Slaughterings remained growing and/or constant in all states. Annual variation was determined by 
productivity of corn and soybeans.

Drastig et al. (2016) estimated and analyzed farm water productivity of broiler production under local Brazilian 
conditions and identified the main fractions of water use in broiler production. The study considered four 
farming systems with regard to their respective water consumption for feed production, drinking, cleaning, 
and cooling. The farm water productivity was calculated according to Prochnow et al. (2012). The water 
productivity of broiler production in the farm was analyzed from the cradle to farm-gate. The time frame 
considered was the farming year 2012. The mean values of the regions for the years 2003–2012 were used 
for the feed crop yields. Four farms with common production and keeping systems in the region of Sao 
Carlos (Sao Paulo State, Brazil) were investigated. Data on diets, number of animals, fattening duration, feed 
conversion, final weight, and idle time of the farms were collected using a questionnaire.

Results showed that hydro-efficiency depends on agriculture and the use of the best management practices 
to produce feeds, because the biggest water demand to produce meat is in feed production. Therefore, one 
approach for improving water productivity of broiler will be within the feed production of the supply chain. 
The results indicate that feed production accounts for the major share of water input in the four broiler 
farms investigated. Therefore, improvements are called for in production and feed efficiencies, crop yields 
and management strategies, resulting in reduced water requirements and improving water productivity and 
environmental performance of broilers.

Environmental challenges to Brazilian Livestock
The challenges listed are inherent to all animal activities. They will be met in the short, medium, and long term 
due to the specificities of each animal agriculture activity, region, structure of Environmental State Agencies, 
social pressure, and environmental values of Brazilian society. Another fact that must be considered is that 
Brazil has deep environmental, social, cultural, and economic contrasts.
Resources and Inputs Use Efficiency
• Internalize managements to reduce the consumption of renewable and non-renewable resources and 
establish indicators for the assessment of this consumption;
• Improvement in the efficiency use of resources and inputs (water, energy, and nutrients), and to re-use 
them and reduce their losses;
• The nutrient fluxes in the various production systems must be known in order to improve efficiency 
(amount of resource/input per kilogram or liter of product). Special attention should be given to the flows of 
nitrogen and phosphorus because of its nutritional, economical, and environmental importance;
• Work with more environmentally friendly ration formulations. It results in less nutrient being excreted, 
so the cost of environmental management will be decreased;
• Use nutritional precision technologies to improve the use of nutrients and reduce the nutrient wastages;
• Use treatment technologies to promote the re-use of resources and nutrients.
Environmental Impact Assessment
• Utilize methodologies such as: nutrient, material, and energy balance, life-cycle assessment, and 
footprints (ecological, water, and carbon) to assess the impact and environmental performance;
• Establishment and monitoring of indicators to evaluate environmental performance;
• Know the soil capacity for the use of wastes as fertilizer and have as a reference element the nitrogen, 
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and—for environmentally sensitive areas—phosphorus;
• The farm should have a minimum percentage of agricultural area, and choose plants that have high 
capacity for nutrient uptake;
• Use management systems to reduce the amount of residual phosphorus in the soil;
• The maximum permitted application of manure could be stipulated below the economic optimum 
value;
• Use treatment technologies to reduce nitrogen and phosphorus concentrations in the wastes and 
effluents;
• Identify the impact of livestock for the presence of pathogens, metals, hormones, and antibiotics on 
environmental and human health, and propose actions to reduce it;
• Know the contribution of production systems to the local and regional landscape and assist in 
maintaining the ecological structure;
• Develop constructive and equipment technologies that reduce the consumption of resources/inputs and 
nutrient wastages, promote their efficient use, and improve the health of the worker.
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Figure 1. Water dimensions in a livestock system and their relation with water efficiency and 
productivity.
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Figure 2. Farming measures and the environmental, social e economic impacts of increase water efficiency and productivity in livestock.
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• Know all environmental legislation related to livestock 
and water and soil management;
• Utilize agricultural inputs considering all 
environmental, technical, and productive conditions;
• Consider meteorological information in the agricultural 
management;
• Analyze soil fertility according productive plant 
characteristics;
• Utilize soil conservation practices, including winter 
cover crops, and appropriate tillage practices;
• Feed composition should take water consumption by 

feed ingredients (evapotranspiration and/or irrigation)
into consideration in order to formulate water-efficient 
diets;

• Precision feeding is formulating the ration to meet the 
nutritional requirements of the animals Diets must be 
properly formulated in order to avoid excessive water 
and feed intake and excretion of nutrients;

• Feed and dry matter intake shall be monitored;
• Maximizing the use of roughage feeds shall decrease 
the pressure on fresh water resources;
• Roughage-concentrate ratio and type of roughage are 
the nutritional aspects that most significantly influence the 
footprint values to ruminants;
• Use nutritional technologies such as amino acids, 
enzymes etc. to improve nutrients use efficiencies and animals 
performance;

    
       

Positive Impacts

ENVIRONMENTAL- conserve the 
soil, water, and the quality of 
downstream, increase the carbon 
fixation by the soil, reduce the 
emission of greenhouse gases, and 
preserve landscape, biodiversity and 
wildlife.

SOCIAL- dispose documents about 
environmental and water 
management, raise the level of 
information and knowledge about 
the importance of water, maintain a 
good relationship with neighbors.

ECONOMICAL- have an agriculture 
plan, increase the land production, 
reduce the cost with soil degradation 
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WATER

BLUE

• Know all environmental legislation related to livestock and water 
resources;
• Know the fluxes of water in the farm;
• Installation of water meters;
• Monitor the water quality consumed by the animals at least once a 
year;
• Have actions and indicators to evaluate water consumption by 
animals and services (inputs);
• Do not allow animals to consume water direct from rivers, 
streams, lakes and ponds;
• Diets must be properly formulated in order to avoid excessive 

water and feed intake and excretion of nutrients;
• Have an irrigation planning, consider measurements of soil 
moisture and climatic data to irrigate, utilize efficient irrigation 
equipments, and annually maintain the system;
• Monitor the water system to maintain the cleanliness and 
elimination of leaks;
• Always check if there is an occurrence of cracks, infiltration and 
leaks in water systems;
• Follow the manufacturer's technical recommendations to use an 
equipment;
• Distribute equipments and water drinkers in a correct way in the 
facilities and land;
• Before removing wastes, scrape the installation floor;
• Washing the facilities and equipments using water with pressure;
• Walls and floors should be kept in good condition to avoid 
excessive use of wash water;
• Use water and effluent reuse systems;
• Document all interventions, actions, and management related to 
water consumption;
• Have a capacity building program for the efficient use of water.

ENVIRONMENTAL- reduce the 
use of water, energy, and 
nutrients, produce indicators to 
evaluate the water productivity, 
give water security to the farm 
and to basin.

SOCIAL- dispose documents about 
environmental and water 
management, facilitate the 
process to take the water and 
environmental licenses, reduce 
the conflict between production, 
basin community, and 
stakeholders, raise the level of 
information and knowledge
about the importance of water, 
maintain a good relationship 
with neighbors and water 
agencies, assist policy makers to 
better understand animal-water-
environment linkages so as to 
improve policy design and 
decision-making.

ECONOMICAL- offer water in 
quantity to the husbandry, 
upgrade the feed management, 
have a water plan, improve the 
production and sanity in the 
farm, reduce the water cost.

Farming Measures Positive Impacts

FARMING 
MEASURES
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Table 1. Water consumption for drinking and cleaning.
States Pig

slaughtered in 20081

Consumption of 
drinking water (m3)2

Consumption of 
cleaning water (m3)3

Total 
(m3)

Mato Grosso 1.059.594 370.858 3.603 374.461
Mato Grosso do 

Sul
836.919 292.922 2.846 295.767

Goias 1.544.191 540.467 5.250 545.717
Distrito Federal 152.556 53.395 519 53.913
Minas Gerais 3.123.386 1.093.185 10.620 1.103.805
Espirito Santo 155.969 54.589 530 55.119
Rio de Janeiro 4.530 1.586 15 1.601

Sao Paulo 1.535.187 537.315 5.220 542.535
Parana 4.618.377 1.616.432 15.702 1.632.134

Santa Catarina 8.420.777 2.947.272 28.631 2.975.903
Rio Grande do Sul 6.863.059 2.402.071 23.334 2.425.405

(1) (IBGE, 2009). (2) mean consumption 0,005 m3 day-1, growing-finishing period of 70 days with an 
mean weight of 93.3 kg (Palhares et al., 2009). (3) mean consumption 0.0034 m3 of cleaning water 
(Palhares et al. 2009).

Table 2. Water footprint of pigs slaughtered in 2008 by State.
States Corn Consumption 

(km3)
Soybean Consumption 

(km3)
Drinking and Cleaning 

Consumption (km3)
Total 
(km3)

Mato Grosso 0,210109 0,112071 0,000374 0,322554
Mato Grosso do 

Sul
0,114893 0,105492 0,000296 0,220681

Goias 0,227583 0,171106 0,000546 0,399234
Distrito Federal 0,019317 0,016110 0,000054 0,035481
Minas Gerais 0,555475 0,356297 0,001104 0,912877
Espirito Santo 0,053714 0,018185 0,000055 0,071954
Rio de Janeiro 0,001628 0,000528 0,000002 0,002158

Sao Paulo 0,252271 0,185696 0,000543 0,438510
Parana 0,573864 0,513627 0,001632 1,089122

Santa Catarina 1,293407 1,104965 0,002976 2,401348
Rio Grande do Sul 1,574055 1,125704 0,002425 2,702184

Table 3. Percentage of corn, soybean meal, and drinking and cleaning waters in the footprint.
States Corn Consumption Soybean Consumption Drinking and Cleaning 

Consumption
Mato Grosso 65,1 34,7 0,12

Mato Grosso do 
Sul

52,1 47,8 0,13

Goias 57,0 42,9 0,14
Distrito Federal 54,4 45,4 0,15
Minas Gerais 60,8 39,0 0,12
Espirito Santo 74,7 25,3 0,08
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Rio de Janeiro 75,4 24,5 0,07
Sao Paulo 57,5 42,3 0,12

Parana 52,7 47,2 0,15
Santa Catarina 53,9 46,0 0,12

Rio Grande do Sul 58,3 41,7 0,09
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Figure 3- Relation between water consumption and waste production (L kg-1).
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Figure 4- Relation between water consumption and weight gain (L kg-1).
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Figure 5. Relation between water consumption and feed consumption (L kg-1).
Table 2. Water use efficiency (m3 kg-1 of broiler slaughtered).
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State Year
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

MG 2,2 2,2 1,9 1,9 1,8 1,8 2,1 1,8 1,9 1,7 1,7
ES 2,7 2,5 2,5 2,5 2,6 2,6 3,0 2,7 3,0 2,7 2,6
RJ 3,1 3,2 2,8 2,8 3,0 2,8 2,7 2,9 2,7 2,9 2,7
SP 2,3 1,9 1,8 1,7 1,8 2,0 1,8 1,7 1,7 1,8 1,6
PR 2,2 1,7 1,8 1,5 1,9 2,2 1,8 1,4 1,7 1,6 1,4
SC 2,0 1,7 1,9 1,6 1,9 2,2 2,0 1,5 1,8 1,7 1,5
RS 2,7 2,0 2,6 1,9 2,7 4,7 2,3 1,8 2,3 1,9 1,9
MS 2,4 1,7 2,1 1,6 2,3 3,7 1,9 1,6 1,9 - -
MT 2,1 1,9 2,0 1,8 2,0 2,2 2,2 1,7 2,0 1,8 1,7
GO 1,8 1,7 1,7 1,6 1,8 1,8 1,8 1,6 1,7 1,6 1,5
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Theme 1  |  Animal production systems

In the last few decades, milk production has shown considerable development. The constant genetic gain 
of the herds, increases of bothmetabolic rate and heat production by the animals can be seeing as causes 
to several metabolic and handling problems, with emphasis to caloric stress. Stress is characterized by the 
animal’s defense mechanisms added up to an agent that causes stress, in this case heat. This factor may be 
responsible for many losses in dairy production, and when severe can cause the death of the animal. Cattle’s 
susceptibility to caloric stress increases as the relative humidity and environment temperature surpass the 
zone of thermal comfort, which makes dissipation of heat more difficult, elevating body temperature bringing 
negative effects to production. Even though crossbreed animals are able totolerate better climatic variation, 
regular analysis in some points can help finding measures that can minimize the negative environmental effect 
tothe animal productivity. In this context, the objective of this experiment was to evaluate the effect of shading 
and sprinkling on pre-milking to the physiological responses and productive performance of crossbreed 
lactating cows located at the IFMG-Bambuí production sector. According to the data collected there was a 
significant difference to the evaluated parameters (P <0.05) (rectal temperature and respiratory rate). Regarding 
milk production, it was not significant (P>0.05). The average ambient air temperature obtained was 26.63ºC, 
with minimum temperature of 17.2ºC and maximum of 28.2ºC, along with the data of the meteorological 
station at the Institute. Meanwhile, the average temperatures obtained through a thermo hygrometer inside 
the pre-milking room were 27.37ºC when not using the air conditioning system, and 24,26ºC with the air 
conditioning in use. The relative air humidity (AH) was also recorded in the meteorological station, obtaining 
an average of 72.1%. In the premilking room, as well as the temperature, air humidity was recorded through 
the thermohygrometer.Before turning the Sprinkler system on, the average AH observed was 58.4%, and 
when the climate control system was activated, the AH witnessed was 65.46%. The weight and body score 
of the animals varied as expectedbecause it was predisposed by several other factors not investigated in the 
present research.

Keywords: Dairy production, caloric stress, physiological changes, animal welfare, milk production
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Beekeeping in Brazil is predominantly small producers that collect swarming Africanized honeybees to build 
their apiary. Swarming bees are seasonal and beekeepers can increase the number of colonies by dividing 
them to save time and improve honey production. The male bees in a colony, drones, do not develop any task 
in the hive and their quantity is controlled by the workers. Drones are important in the reproduction system 
of honeybees and high production is related to when the honeybees are raising a new queen. Knowing the 
drone production period can help the beekeepers to increase the number of colonies efficiently. Therefore, this 
research aimed to determine the drone production period in the Atlantic forest area in Bahia. The experiment 
was set in the apiary of Insecta Research Group at the Federal University of Recôncavo da Bahia, Cruz das 
Almas city. Located in an Atlantic forest area, with tropical climate, 23°C of temperature average and 1136 
mm of rainfall distributed among of the year. Ten colonies of Africanized honeybees (Apis mellifera) were 
monitored over a year. Each month the brood comb of each of the ten hives was photographed and the drone 
brood was counted using Image J®. The monthly average was compared by Tukey test at 5% of significance. 
The results showed that the principal month with drone brood was September which averaged 755.70 drone 
broods which differed from the other months studied (p≤0.01). However, drone brood was not observed in 
all colonies in March and April. The honeybees try to keep a production of drone brood small along the year, 
with averages ranging from 3.60 (December) to 131.20 (August). Also, the production of drones did not show 
a linear pattern. Production may be controlled by the input of pollen which will increase the worker brood, 
since that the drone population in a hive corresponds to 10% of the worker population. In the months that food 
sources are not of sufficient quantity to increase the population of the hive then workers will destroy any drone 
brood which is probably what happened during March and April. This study shows that the peak of drone 
production by Africanized honeybees in Atlantic forest area occurs in the spring. It is during this period that 
beekeepers should divide the colonies to increase their bee population since this period has an abundance of 
males to copulate with the new queen, avoiding the loss of colonies by the absence of copulation.

Keywords: Apis mellifera, beekeeping, bee’s health, varroosis, varroa control, production
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Greenhouse gas (GHG) emissions and their potentially effect on the environment has become an important 
international issue. Dairy production is a recognized source of GHG emissions, but little information exists 
on the emissions from dairy farms in Argentina. The aim of this study was to evaluate the GHG emission 
of milk production systems in Argentina. The data used were collected through farm surveys conducted in 
2014-2015 for a stratified random sample of 117 conventional dairy farms located in the main daily basin in 
Argentine (Pampas). The average amount of cows and the average surface per farm were 161.9 ± 97.8 cows 
and 128.1± 66.8 ha. The questionnaire covered aspects related to animal management, diet, feed input and 
feed production, milk production and manure and slurry management. The sample was classified based on 
the animal stocking rate (SR) (Low<1.3 cab.ha-1; High≥1,3 cow.ha-1) and daily concentrate feed per milking 
cow (CDM) (Low<6 kgDM.cow-1; High≥6kgDM.cow-1). Methodologies suggested by the Intergovernmental 
Panel on Climate Change (IPCC) guidelines (Tier 2) were used to estimate the GHG emissions at farm gate. 
Thus, the estimation of the total GHG emissions (kgCO2eq) associated with milk production per farm dairy 
system (tnCO2eq.year-1), total CO2eq emissions per hectare (tnCO2eq.ha.year-1), total CO2eq emissions per cow 
(tnCO2eq.cow.year-1), and total CO2eq (kg) emissions per kg of FPCM (kgCO2eq.kgFPCM-1) were estimated. 
A mixed model was used to analyze the effects of SR, CDM and their interaction using SAS® Studio. No 
interactions were found between the different levels of SR and CDM. In the case of tnCO2eq.year-1 (888.3 
± 521) the highest values were observed in those systems with a high amount CMD (1021.8) followed by 
those with a high SR (989.2). The lowest total emission per year were observed in those systems with low 
CDM (686 ± 54.8) and low SR (719 ± 52.8). When TnCO2eq.ha-1 emissions were evaluated (7.29 ± 3.31), 
those with a high SR (9.10±0.38), followed by those with a high CMD (7.97± 0.32) had highest emission of 
CO2eq. Regarding the carbon footprint (CF) expressed by kg of FPCM (0.99 ± 0.25), the dairy systems with 
low CMD (1.05 ± 0.04) and low SR (1.02 ± 0.03) had a larger CF than the high SR and high CDM systems 
(1.00 ± 0.04 and 0.97 ± 0.03 respectably), allowing an eight percent decrease of CF. Dairy GHG provides a 
relatively simple tool for evaluating management effects on net GHG emissions and the overall CF of dairy 
production systems. Although the more intensive systems had greater total emissions per year and per unit 
area, they had a better performance when they were evaluated per unit of product due to a greater productivity. 
This work suggests that in Argentina potential exists to reduce the CF of milk by implementing practices that 
improve productivity.

Keywords: dairy systems, milk production, emissions, carbon footprint
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What is the basis for the decision on the varieties of fodder for the production of food on a dairy farm? The 
decision process in a farm is based mostly on feeling and commerce. In recent years, companies operating in 
the segment of seed marketing have developed dozens of varieties of products with diverse characteristics of 
production, cycle, resistance and, mainly, with different selling prices to consumers. In this scenario, a frequent 
question that the technicians and managers need to answer is: What are the main criteria for the best use of 
forage planting? Multicriteria Analysis, with substantial mathematical potential to help in the best choice for 
the producer, attending to its production premises and based on the availability of resources and nutritional 
objective, is an aid in decision making. The present study was carried out on the farm of the Colégio Instituto 
Cristão, located in the city of Castro-PR, which has a herd of 300 heads of Holstein and Jersey cattle, with 
a daily production of 2,300 liters of milk per day in a semi-intensive system. The multicriteria data analysis 
system was used through the Expert Choice System 11, using the Analytical Hierarchy Process (AHP). To 
define the personal decision criteria, a semi-structured questionnaire was applied to the property manager. 
For the technical criteria of the corn varieties, the information available by the ABC Foundation was used. 
A total of 25 varieties from 11 companies were analyzed at first. After this first survey, a second round was 
carried out with only seven varieties, of which converged in 78% in their attributes with the AHP defined 
by the managers. In this second analysis, three varieties were identified that best suited the objectives and 
the returns expected by the managers, being each variety more aligned with the objective divided within the 
management groups, planting season and production needs. We found a difference between the choice of 
producer for the system, where of the three varieties only one was among those chosen by them. The corn 
silage production was 13% / hectare higher than in previous years due to the better adaptation of the varieties 
within the management carried out. The farmer increased the area of corn silage by 4.5 hectares, adjusting 
production to its feeding strategy. From the strategy it was possible to divide into three groups, or planting 
periods to adjust the nutritional strategy. 1st Group: short-cycle variety with grain yield; 2nd Group: Low-cost 
variety of pesticides; 3rd Group: High yield grain silage with long cycle. The planting and harvesting period 
was adjusted to reduce costs. We conclude that the use of the AHP method contributes to the maximization 
of production by area, reducing processes within the property and increasing the alignment of nutritional 
strategies with the objective of the dairy farmer.

Keywords: Nutritional Planning, Decision; Forage
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The aim of this study was to correlate serum β-hydroxibutyrate (BHBA) concentrations with blood parameters 
in postpartum dairy cows. Six hundred and ninety four Holstein cows (314 primiparous and 380 multiparous), 
average body condition score (BCS) 3.29 ± 0.6, calving from September, 2015 to August, 2016 were 
evaluated in a commercial dairy farm located in Palmeira county, Paraná State, Southern Brazil. A blood 
sample was collected between 4 and 16 days in milk (DIM) from 309 cows to analyze serum BHBA, AST, 
albumin, cholesterol and triglycerides (TG) in automatic biochemical analyzer (BS-200, Mindray, Shenzhen, 
China). VLDL concentration was estimated dividing TG concentration by 5. On days five (D5) and 10 (D10) 
after calving, BHBA was also measured using a blood drop in ketone test strips (FreeStyle Optium Ketone 
Monitoring System, Abbot®). Averages for BHBA were 1.03 ± 0.75 and 1.14 ± 0.90 mmol/L on D5 and D10, 
respectively. Cows categorized as subclinical ketotic (1.2 mmol/L ≤ BHBA ≤ 2.8 mmol/L) were 25.5% (D5) 
and 30.2% (D10); cows categorized as clinical ketotic (BHBA ≥ 2.9 mmol/L) were 3.1% (D5) and 4.8% 
(D10). Averages for AST, albumin, cholesterol, TG and VLDL were 75.43 ± 34.5 U/L, 3.51 ± 0.4 g/dL, 87.93 
± 23.1 mg/dL, 9.28 ± 5.0 mg/dL and 1.85 ± 1.0 mg/dL, respectively. Low correlations were detected between 
BHBA and AST, albumin, cholesterol, TG and VLDL (0.32, - 0.00, -0.09, 0.23 and 0.17, respectively). These 
results indicate that BHBA cannot explain solely the impact and magnitude of negative energy balance and 
the liver health status in early lactation dairy cows.

Keywords: fresh cows, ketosis, negative energy balance, transition period
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The use of integrated systems had been presented as an option to improve livestock production systems. 
This study aimed to evaluate beef cattle production systems. The experiment was carried out at Embrapa 
Agrossilvipastoril, Sinop/MT, from August/2015 to July/2016, follow a randomized complete block design, 
with four systems and four replications, totaling 16 experimental units (2 ha each). Four production systems 
were evaluated: livestock (L) – palisade grass (Brachiaria brizantha cv. Marandu) pastures; livestock-forestry 
(LF) integration – palisade grass pastures with triple rows of eucalyptus (Eucalyptus urograndis, H13 clone), 
spaced 3 m between trees, 3.5 m between rows, and 30 m between ranks and height of 18 m; crop-livestock 
(CL) integration – soybean crop (Glycine max L.), succeeded by maize (Zea mays L.) as the second crop 
sown along with palisade grass, which was used in the first 2 years to create a straw coverage of the soil for 
the no-till system implemented, and then used as first year pasture; and crop-livestock-forestry (CLF) – first 
year palisade grass pastures, after two years of crop as describe in CL system, with single rows of eucalyptus, 
spaced 3 m between trees, 37 m between ranks and height of 18 m. Nellore steers used in the experiment 
had an average initial weight of 344 kg, in continuous stocking (30 cm of height) and variable stocking rate. 
The data was analyzed using PROC MIXED (SAS®; P<0.05). Total herbage accumulation (THA), average 
gain weighted (AGW), average stocking rate (ASR) and gain per area (GPA) were affected by the systems 
(P<0.0001). Livestock systems were pastures were preceded by crop (CL and CLF) registered, an average, 
higher AFT (21475 kg ha-1) and ASH (2.70 UA ha-1). Moreover, in CLF systems [single rows of eucalyptus 
(Eucalyptus urograndis, H13 clone), spaced 3 m between trees, 37 m between ranks and 18 m of height] 
Nellore steers gained 740 g d-1, follow by CL (686 g d-1). L and LF systems had lower AFT (14145), ASH (2.1 
UA ha-1) and AGW (561 g d-1) values than intercropped systems. It results in a greater GPA in CLF system 
(30.9 @ ha-1), 27.3% higher than iCL (24.3 @ ha-1), and 66% higher than L and LF (19.2 @ ha-1). Synergy 
between crop, livestock and forestry components promotes higher productivity. The adoption crop-livestock-
forestry systems is an alternative for intensification of beef cattle production.

Keywords: eucalyptus, marandu, production systems, silvopastoral
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The performance of the cattle in the auction rooms may represent the appreciation or not of the commercialization 
of the animal, since it is necessary that they present the posture of when they are at liberty to be presented as 
differentiated products. The objective of this work was to evaluate phenotypic characteristics and behavioral 
parameters of beef cattle at Araguapaz/GO auctions. Thirty-three batches of beef cattle were evaluated in a 
completely randomized experimental design, in which the effects of sex (male and female), genetic group 
(Nelore, Cross-breeding with Nelore breed, Half-breed and Gir), category (0-12 months, 13-24 months, above 
25 months), number of animals in the lot (1, 2 to 10, 11 to 20 and above 21 animals), waiting time in the corral 
(2h to 3h45min, 3h50min to 5h and 5h to 6h30min) and hair whorl position on the forehead (below, same 
level, above and more above) on behavioral parameter variables. The behavioral parameters were evaluated 
using scores, such as Track Entry Score (TES), Track Movement Score (TMS), Track Exit (TE), Vocalization 
(VOC) and Kicks (KIC). The averages of the behavioral parameters were analyzed through the Mann-Whitney 
Test at 10% and the Kruskal-Wallis Test at 5%. It was verified that there was no difference in the pattern of 
behavior of the bovines of the different sexes and age groups in all variables studied. However, the animals of 
the genetic groups Gir, Nelore and Cross breeding with Nelore breed were more reactive at the entrance of the 
auction ring than the animals classified as half-breed (P<0.05). It was observed that all animals evaluated had 
hair whorl above and more above the eye line, but there was no difference in behavior parameters regardless 
of the location of the swirl, except at the entrance of the auction ring (P<0.10), where animals with had hair 
whorl more above the eyes presented more reactive behavior. The number of animals in the lot and the waiting 
time in the corral influenced the behavior of the animals at the entrance of the auction ring (P<0.05), however 
there was no difference between these variables during the movement and exit of the auction ring, as well as in 
the presence or not of vocalization and kicks. Understanding the characteristics of cattle, such as racial groups 
and the gregarious behavior of the groups, helps to understand the senses, feelings and behaviors of animals, 
thus facilitating the interaction between cattle and man.
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Bioclimatic diagnosis is an important tool to characterize the behavior of the climatic variables of a region. 
Point of view of animal production, it is essential because it helps in understanding the intensity of thermal 
stress in which animals are submitted in a particular origination region. In addition, this tool contributes to 
expanding knowledge about adaptive strategies of animals before making changes in management systems, 
thus making it possible to adapt technical recommendations to the needs of adult goats. Therefore, the aims 
of this study was to characterize the bio-climate of the city of Jaboticabal, state of São Paulo and to indicate if 
there are losses in the welfare of adult goats at different times of year. The mean values of maximum, average 
and minimum air temperature (Tmax, Tmed and Tmin), Thermal Amplitude (ºC), Precipitation (mm), Average 
sunshine hours (h) and Relative Humidity (RH), obtained from the Unesp Weather Station of Jaboticabal. The 
data were from 1971 to 2016, analyzed and tabulated month to month to characterize the climate annually. 
For this study, the thermal comfort zone considered for adult goats was 20 to 30ºC, while the lower critical 
temperature zone was -20ºC and higher 34ºC. Thus, the average temperatures from January to December 
were found within the thermal comfort zone of goats (ranging from 18.9 to 24.3ºC). The average variation 
of the thermal amplitude between the months found was of 10,5ºC to 14,9ºC. The minimum temperatures in 
the months of May (Tmin = 14.4ºC), June (Tmin = 13.0ºC), July (12.7ºC) and August (14.1ºC) are below the 
thermal comfort zone of the animals, characterizing that in these months in the coldest hours of the day the 
animals are subjected to cold stress. Therefore, it is necessary to house the goats in an enclosed place and 
curtains management at the cooler times of the day. The hours of sunshine in the months are very similar, and 
are smaller only in the months of December (194.5h), January (189.8h) and February (193.0h), which can 
be explained by the increase in precipitation in the same months: December 247.6mm), January (268.5mm) 
and February (203.6mm). We conclude that the Jaboticabal region presents minimum temperatures below 
ideal, showing the need for facilities to house the animals both in the colder hours of the day and in periods 
of prolonged sun, since the animals are subject to the solar rays in average 219,4h monthly. The physiological 
responses and behaviors of goats should be studied in more detail to demonstrate how thermal stress can affect 
the welfare of these animals and thus suit the environmental needs of goats.
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Early pregnancy during breeding season permits older and heavier calves. Reproductive strategies increased 
fast in Brazil due to high anestrous in Nellore postpartum cows and timed artificial insemination is used in 
more than 12% of cows aiming to have pregnancies in early breeding season. We did not find data of calving 
time effect on feedlot carcass daily gain. The objective of this trial was evaluate the calving time during 
calving season and its effects on feedlot carcass daily gain. Data from 4721 Nelore and crossbred Angus x 
Nelore bulls born between august/2014 and february/2015 from three beef farms of Mato Grosso State were 
retrospective analyzed. During calving season, all animals are individual identified with a tag, birth date, dam 
number and breed time was performed. The weaning occurred in 2015 between april and september with 7 
or 8 months of age. After weaning these animals were transferred to backgrounding farms, stayed 322 days 
and went to feedlot. Calvind data was divided in three groups (Early august and september calving; Middle: 
october and november calving and Late: december, january and february calving). The mixed procedure of 
SAS 9.4 was used to evaluate the effect of group and breed type. There was no interaction between breed and 
weaning month (Nellore and Nellore x Angus) on feedlot carcass daily gain. Difference were considered when 
P < 0.05. Nellore bulls had lower (Nellore: 0.97 kg / carcass / day vs Angus x Nellore 1,18a kg / carcass / day) 
feedlot daily carcass gain (P < 0.01). Bulls from Early calving had higher feedlot carcass daily gain compared 
to other groups and Middle calving had higher feedlot carcass daily gain compared Late calving (Early: 1.12a 
kg / carcass / day, Middle: 1.06b kg / carcass / day and Late: 1.03c kg / carcass / day; P < 0.01). Also, early 
calving calves have higher weight at weaning but continue more efficient in older phases probably related to 
fetal programming and dam nutrition effects on gestation In conclusion, F1 Angus x Nellore and early calving 
season calves have higher feedlot carcass daily gain and these data need to be considered in strategic planning.
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The milk production chain is very important in the Brazilian agroindustrial complex, and in the Midwest, 
there are adequate conditions for the sector and dairy products, ensuring the processing and disposal of the 
product. The objective was to verify the evolution and the production of dairy herds in the Center West of 
Brazil. The research was developed by analysis of data obtained from 1974 to 2014 by exploratory research 
in a bibliographical and documentary study, based on in//formation made available in stock, statistical 
database, books, books and publications of indexes of studies extracted from official agencies, as the data of 
the Municipal Livestock Research of the Brazilian Institute of Geography and Statistics (2014). In 1974, the 
dairy herd was 1,795,596 cows milked, evolving to 1980, 3,148,613 cows (+ 75.3%). In 1982, it decreased 
to 2,550,631 cows (-19.0%). From this period to 1988, it reached 3,349,380 milked cows (+31.3%). In 1989, 
there were 3,136,457 cows (-6.0%), and from that year, there were more than 3,849,459 cows (+22.7%). 
Between 1995 and 1996, there was the greatest decrease, milking 2,536,145 cows (-34.1%). In 2014, the herd 
of cows increased, 3,779,425 (+ 49.0%). This evolution is related to the available land areas for soybean, 
maize and pasture crops; available labor force; to the implantation of new technologies in the properties 
and to the dairy market by the increase of the demand of milk long life. In 1974 and 2014, lactation-1 milk 
production and daily milk production were respectively 364.96 L lactation-1 and 1.20 L day-1 (4th position) and 
1,314.81 L lactation-1 and 4.31 L dia-1 (3rd position). Goiás, in 1974, had 1,252,898 cows milked (3rd position) 
with milk production of 462,399,000 L (5th position), and in 2014, had 2,658,373 cows (2nd position) with 
a production of 3,684. 341,000 L (4th position). The production per lactation and daily were, in 1974, in 
the Federal District, 412.7 and 1.35 (15th position); In Goiás, 369,1 and 1,21 (20th position); and in Mato 
Grosso, 354.2 L lactation-1 and 1.16 L day-1 (21st position); and, in 2014, were in the Federal District, 1,484.9 
and 4.87 (6th position); In Goiás, 1,385.9 and 4.54 (9th position); in Mato Grosso, 1,243.2 and 4.08 (12th 
position); and in Mato Grosso do Sul, 1,021.9 L lactation-1 and 3.35 L day-1 (15th position), respectively. The 
importance of the activity in the state of Goiás in the national context, the productive variations of the animals 
of the Federal District and the smaller expression of Mato Grosso and Mato Grosso do Sul. The lines of credit 
opened to the producers provided investments in matrices, increasing the number of animals and the supply 
of dairy products. The Central West's soil and climatic conditions imply different management conditions and 
the market implies in the evolutionary changes of the sector. Thus, animal nutrition, genetic improvement, 
reproductive biotechniques and management strategies disseminated by research centers and universities are 
contributing factors for the evolution of dairy production in the region.
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Sheep are animals raised worldwide and among the purposes of the production is to provide food for human 
consumption, meat and milk. In Brazil, the dairy sheep production is still insipient, with few studies on the 
structure of this activity. The objective of the present study was to evaluate and characterize the sheep milk 
production systems in Brazil. The study was carried out in partnership with the Brazilian Association of Milk 
Sheep Breeders, in the years 2015 and 2016 and the data were collected from 16 farms located in 7 Brazilian 
states. The average size of the properties is distributed as follows: 44% have less than 10 ha, 31% up to 20 
ha and 25% over 20 ha. In relation to the herd, 19% of the properties have up to 100 matrices, 63% have 100 
to 500 matrices and 18% have over 500 matrices. In 70% of the properties, the animals are exclusively of 
the Lacaune breed and 30% of the Lacaune and East Friesian breeds, pure or crossbred. Milk production is 
variable, about 44% of the farms produce up to 20 thousand liters per year, 50% of the properties produce 
from 20 to 100 thousand liters per year and only 6% produce over 100 thousand liters of milk per year. Of 
these farms, 63% process all milk in farm, 31% commercialize all the milk production for other companies 
and 6% process an amount of milk in own dairy and the surplus for other companies. These data demonstrate 
that most of the farms are small, thus indicating the development potential of the activity considering related 
to aspects of production by area. By observing the destination of milk production, this study shows that most 
of the farms have their own processing, due to some factors such as the distance to specialized dairy products 
companies and also the need to add value to the final product. Sheep milk production in Brazil is an activity 
of high potential, and it is fundamental to structure the production systems regionally, allowing the income 
for small producers.
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Sheep meat produce is an emerging activity at Paraná State in South Brazil, being mostly organize by 
cooperative organizations. This study main establish typologies to distinguish representative farms sheep 
in Paraná. The methodology used was a rapid appraisal with technicians and farmers groups from five 
mesoregions which represents 65% of the sheep herd of Paraná State. Five farms were nominated to represent 
each region, totalizing 25 farms. Data was collected between May 2015 and February 2016 which accomplish 
the whole production cycle of the year 2015. Production costs were calculated according to a methodology 
used by the Institute of Agricultural Economics (IEA) of the State of São Paulo. Relation between Different 
variables responsible to characterize each sheep farms were submitted to a factor analysis. Variables used 
to determine the typologies were: number of dams of the flock, gross margin, total cost, depreciation costs, 
labor cost, and feed cost, per live weight of commercialized sheep. The Kaiser-Mayer-Olkin (KMO) measure 
of sampling adequacy was 0.779. Bartlett’s test of sphericity was significant (P<0.001). The factor analysis 
generated two factors that can explain 73,98% of total variance. Data also were submitted to a cluster analysis, 
then three distinct groups were created: one with nine farms and two with eight farms each. Groups results 
were compared using one-way ANOVA. The mean of dams of the flock was 272.50 ± 97.43a in the first group, 
112.71 ± 76.71b in the second group and, 107.33 ± 68.97b in the third group (P<0.05). The mean gross margin 
by farm was BRL$ 19,866.15 ± 3,789.44a in the first group, BRL$ 7,994.68 ± 1,338.73b in the second group 
and BRL$ 1,544.61 ± 1,731.25c in the third group (P<0,001). Mean total cost of the kg was BRL$ 7.58 ± 
1.18b in the first group, BRL$ 8.76 ± 1.19ab in the second group and, BRL$ 10.64 ± 2.68a in the third group 
(P<0.01). The mean costs with depreciation kg-1 was BRL$ 0.54 ± 0.26b in the first group, BRL$ 0.99 ± 
0.56ab in the second group and, BRL$ 1.19 ± 0.54a in the third group (P<0.05). The mean cost of manpower 
kg-1 of sheep sold out was BRL$ 1.29 ± 1.01 in the first group, BRL$ 1.55 ± 0.59 in the second group and 
BRL$ 1.80 ± 0.71 in the third group (P>0.05). The mean cost of feed kg-1 of sheep sold out was BRL$ 2.67 
± 1.39 in the first group, BRL$ 2.90 ± 0.45 in the second group and, BRL$ 3.81 ± 1.32 in the third group 
(P>0.05). In conclusion, sheep production systems with larger scale show to obtain better economic indicators 
between the studied systems.
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The biofertilizer (digestate) quality is affected by many factors, as inoculum, hydraulic retention time 
and original material. These factors can depreciate or improve the fertilizer value of the digestate and its 
composition can interfere on fertigation systems. Considering that biofertilizer quality depends on manure 
composition which is related to food intake, we evaluated the chemical composition of the biofertilizers 
produced with manure from finishing male pigs submitted to quantitative and qualitative feed restriction. 
Ten semicontinuous digesters (7.5 L) were operated for 120 days and 30 days of hydraulic retention time. 
Weekly, the total solids (TS), volatile solids (VS), fixed solids (FS), pH, total Kjeldahl nitrogen (TKN) and 
total phosphorus (P) were analysed. Data were submitted to ANOVA in a randomized block design in which 
the weekly analyses were considered as a cofactor. Similar content of TS, FS and TKN were observed for 
all biofertilizers, which averages were 2.19; 2.33 and 3.07%; 0.81, 1.11 and 1.10%; 1.46, 1.31 and 1.30%, 
respectively, for control, qualitative and quantitative restriction diets. The diets affected the pH, VS and P 
content of the biofertilizers. Higher VS content was presented by biofertilizer produced with manure from pigs 
submitted to quantitative feed restriction, 1.99%. Higher pH value was observed for biofertilizers containing 
manure from pigs submitted to qualitative feed restriction, mean 7.39. The lower P content was observed for 
biofertilizer of manure from pigs submitted to qualitative feed restriction. Total phosphorus content varied 
regardless of VS content which indicate that diets affect the biofertilizers quality which present different 
profiles of mineral elements. Qualitative feed restriction led to production of biofertilizer with low organic 
matter and phosphorus concentration relation to other diets.
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Total solid content (TS) is a very important physical characteristic for dimensioning waste treatment systems 
and to determine its volume. TS is subdivided in volatile solids (VS), which represents the organic matter 
fraction, and the fixed solids (FS) that indicates the mineral content. Once the manure chemical composition 
is related to feed intake, this assay aimed to assess the physic-chemical features of manure from finishing 
swine fed with different levels of net energy. The manure was collected from swine (100 kg live body weight) 
fed 2300; 2380; 2460; 2540; 2620 and 2700 kcal kg-1 in the diet. Analyzes of TS, VS, FS, TKN and Total 
phosphorous (P) were performed. The experimental design was completely randomized with six treatments 
and four replications. The higher the level of net energy lower was the TS and FS content. The highest levels 
of net energy 2300 and 2380 kcal kg-1 showed to have the highest TS (264.18 and 217.21 g kg-1, respectively) 
and FS content (111.33 and 96.31 g kg-1, respectively). Diets did not have significant effect on the VS, pH, 
TKN and P contents. The pH values ranged from 5.98 to 6.16; TKN from 1.44 to 2.96% and P 0.81 to 1.88. We 
conclude that net energy levels of 2300 to 2700 kcalkg-1 on the diet affect the qualitative features of manure 
from finishing swine. When lower levels of net energy are used in swine feed, higher content of TS and FS 
are noticed in the manure.
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Apiculture is a great production system in Brazil. Bahia state is currently Brazil’s fifth largest producer of 
honey and the production is improving year on year. Beekeepers across the country use Apis mellifera L. to 
produce honey, pollen, wax, and other products. Since 2007 honeybee colony losses have been reported around 
the world, including the South and Southeast of Brazil. The cause of these losses in Brazil is still a mystery 
and some researchers suspect that it may be caused by colony collapse disorder (CCD). CCD has many 
causes, but the consequence is the vanishing of the all workers bee in a colony, leaving food and brood behind. 
Colony loss can be a threat to honey production and as such some beekeepers may lose their entire apiary 
leaving them unable to harvest their bee products. To discover if the colony loss may affect the beekeepers 
in Bahia we surveyed some honey producers from the Caatinga area in 2016 and the first bimester of 2017 to 
identify if they had also experienced this problem. The survey area consisted of six cities: Utinga, Macajuba, 
Ruy Barbosa, (Chapada Diamantina area), Brotas de Macajuba, Ibotirama, and Paratinga (Velho Chico area). 
Variance analysis (ANOVA) and t test (p≤0.05) was used on the results. We surveyed 46 beekeepers, all of 
them suffered colony loss during the period studied. The range of colony loss varied from 1-80 colonies and 
some beekeepers lost all colonies. Despite the cities studied showing different levels of colony loss, the high 
variance of the result averages did not show statistical significance (p≥0.05). However, this study found a 
50% difference between the average tested (p≤0.5) with the beekeepers from Paratinga city having the highest 
colony loss level (29.9%) and beekeepers from Ruy Barbosa city presenting the lowest colony loss (18.3%). 
The beekeepers did not know the reason for the losses and described that the honeybees vanished from the 
hives, in some cases leaving food and brood behind. Ours results show the worrying situation of beekeeping 
in the Caatinga area, which presented high levels of colony loss and needs corrective measures to help those 
beekeepers prevent the reduction of honey produced which can impact the state in a negative way. It is also 
necessary to train the producers to recognise the different signs of honeybees vanishing and possible colony 
collapse so they will be capable to correct the situation before the number of losses increase to a dangerous 
rate.
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The organic milk is an increased alternative to conventional dairy and requires to be well studies, especially 
in the economic area, to prove as good opportunity for the dairy farmers. The objective of the present work 
was to evaluate the viability of the milk production in organic system, comparing economic margins to the 
conventional production system, using the Benchmark tool in properties with similar daily total milk production. 
A database was compiled and analyzed for an organic dairy farm and 3259 conventional farms, where the 
data are composed of information on the herd and the milk production of this property over 12 months. The 
descriptive statistics was used in the form of Benchmarking, analyzing the zootechnical comparison between 
an organic property and 5 conventional properties, all are semi-intensive system and crossbred dairy breeds 
of Dutch, gir and jersey, being considered breeds producing milk. The economical margins analyzed were: 
gross margin (R$ L-1 day-1) = gross revenue (sum of sales of milk, products and animals) less effective daily 
operating costs (hired labor, concentrates, energy and others); gross margin (R$ year-1) = gross margin (R$ 
L-1 day-1) multiplied by total milk production of 365 days; net margin (R$ L-1) = gross revenue less total 
operating costs (effective daily operating costs + family labor + depreciation of machines, others); net margin 
(R$ year-1) = net margin (R$ L-1) multiplied by total milk production of 365 days; net margin (R$ ha-1) = net 
margin (R$ year-1) per area. The result the organic property was R$ 0.20 L-1 and R$ 89,647.25 year-1 for gross 
margin, -R$ 0,21 L-1, -R$ 93,513.00 year-1 and -R$ 1,744,65 ha-1 for net margin. It is noted that the organic 
farm has the third best performance the both gross margins, being the positive values per liter of milk, as per 
year. However, in the case of net margins, a negative result is observed per liter of milk, per year and per area. 
At net margins, the organic property ranked fifth for liter of milk, year and area. If the milk price were to be 
attributed to the value that the farm actually receives per liter with a view to their transformation into standard 
minas cheese, to be only an example of an added product, this situation would change, noting that correcting 
the net margins based on this real value of the liter of milk, the margins per liter of milk, per year and per 
area would be R$ 8.54; R$ 3,480,582.00 and R$ 139,223.28, respectively. Having a positive result with the 
activity is possible, however, it is necessary to have efficiency in production, negotiating well in the purchase 
of inputs and in the sale of milk, adopt the strategic sale of animals, avoid wastage and idleness within the 
system. These are some of the paths that can be traversed in order to make the activity economically viable. 
Therefore, it can be concluded that the production of milk in the organic model is sustainable, demonstrating 
the competitiveness of the organic system compared to conventional systems, when the basis of comparison 
is the total volume of milk produced by farms every day.
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The organic milk is an alternative way to conventional milk and well disseminated in some Countries. In Brazil 
is slowly growing but still need of studies. The objective of the present work was to analyze and evaluate the 
viability of organic production,comparing zootechnical performance of conventional milk production, using 
Benchmark tool with similar daily total milk production. A database was compiled and analyzed an organic 
dairy farm and 3259 conventional farms, where the data is composed of information on the herd and the milk 
production of this property over 12 months. The descriptive statistics was used in the form of Benchmarking, 
analyzing the zootechnical comparison between an organic property and 5 conventional properties. All have 
semi-intensive system and crossbred dutch, gir and jersey wich are considered milk producing breeds. The 
zootechnical performances analyzed were: total daily production of milk (L day-1) (total production of dairy 
cows); milk production per area (L ha-1 day-1) (total milk production per hectare milk activity); percentage of 
lactating cows (%) (number of animals in milk by animals in the herd) and production of milk per lactating 
cow (L day-1) (daily average individual production per animal in milk). The results for organic property was 
1.220 L day-1 of total milk production, 48.80 L ha-1 day-1 of milk production by area, 83.90% of lactating 
cows and 22.76 L day-1 milk yield per lactating cows. The daily milk yield per hectare in the organic system 
compared with the best and worst performances among conventional farm exceeded 13.83 and 42.37 liters, 
respectively. The organic farm has more than 80% of lactating herd cows, which is a significant value, since it 
is an essential value for the maintenance of the activity, after all, it is the lactating cows that sustain any milk 
production system, which means that the higher the percentage of lactating cows on the farm, the more likely 
it is that its system will be economically sustainable. It is observed that the organic property has the highest 
milk production per lactating cow with almost 13 liters of daily milk more than the property with the lowest 
production and 3 liters more than the conventional property best positioned in this indicator. The average 
daily low performance of cows from Brazilian herds may be a consequence of the use of animals and systems 
unsuitable for milk production. Therefore, it can be concluded that the production of milk in the organic model 
is sustainable, demonstrating the competitiveness of the organic system compared to conventional systems, 
when the basis of comparison is the total volume of milk produced by farms every day.
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The aim of this research was to evaluate the relationships between the in vivo and carcass measurements 
with the qualitative characteristics of the muscles semimembranosus (SM), adductor (AD), semitendinosus 
(SMT), gluteus bíceps (GB) e quadriceps femoris (QF) of leg the commercial lambs. Forty lambs, non-
castrated males, crossed, slaughtered with average body weight of 33.5 ± 2.4kg were used in the trial. In vivo 
characteristics evaluated were: body weight at slaughter (BWS); body length (BL); wither height (WH); rear 
height (RH); chest width (CWI); croup width (CW) and thoracic perimeter (TP). In the carcass were evaluated: 
hot carcass weight (HCW); cold carcass weight (CCW); empty body weight (EBW); hot carcass yield (HCY); 
cold carcass yield (CCY); external length of the carcass (ELC); internal length of the carcass (ILC); leg width 
(LW); width of croup in the carcass (WCC), leg depth (LD); chest length (CLE); leg length (LL); carcass 
compactness index (CCI); sternal fat thickness (SFT) and in the longissimus dorsi muscle the measurements 
of the loin eye area (AOL), marbling (MAR), texture (TEXT), color (COR).The analysis were performed to 
determine pH (initial and final), meat color (L*, a* and b*), water retention capacity (WRC); cooking loss 
(CL); shear force (SF); ethereal extract (EE), crude protein (CP), ash (CZ), humidity (H), dry matter (DM). 
The variables have been submitted to Pearson Correlation Test at 5% significance level. In the GB muscle: 
HCW, CCW, HCY, CCY, CWI and AOL had negative correlation -0.55 with WRC. HCW, CCW and MAR 
had a correlation of -0.66 and CCI of 0.66 with CL. In the SMT muscle: ELC, SFT had a correlation of 0.51 
and ILC of -0.51 with WRC. ELC correlated at 0.50, and MAR at -0.50 with SF. In the SM muscle: CW had 
correlation of 0.50 and CCY of -0.50 with CL. ELC, CCY and COR had correlation of -0.61 and CCI of 0.61 
with WRC. ILC correlated at 0.70 with initial pH. In the AD muscle: CLE, LL and TEXT had a correlation of 
-0.70 with SF. SFT, WCC and CLE had a correlation of -0.82 and LD of -0.66 with WRC. AOL correlated at 
-0.73 with CL. In the QF muscle: CCW had a correlation of 0.45 and ILC of -0.45 with CL. In this study, it 
was possible to conclude that there is a possibility of studying the qualitative characteristics of the commercial 
muscles of leg of commercial lambs from the association between in vivo and carcass measurements.
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The measurement of characteristics that indicates the quality of the sheep meat is fundamental in the productive 
system. Among these, morphometry, which refers to body size and it is related to carcass composition has 
been studied. In turn, the composition can determine some of the characteristics of the meat. The aim of this 
research was to evaluate the relationships between the in vivo and carcass measurements with the qualitative 
characteristics of the muscles triceps brachii (TB), infraspinatus (IS) and supraspinatus (SS) the shoulder 
the commercial lambs. Forty lambs, non-castrated males, crossed, slaughtered with average body weight of 
33.5 ± 2.4kg were used in this trial. In vivo characteristics evaluated were: body weight at slaughter (BWS); 
body length (BL); wither height (WH); rear height (RH); chest width (CWI); croup width (CW) and thoracic 
perimeter (TP). In the carcass, it wes evaluated hot carcass weight (HCW); cold carcass weight (CCW); empty 
body weight (EBW); hot carcass yield (HCY); cold carcass yield (CCY); real income (RI); external length 
of the carcass (ELC); internal length of the carcass (ILC); leg width (LW); width of croup in the carcass 
(WCC), leg depth (LD); leg length (LL); perimeter of croup (PC); carcass compactness index (CCI); sternal 
fat thickness (SFT); loin eye area (AOL).The analysis were performed to determine pH (initial and final), 
meat color (L*, a* and b*), water retention capacity (WRC); cooking loss (CL); shear force (SF); ethereal 
extract (EE), crude protein (CP), ash (CZ), humidity (H), dry matter (DM). The variables have been submitted 
to Pearson Correlation Test at 5% significance level. In vivo measurements, CW negative correlation -0.54 
with the b* color of IS muscle. WH had positive correlation 0.45 with EE of the TB muscle. WCC and CCY 
had a positive correlation of 0.56 and negative SFT -0.56 with the L* color of the TB muscle. PC had negative 
correlation -0.63 and positive CCI 0.63 with WRC of the TB muscle. AOL was correlated in 0.53 with SF of 
the TB muscle. In this study, it was possible to conclude that there is the possibility of studying the qualitative 
characteristics in the muscles of shoulder the commercial lambs from the association between in vivo and 
carcass measurements.
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The goal of this study was to identify the main reasons for culling dairy cows on herds located in Arapoti county, 
Paraná State, Southern Brazil. Statistical analyses were performed using MEANS and FREQ procedures from 
SAS. Data set included 25 herds, mostly confined Holstein herds milked 2x/d or 3x/d and monitored in a 10-
year period, with annual individual interviews from 2007 to 2016. This database was initially obtained from 
Associação Paranaense de Criadores de Bovinos da Raça Holandesa (APCBRH), totaling 9,989 lactating and 
dry cows culled or died during this period. The most important culling reasons were reproductive disorders 
(30.11%), mastitis and high somatic cell count (18.78%), and feet and leg problems (16.31%). Almost half of 
cows (44.24%) were disposed or died before age maturity, in the first or second lactation, and 21.62% left the 
herd already in their first-parity. The first three months after calving were the most critical time for culling and 
death; the disposal rate was about 22.1% in this period. These rates suggest that more investigation is needed 
in dairy herds from south of Brazil to help the dairy farmers to identify areas of improvement and to keep the 
activity profitable. Monitoring culling and mortality reasons of dairy animals are also essential to recognize 
management practices that contribute to longevity and welfare of dairy animals.
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The Northern region of Brazil has the smallest dairy herds of the country, located on Ilha de Marajó, Alto 
do Rio Branco and on the coast of Amapá. In 1990 to 2001, milk production presented highest growth, with 
increase in 122.7% in productivity, due to the increase in the number of animals of the herd. Objective was 
to evaluate the evolution and production of the dairy herd in the Northern region of Brazil. This study was 
developed by analyzing data from 1974 to 2014 obtained by exploratory research in a bibliographic and 
documentary study, principally from the Municipal Livestock Survey of the Brazilian Institute of Geography 
and Statistics. In 1974, there were 176,669 milked cows, with increase until 1995, 1,776,445 cows (+900.1%), 
decreasing to 1,236,312 cows in 1996 (-30.4%). In 2005 obtained 2,916,106 cows (+77.6%). In 2013 there 
were 1,976,069 cows (-32.2%), but increased until 2014, 2.222.028 milked cows (+12.5%). In 1974 and 
2014, the milk production lactation-1 and daily milk production were, respectively, 331.54 L lactation-1 e 
1.09 L day-1 (5th position) and 875.84 L lactation-1 and 2.87 L day-1 (4th position). The low-efficiency of 
dairy activity is because to nutrient-poor soils, being necessary investments to solve the problem, increasing 
costs, consequently, result in supplementation deficiency for dairy cows; and the unfavorable climate for 
high performance animals (Holstein, Jersey and Brown Swiss) using non-specialized mixed breeds. There 
was small gain productive along the years production of milk (lactation cows-1 and the milk cows days-1) 
in the Northeast region of Brazil. Considering the states, in 1974, Pará stood out with 71,456 milked cows 
(19th position); and milk production of 22,028,000 L (19th position); the Amazonas presented 40,072 cows 
(20th position) with a production of 16,138,000 L (20th position) and Roraima presented 37,014 cows (21th 
position) with production of 10,042,000 L (21ª position). In 2014, Rondônia presented 773,069 cows (8th 
position) with production of 940,621,000 L (8th position); Pará presented 742,821 cows (9th position) with 
production of 554,195,000 L (11th position) and Tocantins presented 467,669 cows (15th position) with the 
production of 325,145,000 L (18th position). Analyzing the lactation and daily production, in 1974, Acre 
presented 403.8 L lactation-1 and 1.32 L day-1 (16th position); the Amazonas presented 402.7 L lactation-1 and 
1.32 L day-1 (17th position) and Amapá presented 396.5 L lactation-1 and 1.30 L day-1 (19th position). In 2014, 
Rondônia presented 1,216.7 L lactation-1 and 3.99 L day-1 (13th position); Amapá presented 837.1 L lactation-1 
and 2.74 L day-1 (18th position) and Pará presented 746.1 L lactation-1 and 2.45 L day-1 (20th position). The 
largest investments in dairy activity in relation to edaphoclimatic conditions are being carried out in Rondônia, 
Pará and Tocantins. The evolution of dairy cattle was notable, due to the diffusion of knowledge, the market, 
the selection of productive and adapted animals, but it still has too much to develop.
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Since the cattle were valorize with the mining in Minas Gerais and by the increase of the demand, the herd of 
the South aroused economic interest. Commercially, the european immigration boosted the production of milk 
and dairy products, especially on small farms where families depended on diversified production. Objective 
was to evaluate the evolution and production of the dairy herd in the southern region of Brazil. This study 
was developed by analyzing data from 1974 to 2014 obtained by exploratory research in a bibliographic and 
documentary study, principally from the Municipal Livestock Survey of the Brazilian Institute of Geography 
and Statistics. In 1974, had 1,845,128 milked cows (3rd position). In 1995, there were 3,209,963 cows (3rd 
position). The technification increased herd performance and yield. In 1996, had 2,588,617 dairy cattle 
(-19.4%), already in 2014, 4,375,331 cows (+69.0, 3rd position). Properties with investments in mechanized 
milking presented higher yields and lower investment in labor. The reproductive biotechniques have provided 
genetic advancement and efficiency in reproductive control. The Brazilian South Region has always stood 
out with higher milk production per lactation (1974 = 873.87 L lactation-1; 2014 = 2788.55 L lactation-1) and 
daily production (1974 = 2.87 L day-1; 2014 = 9.14 L dia-1), due to the environmental conditions and to the 
production systems, good quality pasture and by-products derived from crops for taurine cattle with high 
selection for milk production. The Rio Grande do Sul, in 1974, had 821,976 cows milked (4th position) with 
milk production of 771,689,000 L (3rd position), and, in Paraná, 647,721 cows (6th position) with production 
of 503,307,000 L (4th position). In 2014, at Rio Grande do Sul there were 1,544,072 milked cows (5th position) 
with production of 4,684,960,000 L (2nd position); in Paraná, 1,723,996 cows (4th position) with production 
of 4,532,614,000 L (3th position). In 1974, Santa Catarina produced 337,413,000 L of milk (6th position), and 
in 2014, 2,983,250,000 L (5th position). The lactation and daily production were, in 1974, at Rio Grande do 
Sul, 938.8 L lactation-1 and 3.08 L dia-1 (3rd position); in Santa Catarina, 898.7 L lactation-1 and 2.95 L day-1 
(5th position); and in Paraná, 777.0 L lactation-1 and 2.55 L dia-1 (3rd position). In 2014, assumed the 1st (Rio 
Grande do Sul, 3,034.2 L lactation-1 and 9.95 L day-1), the 2nd (Santa Catarina, 2,694.3 L lactation-1 and 8.83 L 
dia-1) and third position (Paraná, 2,629.1 L lactation-1 and 8.62 L day-1) in lactation and milk daily production. 
The southern region of Brazil was highlighted in dairy cattle due to the genetic improvement of the herds, 
the greater population concentration, the immigration with the family farming, the edaphoclimatic conditions 
appropriate to the dairy cattle breeding and the use of the reproductive biotechniques.
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The differences between the political and administrative regions in relation to growth and income distribution 
have proved to be characteristic of Brazil's economy since colonial times. The objective was to verify the 
evolution and production of the dairy herd in the Northeast region of Brazil. The research was developed by 
analysis of data obtained from 1974 to 2014 by exploratory research in a bibliographical and documentary 
study, based on information made available in stock, statistical database, books, books and publications of 
indexes of studies extracted from official agencies, as the data of the Municipal Livestock Research of the 
Brazilian Institute of Geography and Statistics (2014). In 1974, 2,099,998 cows were milked; In 1981, reached 
3,206,090 cows (+ 52.8%); in 1983, stood at 2,822,497 cows; in 1992, reached 4,000,612 milked cows (+ 
41.7%); in 1993, records of 3,236,266 cows (-19.1%); between 1993 and 1997, reached 3,592,362 cows; in 
1999, there were 3,288,707 cows; and by 2011, the herd reached 4,927,425 cows (+ 49.8%), a period in which 
milk production began to increase, highlighting the evolution of Pernambuco, Sergipe, Maranhão and Paraíba; 
in 2011 and 2012, decreased to 4,493,504 milked cows (-8.8%); from 2012 to 2014, the dairy herd increased, 
reaching 4,750,730 cows (+ 5.7%). From 1974 to 2014, it remained with the second largest herd of cows 
milked in Brazil, except for the reduction of the herd in the early eighties and between 1993 and 1996, due 
to the dry period, surpassed by the Center West. Desirably for the milk activity is the soils poor in nutrients, 
unviable to the cultures by the high cost, consequently, cows without the adequate supplementation; and the 
weather, unsuitable for the high performance breeds, Dutch, Jersey and Swiss Brown. In 1974 and 2014, 
lactation-1 milk production and daily milk production were 447.62 L lactation-1 and 1.47 L day-1 (3rd position) 
and 818.46 L lactation-1 and 2.68 L day-1 (5th position), respectively. In the Northeast, there was growth 
limited by climatic conditions, following the evolution with small advances. In 1974, there were 816,924 cows 
(5th position) among the six main states of the country with the highest number of milked cows, reaching 
2,068,800 cows (3rd position, +153.3%) in 2014. In milk production, Bahia stood out in 1974, 323,956,000 
L, and in 2014, 1,212,091,000, in both 7th. In 1974, Pernambuco stood out for lactation and daily production, 
625.6 L lactation-1 and 2.05 L dia-1 (9th position). In 2014, the states of Alagoas (1,887.0 L lactation-1 and 6,19 
L dia-1¸ 4th position), Sergipe (1,466.3 L lactation-1 and 4,81 L dia-1,7th Position) and Pernambuco (1,395.8 L 
of lactation-1 milk and 4.58 L of milk day-1, 8th position). The Northeast has not demonstrated its true potential 
for the resources available in the vast area, which is due to the lack of investments in technologies ideal for the 
producers to connect to the market tendencies and to improve the productivity.

Keywords: agribusiness, political-administrative division, production

Dairy Cattle from Northeast Brazil

Nayara B. Costa1, Vinicio A. Nascimento*1,2, Marcia Dias2, Flávia C. Garcia1, Emília C. 
Garcia1, Deyse S.C. Lima2

1Centro Universitário de Mineiros, Mineiros/GO;
2Universidade Federal de Goiás/Regional Jataí, Jataí/GO.

*Professor – vinicioaraujon@yahoo.com.br

Theme 1  |  Animal production systems



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 294

In tropical regions and extensive production systems, it is sought for animals that are adapted and that present 
good maternal ability for the production of lambs, the study and characterization of breeds that present these 
characteristics aims at the contribution to greater production and conservation of these resources Genetics. 
Thus the objective of this study was the exploratory study of the lactation curve, weight gain of lambs and 
subsidize the productive potential of the Pantaneiras sheep. Locally adapted animals originate from the 
Pantanal, which is characterized as the largest floodplain in the world. Fifty sheep were fertilized by four 
males in two different breeding seasons, lambs and sheep were kept in Brachiaria brizantha cv. Piatã. Body 
condition and sheep weight, lamb weight and milk collection were performed weekly. On the morning of 
the milk collection the females were depleted receiving an intramuscular Oxytocin IU and the lambs were 
separated from their mothers for four hours, the total production of 24 hours was estimated by multiplying 
the production of the period of four hours by six. The related data were studied by the MIXED procedure, 
the milk production data were adjusted by Wood's incomplete gamma function and for the lamb growth data 
adjustment the Gompertiz equation was used. The average  yield of sheep's milk was 1.03kg day. Younger 
ewes had the lowest milk yield when compared to the other ages (18=0.798±0.33g day, 24=1,001±0,44g 
day, 36=1,100±0,49g day, 48=1.106±0.49g day). Body condition directly influenced initial milk production 
(1.0=0.816±0.660g day, 1.5=1.089±1.05g day, 2.0=1.424±1.600g day). The lambs were weaned with average 
weight ideal for confinement (20.3kg) and good average daily gain (181 g). It is concluded that locally adapted 
sheep present a linearly decreasing lactation curve with a reduction in production from the second week of 
lactation, lambs show uniform development and good weight gain from birth to weaning, milk production 
and performance of the lambs presented a great variation among the individuals studied, indicating a great 
potential for selection of these characteristics.

Keywords: locally adapted, milk production, Pantanal  

Dairy potential of sheep and performance of Pantaneiro lambs

Maíza L. Longo*1, Karine Cansian2, Adrielly L.A. Silva2,Carolina C. Marques2, Marcio R. 
Souza2, Fernando M. Vargas Junior2

1Universidade Estadual do Oeste do Paraná; 2Universidade Federal da Grande Dourados
*Doctoral student – maiza_longo@hotmail.com

Theme 1  |  Animal production systems



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 295

Apiculture is a great production system in Brazil. Bahia state is currently Brazil’s fifth largest producer of 
honey and the production is improving year on year. Beekeepers across the country use Apis mellifera L. to 
produce honey, pollen, wax, and other products. However, the honeybees, like other living things, are under 
threat by viruses and the deformed wing virus (DWV) is one of the 18 viruses that can cause disease in A. 
mellifera. This virus can be transmitted by the ectoparasite Varroa destructor (Anderson & Trueman, 2000) 
mite which together are the cause of colony loss happening around the world. This virus has been detected 
in São Paulo state, Brazil, and due to the honeybee colony losses in Bahia we decided to investigate if the 
DWV is present in honeybee colonies in a Bahian apiary. The study was carried out on the apiary of the 
Federal University of Recôncavo da Bahia (UFRB), where honeybees from three asymptomatic colonies 
(colonies where bees with deformed wings have not been identified) were collected (30 bees per colony). The 
pool of bees was placed in liquid nitrogen then crushed. The RNA extraction was carried out using the mini 
kit RNeasy (QIAGEN) in accordance to the manufacturer’s protocol and quantified in a spectrophotometer 
Nanodrop 8000 (Thermo Scientific). The PCR was performed using the One-step RT-PCR kit (QIAGEN) 
according with manufacturer’s protocol, adding positive (RNA extracted from symptomatic bees) and negative 
(RNase-free water) controls. The primers used were: DWV-F1-TAGTGCTGGTTTTCCTTTGTC and DWV-
R1-CTGTGTCGTTGATAATTGAATCTC. The synthesis of cDNA was performed by reverse transcription in 
termociclador Veriti (Applied Biosystems) and the electrophoresis in 2% agarose gel. The presence of DWV 
was detected in all samples analyzed which means the virus is already spreading in the Africanized honeybees. 
V. destructor is currently present in all states of Brazil so the chance of the presence of the DWV in colonies 
around Bahian apiaries is a reality. The presence of this virus can have a worrying impact on the apiculture 
since the death of young bees by the infection from DWV can threaten honey production. Good beekeeping 
practices can help control colony losses while there is still no treatment against the viruses in honeybees. 
Monitoring of colonies for the presence of V. destructor mite, deformed honeybee wings, and other associated 
symptoms is necessary so when a colony is lost we avoid the spread of this pathogen and consequently the 
damage that it can cause.

Keywords: DWV, Apis mellifera, bee’s health, bee’s disease, apiculture, honeybee’s production
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Fe supplementation is indispensable for piglets in confined systems to prevent death due to acute anemia. 
The most commonly used method of supplementation is the application of dextran Fe in the first days of life. 
Otherwise, some studies showed it is not necessary for piglets reared in a free range systems, due to the auto 
supply from the soil. However, the level, availability and intake ratio of the soil Fe is not knew, and could 
vary among different piglets in different soil types and rearing systems, as well as the Fe needs could vary 
according to the growing ratio and other individual characteristics of the piglets. A marginal deficiency of 
Fe, while not always causing death, could impair the maximum growth rate. Present work evaluate the effect 
of injectable dextran Fe on the performance and mortality of Moura breed suckling piglets reared in a free 
range system. Study was conduced in the Fazenda Experimental do Canguirí, of the Universidade Federal 
do Paraná, in Pinhais, Paraná State, Brazil. Nine litters, from the mates between seven sows and four males, 
were used, totalizing 122 piglets of both sexes. Just to the third day age, a half of piglets of each sex of each 
litter received the Fe supplementation, alternately after ordered by the initial weight (1,46 kg ± 0,40 for both 
groups). The sows had free access to water and pasture, and were feed average 4,5 kg concentrate more a daily 
variable quantity of vegetables, starchy roots and fruits. The piglets were weighted again at 20 to 35 days of 
age (average 27 ±10,6 days age), and the mean daily gain ratio was calculated. The results were submitted to 
variance analysis, taken in account the category effects of Sow, Sex, Fe and the covariates initial weight and 
the days age in the second weighting, as well as the interaction effect of Fe and the other factors. There was 
no significant mainly effect of Fe supplementation (p>0,30) and no significant interaction with Sow (p>0,77), 
Sex (p>0,64) or Initial Weight (p>0,11) for both adjusted final weight and adjusted average daily gain ratio, 
that were 7,0 ± 0,2 vs 6,8 ± 0,2 kg and 0,202 ± 0,001 vs. 0,195 ± 0,001 kg, respectively for supplemented and 
not supplemented groups. The Fe supplementation its not necessary for pure Moura piglets in a free range 
system with high feed variety.
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In order to elaborate development proposals appropriate to the local reality, it is essential to know the 
production systems developed, identifying their potentialities and their constraints. The objective of this 
study was to identify the functions of poultry rearing in the agroextractivist production system of families 
from the Chapada Limpa Extractive Reserve. The reserve is located in the city of Chapadinha-MA where 
135 families of extractivists live. The methodology called Diagnostic Analysis of Agrarian Systems (ADSA) 
was used in this study. Interviews were conducted with 36 families, equivalent to 27% of the total families, 
using a semistructured questionnaire. The families interviewed were selected by the presidents of the local 
associations. The results show that the production system is composed of the subsystems of crops (cassava, 
rice, maize and etc., grown in a consortium in the cutting and burning system), rearing (poultry, pigs, cattle 
and goats), extractive (babassu, bacuri, juçara and etc.) and adjoining activities (flour making). The poultry 
(chicken) subsystem was present in all families interviewed, averaging 18 beaks for family. The birds are 
raised in an extensive system, loose in the backyards, which are open. The animals feed mainly on maize 
produced in the agroextractivist establishment, in addition to insects, leaves of spontaneous plants that grow in 
the backyards and in the surroundings of the residences and of the people and leftover’s food. This subsystem 
is designed to mainly for consumption, only a small part is marketed or donated. Their consumption takes 
place to meet the needs of the families' meat, when a visit comes from people considered important or when a 
family member goes to the city and takes them as a donation to the person who hosts it. The commercialization 
of birds occurs when people go to the city and need money. The birds are rustic, but the time for slaughter is 
about six months. They are competing for the cultivation of vegetables, so the vegetable beds are suspended 
to prevent the birds from consuming the plants. The main problem of this subsystem is the low supply of 
food, since maize, the main energy source, has low productivity due to being cultivated without fertilizers 
and with low density of plants per area (one plant per square meter). Other problems reported by informants 
is the attack of diseases mainly the bouba of the birds. The main potential of this subsystem is the low cost 
of production and its contribution to food security. Development proposals that favor a higher production of 
maize and foods rich in protein can contribute to the creation of hens from the locality under study.

Keywords: breeding system, birds, extractive reserve 
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The presence of the tree component changes the dynamics and phenomena within the production system. The 
behavior of the animals is one of the variables that can be affected. This study aimed to compare the diurnal 
behavior in two arrangements of integrated crop-livestock systems (ICLS). The experiment was carried 
out at Canguiri Farm, at the Federal University of Paraná, located in Pinhais – PR, (25°23’30”S 49°07’30” 
W), as part of the Technological Center of Innovation in Agriculture protocol. The protocol is located in an 
Environmental Protection Area. The region climate is Cfb, according Köppen climate classification, with 
1400 mm average of total annual rainfall, 12.5°C and 22.5°C of mean minimum and maximum temperature, 
respectively. The design was a randomized block with three repetitions and two treatments, livestock system 
(LS) and silvopastoral system (SS). Plot size was about 1.5 hectares for each experimental unit. The tree 
species in the silvopastoral system was Eucalyptus benthamii spacing 14.0 m between tree rows and 2.0 m 
within the tree row. The average tree height was 13.65 m. The grazing method was continuous stocking with 
variable stocking rate, to the "put and take" technique and the pasture was Aries (Panicum maximum). Three 
testers was taken for each treatment (two Charolais and one Angus breed), with initial live weight of 156.7 kg 
(± 67.3 kg). The experiment was conducted from December/2016 to March/2017. Data from 18 bulls were 
collected every 5 minutes (“scan-sampling”), 12 hours a day (from 6 a.m. to 6 p.m.). The time of grazing, 
idle, rumination and number of meals were evaluated. Significant differences between the collected variables 
occurred for rumination time (p=0.002) and idle time (p=0.05). There were no significant differences in 
number of meals and grazing time. The longer rumination time in SS treatment may be associated with shade 
utilization where the animal is more thermally comfortable and spends more time in the rumination activity. 
Although, the animals in the LS treatment spend less time in rumination and more in idle time which can be 
associated with the absence of trees and the decrease of thermal comfort during the hottest hours of the day.

Keywords: livestock, silvopastoral, grazing, idle, rumination, meals
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The integrated crop-livestock (ICL) system has the advantage of optimizing the use of soil and increase 
the economic gains both in meat production, and in grains. Studies have shown that the soil under ICL has 
improved physical and chemical quality, but there is hardly any information in soil biological properties. 
In this context, the objective is to evaluate changes in the diversity and activity of earthworm promoted 
by ICL use under different grazing intensities and determine whether the biological parameters are of soil 
quality indicators. The treatments are based on four grazing intensities: 10, 20, 30 and 40 cm of black oat 
(Avena strigosa Schreb), distributed in an experimental design of randomized blocks, with three replicates and 
reference areas without grazing. It will evaluate the diversity and activity of earthworm, on a ICL experiment 
lasting 12 years, installed on an Oxisol. To evaluate the earthworm will be carried out the survey of the density 
and diversity, as well as the evaluation of their activity. The same points the chemical and physical parameters 
will be analyzed, with correlation purposes. As results we can note that although the height of 40 cm of grazing 
that indicates a greater amount of organic matter would be the height that more would present abundance of 
earthworm species, however the height of grazing that more represented was of 20cm independent to time of 
the year.

Keywords Edaphic macrofauna, biodiversity, soil biology, soil quality
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The castration in the beef cattle is a technical used as a management strategy, beyond the expected benefits in 
the carcass of the animals, it is also expected a temperament improvement making the animals more docile 
and with less adverse behaviors. The objective was evaluate if the aggressive and sexual behavior of confined 
cattle is affected by the castration method and the non-castration. Taurine young bulls were reared in feedlot 
from weaning (± 7 months) to slaughter (± 15 months) divided into three experimental lots: surgically castrated 
(SC) with nine animals, immunocastrated (IC) and non-castrated (NC) animals, both with 10 animals. It was 
realized counts of behavioral events with nine repetitions of three hours for each group at 11 months of age and 
± 370 kg, total evaluation period of 27 hours. The events analyzed were: sexual behavior (act of sexual mount), 
head-head (interaction that the author push the receiver, head with head, and results in the change position of 
one of the animals), head-body (interaction that the author push with a head some part of the recipient's body, 
resulting in change of receiver position), and simple recoil with approximation (interaction without physical 
contact of the author, with the result of change position of the receiver in the pen). The data collected were 
submitted to analysis of variance with a completely randomized design and the means compared by Tukey test 
with 5% significance. Statistical difference was observed for sexual behavior (P = 0,04). Surgically castrated 
animals showed lower frequency of this behavior (1,55a) in comparison to the non-castrated (18,66b), the 
lot immunocastrated had similar behavior to others two groups (6,11ab). About the event head-head, we also 
observed a relevant difference (P = 0,03), the groups were similar to the sexual behavior event, lot SC (2,00a), 
IC (3,44ab), NC (7,44b). The behaviors head-body (P = 0,301) and simple recoil with approximation (P = 
0,059) not differ statistically. The castration realized in the traditional surgical method decrease sexual and 
aggressive behavior. The immunocastration was not completely efficient to reduce adverse behavior of young 
bulls reared in feedlot.
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Different environments and regions in which the animals are inserted may influence the pig production sector. 
The aim of this study was to spatialize Brazilian pig production and correlate production and productivity 
with physical, socio-economic and environmental variables. Multivariate analysis evaluated indices including 
production indices (pig number, pig production); productivity indices (pig productivity , pig production 
income and pig productivity income); physical (average area of establishments); socio-economic (municipal 
human development index, number of technical guidance received from the cooperative, number of technical 
guidance received by industrial companies, number of family farms and offtake rate) and environmental 
(longitude, latitude, altitude, annual temperature range, index of solar radiation and temperature humidity 
index). Statistical analysis were performed using SAS® 9.3 software. The Southern region has the largest 
herd, number of pigs sold/sow and offtake rate (p < 0.05), followed by the Midwest and Southeast. High 
values for average temperature occured in Midwest, Northeast and North, and even in Southeast and South, 
on excessively hot days of summer, causing poor performance of animals. Canonical correlation analysis 
showed a correlation between the indices for the number and productivity of pigs with technical guidance 
received from industrial companies, technical guidance received from cooperatives, human development 
index, altitude and solar radiation. Despite the long distances between states, the variables were able to group 
them into clusters analysis, and showed that even with large differences in climate and productivity Southeast 
and Midwest regions were very similar. The South region proved to be the most productive, this being the 
region exporting large volumes of pork, ensuring Brazil´s position in global pig production. However, the 
activity can be effective in any region of the country with technology and technical assistance adapted to 
regional characteristics.
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With the objective to quantify the economic losses caused by subclinical mastitis were evaluated 22 Dairy 
Production Systems (DPS), by means of a semi-structured questionnaire to collect information regarding: 
I – Identification and characterization of rural property, II - Characterization of milk production and risk of 
mastitis, III – Food management, IV – Milking management. Was sampled up 10 % of the lactating herd for 
CMT test, in the same way was done the determination of the body condition score of the animal, age, strip 
cup test to verify presence of flakes or clots, that indicates clinical mastitis. The milk from the cooling tank 
was sampled for analysis of composition. Data were compiled and transformed into a single database. A 
Principal Component Analysis (PCA) was performed, accumulating 63.35 % of explained variance in the first 
two components. Component 1 added 32.59 % of the variance and Component 2 added 30.76 %. From the 
PCA was performed an ascending hierarchical classification (AHC) and the properties were grouped in three 
types, according to the most explanatory variables. Taking into account the variation of milk components, 
prevalence of subclinical mastitis; and mastitis score, it was observed that Type 1 SPL had a lower prevalence 
of mastitis (0.17) and mastitis score (0.19). At the physiological level (4.2 g 100 g-1) adopted as Benchmark. 
Type 2 SPL presented animals with lower body score (1.84) and higher mean age (3.57 years) when compared 
to the other types. In addition, the prevalence of mastitis (0.88) and the highest mastitis score (1.82) is probably 
related to the negative variation of lactose (-0.52 g 100 g-1). Although Type 3 SPL presented lower variation 
in lactose than Type 2 (-0.11 g 100 g-1), these SPL had a larger herd (79 animals) and a larger herd of lactating 
(31 goats), and annual production (10,018.08 kg year-1), which suggests that the productive and economic 
risks caused by subclinical mastitis will be higher in comparison to the other Types. The economic loss was 
estimated in R$ 1.45 100 kg-1, for each percentile point of lactose suppression. It was observed that the body 
condition score factors, age of the herd, were related to the incidence of mastitis in the herd and that lactose is 
the main solid influenced by the incidence of subclinical mastitis.

Keywords: caprine, lactose, economic loss
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In order to minimize the health problems and economic losses caused by bovine culture by the ectoparasite 
Rhipicephalus microplus, several drugs have been developed and used over the years. However, many of 
these are not fully metabolized in the animal body, being excreted via urine and feces in the form of the 
original compound or metabolites, which may exert toxicity to soil edaphic organisms. A recent alternative 
to obtain an effect on the bovine tick and to generate less environmental impact is the use of phytotherapics. 
The objective of this study was to evaluate the effect of the direct application in the soil of a conventional and 
a phytotherapic parasiticides on the lethality of enquitreids of the species Enchytraeus crypticus, by means 
of standardized methodologies. The experiment was conducted in a completely randomized design with four 
replicates. The treatments consisted of increasing doses of a conventional parasiticide, whose active principle 
is fipronil (0, 0.4, 1, 5, 10, 15 and 20 mg kg soil-1), and of a phytotherapic parasiticide with derivatives of the 
neem plant (Azadirachta indica) in the purified form of extract (0, 1.5, 3, 7, 10, 15, 35 and 70 mg kg soil-

1) and in the usual form of pie (0, 5, 10, 20, 40, 80, 200, 500 and 1000 mg kg soil-1), determined from the 
recommendations of use of the products in bovine. The doses were applied in a typical Entisol sampled in the 
0-0.20 m layer, with a natural pH of 5.8 and a humidity adjustment to 65% of the maximum water retention 
capacity. The ecotoxicological lethality assay was conducted under controlled conditions. Plastic containers 
(height of 11.5 cm and diameter of 3.5 cm) were used for the assembly, where 30 g of soil contaminated with 
the respective doses of the tested parasiticides were added. Each experimental unit received 10 enquitreids. 
After 14 days the test was finalized with the fixation of the organisms by the use of colored ethyl alcohol 
with rose bengal solution. The number of surviving enquitreids was counted three days after fixation by 
means of wet sieving (103 mm mesh) in order to separate the organisms from the soil particles. Between 
the contaminated soil and the control, differences were evaluated by ANOVA (One-way ANOVA), followed 
by Dunnett's test (p<0.05), using Software Statistica 7.0. All doses tested showed no significant difference 
(p>0.05) on E. crypticus lethality. The use of fipronil and neem derivatives does not interfere with the survival 
of E. crypticus enquitreids in Entisol, but they may have an effect on other soil classes or even on other non-
target organisms, which requires further studies.
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The birth weight (Bw) exerts a great influence on the productive rates (PR) of the pigs. Several studies 
indicate that animals with low Bw have lower productive rates and lower feed intake. However, the pig 
industry uses new technologies such as immunocastration (IC) to boost animal growth. In view of this new 
reality in the field, more studies are needed to evaluate the effects of Bw on PR and on the ingestive behavior 
(IB) of immunocastrated pigs. In this way, the objective of this work was to evaluate the IB and the PR of 
pigs considered light (LP), medium (MP) and heavy (HP) at birth. The experimental period was 28 days, 
with application of the first and second IC (1IC and 2IC) to the seventh and the 14th day of experiment, 
respectively. Sixty entire pigs were divided into three categories (treatments) according to their birth weight: 
24 LP (0.850 to 1.050 kg), 12 MP (1.300 to 1.500 kg) and 24 HP (1.800 a 2.050 kg). The experimental 
design was completely randomized. The experimental diets were isonutritive and formulated according to 
the nutritional requirements of the phase and supplied ad libitum. The IB and PR parameters were collected 
through the FIRE® (Feed Intake Recording Equipament). The data referring to the weight gain (DWG), feed 
conversion rate (FCR), number of meals (NM), feeder occupation time (FOT), feed intake (ADFI) and feed 
intake rate (FIR) in the seven days after 1 and 2IC were submitted to analysis of variance by GLM procedure 
and the means differences were evaluated by the Tukey test at a level of 5% of significance. In 1IC, there was 
no difference (P>0.05) for NM and FOT between weight categories. FIR was higher for HP and MP compared 
to light pigs. LP presented the lowest ADFI and DWG of the three categories, with the highest DWG observed 
in MP and the highest ADFI observed in heavy pigs. The HP presented worse FCR than LP and MP (P<0.05). 
For the 2IC parameters, there was no difference (P>0.05) for ADFI, DWG, FCR and FOT. LP had the highest 
NM, in relation to MP and heavy pigs. SM, however, presented higher (P<0.05) FIR than LP, whereas HP did 
not differ from LP and MP medium pigs. Thus, based on these results we can affirm that light pigs at birth have 
the worst productive rates during the first immunocastration. After the second immunocastration there was 
no difference in productive rates among the three weight categories, but the light weight pigs had to make a 
greater change in their ingestive behavior to reach the same feed intake of the medium and heavy pigs.

Keywords: boar, feed intake, performance, pig, pig production, swine breeding
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Treatments with conventional parasiticides when administered intensively and inadequately to cattle, because 
they contain compounds that can be excreted by the animals, can culminate in the accumulation of pollutant 
residues in the environment and exert toxicity to the non-target organisms of the soil, a fact that justifies 
the search for products alternatives. The present study aimed to evaluate the effect of a conventional cattle 
parasiticide and an alternative on the springtails (Folsomia candida), being applied directly to the soil. The 
experiment was conducted under controlled conditions in a completely randomized design with four replicates. 
The treatments consisted of increasing doses of a conventional parasiticide, whose active principle is fipronil 
(0, 0.1, 0.2, 0.4, 1, 5, 10, 15 mg kg soil-1), and an alternative parasiticide, through the use of derivatives of 
the neem plant (Azadirachta indica) in the purified form of extract (0, 0.25, 0.5, 1.5, 3, 7, 15, 35, 70 mg 
kg soil-1) and in the usual form of pie (0, 5, 10, 20, 40, 80, 200, 500, 1000 mg kg soil-1), determined from 
recommendations for the use of the products in cattle. The doses were applied in an Entisol sampled in the 
0-0.20 m layer, with a natural pH of 5.8 and a humidity adjustment to 65% of the maximum water retention 
capacity. For the assembly of the lethality test, plastic containers were used (height 11.5 cm and diameter 3.5 
cm), where 30 g of soil contaminated with the respective doses of the tested parasiticides were added. Each 
experimental unit received 10 springtails between 10 and 12 days old. After 14 days, the contents of each 
replica were individually transferred to another larger capacity vessel, added with water and black ink. The 
living organisms floated, and so it was possible to count the surviving springtails. Differences were evaluated 
through analysis of variance (ANOVA One-way) followed by Dunnett’s test (p<0.05) using Software Statistica 
7.0. The values for the NOEC (High concentration without apparent effect) and LOEC (Lower concentration 
with apparent effect) parameters were determined through analysis of variance. The LC50 value (Lethal 
concentration for 50% of organisms) was estimated from PriProbit® Software 1.63. Conventional treatment 
with fipronil showed a toxic effect on the survival of springtails with NOEC 0.2 mg kg soil-1, LOEC 0.4 mg 
kg soil-1 and LC50 estimated from 0.319 mg kg soil-1, doses lower than the recommended use in cattle (5 mg 
kg-1). The alternative treatment with neem showed no toxic effect on the survival of non-target organisms in 
both forms tested. The use of alternative treatment with neem derivatives, instead of the conventional fipronil, 
allows to obtain parasiticides effects without affecting the survival of F. candida.
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The Argentinian beef cattle production system includes some animal practices, like male castration. This 
practice causes stress, which affects its immunological level, its productive performance and welfare, due 
to the pain that it involves. The aim of this paper was to evaluate the effect of castration with or without 
local anesthesia over physiological parameters, growth, behavior and welfare in 6 months old calves. These 
practices were carried out with two main justifications: their improvement on the animal welfare, and the 
economic benefits to outweigh the welfare costs. A group of 39 lactating Angus calves, with an average live 
weight of 154.4 kg (±21.4) were assigned, to two different treatments: (T1) - Castration performed with 
infiltrative local anesthesia and using an emasculating clamp and the animal was standing inside the crush. 
(T2)- Castration performed without anesthesia and the animal lying at the chute exit, and without using the 
emasculating clamp. In each case, corporal temperature (Tº), heart rhythm (RC) and breath frequency (FR) 
were registered immediately before and after castration. Animals were weighed twice, before castration and 
35 days after. Their behavior was observed during the first hour when they were reunited with their dam, 
and then, between 8am and 12pm at the following day. This was done by direct observation, with a scanning 
technique and instant sampling every 5 minute frequency. Different kinds of behaviors were measured: eating, 
ruminating, and sucking, with their normal an abnormal variations: standing, lying and walking. Different 
analyses were done to evaluate physiological standards and frequency of different behaviors. No parametrical 
variables were tested by Kruskal-Wallis. FR values (p>0.0022) and RC (p< 0.0022) were higher in (T2), due 
to the cruelty treatment. There were no differences in corporal Tº between the two treatments. Frequency and 
time for eating and ruminating were similar, because the local anesthesia effect occurs up to 2 hours later. This 
could explain the lack of difference in their body weight gain. Sucking was more frequent in (T1), because 
of their ingesting behavior, and also due to the interaction with their mothers, which indicates welfare. (T1) 
had more frequency in normal behavior to be standing or lying (p<0.00001). Walking was more frequent in 
(T2) (p< 0.00001), which may be related to lack of welfare because of pain. The time spend on this procedure 
showed differences between (T1) and (T2) (6.5 and 2.5 minutes respectively), this is a very important aspect 
to get aware specially when a big number of animals have to be castrated in one day work. The use of local 
anesthesia during castration could improve welfare records and normal behavior, but in this work didn’t show 
better body weight gain registers.
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Mud presence is a serious animal welfare issue affecting animal hygiene and causing stress. Thus, muddy 
conditions become a predisposing factor for increased incidence of clinical mastitis and predispose cows to 
foot lesions. So, during periods of rainy weather, optimum conditions for animal comfort, as well as animal 
performance, are often compromised. The aim of this study was to determinate the effects of mud on animal 
hygiene and health parameters on dairy cattle. There were visited 16 grazing dairy farms, in province of 
Salta, of the north of the Argentina two times in a year: in the rainy season (summer, 850 mm) and in the dry 
one (49 mm). During summer visit were observed 931 milking cows while in the other visit 962. Welfare 
Quality protocol for dairy cattle was applied in order to determine welfare status of the farms. Mastitis was 
determinate by the Californian Mastitis Test in 20 cows per visit. Lameness prevalence were organized into 
three categories: whit out lesion, moderate lesion (members were supported on the floor) and severe lesion 
(members were not supported on the floor). The data collected were analyzed by PROC ANOVA of SAS (9.1) 
program. Tukey test was selected to compare means and the level of significance used was α=0.05.Hygiene 
of legs, udder, and upper leg and flank were affected by the mud. Since the rainy season to the dry one, leg 
hygiene ideal score prevalence decreased 34.1% (44.8a vs 29.2b, p=0.0002), udder ideal score decreased 
a 57.2% (68.3a vs 29.2b, p=<0.001) and a 49.4% for upper leg and flank (58.9a vs 29.81b, p=0.003). Foot 
lesions were magnifying with muddy conditions. Prevalence of cows with severe lesion was just 3.3% (a) 
in the dry season and increased to 11.7% (b) with the rain (p=0.0015). While the prevalence of subclinical 
mastitis was high in both seasons, it´s important to highlights that it significantly increase in mud conditions 
(37,1a ±16,0% (a) vs 55,20b ±14,9%, p=0.001).This study suggests the importance for livestock producers to 
enhance animal welfare and minimize impact of mud stress.
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The poultry production generates a strong production of poultry litter, which can be used as organic fertilizer 
in the crops. However, it must firstly pass through the composting process, in which biological conversion 
of the putrefiable organic matter to a more stabilized form, with destruction of the pathogens, reduction 
of humidity and generation of a product apt to be applied in agriculture. But, this method can reduce the 
quality of the waste as fertilizer and increase the environmental contamination, due to the losses by emission 
of gases. Thus, the objective of the study was to evaluate the use of simple superphosphate (SPS) on the 
emission of carbon dioxide during the poultry litter composting process. It was conducted at the Universidade 
Tecnológica Federal do Paraná, campus Dois Vizinhos. The poultry litter was coming from 17 lots of use. 
A completely randomized design with five doses conditioner superphosphate: Zero (control), 2.5, 5, 7.5 and 
10% SPS in relation to mass/mass to treat 100 kg litter, enough water was used to reach 60% moisture, with 
three replicates. Closed PVC chambers were used, with 23 cm in diameter and 30 cm in height, fitted with 
metal bases. To capture the CO2, each chamber received a plastic container, raised to 5 cm of the compound, 
containing 20 mL of NaOH solution 2 mols L-1, remaining for a period of 24 hours on the compound. The 
collections were carried out initially every two days, after every four days and ending with evaluations 
every seven days, totaling 91 days of composting. The data were submitted to analysis of variance with 5% 
probability, in a factorial model. There was no interaction between the factors doses of SPS application and 
Weeks of composting, however differences occurred in the factors analyzed separately.The mean SPS rates 
were adjusted to the linear polynomial regression model for CO2 emission (y = 408.3460 - 2.4636x r2 = 0.84). 
The 10% dose obtained the lowest mean release with 382.2 g m-2 day-1, while the control delivered 412.5 g m-2 
day-1 of CO2, resulting in emissions of 7.7% and 6.1 % higher than the doses 2.5 and 5% of SPS, respectively. 
The highest emissions occurred in the firstly two weeks of composting (552.44 and 483.02 g m-2 day-1 of 
CO2, respectively), probably due to the greater intensity of the activity of microorganisms. Subsequently, the 
emissions were gradually reduced until the thirteenth week (349.01 g m-2 day-1 of CO2). It is concluded that 
the use of SPS in the poultry litter composting process reduces CO2 emissions, contributing to the reduction 
of this greenhouse gas in the atmosphere.
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The application of fertilizers and the patches of urine and feces from grazing animals are important sources of 
greenhouse gases (GHG). Emissions of GHG may increase if fertilizers are used without adequate dosage and 
frequency of application criteria. The objective was to quantify CO2, CH4 and N2O emissions from fertilizers 
and from feces and urine from Holstein animals grazing in Kikuyo grass pastures (Cenchrus clandestinus) in 
specialized milk production systems. Two experiments were carried out in two specialized dairy farms located 
in a bh-MB conditions in Colombia. In the first, GHG emissions were determined from different fertilization 
programs or treatments, T1: Control; T2 and T3: Chemical fertilizer (50 and 100 kg N ha-1, respectively); 
T4 and T5: porquinaza (50 and 100 kg N ha-1, respectively), all with applications occurring every 42 days. 
In the second experiment, the emissions from feces and urine of Holstein animals were evaluated in four 
physiological states: lactating cows (LC), dry cows (DC), 17-mo heifers (RH), and 11.5-mo heifers (GH) 
fed two diets (high and low quality). The static chamber method was used, with gas samples taken between 
10 and 11 am at: 0, 30 and 60 minutes, on days -1, 0, 2, 4, 7, 14, 21, 28, 35 and 42 after the application 
of the treatments. Sampling was carried out for two cycles. The gas concentration was determined by a 
photoacoustic infrared multi-analyzer. A complete random design with measurements repeated over time. 
Average emissions (mg m-2 d-1) from the fertilization treatments were 14,925, 17,214, 16,628, 17,448 and 
18,237 for CO2; 178, 194, 169, 285, 130 for CH4 and 88, 122, 132, 119, 121 for N2O for treatments 1, 2, 3, 4 
and 5, respectively. Fertilization was associated with increments in emission of 10.28, 14.16, 10.63 and 10.15 
ton of CO2-eq ha-1 during the two cycles for T2, T3, T4 and T5, respectively. Emissions of CO2 were higher in 
T5 than in T1 in cycle 2 (P = 0.020). There were differences between days of measurement (P<0.0001), with 
a significant increase in emissions after the application of treatments, and then a decrease. Emissions from 
urine (kg of CO2-eq m-2 day-1) were between 0.015 (in RH with high-quality diet and 0.030 (in LC with low-
quality diets). Emissions from feces (kg of CO2-eq m-2 day-1) were between 0.021 and 0.033, in DC with high 
and low quality diets, respectively. There were no significant differences between treatments, but there were 
differences between days of measurement (P<0.0001). Fertilization, feces, and urine generated significant 
amounts of GHG. These emissions correspond to a period of low precipitation, thus it is important to evaluate 
emission throughout the whole year. Strategies should be evaluated to improve the efficiency of fertilizer use 
and of N in the diets offered to the animals.
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The enteric methane emission from ruminant is directly influenced by dry matter intake (DMI) and diet 
quality. This work aimed to evaluate enteric methane emission from dairy cow’s strip-grazing an annual 
temperate herbage (Avena sativa L. + Lolium multiflorum L.) with or without energetic supplementation. The 
treatments were grazing exclusively, grazing plus 4.2 kg DM corn silage and grazing plus 3.2 kg DM corn 
ground. Cows without supplementation received a daily herbage allowance (HA) of 40 kg DM cow-1. In order 
to provide the same post-grazing sward height, HA to cows supplemented with corn silage and corn ground 
were 29 and 33 kg DM cow-1, respectively. Twelve Holstein × Jersey cows were divided into six homogenous 
groups (experimental unit) according to days in milk (101 ± 58), milk yield (24 ± 7 kg day-1) and body weight 
(491 ± 77 kg). The treatments were compared in a Latin square 3 × 3 replicated twice, with three periods of 
seventeen days (twelve adaptation and five evaluation). Herbage intake was evaluated by difference between 
pre- and post-grazing herbage mass. Individual daily milk production was recorded in morning and afternoon 
milking. Methane emission was measured by sulfur hexafluoride (SF6) tracer technique. The daily enteric 
methane emissions from cows receiving corn ground supplementation (488 g day-1) was greater than ones 
supplemented with corn silage or without supplementation (average = 393 g day-1). The enteric methane 
emission per kilogram of DMI and milk yield were similar between treatments, averaging 31 and 20 g kg-

1, respectively. There is no evidence that corn ground or corn silage supplementation are a tool to mitigate 
enteric methane emissions from dairy cows grazing annual temperate herbage.
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Background: Cystoisospora suis is a protozoan parasite with a cosmopolitan distribution, causing significant 
economic losses associated with yellowish diarrhea and dehydration in suckling piglets. Objectives: to study 
certains epidemiological aspects of Cystoisospora suis in intensive swine herds located at the central region 
of Venezuela. Methods: sixty-seven swine herds were visited with problems of neonatal diarrhea. Four to 
5 piglets with signs of diarrhea were selected from 572 litters for detection of the parasite. A rectal swab 
was used with the purpose of stimulating bowel movement and collect the stool sample. Age litter, sample 
consistency and parity sows were registered. Also 1.712 fecal samples were collected directly from the rectum 
in matures pigs, as well as, samples taken from the floor in weaned pigs. The samples were collected in plastic 
bags and sent to a laboratory where preserved in refrigeration until processing. From each herd a survey was 
applied to collect information about herd type, sow inventory and pen floor. The samples were cultured in 
a 2.5% potassium dichromate solution and later processed by the centrifugation-flotation technique using a 
sugar-salt solution for oocyst determination. Results: C. suis was observed in 55 herds (82.1%) and 210 litters 
(36.7%) with highest prevalence values in the first two weeks of age (P <0.05). Non – sporulate oocysts were 
found in suckling piglets younger than three days of age. These results might indicate the existence of alternate 
routes of infection. In mature pigs, there was a significant correlation (rho = 0.35; P < 0.05) among oocysts 
excretion in piglets and sows, suggesting that sows may act as source of infection. Statistical association 
was determined among parity and prevalence in litters and lactating sows (P<0.05). These findings appear to 
indicate a negative association between parity and prevalence in sows and their piglets, which could be related 
to non-elucidated herd immunity mechanisms. Not statistical differences were observed among the various 
herd sizes under study (P>0.05); however, piglets raised in plastic floored pens had the lowest prevalence. 
Conclusions: it is concluded that C. suis is broadly distributed in Venezuela and it could be controlled by 
improving the sanitary conditions of the herds, however, immunologic mechanisms might be involved in the 
protozoa transmission cycle which remain yet to be determined. 
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The cerrado is a tropical savanna with the highest plant diversity in the world. However, agriculture and 
large-scale livestock production in Brazil has led to rapid deforestation, and rural communities have been 
relocated to cities, resulting in the loss of ethnoveterinary knowledge in younger generations. There have 
been few ethnoveterinary studies in the cerrado, and documentation and analysis of cerrado plant use and 
efficacy are needed. Fieldwork was conducted in Bacuri rural community, located 40 km from the downtown 
of São Raimundo das Mangabeiras county in Maranhão, Brazil. Semi-structured interviews were conducted 
with forty-eight individuals from the local community. A total of 47 ethnoveterinary medicinal plant species, 
belonging to 45 genera and 26 families and reported to have 23 different uses, were recorded. The families 
with large numbers of reported species were Fabaceae (eleven species), Anacardiaceae (four species) and 
Malvaceae (three species). Of the mentioned plants, hears prevalence of the use of the Bowdichia virgilioides 
H. B. & K, Dimorphandra gardneriana Tul. e Terminalia fagifolia Mart. & Zucc. The plant parts that were more 
frequently used to prepare ethnoveterinary medicines were the barks (40%), leaves (31%), fruits (9%), whole 
plants (9%), seeds (6%), and roots (4.5%). Twenty-three ailments were frequently treated by ethnoveterinary 
means. The highest numbers of plant-based remedies by ailments were anthelmintic (17 species), for the 
treatment of infectious coryza in poultry (12 species) and wound healing (10 species), followed by use for 
diarrhoea (8 species) and as a repellent against poultry ectoparasites (5 species). Additionally, interviewees 
reported the use of animal and mineral products to treat animal disease. That rising of the use of medicinal 
plants for producing of Bacuri rural community demonstrated an alternative in the treatment of the diseases 
that attacks the animals of the lacking population of those areas, that has access difficulty to the treatments of 
the Veterinary Medicine, besides perpetuating a last tradition of generation for generation.
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Animal physiology is the result of an adaptive process according to environmental variations, thus, the more 
artificial the environment, the greater the difficulty for animal in adapting. This work aimed to evaluate 
the physiological changes of Jersey cows under grazing in different production systems (Silvopastoral and 
Conventional). The experiment was carried out at UTFPR Campus Dois Vizinhos, Southwest Region of 
Paraná, Brazil. Silvopastoral system consisted of eucalyptus rows (Eucalyptus grandis spp.), cultivated in 2011 
in the north/south orientation, with average of approximately 10 m of height and 20 m of tree row spacing. 
Conventional system did not have rows of eucalyptus, and no other tree species or structure to promote 
shading. Evaluations were made in two periods during summer (December and February) using 12 lactating 
Jersey cows in the rotational grazing of Mombasa grass (Panicum maximum). The physiological parameters 
evaluated were: heart rate, respiratory rate, rectal temperature and body surface temperature. The results did 
not statistically differ for the heart rate, respiration rate, rectal temperature and body surface temperature. 
Animals grazing in the Silvopastoral system presented lower value to respiration rate (43,70 breaths per 
minute) than the animals kept in the Conventional system (48.01 breaths per minute). Major respiration rate 
was observed in the first period (December) due to the higher average temperature recorded. This physiological 
difference indicates that the animals exposed to the sun dissipate heat by means of respiration for their thermal 
homeostasis maintaining. Even those animals maintaining their thermoregulation, these animals managed in 
the Conventional system entered into stress, affecting their animal welfare. Thus justify the importance of 
grazing animals to be managed in shaded environments so that their physiological patterns are not affected.
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The conditions in the Brazilian dairy market are important for improving product quality, improving product 
quality, reducing milk prices, milk prices and milk quality requirements. The objective of this study was to 
study dairy herd evolution and milk production in the Southeast region of Brazil. The research was developed 
by analysis of data obtained from 1974 to 2014 by exploratory research in a bibliographical and documentary 
study, based on information made available in stock, statistical database, books, books and publications of 
indexes of studies extracted from official agencies, as the data of the Municipal Livestock Research of the 
Brazilian Institute of Geography and Statistics (2014). From 1974 to 1995, as milked cows increased from 
4,921,149 to 8,289,971 cows (an increase of 68.5%). In 1995, there was a greater decrease of the herd, -23.3%. 
In 1996, 6,356,414 milked cows were registered, increasing to 7,936,981 in 2014 (an increase of 24.9%). In 
1974 and 2014, milk production and milk production were respectively 779.28 L lactation-1 and 2.56 L 
day-1 (2nd position) and 1,533.30 L lactation-1 and 5, 03 L day-1 (2nd position). Minas Gerais always had 
a hegemony regarding the number of cows milked, in 1974 and 2014, respectively, 2,976,714 cows (27.5% 
from Brazil) and 5,808,524 cows (25.2% from Brazil), and as for milk production, it was 2,076,047,000 and 
9,367,470,000 L. The production per lactation and daily intake in 2014 were 697.4 L lactation-1 and 2.29 
L day-1 (7 th position) in 1974, A 1,614.7 L lactation-1 and 5.29 L dia-1 (5th position). This prominence of 
Minas Gerais developed in the history of colonization by hunting for wood in flags and by consumer market 
of milk became a main economic activity from 1820 to 1930. This evolution was made for local production 
related to rainy and minor seasonality in the dry sector, associated to the advance in agriculture and the 
guarantee of the lowest cost of production, the lower costs of inputs and the flexibility of the production 
systems. São Paulo, in 1974, had 1,360,425 cows with a milk production of 1,241,478,000 L (2nd place in 
the country), and in 1982, it had 2,274,643 cows, reaching a plateau with small variations until 1993, with 
2,302 .270 cows (3rd position). As of 1994, the number of milked cows declined, reaching in 2014 1,287,509 
cows (6th position) with a milk production of 1,776,563,000 L. In 1974, a production per lactation and daily 
were 912.6 L / lactation and 2.99 L / day (4th position), and in 2014 were 1.379.8 L lactation-1 and 4.52 
L dia-1 (10th position). In São Paulo, since 2010, the advances in the production of sugar cane have had 
greater investment. Rio de Janeiro and Espírito Santo are less prominent producers. Dairy cattle ranching was 
characterized by higher production in regions with higher population concentration and intensification results 
from the diffusion of knowledge and conditions for a genotype versus environment interaction.
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Dairy farming in Brazil, an important agribusiness sector, needs to be analyzed on the evolution of the number 
of animals and the production of milk for the establishment of related goals and policies. The objective was 
to verify the evolution of the dairy flock and the milk production in Brazil. The research was developed 
by analyzing data obtained by exploratory research in a bibliographical and documentary study, based on 
information provided in reports, statistical databases, articles, books, internet and publications of indexes 
of studies extracted from official bodies, such as data of the Municipal Livestock Research of the Brazilian 
Institute of Geography and Statistics. In 1974, 10,838,540 cows were milked, increasing 89.9% by the year 
1995, reaching 20,579,211 cows. Between 1995 and 1996, there was a decrease of 20.9%, reaching 16,273,667 
cows. Period marked by the modernization process that directed to the agri-food system of milk in Brazil. From 
1985 to 1995, the producer was slowly withdrawing from milk production due to the opening of the economy 
to the international market and liberalization of milk prices in 1991, highlighting the creation of Mercosul and 
the stabilization of the Brazilian economy. With this, also the increase of the multinational capital in the dairy 
sector and the rigorous sanitary requirements implanted by the National Program of Improvements of the 
Quality of the Brazilian Milk. From 1996 to 2014, it increased 41.7%, reaching 23,064,495 milked cows. Milk 
production was marked by continuous evolution from 1974 to 2014, with growth of 395.3% in 40 years, from 
7,101,261,000 to 35,174,271,000 kg of milk. This increase was due to the greater adhesion of family farming 
establishments, the insertion of milk cows in the international market, the greater number of milked cows and, 
without discussion, adequate pasture management and management. It was observed that milk production 
from lactation of cows increased from 655.2 to 1.525.0 kg of milk per cow between 1974 and 2014. With the 
lactation period of 305 days, there was an evolution of 2.15 To 5.00 kg daily per cow milked. This evolution 
was due to the genetic improvement of the animals, highlighting Zebu milk programs (Gir, Guzerá and Sindi 
Leiteiros) and the use of bulls imported from Canada, the USA, the Netherlands and New Zealand. The 
migration of the genes of animals of high genetic value is associated with the increased implementation of 
reproductive biotechniques, such as Artificial Insemination. The producers' awareness of the environment, 
health and adequate food, and the period of milking interval stiffly obeyed were also decisive for the dairy 
production evolution of the country. The development and diffusion of animal nutrition, genetic improvement 
techniques and management strategies disseminated by the dissemination of knowledge from research centers 
and universities are the contributing factors for the evolution of dairy cow production in Brazil. The dairy cattle 
industry has much to develop, being an activity with consolidated data and perspectives of future expansion.
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In Argentinean Arid Chaco region (annual rainfall = 250 to 500 mm), extensive cattle and goat rearing is the 
main livestock system. Native vegetation is the principal forage source for domestic animals. Vegetation is 
characterized by a continuous shrub-land with isolated trees and patches of grasses, and two well-defined 
seasons (wet season from November to April, and dry season from May to October). Because of vegetation 
characteristics, mixed livestock with different grazing habits, like cattle and goat, seems to be a good approach 
from the points of view of vegetation utilization and economic return. There is a lot of information about 
cattle and goat performances when grazing alone, but there is a lack of information related to co-grazing. The 
objective of this study was to evaluate the effects of goat inclusion on heifer live weight gain (LWG) when 
co-grazing a native shrub-land during the dry season and a low stocking rate. The study was conducted at 
the Range Experimental Unit of INTA-La Rioja (30º30’27.39 S - 66º07’14.70 W) during 2015 (154 days) 
and 2016 (147 days) dry seasons (from May to November). Two treatments were applied: T0=cattle alone 
and T1= cattle and goat co-grazing. In each year, six paddocks (three per treatment, 14 hectares each one) 
were utilized. Principal species cover in the study rangeland, considering plant life forms, were: Tree-Shrub 
= Larrea divaricata, Prosopis flexuosa; Subshrub = Cordobia argentea, Aloysia ovatifolia; Perennial Grass = 
Trichloris pluriflora, Setaria lachnea). In both years and treatments, four fixed heifers (six month of age and 
160 ± 5.09 kg) were used for LWG measurements. Total forage availability, at the beginning of the each study 
year, was: 1044 ± 101 kg ha-1 in 2015 and 1725 ± 311 kg ha-1 in 2016 (subshrub + perennial grasses = 90% 
of the total forage availability in both years). In each year, heifer-grazing pressure was calculated for 30% of 
total forage availability utilization considering total grazing days for each year. In T1, 5 goats (29.7 ± 2.3 kg) 
representing 2.8 ha goat-1 in 2015 and 6 goats (31.2 ± 1.2kg) representing 2.3 ha goat-1 in 2016 were used in 
each paddock. Heifers were weighed at the beginning and every 30 days and daily LWG were calculated by 
regressing weight (kg) in function of time (day). Variance analysis considering a complete randomized design 
(treatment, year and treatment x year interaction) was used for statistical analysis. Tuckey test (p<0.05) was 
applied for mean separation. There were no treatment and treatment x year effects (p>0.05) but it was detected 
(p<0.05) year effect. Heifer daily LWG were higher in 2016 (0.213 ± 0.022 kg day-1) than in 2015 (0.175 ± 
0.034 kg day-1) and in total period LWG (2016: 31 ± 3 kg > 2015: 26 ± 5 kg). Results suggest that, in the type 
of shrub-land and at the level of applied grazing pressure, the inclusion of goat would not affect cattle LWG, 
so that, co-grazing with cattle and goat could be a possible strategy for improving vegetation utilization and 
economic return; and that year would be an important factor to consider when utilizing this kind of grazing 
strategy.
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In milk cattle, the management carried out correctly is one of the premises for the creation of efficient calves, 
which requires good practice and attention to small details that can represent the success of the creation. The 
management of neonates is one of the most complex activities, demanding effort and attention, because any 
mistake can lead to death, and consequent losses to the producer. The objective of this study was to make a 
survey about the management, importance of care with dairy calves until weaning, and present actions aimed 
at reducing mortality with the objective of increasing the number of healthy and weaned calves, continuing 
the next stages of production. A data collection was made analyzing the farmers' management, diagnosing 
their failures, the main diseases affected, aiming to improve the quality of life of the calves. Data from AGED 
(State Agency of Agricultural Protection of Maranhão) from 2015 to 2016 used totaled 4,250 calves up to 12 
months of age for farms in the Tocantina region. Among the major diseases affecting newborns, there was 
a greater emphasis on diarrhea and pneumonia, diseases that require high production costs, as well as high 
mortality in the herd, often related to poor hygiene, inadequate nutritional provision and poor management. It 
was found that there is a great need to improve the techniques used to make a diagnosis about the implanted 
procedures. Good management practices, initiated before birth, coupled with a balanced diet, besides the 
immediate supply of colostrum, correct navel healing, and, special attention to the place of calf rearing are 
directly linked to Decreasing mortality, increasing the number of calves weaned and promoting efficiency in 
milk production.
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The good practices applied to dairy farming deal with the implementation of adequate procedures in all stages 
of dairy production in rural properties, with the purpose of obtain quality and safe milk to the consumer, 
respecting the environment. As the central activity of dairy farming, milking management involves all aspects 
of the process of obtaining milk quickly and efficiently, while ensuring the health of the animals and the 
quality of the product. Therefore, ensuring consistency in the daily application of milking procedures becomes 
essential. The objective of this study was to evaluate the influence of the adoption of good practices of milking 
management on milk production and quality. The study was developed in the southern region of Rio Grande 
do Sul, using 16 milk producing units (MPU), from July to October 2016. The data were obtained through two 
visits to each MPU, with the application of questionnaires, visual observations and recording milk production 
(MP), somatic cell counts (SCC) and total bacterial counts (TBC). After the sampling, the properties were 
classified, considering the scores for mug test, California Mastitis Test (CMT), pre-dipping, drying of the 
ceilings and post-dipping, in satisfactory (S), reasonable (R) or unsatisfactory (I). After the classification of 
the properties, the data of MP, SCC and TBC were submitted to analysis of variance (ANOVA) and test of 
comparison of means, using the statistical program BioEstat 5.0. Due to the insufficient number of repetitions in 
the satisfactory group it was not possible to perform the ANOVA for this classification. There was a significant 
difference (p = 0.0338) between the MP of the properties with milking management classified as reasonable 
(245.83 l/day) and unsatisfactory (104.78 l/day). Regarding SCC (p = 0.6947) and TBC (p = 0.2628), there 
was no difference between the classified properties. It is concluded that the quality of good practices adopted 
in milking affects the profitability of milk production, and should receive special attention from producers.
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Pigs are susceptible to high temperatures, which may have repercussions on the productivity of a farm. The 
objective was to evaluate the effect of the breeding season on some productive and reproductive indicators 
of the sow. The study was conducted on the commercial farm, “El Escondido” located in the municipality of 
Tlacolula de Matamoros, Oaxaca, Mexico. The farm has a reproduction, gestation and weaning area, which is 
a semi-intensive farm with 120 Genetic lines with different number of parities. The galleys have a tin roof, the 
curtains have little control on temperature changes. The weaning area has elevated cages. 780 records were 
evaluated of the years 2014, 2015 y 2016. According to the maximum and minimum temperatures recorded 
in a local meteorological station, the year was divided into three periods with 4 months each. Cold season 
(maximum 29.1, minimum 8.38 ° C), transition (maximum 30.5 and minimum 12.5 ° C) and heat (maximum 
32.6 ° C, minimum 14.3). The cold season cover the months of January, February, November and December; 
the transition period the months of March, April, September and October and the heat season May, June, July 
and August. An analysis of variance was performed where the time of birth was considered a fixed effect, 
using the SAS prog glm procedure. It was found that the breeding season affected reproductive and productive 
parameters. The sows that were mated in cold season had a greater (P <0.05) total pigs born (TPB, 11.28), pigs 
born alive (PBA; 10.68), and weaned piglets (WP, 9.52), compared to those who mated at the time of transition 
(TPB; 10.45, PBA; 10.17, y WP; 8.89) and heat (TPB; 9.97, PBA; 9.66, y WP; 8.82), there was no difference 
between the heat and transition period for this variables. With respect to litter weight at birth (LWB), the 
paired sows in the cold and transition period had a greater weight (16.31 and 15.58 kg, respectively) compared 
to heat season (14.59 kg). It is concluded that the high temperatures at the moment of the breeding affect the 
productive and reproductive parameters in the sow, so that measures must be considered to regulate the heat 
at the moment of the packing. 
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The basis to keep on the competitive development of a rural company in the milk market is find out in 
external and internal resources represented by many different knowledges. Knowledge Management 
Maturity Models (KMMM) aid an organization to evaluate the critic process to its stage in KMMM. This 
study aims to evaluate the level of maturity in KMMM on Milk Production Units (MPU), the critics process 
mapping and recommend KMMM methods and tools. Five MPU located in the Extremo Oeste Catarinense 
microregion, in july 2016, responded an Asian Productive Organization (APO, 2009) questionnaire adapted 
for those MPU. To the diagnosis of maturity in KMMM, the producers chose answers in a Likert scale of 1 
to 5, corresponding to inexistent (1), insufficient (2), adjusted (3), good (4), and excellent (5). The APO’s 
KMMM presents seven dimensions to evaluate the KMMM of an organization, distributed in three groups 
of analysis: 1. Four accelerator dimensions – Leadership, People, Process, and Technology. 2. Dimension of 
Knowledge Process, of identification, creation, application, storage and knowledge sharing. 3 Two dimensions 
of results – of learning and innovation, performance in KMMM. The average results of the individualized 
dimensions, in decreasing order, were: Technology (3,5), Leadership (3,0), Learning and Innovation (2,9), 
Result in Knowledge Management (2,9), Process (2,5), People (2,4) and Knowledge Process (2,1). The 
MPUs were classified as “Initiation”. The results allowed recommend some KMMM methods and tools, 
which has as objective and function to improve the processes between “People” and “Knowledge Process”, 
as a player to increasing the quality of the products and services. To “People” and “Technology” the intention 
is going to increase the productivity. “Leadership” and “Technology” will aim for growing, and “Process” 
and “Leadership” will be focus on profitability. Among the KMMM methods and tools suggested, there are: 
Strategic Planning, Balanced Scorecard, Competence Matrix, Critic Knowledge Mapping, Benchmarking, 
Technical Visits, Process Mapping, Trainings, Post Action Reviews and Community of Practice. It expects 
that the recommendations will influence the learning, the innovations and the MPU profits, and that could 
allow its evolution to “Introduction” level.
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Water intake defines animal productivity and is associated with quality, availability, water temperature, and 
other factors. The animal production system can also have an effect on water intake, especially when there are 
differences in thermal welfare. In this sense, this work aimed to evaluate water intake by lactating Jersey cows 
under grazing in the Silvopastoral and Conventional production systems. The experiment was carried out at 
Universidade Tecnologica Federal do Paraná Campus Dois Vizinhos, Southwest Region of Paraná, Brazil. The 
Silvopastoral system was composed by eucalyptus (Eucalyptus grandis spp.), cultivated in 2011 with north/
south orientation, with average of approximately 10 m of height and 20 m of distance between rows. In the 
Conventional system did not have rows of eucalyptus, and no other tree species or structure to promote shading. 
The evaluations were made in two periods during the summer (December and February) using 12 lactating 
Jersey cows on rotational grazing of Mombasa grass (Panicum maximum). Water intake was measured during 
three consecutive days within each period, directly in the troughs with 100 liters capacity, using a graduated 
bucket. The animals grazing in the Silvopastoral system presented less water intake per day (52.83 liters) than 
the cows in Conventional system (68.69 liters). Body weight (BW) water intake was also lower for grazing 
cows in Silvopastoral system (14.83 liters 100 kg BW-1) when compared to cows in the Conventional system 
(18.56 liters 100 kg BW-1). The higher water intake of animals in the Conventional system was necessary for 
maintenance of homeostasis. This hypothesis is justified by higher respiratory frequency observed in animals 
grazing in Conventional system. In this way, the concern with the availability of water becomes evident, 
especially for thermal stress animals. Water intake was affected by periods evaluated. Major water intake was 
observed in the first period (December) due to the higher average temperature recorded. It is concluded that 
animals grazing in the Silvopastoral system during the summer need to ingest less water to maintain body 
homeostasis.
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The Faxinal is a traditional silvopastoral system present in the Center-South of the state of Paraná, Brazil, 
characterized by an external area, where crops for selling and self consumption are grown, and an inner area 
where the farmers' houses are located. The inner area is also a “common land” of semi-preserved forest, 
without frontiers between the farmers, were the extractivism of mate herb, wood, fruits and medicinal plants 
is made, and the animals, mainly pigs, are extensively raised. In addition to the food obtained in the forest, the 
pigs of each owner are supplemented with a seasonal diversity of grains, grain wastes, roots and vegetables 
in the late afternoon, when they voluntarily return to their farm to spend the night. The Faxinais are known 
to preserve swine of locally adapted breeds, such as the Moura breed, typical of southern Brazil, but the lack 
of pure breeders for reposition, and the poor genealogic control, causes inbreeding and genetic erosion. In 
the Faxinal Emboque, São Mateus do Sul, Paraná, there was originally a locally adapted swine herd with no 
controled croosbreeding among many Brazilian breeds, in wich pure Moura pigs from herds with genealogic 
control were introduced. From that herd, 10 litters from five mates within (Moura) and five mates without 
Moura pigs inclusion (NoMoura), from pigs of seven farmers, were evaluated. The number of piglets alive at 
birth (LB) and at weaning (L42), the mean weight (kg) at birth (BW), at 21 (W21) and 42 days age (W42), 
and the total litter weight at 21 (TW21) and 42 days (TW42) were registered. The data were submitted to 
ANOVA (α = 0.05) to compare the two groups. The means + standard deviation of LB, L42, BW, W21, W42, 
TW21 and TW42, for Moura and NoMoura litters, were respectively 10.8 ± 1.64, 8.80 ± 0.84, 1.30 ± 0.38, 
3.72 ± 0.19, 5.95 ± 0.70, 33.40 ± 5.95, 52.74 ± 10.64 and 7.80 ± 1.30, 7.00 ± 1.22, 1.31 ± 0.19, 3.66 ± 0.67, 
6.74 ± 0.44, 25.10 ± 6.74, 46.88 ± 6.10 with significant higher LB (p ≤ 0.013), L42 (p ≤ 0.026) and TW21 (p 
≤ 0.004) for the Moura group, demonstrating that the pure Moura pigs have adapted well and could increase 
the productivity of the Faxinal extensive system. The planed insertion of pure breed pigs from local breeds 
conservation herds with genealogic and sanitary control, could contribute to decrease the genetic erosion and 
to increase the productivity of traditional subsistence systems, without distorting its originality.

Keywords: agroecological production, breeds conservation, subsistence, swine
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The processes of milk production in large rural properties are constantly changing and adapting according to 
the needs of technology and information obtained. In Europe and the United States numerous properties are 
already adopting the robotic milking system, focusing on reducing labor (recurring problem), family units and 
production intensification. In Brazil this process is in its initial phase. Although it is known that such processes 
seek to optimize production, with costs reduction over the years, it is necessary to raise some questions. Does 
the intensification of the processes not lead to a reduction in the long-term use of animals? Does this increase 
in information actually provide for improved process management? Is it possible to create autonomous milk 
production systems? Based on these inquiries the study was developed in partnership with GEA One World 
at the Bone unit in Germany from October 2015 to June 2016. Stella software was used to develop internal 
processes through Systems Based Modeling Dynamics of three farms in the region of Castro-PR. The three 
systems initially defined were: S1 - Pasture production system, with 120 cows and 2 robot; S2 - Production 
system in Free-Stal Compost Barh with 280 cows and 5 robots; S3 - 100% automated system with 200 dairy 
cows with automated feeding, milking and separation in conventional Free-Stall. We established 1 theft for 
60 cows, as found in European properties and recommended by the manufacturers of equipment. The internal 
processes of the three properties were monitored for three months. The measurements of the internal processes 
were done in worksheets to control the time of the daily activities of the farms. The investment for each 
system was estimated at S1: 640 thousand reais; S2: 1.5 million reais; S3: 4.2 million reais. The production 
was stabilized in 31 liters of milk / animal / day; Stabilized price of the liter of milk at R $ 1.30. Daily milk 
production, S1: 3720 L / day; S2: 8680 L / day; S3: 6200 L / day. We find the total cost ratio modeled for S1 
processes: R $ 0.45 / liter; S2: R $ 0.98 / liter; S3: R $ 0.78 / liter; As for the internal rate of return (IRR) we 
find S1: 13%; S2: 8%; S3: 11.5%. Regarding the need for time, we found a greater need in S2 in relation to 
the others, due to the amount of hours allocated to the feeding process, since it is necessary to use a forage 
wagon, the S3 being of lesser dedication. For Food we have: S1: 2.35h / day; S2: 6.42 h / day; S3: 1.35 h 
/ day. For sanity dedicated hours, S1: 1.22 h / day; S2: 2.18 h / day; S3: 2.32 h / day. In terms of animal 
information, we found similar in all systems, but better general sanity in the S1 and S2 systems. In the average 
number of milking / animal / day, we find: S1: 2,18; S2: 2.78; S3: 2.85. We conclude that despite the high 
initial investment, there is a return compatible with the market and that it is possible to invest with a focus on 
optimizing the processes, reducing the workforce and increasing internal controls, having a viable possibility 
for each Production System. The modeling processes demonstrated the remarkable reduction of costs and time 
devoted to animal production.
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The majority of cases with botfly (Dermatobia hominis) in cattle, even though they do not know the degree of 
infestation, producers do not give up the use of larvicidals, which despite healing the parts, ends up generating 
resistance. Guided by these conventional methods as a way to reduce parasite resistance, the Integrated 
Parasitic Control System (SICOPA) is a management set of strategies of production animals that has as one 
of its pillars the selective treatment of diseases. Structured in this, an experiment was conducted between July 
2016 and March 2017 in the area of the Technological Center Innovation in Agriculture protocol (NITA), 
located at Canguiri Farm of the Federal University of Paraná (UFPR), in Pinhais - PR, with the objective of 
evaluating the health status of cattle, periodically making notes about the state of health and, when necessary, 
making a drug intervention. The experimental design was a randomized complete block design with three 
replications and two treatments, being a livestock system (LS) and silvopastoril system (SS). The main forage 
species were black oats (Avena strigosa) and annual ryegrass (Lolium multiflorum Lam.) in winter/spring, and 
Aries grass (Panicum maximum Jacq.) in the summer. For the SS, Eucalyptus benthamii trees spaced every 
two meters between trees and 14 meters between single row tree species. The grazing method consisted of 
continuous grazing, varying the animal load according to the heights of the forage canopy. Three test animals 
(two Charolais and one Angus breed) were used per plot (n = 6), with initial weight of 156.7 kg (± 67.3 kg) 
and final weight of 373.3 kg (± 80.7 kg), which remained in the experiment during throughout the evaluation 
period. In order to avoid increased resistance of the parasites, the animals were only medicated when they had 
a number of botflies greater than 10. During the research, we observed expressive and distinct lines of parasitic 
behavior for botflies, evidencing influences of the treatments, since for the SS treatment required systemic 
health action in five animals between October and November 2016 and in treatment LS, two systemic health 
actions were performed in the months of November 2016 and February 2017.
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One of the most damaging parasites for livestock is the cattle tick Riphicephalus microplus, a vector of 
microorganisms that cause Babesia spp. and Anaplasma spp., as well as reduce animal performance (meat and 
milk) and compromise the quality of leather. As a result of this problem, in an attempt to eradicate, farmers 
apply acaricides in every animal of the herd, even though only a small part of it is contaminated. However, 
it is noted that due to this management, the parasites have increased resistance against the active ingredients, 
making difficult to control. The Integrated Parasitic Control System (SICOPA) is a sanitary control strategy 
for production animals that has, as one of its pillars, the selective treatment of animals, seeking to reduce the 
resistance of endo and ectoparasites. Based on this, an experiment was conducted between July 2016 and 
March 2017 in the area of the Technological Center Innovation in Agriculture protocol (NITA), located at 
Canguiri Farm of the Federal University of Paraná, UFPR, in Pinhais, PR. With the objective of evaluating 
the health status of cattle, periodically evaluating the health status and when necessary drug intervention. The 
experimental design was a randomized complete block design with three replications and two treatments, 
being a livestock system (LS) and silvopastoril system (SS). The main forage species were black oats (Avena 
strigosa) and annual ryegrass (Lollium Multiflorum Lam.) in winter/spring and the Aries grass (Panicum 
maximum Jacq.) in the summer. For the SS, Eucalyptus benthamii trees were used spaced every two meters 
between trees and 14 meters between single row tree branches. The grazing method used was continuous 
grazing based on the height of the maximum animal intake rate. Three test animals (two Charolais and one 
Angus breed) were used per plot (n = 6), with initial weight of 156.7 kg (± 67.3 kg) and final weight of 
373.3 kg (± 80.7 kg), which remained in the experiment during throughout the evaluation period. The cattle 
ticks were counted weekly, identifying the period of occurrence and intensity. From this, the treatment was 
performed when the number of cattle ticks was higher than 20. It was observed that the incidence of cattle 
ticks occurred in two cycles, the first in December 2016 and the second between February and March 2017. In 
relation to the drug intervention, four treatments were performed in the first cycle for the SS and one for LS. 
In the second cycle, because more than 50% of the herd was infested, all animals were medicated.
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Availability of non transgenic food ingredients is one of the most important challenges for the production of 
lambs in organic systems. Improving feeding system during the suckling phase by creep-feeding strategy might 
reduce slaughter age and improve farmer income. However, supplementation composed mainly with corn, 
which is currently transgenic restricting the use of such important technology in organic production systems. 
Therefore, in order to investigate an option to substitute transgenic corn to sustainable and organic system, 
we tested lamb supplementation using wheat grains, not transgenic and compared with corn meal in creep-
feeding diets for weaning lambs. The hypothesis was that no differences would be observed in performance 
during the experimental period. Twelve half-breed Santa Inês lambs were used per treatment) with 15 days of 
age (in average) and body weight 7.82 ± 0.36 kg. Ewes and lambs were released daily to cultivated pastures 
(Panicum maximum cv.IZ-5) at 7:00 h and transferred to a shelter with two separate rooms with (8.00 m x 3.25 
m) around 14:00. Each room was equipped with a creep-feed structure (1.50 m x 1.80 m). Ewes received ad 
libitum feed, formulated to achieve the nutritional requirement needs. creep-feeeding diets were formulated: 
control treatment (T1) 71.96% transgenic corn, 26.39% soybean meal, 0.79% vitamin & mineral supplement, 
0.20% NaCl, 0.66% dolomitic limestone: 3.82 Mcal GE kg-1; 59.84% TDN; 16.14% CP; 18.35% NDF, 6.60% 
ADF, 4.03% MM. And treatment (T2) 79.87% wheat grains meal, 18.44% soy bean meal, 0,8% vitamin & 
mineral supplement, 0.21% NaCl, 0.68% dolomitic limestone: 3.87 Mcal GE kg-1; 60.71% TDN; 16.64% CP; 
17.71% NDF, 5.54% ADF, 3.48% MM. During six weeks diet consumption (DC) was estimated every day. 
Parameters like body weight (BW), abdominal perimeter (AP), thoracic perimeter (TP) and height withers 
(HW) were measured once a week. Data were analyzed by a linear mixed model in SAS. Interactions and main 
effects associated with the factors time (in weeks) and diets were tested by the F-tests of mixed ANOVA at 5% 
significance level. Differences in DC between diets was evaluated by the unilateral t-test for paired samples, 
with α=0.05. For all the variables associated with lambs performance, the interactions between time and diets 
and the main effects of diets were not different. By the end of the experimental period, those animals presented 
BW 15.71 ± 0.71 kg; AP 62.33 ± 1.02 cm; TP 58.54 ± 0.99 cm; HW 54.75 ± 0.78 cm. These results supported 
the study hypothesis of equivalence of diets in terms of weight gain and development of the lambs. However, 
the t-test indicates that average ration consumption of T1 (2.16 ± 0.16 kg) is higher than T2 (1.37 ± 0.12 kg). 
This result suggests a better fed efficiency for T2 diet. By the conditions experienced in our study, transgenic 
corn was properly replaced by wheat grain in creep-feeding diets without any restriction on development of 
lambs and its use can support the development of lamb production in organic systems.
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The farmers must align the profile of the animals with their resource limits to increase the financial return. The 
objective was estimates the nutritional requirements for maintaining the asymptotic weight of Nellore cattle 
with different groups size within the same herd. It was used 8,710 animal weight and age information; born 
between 1978 and 2012; from birth to 600 days, managed under an extensive breeding system in the Miranda 
town, Mato Grosso do Sul State. The Von Bertalanffy nonlinear model was used to estimate the growth curves 
and to determine the asymptotic weight. The database with all the asymptotic weights, called the general herd, 
was divided into two groups, which was based on the average determined for the whole herd. The upper group 
were composed of animals that had final weight with a minimum one standard deviation or higher than the 
mean. The median group was composed of individuals classified as ± one deviation around the mean. Based on 
the NRC, the averages of total digestible nutrients required to maintain Nellore animals according to their live 
weight were estimated. The parameters estimates for growth model of Nellore cattle raised in Pantanal were 
estimate for Total herd are 318,5 (A:- estimate weight asymptotic), 0,5138 (b:- estimate integrate constant), 
0,0045 (k: maturity rate) and, the estimates of Total digestible nutrients used in the daily diet (NDTm - kg 
day-1) equal 2.28; For the Upper Group, 384.4 (A), 0.5344 (b), 0.00182 (k) and, 2.63 (NDTm); For Median 
Group it was 294.5 (A), 0.8890 (b), 0.0032 (k), and 2.15 (NDTm). The upper group needs 13.31% more total 
digestible nutrients per day to maintain the animals then the general herd. In the median group, the amount 
of total digestible nutrients per day is 5.70% less compared to the average requirement of the whole herd. 
The upper group requires 18.25% more total digestible nutrients per day than the medium group. The animals 
presented different growth curve according to their season of birth and gender indicating variations on growth 
and, consequently, different demands of maintenance energy. Thus, animals with a smaller body profile may 
be a solution in production systems that require a productive cycle earlier, as well as in places where there are 
few food available.
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The Brazilian livestock industry has undergone considerable technological progress, increasing productivity, 
profitability and competitiveness of production chains, eliminating negative phases and providing the animal 
with earlier slaughter conditions. The use of quality pastures reduces the need for concentrated supplementation 
and allows satisfactory weight gain when associated with a good genetic potential. Thus, the objective of this 
research was to assess the performance of cattle finishing in irrigated Mombaçagrass pasture. The experiment 
lasted 90 days and was carried out at Fazenda Ideal, in the municipality of Parnaíba, PI, at 02 ° 54'17 ''S and 
41 ° 46'36''W, with an annual rainfall of 1283 mm and an average temperature of 27.4 W. A total of 155 cattle 
were used, 40 of which were non-breed (SRD) and 115 of the Nelore breed, aged 18 to 24 months, with a 
mean weight of 304.22 kg and 324.92 kg, respectively. The animals were vaccinated and dewormed during 
the period. The area of 20 ha, composed of “Mombaça” grass (Panicum maximum) with 120 days of planting 
and managed at 22 days of regrowth, was divided into 12 pickets under rotational stocking and irrigated 
with central pivot, with a period of occupation of two days. Fertilization with 150 kg P2O5 / ha, 350 kg N / 
ha and 175 kg KCl / ha was used. The pasture support capacity was calculated based on the available forage 
obtained by cutting the lawn at a height of 35 cm within a 1 m² frame, being carried out at five random points 
in each picket in the pre-grazing and post-grazing. Weighing procedures were performed every 30 days and 
the weight gain per cycle was calculated, by the relation between the weights and the days of grazing. The 
performance data and the effect of the genotype and the grazing cycle on them were assessed according to 
procedure for linear models (GLM). The means were compared by Tukey test at 5%. There was an effect of 
the grazing cycle on the performance of the animals (P <0.05), with averages of 1.124 kg /day and 0.559 kg /
day for cycles one and two, respectively. There was a reduction in forage mass (P <0.05) in the second grazing 
cycle (3,625 kgMS /ha) in relation to the first one (7,365 kgMS /ha), which reduced forage supply by 8.23% 
which, associated to the effect of compensatory gain accentuated in the first 30 days, reduced the weight gain 
of the animals in the second cycle. There was no effect (P> 0.05) of the genotype on the performance of cattle, 
with averages of 0.822 kg /day and 0.860 kg /day for SRD and Nelore animals, respectively, with a mean of 
0.841 kg /day with mean stocking rate Of 5.65 AU /ha. The use of irrigated pasture of Mombaça grass at 22 
days of regrowth allows the finishing of cattle under conditions of the Coastal Tablelands of Piauí.
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Thermal stress is caused by climatic elements, especially temperature, humidity, air velocity and solar 
radiation, and can affect milk production. The objective of this research was to examine the aspects related to 
the physiological responses of lactating Holstein cows under different production systems during the summer 
period in southern Brazil. The study was developed at Instituto Federal Farroupilha – Campus Alegrete (29º 42 
'S, 55º 32'W, altitude of 100 m) in the Alegrete municipality, Fisiográfica Region of the Gaúcha Campaign in the 
West of RS. The climate is hot tempered of the type Cfa. Twenty-seven purebred Holstein cows per crossbred, 
lactating, with average live weight of 491.78 ± 55.39 kg, were distributed in the following treatments: animals 
fed grass (P); Grass fed animals with supplementation (PS); And animals kept in confinement (C). The study 
comprised the period from January 20, 2014 to February 21, 2014. In the monitoring of the influence of the 
production systems, the physiological parameters were: rectal temperature (TR), respiratory rate (FR) and skin 
surface temperature (TPE). These parameters were monitored, twice a day, at 6:00 and 17:00 hours during 
the 30 days of the experiment. These times were chosen according to the milking time. Rectal temperature 
was measured by introducing a veterinary clinical thermometer with a scale of up to 44°C into the animal's 
rectum and leaning its bulb in the animal's mucosa, thus preventing interference of feces in the result. The 
respiratory rate was measured, counting the movements of the animal's flank for 15 seconds, the observed 
count being multiplied by four so that the result is expressed in movements min -1. The surface temperature of 
the pelt was measured by a portable digital infrared thermometer, with a weight of 10% for the forehead, 70% 
for the back, 12% for the cinnamon and 8% for the udder. The mean temperature and relative air humidity 
at the time of milking were 24.88°C and 69.75% respectively. It was observed that the animals submitted to 
pasture supplements presented differences for the studied variables (P <0.005), presenting values of 34.59 min 
-1, 39.60°C, 34.28°C for FR, TR and TPE, respectively. These are superior when compared with the other 
treatments (P; C). This behavior is explained in relation to the caloric increment coming from combinations 
between pasture and supplement, another factor that influences such variables is the latent heat consisting 
in the evaporation of water by the surface of the skin or the respiratory tract and occurs by the enthalpy 
change of the water of evaporation without any change in its temperature. It should be noted that for all the 
characteristics studied, they presented acceptable values for an optimal production range. Production systems 
altered the physiological parameters of Holstein cows lactating. Knowledge of these factors assists decision 
making in order to provide the best means for animals to express their best productivity.
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Demands of the market on the current pigs production consists mainly of sanitary management, genetics, 
nutrition, environment and technology. A important subject as animal welfare, which is a requirement of 
international markets, has generated discussions and questions about the current Brazilian swine production 
system, which seeks towards healthy, safe, environmentally and socially fair food. To summarize, products 
with ethical quality. This present study had the objective of evaluating the behavior of pigs in the rearing and 
finishing phases of environmental enrichment in the form of introducing a toy in the facility. Two treatments 
were used: with no enrichment and environmentally improved by using a tire. A randomized block design with 
3 replicates was used, so that each block was defined as one day of observation (10 days) and the repetitions, the 
hours of observation of the animals (3 times). To record animal behaviors the use focal samplingwas chosen. 
For each animal, the properly trained observer performed the individual observation. For the analysis, ANOVA 
was used and all statistical analyzes were performed using the SISVAR program applying the F probability 
test to compare the behaviors between the treatments. For the "Playing with the tire" (PWT), "Playing between 
the tire" (PBT) and "Inside the water" (IW), there was a significant difference (P <0.01) between treatments. 
In pens without environmental enrichment, pigs lower their stress by increasing direct contact with the other 
pigs and by staying longer in the water. The introduction of the tire in the environment aimed the stimulationof 
the animals to explore more the environment where they remained confined, demonstrating that the stimulus 
had the expected effect on the animals. The treatment with environmental enrichment with tire was significant 
to the animal’s behavior, indicating that the introduction of this toy altered their behavior, since they were 
much more exploratory and interested in playing with the object. The pen with no enrichment obtained a 
higher frequency of stereotyped behaviors, as for example, pen biting, mastication in the vacuum and without 
movement. Using the tire as a form of environmental enrichment proved effective in transforming the pen 
into a more dynamic and challenging space, resembling the natural environment, and, thus, increasing pig’s 
welfare in confinement, favoring behavior of the species and contributing to the reduction of incidences of 
possible stereotypies.
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Broiler catching method at the farm is probably the least mechanized process within the poultry industry and 
in terms of labor intensive, it is tiring, repetitive and unhygienic. It is usually done in the early morning, to 
provide continuous supply of birds to a slaughter and processing plant. The conditions of catching, loading 
and transport of broilers affect the final product and quality. However, these conditions are often overlooked, 
and lack of care can result in significant processing losses. Therefore, the objective of this research was to 
evaluate the pre-slaughtering handling of broilers. Data collection was performed from broiler flocks from 
farms located in the southern region of Brazil. Twenty poultry farms were assessed, with an average of 18,000 
broilers per flock (mixed sex) of commercial lineage. Broilers were slaughtered with an average of 48 days 
of age. All other determining procedures in broiler catching such as transport box type, time, staff, lighting, 
mode of carrying the box, equipment removal, transportation and others were similar. A total of 41 trucks 
(mean of four trucks a day, being two at night and two during the day) were evaluated in 20 broiler farms. The 
assessment was performed during winter (20 trucks) and summer (21 trucks). In each truck 3,744 broilers were 
transported in 468 boxes, with eight chickens per box. The broilers were distributed in four rows of 13 boxes 
and height of nine boxes. At the poultry farm, during catching, parameters such as temperature, humidity and 
air speed were measured using TESTO® 410-2 multifunctional equipment. Ammonia was measured by means 
of ampoules (0 to 100 ppm) in DRÄGER® hand pump and illuminance by the HOMIS 952® digital luximeter. 
All measurements were taken at the height of the birds in the center of the broilers' catching area. During 
broiler transport, temperature was registered by means of TESTO® datalogger fixed to the front, middle and 
back of the truck, in the center and half height of the boxes. During broiler catching, the average values of air 
in the internal environment of the poultry farm for temperature, humidity, speed, ammonia and illuminance, 
during the winter and summer seasons were 19 and 24 °C, 94.6 and 72%, 1.4 and 1.9 m/s, 9.5 and 5.6 ppm 
and 15.3 and 15.9 lux, respectively. The ambient air conditions in the poultry farm during catching were not 
stressful for the broilers and catcher. This condition achieved during catching is due to suitable handling 
adopted at the time of loading, such as fans, exhaust fans and opening of curtains which provided broilers’ 
welfare. At night, temperature in the truck was controlled to provide thermal comfort in winter and summer. In 
the daytime period, during summer, the temperatures were stressful to the broilers on the truck. In the winter 
period, the front side of the truck presented lower temperature values than the back; while in summer, this 
behavior was not well defined.

Keywords: broiler catching, truck, ambience, stress, slaughterhouse
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This work aims to investigate the relationship between height at withers (HW), body length (BL), thoracic 
perimeter (TP), hip diameter (HD) and scrotal circumference (SC) with live body weight (BW) of Dorper 
sheeps. Records were obtained measuring animals that were reared at a farm located in Nova Timboteua, 
Pará, Brazil. The mean age of the animals was 3.09 ± 1.32 years and 2.17 ± 1.01 years for males and females 
respectively, all of which were animals measured and weighted every 30 days, from June/2016 to January/2017. 
The analyses were carried out using a dataset with 144 records from 33 males and 131 females for each 
variable. To estimate correlations and regression parameters were used CORR and REG procedures of SAS 
software. To access the predictive ability of model, Pearson’s correlation was estimated among observed 
and predicted weights. The following morphometrics means and respective SE were obtained for males: 
HW 60.73 ± 5.92 cm, BL 72.91 ± 9.16 cm, TP 80.88 ± 9.28 cm, HD 85.42 ± 10.07 cm, SC 30.12 ± 3.08 cm, 
BW 46.33 ± 15.39 kg and for females: HW 56.30 ± 3.79 cm, BL 71.96 ± 5.86 cm, TP 82.82 ± 9.02 cm, HD 
90.79 ± 10.95 cm, BW 46.50 ± 13.14 kg. The correlations between body weight and HW, BL, TP, HD and 
SC were, respectively 0.90, 0.88, 0.97, 0.89 and 0.47 in males and 0.70, 0.77, 0.93 and 0.90 for females. The 
variables in which correlations were superior to 0.80 were used in regression analyses. In males, the HW 
and HD coefficients were not significant (P>0.05). The prediction equations were: for males, body weight = 
-85.6064+0.3386*BL+1.3261*TP and for females, body weight = -64.9171+0.8821*TP+0.4225*HD. The 
correlation among observed and predicted weights were 0.98 and 0.94 for males and females, respectively. 
The use of barimetry was shown to be a simple and economical way to predict live weight of sheep of the 
breed Dorper with considerable effectiveness.
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In the southern region of Brazil, the expansion of milk production has been mainly based on family units, 
characterized by small and medium producers, which in their majority develop diversified activities, with 
pasture-based food and intermediate technology. In these productive units, the dairy cattle are the central 
source of income, being the reason to permanence of these families in your farms. In the last agricultural 
census published in 2015, it was observed that Curitibanos produced more than 2.6 million liters of milk, 
from a herd of 1331 dairy cows. However, the development agencies do not have a systematization of this 
information. The location of the producers, characteristics of their systems and the dairy production chain are 
unknown. In this way, the work objective was to search and grouping the dairy cattle systems in Curitibanos 
region and to define a common profile for local producers. A preliminary sampling was carried out with 
the first five producers located after a visit to local agencies Cidasc and Epagri. The interview was based 
on a semi-structured questionnaire, with questions related to the production system, labor employed and 
productive characteristics of the herd. From the information provided by these farmers a mapping was being 
constructed with the location of the other farmers that will be interviewed in the continuity of this study. As 
preliminary results, it can be seen that the information converges to a household profile of farmers, where bovine 
farming contributes with significant part of the income of the farm. The pasture-based production system is 
predominant, not any confinement were identified in the region. Dairy herds are composed, on average, of 15 
lactating animals. The average production per cow is 12 liters per day. Local industries purchase in natura 
milk from farmers. Between all producers interviewed, it was found one that diverges this profile, considering 
your structure, herd and productivity above the regional average. This farm has an average of 76 lactating 
animals with a production around 20 liters per cow per day. In this case, all milk is used for manufacture of 
pasteurized milk, cheese and butter inside the farm and the commercialization is made in supermarkets of the 
region under the responsibility of the farm. From the information obtained, it is understood that this producer 
has a business profile and he was an exceptional example in this region. Up to the present moment, it can be 
concluded that the producers have as a common characteristic, small properties of family origin and in the 
next interviews, it is expected to find a similar profile, this being the scenery consistent with the reality in the 
southern region of Brazil.

Keywords: Dairy cattle, Producer profile, family farming, production system
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Zein is the main maize protein and makes up about 60% of its endosperm. It is classified in the group of 
prolamins, characterized by the high content of apolar amino acids, hydrophobic molecular structure, soluble 
in alcohol for extraction. This protein has been studied in the formation of biofilms and its use in the production 
of materials for packaging or food coatings. These coatings act as barriers against moisture and oxygen in order 
to prevent rapid deterioration and increase product shelf life. In the present study, a total of 40 eggs from an 
F1 laying line were used, selected according to their initial weight (average of 60 to 70g) after washing under 
tap water. The treatments, considering 10 replicates each, were: mineral oil, ethanolic solution containing 10% 
zein (1X), ethanolic solution containing 10% zein (2X) and a control treatment (uncoated eggs). The coating 
containing mineral oil was applied with a sponge. The eggs that received the zein- coating were immersed 
once (1X) or twice (2X) in the solution. Then, the eggs were stored at room temperature (20-25°C) for 7 
weeks. The weight loss was evaluated weekly and the egg quality variables, Haugh unit, yolk index and shell 
breaking strength and shell deformation were analyzed at the last week of the experimental period. Analysis 
of variance (ANOVA) was used to determine whether overall difference existed between noncoated and three 
coated eggs treatments for the egg quality parameters. Results indicated that zein coatings (single or double 
application) were able to reduce the loss of egg mass in comparison to non-coated eggs at the 7th week of 
storage (92.5±2.5, 94.0±0.9 and 87.3±3.3%, respectively). However, these reductions were lower if compared 
to the mineral oil coated eggs (97.8±2.5%); additionally, the double application didn’t improve apparently 
the protection against weight loss. Regarding the internal quality, after 7 weeks of storage, all non-coated 
eggs couldn’t be evaluated (rotten or ruptured yolk), but the coated ones kept on analyzable, among them, a 
high amount of eggs with intact yolk was observed with the zein coating, despite the yolk index was reduced 
in comparison to the fresh eggs. Results obtained for the eggshell resistance were inconclusive due to the 
variability of the data (high standard deviation) probably due to genetic factors (eggs origin, non-commercial 
line). In conclusion, the zein coating seems to be a promising technology to extend the eggs shelf life. 
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It was carried out an investigation at the central region of Venezuela from January 2014 to June 2014 with 
the aim to determine the prevalence of Cystoisospora suis infections in intensive swine herds. For parasitic 
determination 572 litters were selected with signs of diarrhea. Likewise, 1.712 fecal samples were also 
collected in mature pigs. Stool samples were cultured in a 2.5% potassium dichromate solution and later 
processed by coprological technique. The results of this investigation indicated that C. suis was observed in 55 
herds (82.1%) and 210 litters (36.7%) with the highest prevalence values in first two weeks of age (P <0.05). 
Regarding to mature pigs, there was a significant correlation (rho = 0.35; P < 0.05) among oocysts excretion 
in piglets and sows, suggesting that sows may act as infection sources. Sows parity was statistically correlated 
with the prevalence values in litters as in lactating sows (P <0.05). This might indicate that as parity increase, 
prevalence decreases in these groups. Probably these findings are associated with immunologic mechanisms 
without elucidated. It is conclude that C. suis is broadly distributed in Venezuela and it could be controlled by 
improving conditions sanitary herd, however, immunologic mechanisms without elucidated might be involved 
in the protozoa transmission cycle. 
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Beef cattle production is one of the major Brazilian agribusiness activities. The cattle beef breeding of Paraná 
state is not the most significant in the national market, its livestock needs to change and improve in order to 
reach better results. Besides the natural cycle in yearly seasons, the long production cycle adds uncertainty 
to the farmers. Due to the significance of Brazilian livestock business and to its development in Parana State, 
it is crucial the use of tools that allow cattle breeders to better know their own business and make accurate 
decisions. Thus, this work focused in analyze the historical data series of cattle prices, measured trough arroba 
(@) indicator of the Research Laboratory of Bovinocultura of the Federal University of Paraná (LAPBOV/
UFPR), which belongs to Agribusiness Information Center of the Federal University of Paraná (CIA/UFPR), 
and livestock input prices from Department of Rural Economy of Paraná state (SEAB/DERAL), between June 
2009 and September 2016. From the deflated monthly averages of General prices Index - Internal Availability 
(IGP-DI) it was calculated three economic indexes: The Producer Price Index (PPI), Received Price Index 
(RPI) and Parity Index (IP). The final goal was to investigate whether or not there was a capitalization for 
Parana’s cattle breeders. As suggested by the results of this study, the beef producers had an advantageous 
exchange relation in the analyzed period. The beef cattle @ value appreciated more than input prices and the 
exchange relation rate closed out the period at 11%.

Keywords: beef cattle, input prices, price indicator, parity index
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This study aimed to compare season regarding pasture production, animal daily gain, and animal gain/ha 
of cattle in two arrangement of integrated crop-livestock systems (ICLS). The experiment was carried out 
at Canguiri Farm of the Federal University of Paraná, located in Pinhais – PR, (25°23’30”S 49°07’30” 
W), as part of the Technological Center of Innovation in Agriculture protocol. The protocol is located in an 
Environmental Protection Area. The region climate is Cfb, according Köppen climate classification, with 
1400 mm average of total annual rainfall, 12.5°C and 22.5°C of mean minimum and maximum temperature, 
respectively. The design was a randomized block with three repetitions and two treatments, livestock system 
(LS) and silvopastoral system (SS). Plot size was about 1.5 hectares for each experimental unit. The tree 
specie in the silvopastoral system was Eucalyptus benthamii spacing 14.0 m between tree rows, and 2.0 m 
within the tree row. The average tree height was 13.65m. The grazing method was continuous stocking with 
variable stocking rate, to the "put and take" technique. The goal weight of pasture was 24.0 cm based in 
“rotatinuous” stocking method for black oat. A group of 18 animals (testers) was used on the study selected 
according to racial group and weight equivalence. Three testers was taken for each treatment (2 Charolais 
and 1 Angus breed), with initial live weight of 156.7 kg (± 67.3 kg). The experiment was conducted from 
July/2016 to September/2016. Daily weight gain was evaluated weighing testers each 28 days during three 
months. Pasture height was measured each 15 days with a swardstick (150 points). The forage allowance was 
measured with excluses cages (4 in each treatment). The average pasture height was equal in treatments (24.80 
± 8.99 (LS) and 24.11 ± 8.28 cm (SS)) during the avaliation. The forage allowance values in the evaluated 
period were 15.65% for the SS system and 12.13% for the LS (p>0.05). The higher allowance of forage can 
gave the animals of the SS a greater daily weight gain of (1.322 ± 0.157 kg day-1) in relation to the LS (1.251 
± 0.257 kg day-1). However, the values of gain per area in the evaluated period were higher in the LS treatment 
145.34 kg (± 68.61 kg) than in the SS treatment 84.60 kg (± 25.16 kg) (p=0.02).

Keywords: pasture production, animal daily gain, animal gain/ha
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The breeding of country chickens consists in a tradicional activity, aiming the getting of chicken meat and 
eggs. Usually this system is made by Extensive Exploration Mode, where there isn’t management practices 
and facilities that provide security to the poultry. This research was made aiming to build a model of movable 
aviary made of polyvinyl chloride (PVC) for the breeding of country chickens. The methodology was 
developed in São Luís county, situated on the state of Maranhão, where the model took to the small breeders 
of country chicken knowledge and training to develop the Intensive System Breeding using the movable hen 
houses. It was also elaborated poultry good habits primers, and it was forwarded to the small breeders from 
metropolitan area of São Luís, where it was built a PVC aviary. Then It was made an etogram to determine 
the quantity of poultry for area, being observed the capacity of five animals for square meter (m²). It was 
verified with the etogram that a density of four poultry for square meter is viable, providing them confort and 
well-being, without fights or space competition occurrences, instead of what happens in the crowded ambient. 
From the primers distributed to the small breeders, they could know the breeding system in a not conventional 
Hen House, what contributed to high adhesion to what was proposed and this way improving the family 
food quality, being this mentioned on Emparn (2013), which says that the transference of technology about 
the breeding of country chickens must be transmitted to the brazillian farmers ensuring them food security. 
The extensive breeding is a subsistence activity and to be achieved a satisfactory productivity, it is necessary 
goodnature conditions. This research has showed that the improving of the breeding modes of the small 
breeders is practicable. Therefore, the developing of this research made sure that this technology is a viable 
and efficientalternative to the breeding of country birds, in view of that activity will ensure beyond the food 
security, an additional income to small breeders through the trade of products: chicken meat and eggs. Besides 
it is agroecological for the using of material reused from buildings and deativated irrigation facilities and the 
hen house, being light and movable, still preserves and fertilizes the soil. It makes also the control of insects 
and weeds, that makes a viable system. 
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The crossbreeding between pure breeds is an alternative used by breeders aiming at exploring the additive 
qualities among different breeds, the complementarity between them and heterosis or hybrid vigor. 
Consequently, greater productive efficiency, animals more adapted to the ambient conditions and with more 
rusticity are expected. Face the great genetic diversity of the herds, effects such as management, environmental 
conditions and calving order, different means are reported for milk production and duration of lactation of 
F1 Holstein x Zebu animals. The objective of this study was to evaluate the effect of the calving order on 
productive characteristics of F1 Holstein x Gir cows in semifeedlot. We used a total of 794 information from 
F1 cows of four calving orders, sired by Holstein bulls with Gir cows, from the Pau de Óleo Farm, in the 
municipality of Santo Antônio do Monte-MG, from 2011 to 2016. The production system of the property is 
semi feedlot one in which the animals have the total fodder after the first milking and they are released after 
the second one to rotated pickets of Mombasa grass (Megathyrsus maximus). The fodder, besides the pasture, 
is composed of corn or sugar cane silage in the trough and concentrate. The amount of fodder offered to the 
animals varies according to the milk production and the lactation period. The effect of calving order on total 
production, lactation duration and average daily production was evaluated. The data were submitted to analysis 
of variance and the means compared by the Tukey test at 5% probability. The mean total production and 
duration of lactation and average daily production, regardless of the calving order, was 8090.98 ± 2062.80 kg, 
368.58 ± 114.20 days and 22.93 ± 6.07 kg, respectively. The calving order influenced all evaluated variables. 
The highest production occurred in the third calving order with a mean of 8507.08 ± 2177.06 kg of milk. 
The duration of lactation was longer in the first and fourth orders with 391.09 ± 114.80 and 366.10 ± 105.00 
days respectively. The animals from the first order had the lowest average daily production with 20.71 ± 5.65 
kg. Although the calving order is an important factor in the productive characteristics, the F1 Holstein and 
F1 Gir animals, under favorable management conditions, efficiently express their genetic potential for milk 
production, and may be an alternative for bioeconomic milk production.
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Milk is a complex and important food for the population. Its diversity allows consumption through 
consumption, raw material for other dairy products, medicinal use, animal production, aesthetics, among 
others. This heterogeneity allocates as one of the most required foods in the day to day. The Legal Amazon 
Region needs an expressive quantity of a product having, in some situations, to resort to imports from 
other States. The objective of this work was to survey the profile of dairy cattle producers in Roraima. The 
methodology used was the qualitative approach with descriptive and exploratory analysis according to works 
related to productive chains. The selected regions were center and south of the State, since they were the 
most productive, with a sample of 15 producers. In addition, there was technical support from 2014 to 2016. 
The first factor to be considered was the owner, where 50% of the followers were classified as functional or 
educational illiterates until elementary education and 80% of the labor force from family agriculture. The 
characteristic of rural succession in many regions is considered as a positive point due to the need for constant 
monitoring of the activity, but on the other side, resistance to the adoption of new technologies or different 
management practices is high, reaching 60% of the producers followed. The value of the liter of milk was 
higher than the rest of the country by up to 40%, but this advantage did not cover the costs to produce, since 
the characteristics characteristic of the production system were similar to those of beef cattle: extensive farms; 
Supply of pasture of low nutritional quality; High input value; Absence of zootechnical and financial controls. 
In approximately 53% of the interviewed, dairy farming was the main activity and during the three years all 
the producers accompanied had difficulty or resistance to the execution of farm management. In relation to 
the herd the average of kg milk per day was around 2kg. In addition to factors of absence of racial pattern, 
nutritional and sanitary management, the environmental factor was also considered as one of the limiting 
factors, with a mean temperature of 27.2ºC and reaching peaks of 40ºC in the shade. All producers adhered 
to the change in pasture provided for the implantation of mainly Mombaça grass (Megathyrsus maximus) 
where 80% started intensive management through rotational grazing. However, all presented resistance to the 
practice of fertilization of grass maintenance. Thus, according to the survey carried out, dairy cattle ranching 
in the state is disorganized, but producers are aware of the need to become more efficient in order to compete 
on an equal basis with other regions of the country. This survey serves as a support for the strategic planning 
of dairy production, to enhance strengths and minimize weaknesses.

Keywords: dairy cattle, profile of producers, production.
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The way animals are handled, whether on the farm, at the time of transportation and at unknown locations, can 
impact their behavior. Thus, the management adopted during the arrival at agricultural fair and presentation at 
auctions, can influence the commercialization of the animals. The objective was to evaluate the reactivity of 
the animals at the time of landing and boarding during the occurrence of agricultural fairs in the northern region 
of Minas Gerais. We evaluated 241 lots of commercial animals, accommodated in simple bays, without access 
to food and water. The observations concerning the landing began 10 minutes after the animals had landed and 
by means of a scale of scores, the reactivity was scored as follows: score 1 - very reactive batch, that is, the 
animals came in with the roughly aggressive; score 2 - reactive lot, in which the animal presented behavior 
stopped, stare fixed and stopped doing what it was doing and fell back; And score 3 - docile animals, in which 
the animal walks quietly against the fence and continues to do what it was doing. The shipment observations 
of the animals were made the day after each auction, by the same test as the landing. A completely randomized 
design was used, and the different ages of the animals and the reactivity scores were evaluated. The scoring 
variables were individually analyzed as a percentage and analyzed using a non-parametric test of significance, 
using the chi-square test (X²). There was an effect of the different ages (P<0.05) on the reactivity scores of the 
animals at the time of landing. Being that at all ages, a reactive behavior was verified, this explains the fact of 
the amount of people present in the corral at the moment of the landing that causes stress and agitation in the 
animals. The youngest animals were the most reactive (74.8%) as well as animals older than 3 years (75%). 
The younger animals are more reactive due to fear and the new environment, and those older than three years, 
due to a new management system. The behavioral response of the animal depends on the environment, form of 
creation and management, so the environment with the presence of humans become more reactive. There was 
no significant difference (P>0.05) between the different ages during the time of shipment, this fact is justified 
by the custom acquired by the animals with the adopted management and contact with the visitors and the 
handlers. Thus about 50% of the animals presented reactive behavior at the time of shipment.

Keywords: commercial cattle, management, reactivity
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The study of useful variables for evaluating animal welfare in dairy herds has increased considerably in the 
last years, and a number of indicators are now available which are well documented for being included in 
animal welfare protocols. However, most of the protocols that have been proposed and applied until now 
doesn´t consider the impact that can cause low levels of animal welfare in production and health parameters. 
The aim of this study was to determinate the degree of associations between welfare indicators and production 
and health parameters on dairy cattle Sixteen dairy farms of the north of the Argentina (Salta) were visited 
two times in a year: in the rainy season (summer) and in the dry one. In both periods were observed a total of 
1893 milking cows. Welfare Quality protocol for dairy cattle was applied in order to determine welfare status 
of the farms, also milking performance of each cow was recorded. Mastitis was determinate by the Californian 
Mastitis Test in 20 cows per visit. Pearson’s correlation coefficient between indicators selected based on the 
animals, the environment and production was determinate by PROC CORR of SAS (9.1) program. The level of 
significance used was α=0.05.Milk yield in the current study showed only significant and negative correlation 
(r=-0.45, p=0.020) with animal body condition, and with low score (less than 2.25) particularly. When we 
consider heath parameters we noticed associations between hygiene of the stall and mastitis prevalence, when 
the hygiene conditions were worst the prevalence increased (r=-0.43, p=0.010). Also mastitis had a positive 
association whit low hygiene score of cow´s upper leg and flank (r=0.41, p=0.035). Lameness prevalence 
presented significant and positive correlation with the lowest hygiene score for all animal´s body regions, 
being the highest and most significant the association whit upper leg and flank hygiene status (r=0.44, p= 
0.025). This study highlights the importance of the relationship between welfare indicators and production 
and health parameters in dairy herds. To enhance milk production and maintain competitiveness of Argentine 
dairy farms is imperative to improved animal welfare.
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Animal welfare is a demand of society and is directly associated with health, productivity and quality of the 
final product. In this way there is a need for productive systems that allow the animal a better comfort and thus 
achieve better productive rates. This study aimed to compare the effect of integrated crop livestock systems 
(ICLS) with trees in reducing the thermal stress in beef cattle. The experiment was carried out at Canguiri 
Farm of the Federal University of Paraná, located in Pinhais – PR, (25°23’30”S 49°07’30” W), as part of 
the Technological Center of Innovation in Agriculture protocol. The protocol is located in an Environmental 
Protection Area. The region climate is Cfb, according Köppen climate classification, with 1400 mm average 
of total annual rainfall, 12.5°C and 22.5°C of mean minimum and maximum temperature, respectively. The 
design was a randomized block with 3 repetitions and 2 treatments, livestock system (LS) and silvopastoral 
system (SS). Plot size was about 1.5 hectares for each experimental unit. The pasture at the time of evaluation 
was Aries (Panicum maximum) and the tree species in the silvopastoral system was Eucalyptus benthamii 
spacing 14.0 m between tree rows and 2.0 m within the tree row. The average tree height was 13.65m. Three 
testers was taken for each treatment (2 Charolais and 1 Aberdeen or Red Angus), with initial live weight of 
153.5 ± 29.08 kg. The experiment was conducted from December/2016 to January/2017. For the evaluations, 
a Flir C2 photothermic camera was used, at a mean distance of 2 m of animals, starting at 11 am and ending at 
2 pm. Photos of the animals were recorded, in profile and horizontally, on the right side. At the same time, with 
a thermal measuring device, it was recorded at room temperature using a weather station (THDLA-500). In 
the SS, 5 positions were divided between the tree lines where the temperatures were measured. The presence 
of the arboreal component significantly altered the temperature of the treatments. The mean temperature in 
the SS was 27.9°C and in LS was 30°C (P <0.05). The color of the bristle also differed significantly (P<0.05). 
Black and red bristle animals had a mean body temperature of 40.26 ± 2.3°C while white bristle animals 
had a mean body temperature of 36.48 ± 1.78°C. There was no significant difference in the presence of the 
tree in the decrease of the body temperature of the animals (P>0.05). In both treatments, in the period of the 
evaluated, the animals were in the category of "Alert" according to Livestock Weather Safety Index (1971).
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Brazilian beef cattle farming has fundamental role in the country's socioeconomic situation and has assumed a 
leading position in the world meat market, with the result that it is extremely important to following agricultural 
indicators that reproduce the behavior of prices, in order to direct the Negotiation of the sale and purchase 
made in the activity. In this sense, the present study aims to evaluate the oscillations of the price of beef 
cattle received by the producer and the price paid by the calf, in the State of Paraná. Based on the historical 
price series, the correlation between the beef and calf arroba values was analyzed and the exchange ratio was 
determined over the period evaluated. The research was carried out based on the historical data series from 
the Laboratory of beef cattle Research of the Federal University of Paraná (LAPBOV-UFPR), in the period 
between January 2010 and December 2016. For the formation of the database, the values Referring to the 
price of the arroba of the fat ox were collected daily and of the calves weekly. After obtaining average monthly 
quotations for each category, the nominal prices generated were deflated by the General Internal Price Index 
(IGP-DI), of the Getúlio Vargas Foundation, and transformed into real values. The monthly exchange ratio was 
obtained by the ratio between the values of the bullock and values of the calf, being considered as a bullock an 
animal of eighteen arrobas with 50% carcass yield. The price series of both animal categories studied showed 
an increasing behavior over the analyzed time interval. From the beginning to the end of the period, the price 
of beef cattle had a total increase of 28.7% and a calf increase of 17.8%. Analyzing separately the real value of 
the arroba of the fat cattle, it was noticed that after reaching a peak between June and December of 2010, the 
price suffered a retraction and remained relatively stable until August 2013, cost on average R$ 126.70 /@ In 
this month. Since then prices have risen and arroba has appreciated by approximately 26% between September 
2013 and December 2015. Despite the slight drop observed since January 2012, the price remained relatively 
stable at the beginning of 2010 To December 2014, the month in which the calf had an average price of R$ 
898.24. In the short interval between January 2015 and March 2016, prices appreciated considerably (66.3%), 
with the calf quoted at R$ 1,493.70 in the last month. However, after this peak, calf values fell sharply until 
the end of 2016, with the average December price of R$ 1,150.97. Statistical analysis showed that, during the 
period studied, there was a positive correlation between the monthly prices of beef cattle and beef cattle in 
Paraná. However, although it presented significance (p>0.05), the correlation was weak (r=0.32). Therefore, 
based on this study, it can be affirmed that the association between the price variables of the calf and the arroba 
of the bullock is low and insignificant, even if the price curves follow relatively similar patterns.
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The evaluation of the sustainability of production systems must integrate social, environmental, technical 
and economic components and utilize indicators to summarize and quantify these components. To develop 
indicators of economic, technical, environmental and social sustainability in specialized dairy systems and use 
them to compare production systems with different levels of intensification, data of environmental (13), social 
(9), economic (6) and technical (17) variables were collected from 60 farms, classified into three levels of 
intensification (LI) according to their milk production (L ha-1 yr-1): low (<11,800), medium (11,801 to 23,000) 
and high (>23,001). Each indicator was constructed as the weighted average of the considered variables, using 
an independent weighting from zero to five, based on the criteria of a panel of experts. To eliminate the effect 
of the measurement scale, each variable was previously standardized. The overall index was constructed as 
the weighted average of the partial indices of the four components considered, also assigning weights based 
on the criterion of experts. To construct sustainability indicators with a smaller number of variables, a series 
of reduced models were generated from subsets with different number of predictor variables, by means of the 
leaps function, which is part of the homonymous package for R. To select the best models, the coefficient of 
determination, the stability (calculated by the inflation factor of the variance) and the difficulty of recording 
the variables were taken into account. To compare indicators calculated with all variables, among production 
systems with different LI, a general linear model was used by means of the PROC GLM procedure of SAS. All 
the variables considered for the construction of indicators of environmental (EnI), economic (EcI), technical 
(TI) and social (SI) sustainability were significant in all proposed models. It was possible to fit an EnI model 
based on nine of the 13 original variables, which explained 88% of the variability. Some variables were: 
protection of water sources, use of pesticides, soil conservation practices y use of chemical fertilizers. For EcI, 
the model was based on a single predictor variable (profitability), and accounted for 91% of the variability. For 
TI, a model with a coefficient of determination of 88% was obtained, using eight of the 17 original variables. 
An SI model was obtained based on four variables (quality of life, degree of personnel satisfaction, market 
access and type of land tenure), which explained 78% of the variability. High LI farms had higher indicators of 
social (p = 0.0162) and overall (p = 0.0057) sustainability than low LI farms. The social and global indicators 
found were 0.126 and -0.198 and 0.259 and -0.223 for farms with high and low LI, respectively. Thus, farms 
with greater LI implement practices aimed at achieving sustainability, obtaining higher yields, which is 
reflected in a better quality of life for producers and their workers. The use of reduced regression models it is 
recommended given their reliability, less effort and lower costs in obtaining the information.
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Brazil is the world’s eighth largest producer of honey. The honey produced in Brazil is considered organic 
because production does not involve using chemicals designed to control parasites and diseases that harm 
honeybees. Not using these chemicals leaves Brazil’s honey production vulnerable to many negative factors. 
This study focuses on one factor, the parasitism level caused by the Varroa destructor mite which feeds on 
honeybee pupae and adults weakening those individuals and can transmit viruses that are harmful to the 
colony. Highly infested colonies tend to reduce the production of honey due to the premature loss of workers 
and in severe cases can cause the colony to collapse. To evaluate the efficiency of alternative Varroa control 
methods we studied a mechanical technique. The experiment was set in the apiary of the Federal University 
of Recôncavo da Bahia, Cruz das Almas city, using 10 colonies of Africanized honeybees (Apis mellifera). 
The colonies were split in two groups: the with drones (WD) group, that had drone production induced 
because the Varroa mites prefer pupae, and the without drones (WOD) group, that had drone brood removed. 
The experiment was carried out for six months. In the beginning all colonies had a sample of 300 honeybees 
collected. These samples were evaluated for the presence and level of Varroa mite by counting the number 
of mites presents and dividing it by the number of honeybees collected. After that, every 15 days the WOD 
colonies were inspected and any drone larvae or pupae were removed. Honeybee samples were taken from 
each colony monthly to monitor the level of Varroa infestation. The results were tested by Tukey test at 5% 
of significance. The WD showed the highest Varroa infestation levels (8.13%) when compared with WOD 
(2.80%) group (p≤0.01), which shows the mites preference for drone brood. The WD group showed monthly 
averages ranging from 4.10-10.90% and the WOD 1.90-3.72%. Removing the drone brood reduced the levels 
of infestation in all months studied (p≤0.01). The Varroa levels in the WOD colonies can be considered low, 
so normally the beekeepers do not control the mites. However, during the winter the mite infestation can be 
above 10% which can have harmful consequences to the honeybee colony. The mechanical removal of the 
drones is an efficient V. destructor mite control technique and should be used by beekeepers to guarantee the 
organic honey productions in Brazil.
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The animals exposed to solar radiation or adverse climatic conditions tend to trigger physiological and 
behavioral mechanisms to maintain homeothermia. In hot periods of the year, high production dairy cows 
use mechanisms such as reduction in feeding time and rumination. In view of the above, the objective was to 
evaluate the interaction between the climatic environment and the frequency of rumination of F1 HxZ cows. 
The experiment was conducted during the summer at the Experimental Farm of EPAMIG in Felixlândia city 
(MG). Twenty-one F1 cows were evaluated in the lactation period, with 100% heterosis, from the crosses: 
Holstein x Gir, Holstein x Nelogir, Holstein x Guzonel, Holstein x Nelore and Holstein x Zebu. The animals 
remained in rotated pickets of Urochloa brizantha. The measurements of the climatic variables were performed 
daily and analyzed based on the Globe and Humidity Temperature Index (ITGU). The grazing frequencies 
occurred with observations every 30 minutes for 15 days and divided into 4 periods: morning: 09am. to 
12am., afternoon: 01pm to 06 pm, night: 07am to 01pm and dawn: 01pm to 05pm. For the analysis of the 
genetic groups, the completely randomized design was used in the factorial scheme of 5 genetic groups and 
20 schedules. The analysis of variance was used to evaluate the time and periods, with significant effect of 
the factors, the hourly means were compared by the Scook Knott test (P<0.05). The Student-Newman-Keuls 
SNK test was used to analyze the periods (P<0.05). Values of ITGU up to 74 characterize the environment 
with thermal comfort, and possession of the collected data it was verified that between 07am and 05pm the 
environment presented values considered ideal. There was a higher percentage of animals during rumination 
at dawn (42.2%), with higher occurrence between 01am and 04am, followed by nocturnal period with 
rumination peaks at 07pm (48.9%) and at 08pm (41.6%). When analyzing the different diurnal schedules, 
peaks of rumination were observed at 12am (44.8%) and at 01pm (57%), when mean values of ITGU were 
close to 83.4. The 03pm a reduction in the frequency of rumination (20%) occurred, due to the arrival of the 
animals to the pasture after milking and thus activities such as grazing and water intake were intensified. 
Thus, F1 HxZ animals do not alter rumination behavior when exposed to high ITGU values, but the highest 
frequency of rumination occurred in the morning.

Keywords: ambience, dairy cattle, ethology, crossbred animals 
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During transport, broilers are subjected to different stress conditions, which impact directly on welfare, 
product quality, and in most cases on transport losses. Among the stressor factors, thermal conditions are 
the most important. Therefore, the objective of this research was to evaluate the thermal comfort conditions 
of broilers since transport until the slaughterhouse. Data were collected in the West region of Parana state, 
Brazil. Six loadings were evaluated from 42-day-old broilers raised in dark house system with dimensions 
of 130 m x 14 m, containing 24,600 COBB lineage broilers, 50% male and 50% female. Each truck had 
432 boxes containing 8 broilers/box, totaling 3,456 broilers. The distance between the poultry farm and the 
slaughterhouse was 24 km. Temperature and air humidity data in each truck were collected in 27 positions 
(dataloggers were set to record data each 15 min placed in front, in the middle and in the backside of the truck). 
Based on the average data of each record position, isoline maps were built considering temperature and air 
humidity, using SURFER® software. There was heterogeneity of temperature and air humidity. The center of 
the truck was pointed out as the most critical location in terms of thermal comfort. According to some authors, 
this heating is due to low ventilation. When the truck is moving, air moves up and towards the backside of the 
truck, causing warming in certain areas. In the longitudinal direction, the left side of the truck (driver's side) 
presented higher temperature values than the right side (passenger side). This fact occurred because loadings 
were done in the morning and therefore, the left side of the truck received more solar radiation during broiler 
transport to the slaughterhouse. Air humidity, on the other hand, was more pronounced in the front of the 
truck. When the truck is analyzed transversely, the front side showed lower temperature values. The middle of 
the truck had higher temperature values than the front and backside of the truck. The high temperature areas 
may vary according to the period of the day and year, the truck load deck and also the handling practices 
adopted by the farmer.
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The supply of natural shadow (by trees) is one of the most efficient practices to modificate the microclimate 
and mitigate the heat stress on free range animals. However, to quantify how much each species can contribute 
to microclimate alleviation is laborious, especially in big areas. Thermography infrared appears as a potential 
methodology for an easily and quickly measurement of thermal comfort in pastures. Thus, the purpose of 
this study was to evaluate the use of a portable thermal camera for the diagnosis of potential thermal comfort 
improved by trees. The data used for this study was collected at a typical wooded pasture of Brazilian Savanah, 
at Mato Grosso do Sul. The measurements were conducted from 8:00 a.m. to 4:00 p.m., local time (GMT 
-4:00), with one-hour intervals, from June to August 2015. Temperatures around four native species with 
different shadow area was evaluated with a thermal camera (Testo thermal imager 875i 2i), and the images 
were analyzed using the appropriate software. At the same time, with some common analytical sensors, 
there were measured (under and outside tree canopy) the followed parameters: air temperature, dew-point 
temperature, black globe temperature, relative humidity and wind speed. There were also measured the global 
radiation and luminosity. Thermal comfort indices (THI, BGHI and RTL) were estimated to indicate beef cattle 
thermal comfort. All the data collected were submitted to multiple factor analysis. Positive linear correlation 
between the thermal imaging and temperature measurements (0.854), thermal comfort indices (0.778) and 
radiation (0.768) was observed. The finds of this study show that the infrared thermography images can be 
used for the assessment of thermal comfort on wooded pastures quickly and with a good accuracy. This study 
assists researchers and professionals in evaluating and determining tree species potential for thermal comfort 
improvement based on its shade air cooling benefits.
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Pre-slaughter is one of the poultry farming sectors with lack of information regarding the thermal comfort 
conditions for broilers. The environment in which the trucks are parked before broiler slaughter may present 
very stressful thermal comfort conditions to the broilers and influence the final product quality. Therefore, 
this research aimed at evaluating broiler temperature inside the boxes in the truck, during the lairage period 
before slaughter. Data collection took place in a slaughterhouse in the western region of Paraná state, Brazil, 
in 38 trucks, at the slaughterhouse waiting sector which consisted of fans to relief broilers from heat. In the 
summer period, 19 trucks were evaluated, 9 trucks during the day and 10 during the night. In the winter, 19 
trucks were also evaluated, 12 during the day and 7 during the night. Thermographic images were obtained 
by thermographic camera (Testo 880) in three sectors: left side, right side and behind the truck. Afterwards, 
these images were analyzed through the software (Testo IRsoft) by delimiting the areas of each sector of the 
truck and obtaining the values of minimum, maximum and average temperatures from the histograms of the 
images. Thus, a descriptive analysis of the averages was performed for each analyzed variable. Temperatures 
values were higher in the summer than in the winter and also higher during the day than at night, considering 
that these results were already expected. According to the results during the winter period, during the day, the 
average temperature was 21.3 °C and at night 18.8 °C at the rear of the truck. On the left side of the truck, 
average temperatures were 20.5 °C during the day and 17.8 °C overnight, the difference being 2.7 °C. On 
the right side of the truck, average temperatures for winter and summer were 19 °C, 17 °C, 27.4 °C and 21.8 
°C during day and night, respectively. The differences from the sides to the rear of the truck may have been 
influenced by the presence of fans on the sides, considering that there were no fans in the rear position. In 
summer, the thermal amplitude of the left side of the truck was of 9 ºC and in the winter was 5.8 °C. On the 
right side of the truck the thermal amplitude in the summer was of 9.2 °C and in the winter it was 8.3 °C. In 
the back part, the thermal amplitude was 9.8 °C in the winter period. The thermal comfort condition during 
the summer in the daytime period was stressful for the broilers. Greater temperature variability occurred on 
the right side of the truck during the summer being lesser than in the winter period at the rear of the truck.

Keywords: Pre-slaughter, welfare, thermal comfort, transport
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The high production of organic solid waste from the poultry sector entails problems regardings its management 
and final destination. The objective was to evaluate the application of chemical conditioners in the poultry 
litter composting process in order to reduce the volatilization of ammonia (NH3). It was conducted at the 
Universidade Tecnológica Federal do Paraná, campus Dois Vizinhos. The poultry litter was coming from 17 
lots of use, with 78% dry matter and 21.1 g kg-1 of nitrogen (N). A completely randomized design with five 
doses conditioner superphosphate: Zero (control), 2.5, 5, 7.5 and 10% SPS in relation to mass/mass to treat 
100 kg litter, enough water was used to reach 60% moisture, with three replicates. In order to capture the NH3, 
semi-open static chambers made of PVC, with 25 cm in diameter and 40 cm high, were placed on a metal 
base. Each chamber received a polyurethane foam três cm thick and 32 density, moistened with 100 mL of 0.5 
mol L-1 solution of H2SO4 + 2% glycerin, remaining for a period of 24 hours on the compound. The collections 
were carried out initially every two days, after every four days and ending with evaluations every seven 
days, totaling 91 days of composting. The data were submitted to analysis of variance with 5% probability, 
in a factorial model. There was interaction between the doses of SPS versus the weeks of composting. The 
0% and 2.5% doses were adjusted to the quadratic model of polynomial regression (y = 4.5257 – 0.8018x - 
0.363x2, r2 = 0.98 and y = 2.3965 – 0.4846x + 0.0244x2, r2 = 0.93, respectively), While the 5% dose adjusted 
to the linear model (y = 0.6267 – 0.094, r2 = 0.80). The 7.5 and 10% doses did not adjust to a regression curve 
over the weeks, presenting mean emissions of 0.13 and 0.08 g m2 day-1 of ammoniacal N. In the first week of 
composting, the 0% dose obtained higher emissions by 58.8 and 96.3% in relation to doses 2.5 and 10% SPS, 
respectively. In the following weeks, similar emission standards were observed, up to the eighth week, from 
which all doses obtained similar emissions among themselves, probably due to the fact that higher losses of N 
by the denitrification process were more significant in the first weeks of composting. The losses of N during 
composting are associated to pH, a fact that was observed during this study, where the control during the 
first week of composting had a pH of 9.1, while the dose 10% presented pH 6.8 and consequently the lowest 
losses of N. During the whole composting process the control was the most basic medium, with an average 
of 8.6, while the doses 2.5 and 10% SPS presented pH 7.6 and 6.4, respectively. Thus, it is concluded that 
the application of SPS in the poultry litter composting process reduces NH3 emission to the atmosphere by 
increasing the quality of the final product.

Keywords: chemical conditioners, nitrogen, pH
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Herbal extracts are an interesting alternative to be used as a growth promoter in fish feed. There are several 
scientific evidences about its antimicrobial and antioxidant effect. In this way, the objective was to evaluate the 
effects on the inclusion of herbal extracts (carvacrol, timol e eugenol) in nile tilapia feed on weight gain, feed 
intake, feed conversion and body length. Were used 72 GIFT tilapias, with initial weight of 2,0g, evaluated for 
21 days of raising, in a completely randomized design, with three treatments and three replicates, containing 
eight tilapias each experimental unit. The treatments were: control; 0g/kg herbal extracts; 50 g/kg of herbal 
extracts; 100 g/kg of herbal extracts. There is no difference (P>0.05) between treatments on body weight, 
observing changes (P<0.05) in feed consumption, feed conversion and body length. There was a reduction in 
feed intake according to the increased inclusion of herbal extracts in fish feed, while feed conversion it was 
better in the dosage of herbal extracts of 50g/kg. The level of 100g/kg of herbal extracts caused reduction in 
consumption and decrease in fish body length. It is concluded that the herb extracts influence the palatability 
of fish feed, as its maximum recommended level of inclusion in feed for nile tilapia is 50g/kg of feed.

Keywords: Carvacrol, eugenol, fisheries, timol
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Sperm morphological evaluation has been considered a good indicator of semen quality in fish, and staining 
method is a factor that can interfere in this analysis. Thus, the aim of the present study was evaluate the 
efficiency of the Rapid Panoptic staining to fish sperm morphology evaluation. Semen of three Silver catifish 
(Rhamdia quelen) males, with a mean weight of 170 ± 30 g and mean length of 22 ± 2 cm, was collected by 
abdominal massage in the cephalocaudal direction. The semen of all males was mixed and homogenized to 
form a pool of semen (total volume of 1.5 mL, sperm motility of 80% and sperm concentration of 5.45 x 109 
mL-1). The semen pool was fixed (1:10) in buffered formaldehyde (10%). For the morphology evaluation using 
Bengal Rose (BR) dye, ten smears were prepared using 20 μL of a solution containing 100 μL of the semen 
pool and 10 μL of 3% Bengal Rose. Morphology evaluation using the Rapid Panoptic (RP) staining (Instant 
Prov, New prov, Brasil) was performed by preparing ten smears using 20 μL of fixed semen pool. The smears 
were dried at room temperature (22 ± 2°C), and the slides were submerged in solution one (alcoholic solution 
of cyclohexadienes 0.1%), two (aqueous solution of azobenzenesulfonic 0.1%) and three (alcohol solution of 
phenothiazines 0.1%), respectively, and, in each step, five immersions of one second each were performed. 
In both staining methods, 200 spermatic cells per slide were evaluated, and the percentage of normal sperm 
and sperm with abnormalities was calculated. The Kolmogorov-Smirnov test was used to analyze normal 
distribution and Levene’s test was used to assess variance homogeneity. T-test was used for comparing the 
data of the BR dye and RP staining. Significant differences were observed (P<0.05) between the techniques 
in the percentage of normal cells (BR = 86.10 ± 3.30 and RP = 95.20 ± 2.39), and for the following sperm 
abnormalities: free normal head (BR = 8.80 ± 2.33 and RP = 2.90 ± 1.55), fractured tail (BR = 2.20 ± 0.91 and 
RP = 0.50 ± 0.35 and tail stump (BR = 1.80 ± 0.57 e RP = 0.30 ± 0.27). There was no differences (P>0.05) 
between the techniques for the following sperm abnormalities: distal coiled tail (BR = 0.10 ± 0.22 and RP = 
0.80 ± 0.67), distal droplet (BR = 0.10 ± 0.22 and RP = 0.00 ± 0.00), proximal droplet (BR = 0.40 ± 0.54 and 
RP = 0.00 ± 0.00), and strongly coiled tail around the head (RB = 0.50 ± 0.50 and PR = 0.30 ± 0.27). The 
results suggest that the highest percentage of sperm abnormalities: free normal head, fractured tail and tail 
stump, observed in the staining using BR dye, were caused by the technique itself. Thus, the Rapid Panoptic 
staining, besides presenting less damages caused by the semen manipulation, the technique is easy and quick, 
making it a new staining method for fish sperm morphology evaluation to be used on the field, mainly because 
it allows the evaluation almost immediately after semen collection.

Keywords: Rapid Panoptic, Bengal Rose, sperm pathology, fish sperm
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Closed systems of fish farming with recirculation of water make intensive production compatible with 
environmental sustainability. For these systems operate, demand for efficient filtration systems, which 
maintain the water quality suitable for the cultivation of aquatic organisms. The waste generated in the 
cultivation, released in the aquatic environment, increase the concentration of nitrogen and phosphorus in 
the water. When the NH3 concentration increases in the water for cultivation, the excretion of this metabolite 
on aquatic organisms decreases, which may lead to mortality. The chitosan, the main derived from chitin, 
is a biopolymer that has been extensively used as bioadsorvente in aqueous medium. The objective was to 
evaluate the foam of chitosan as an adsorbent of aquaculture pollutants (total ammonia, nitrite and dissolved 
orthophosphate). Have been prepared synthetically solutions composed of 1.06 mg L-1 of nitrite, 1.06 mg L-1 
of orthophosphate dissolved and 0.20 mg L-1 of ammonia. The 1L of these solutions were added different 
percentages of foam of chitosan solution (0.10; 0.25; 0.50; 1.00% m v-1). The solutions were maintained 
under agitation, and was performed to collect water in times of 0, 10, 15, 30, 60, 120 and 180 minutes, and 
after determining the final concentration of total ammonia, nitrite and orthophosphate dissolved over time. 
After, we calculated the removal efficiency (%)and the adsorption capacity (mg g-1) by the foam of chitosan. 
With the use of a dosage of 0.10% (m v-1) of foam of chitosan was observed maximum of 32.8%, 57.2% and 
89.5% of ammonia, nitrite and orthophosphate, respectively. The use of 0.25% (m v-1), foam chitosan did not 
result in linear equilibrium of adsorption of ammonia. The removal of nitrite obtained adsorption equilibrium 
from 60 minutes of collection, and the orthophosphate from 30 minutes of collection. With the use of a dosage 
of 0.50% (m v-1) of foam of chitosan, the removal of ammonia (37.1%), nitrite (74.4%) and orthophosphate 
(71.3%), presented adsorption equilibrium after 120, 30 and 60 minutes of collection, respectively. Using 
the dosage of 1.00% (m v-1) of foam of chitosan, the removal of ammonia (25.3%), nitrite (73.3%) and 
orthophosphate (74.2%) presented adsorption equilibrium after 10 minutes of collection. The largest amount 
adsorbed was of ions of orthophosphate (0.96 mg g-1), the dosage of 0.10% (m v-1), and indicated the use of 
this dosage. According to the results, the structure of the foam of chitosan appears to have greater affinity for 
dissolved orthophosphate, followed by nitrite and ammonia. It is efficient in the removal by adsorption of 
ammonia, nitrite and orthophosphate, showing to be promising for its use in the recovery of polluted waters 
by aquaculture.
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Gold extraction is one of the major sources of river pollution because mercury (Hg) is needed to metal´s 
extraction in amalgamation process. In Peixoto de Azevedo city, located on the north of Brazil, in Mato 
Grosso State, the use of mercury in mining has been used for more than 40 years, contaminating rivers, 
streams and groundwater. The objective of this work was to evaluate the total Mercury´s level contamination 
from fish farms cultivated in old mines caves in Peixoto de Azevedo. The aim of this study was to investigate 
the level of mercury in the water used in old mine caves where fish are been cultivated. Sixteen water samples 
were collected from the surface of fish ponds in May 2016. It was used PET bottles of with 500 mL to fill with 
water samples, the total of 8 tanks were collected, with two samples per tank, one at the entrance and another 
at the exit. Afterwards the samples were preserved with the addition of 1 mL HNO3 and stored in polystyrene 
box until the arrival in the laboratory (LIPeQ) of the Federal University of Mato Grosso. In the laboratory, the 
water samples were submitted through the digestion / reduction process, carried out in a heating plate with the 
mean temperature of 160ºC in order to maintain these samples at 90ºC, the water sample volume, for digestion 
/ reduction, was 250 mL per sample reduced to 50 mL, in the proportion of 5 mL nitric acid for each 100 
mL of water. The atomic absorption / emission spectrophotometer (AA140 Atomic Absorption Spectrometer 
(Varian), using SpectrAA program, was used to read the samples. For statistical analysis, the Kruskal-Wallis 
non-parametric test (ANOVA) was used to compare the concentration of Hg in water and between the different 
collected areas, considering a significance level of 5% (P<0.05). According to CONAMA RESOLUTION No. 
357/2005, in the fresh waters, where fish are cultivated with the purpose to be consumed by human been, 
the maximum level allowed is 0,0002 mg / L of Hg. Therefore the water samples analyzed presented Hg 
contamination in the levels of 0.000002 to 0.000006 mg / L, which is within the allowed limit. These results 
showed that fish can be cultivated in this tanks, since the mercury doesn´t exceed the maximum level to avoid 
contamination risk to the cultured fish.
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The present study has as main objective to evaluate the stomach contents of Brycon falcatus (Matrinchã), 
in different periods of hydrological cycle, to subsidize the study of the management of this species in the 
influence area of Hydroelectric Power Plant. (HPP) - SINOP. Fish were captured in the periods of ebb and 
dry in the defined areas by HPP - Sinop in Teles Pires river. For this, different types of equipment were used: 
hammers, line and hook using artificial and natural baits. The specimens were kept on ice until they were 
identified by species level, measured (mm), weighed (g) and their digestive tracts removed. These samples 
were kept frozen until the analysis of the diet made trough the evaluation of the stomach contents. For these 
analyzes the methods of occurrence frequency and relative volume were used. These were combined for 
the calculation of the food index (IAi%) which indicates the relative importance of each item in the diet. 
Twenty - seven specimens of this species were collected, nine in the ebb and 18 in the dry period. To analyze 
the diet, 13 food items were identified that were grouped according to the allochthonous origin (coming 
from outside the aquatic environment) and autochthonous (from within the aquatic environment); and in 
five categories of food resources: algae, higher vegetables, aquatic insects, terrestrial insects and terrestrial 
invertebrates. Brycon falcatus mainly consumed resources of origin aloctone, what means, coming from 
outside the aquatic environment. In general, this species mainly consumed terrestrial insects and higher plants. 
Among the terrestrial insects, the order Hymenoptera (IAi 57.40%) was the most important. Among the top 
vegetables, seeds (IAi 10.74%), leaves (IAi 6.13%) and flowers (IAi 4.79%) were the most important items. 
Among the collection periods, there was variation in the use of these resources. In the periods of ebb and dry, 
terrestrial insects of Hymenoptera order was the most important food item in the diet (IAi 35.34% and 59.17%, 
respectively). Among the superior vegetables, the items soybean (IAi 18.03%) and seeds (IAi 17.67%) stand 
out in the period of ebb, and flowering (IAi 12.10%) in the dry season. Although this study is still ongoing, 
these results confirm the omnivore food habit of this species and its dependence on non-native sources.
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Tilapia (Oreochromis niloticus) is an omnivorous species, which accepts artificial food from the larval stage 
and performs well in the different cultivation systems, environmental conditions and regions, contributing to 
the expansion of aquaculture in the country. However, adversities can lead to a drop in yield, and one way to 
recover or maintain good condition is by adding symbiotic or antibiotic to the feed or water. Therefore, the 
objective of this work was to evaluate the addition of symbiotic and or florfenicol to the commercial ration 
and in the culture water of tilapia juveniles. Fish (1.0 ± 0.29 g) were cultured for 56 days and submitted to the 
following feeding treatments: Control – water and feed without additive; SYMD – water without additive, 
and 2 g of symbiotic kg-1 in feed; ANTW – 0.002 g of antibiotic L-1 in water, and feed without additive; 
ANTWSYMD – 0.002 g antibiotic L-1 in water, and of symbiotic kg-1 in feed; ANTD – water without 
additive, and 0.01 g of antibiotic kg-1 in feed. No differences (p>0.05) was observed for feed conversion, 
consumption, specific growth rate, Fulton´s condition factor, total and standard length. Survival differed 
(p<0.05) among all treatments, decreasing from ANTWSYMD to ANTD, ANTW, and control, reaching 
the SYMD. ANTWSYMD has higher values (p<0.05) for weight, weight gain, and biomass than control 
treatment. Data suggest that the antibiotic promotes an improvement in tilapia yield and its association with 
the symbiotic may be even more beneficial for tilapia juveniles. The inoculation of 0.002 g of florfenicol L-1 
in water and 2 g of symbiotic kg-1 promotes Nile tilapia juvenile growth.
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The concern with the waste generated from the cultivation of aquatic organisms is a decisive factor in the 
sustainability of aquaculture for the coming years. Nitrogen and phosphorous compounds released during fish 
farming, can affect both the water cultivation, and the environment as a whole. The biopolymer chitosan presents 
important characteristics for their use as bioadsorvente in water treatment, as non-toxicity, biodegradability, 
biocompatibility and bioactivity. The objective was to evaluate the use of a filter filled with foam of chitosan 
for treatment of water during the fish farming in recirculating aquaculture system. We used 4 tanks with 
useful volume of 8 liters and with individual system of recirculation of water. In each tank were housed four 
juveniles of pacu (Piaractus mesopotamicus) with an average weight of 14.00±1.32g. The experiment was 
conducted during 30 days. In Tank 1, was not used any system of water filtration. In Tank 2, was used the 
filter filled with foam of chitosan. In Tank 3, we used a biological filter. In Tank 4, was used foam of chitosan 
after concentrations of ammonia, nitrite and phosphorus, being found in high levels. The foams of chitosan 
were used in the biofiltration of tanks 2 and 4, at 0.05% (m v-1), changed completely every 5 days. Were 
evaluated daily the water quality parameters: ammonia, nitrite and dissolved orthophosphate. On the 16th day 
of cultivation, there was a 100% mortality in the tank where the biological filter was present, probably due 
to the increase in ammonia (16th day - 0.68 mg L-1) and phosphorus (16th day - 3.38 mg L-1) in the cultivation 
water. On the 13th day of cultivation there was an increase of nitrite concentration in the tank where there was 
no filter (maintaining concentrations above 40 mg L-1), and in the 25th day of cultivation there was a peak 
of ammonia concentration (3.28 mg L-1) and phosphorus (19.98 mg L-1) and the fish were observed to stop 
feeding. The lethal values of total ammonia (NH3 + NH4+) for fish are 2.0 to 3.0 mg L-1 and toxic ammonia 
(NH3) of 0.20 mg L-1. In closed culture systems with high stocking densities, nitrite can rapidly reach possibly 
lethal levels above 11.65 mg L-1. In the chitosan foam filter tanks, the concentrations of ammonia remained 
below 0.40 mg L-1, those of nitrite below 10 mg L-1 and those of orthophosphate dissolved below 3.00 mg L-1 
during throughout the experimental period. The use of the chitosan foam filter maintains the water quality in 
the ideal range for fish farming.
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The aim of this study was to determine the effect of replacing intact protein from fishmeal by a crystalline 
amino acid mixture on apparent digestibility coefficient (ADC) of nutrients for tambaqui and test whether the 
replacement of fishmeal by a plant protein source could induce changes in nutrient digestibility. A fishmeal-
based diet was formulated as a control and the fishmeal protein was replaced by graded levels of an amino acid 
mixture (25, 50 and 75%) to compound for experimental diets. An additional diet was formulated to completely 
replace fishmeal by a plant protein source, soy protein concentrate (SPC). All diets were formulated to meet 
or exceed the nutrient requirement of tambaqui. 64 tambaqui juveniles (150 g ± 0.5) were randomly assigned 
into eight 320 L aquaria connected to a recirculated water system in a completely randomized design with five 
treatments and three replicates. 0.2% chromic oxide (Cr2O3) was used as inert external marker to estimate 
digestibility. We did not observe differences among the amino acid replacement levels (P<0.05). However, 
the control diet showed lower ADC values compared to any of the replacement levels. Except for cysteine, 
glycine and tyrosine, similar results were observed for the ADC of mostly all essential and non-essential 
amino acids. In sum, our study provides evidence that nutrient digestibility are improved when replacing 
intact protein by a mixture of crystalline amino acids; however, the improvements may be saturated up to 25% 
replacement; further increases will no longer affect digestibility values for tambaqui; additionally, with the 
total replacement of fishmeal by SPC, we obtained the best digestibility values for tambaqui. This study may 
help designing new experimental diets to study amino acid nutrition on tambaqui. 

Keywords: Colossoma macropomum, digestibility, essential amino acids, nutrition, omnivorous, soy protein 
concentrate 
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Fish is an important food in the human diet, being a source of nutrients, such as proteins of high biological 
value, lipids, vitamins and minerals. Fish consumption may be influenced by cultural factors, family income, 
schooling and health status. Thus, this work aimed to trace the profile of fish consumers in the Itaituba city - 
Pará, and to verify which factors influence fish consumption. The research was carried out in the city of Itaituba, 
located on the banks of the Tapajós River, in the state of Pará, through the application of questionnaires, from 
August to September 2015. The total number of 400 questionnaires were applied randomly at points of intense 
flow of people in commercial days, of several districts of the urban area of the city. The questionnaire was 
elaborated containing 15 questions of investigative character, to outline the consumer and consumption profile 
of fish in Itaituba, based on socioeconomic data, frequency, habit and preference of consumption, preferred 
species, fish quality and acquisition. The validation of the questionnaire was done previously. The obtained 
data were analyzed in statistical program, for descriptive statistics. Of the 400 respondents, 39,25% are men 
and 60,75% are women, and 91% of respondents said that they consume fish, where most answered that it 
consumes once a week (22,53%), consuming two times (24,73%) or consumes three times a week (17,86%). 
The majority of consumers had a family income of one to two minimum wages (53,02%), and they studied 
until incomplete high school (33,5%) or complete (21,25%). Regarding the commercialization, the places 
of greatest fish acquisition by the inhabitants of the city are open fairs (40,93%) and direct from fishermen 
(24,45%). The consumers evaluated the quality of the fish as normal (61,8%) and the hygiene of the places 
of purchase as reasonable (52,5%). Of those interviewed, 56% answered that they had already consumed 
farmed fish and 72,1% said they noticed a difference between the taste of the fish cultivated, compared to that 
obtained from fishery. The factors that influenced consumption were freshness (32,42%), personal preferences 
(22,52%) and health issues (9,62%). The fish consumer prefers scale fish, especially the species Colossoma 
macropomum (tambaqui, 23,4%), Anostomoides laticeps (aracu, 13,5%) and Cynoscion leiarchus (pescada, 
13,2%). Thus, Itaituba is a city located on the banks of a river with great fishing potential, presents frequency 
of fish consumption above 90%, but more studies are necessary to evaluate other consumption factors that 
may help the fish production chain.

Keywords: Diet, Frequency, Fish, Quality, Preference

Consumer and consumption profile of fish from Itaituba city, Pará, Brazil

 Stephane Vasconcelos Leandro*1,Fabrizia Sayuri Otani2

1Universidade Federal deMato Grosso, Sinop, Mato Grosso, Brasil; 
2Universidade Federal do Oeste do Pará, Santarém, Pará, Brasil.

*phane.ster@gmail.com



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 361

Theme 2  |  Aquaculture and fish farming

In Brazil, gold extraction is one of the major sources of river pollution, mainly in theAmazon and Central West 
areas, where mercury (Hg) is used in metal´s extractionin amalgamation process. In Peixotode Azevedocity, the 
use of mercury in mine has been adopted, in large-scale,for more than four decades, contaminating rivers, streams 
and groundwater. Aquatic organisms which are on thetop of the food chain, havethe highestconcentrations of 
Hg in their tissues, a process called bioaccumulation. Some factors may influence the intensity of this mercury 
bioaccumulation in the organisms such as: food habit, length, weight, stage of life and sex. The objective of 
this work was to evaluate thetotal Mercury levelcontamination from fish farms cultivated in old mines caves 
in Peixoto de Azevedo. Three species of fish were collected: Piauçu (Leporinus macrocephalus), the hybrid 
tambatinga (Colossoma macropomum,Female x Piaractus brachypomum, Male) and flyingfish(Hemiodus sp), 
totaling 20 fish. Sixty samples were taken, 20 ofmuscle, 20 of liver and 20 of gills´fish. Samples were analyzed 
in the LIPEQ of the UFMT -Campus Sinop / MT. The method used to determine the total Hg contents was 
through digestion with nitric acid, sulfuric acid and hydrogen peroxide. The total Hg contents were quantified 
using the atomic absorption spectrophotometry technique with cold steam generation. For the experiment, 
a completely randomized design in a 3x3 factorial structure was adopted. The fish were grouped according 
to their foodhabits. Among the species studied, the highest concentrations of total mercury were found in 
the specimens of flyingfish, specifically in the liver (0.422 μg.g-1), butforgills (0.033 μg G-1) and muscles of 
this species (0.088 μg.g-1)there wasnosignificant difference. The other species had no significant difference. 
Among the analyzed tissues of the three species the highest concentrations were found inthe flyingfish´s 
liver(0.422 μg.g-1). Althoughtambatinga´s liverand piauçu´s liver values haddifferences between tissues, it 
wasn´t statisticallysignificant (0.015 μg.g-1; 0.050 μg.g-1). The results obtained in these analyzed species are 
adequate for human consumption, since the levels of total mercury are inferior to thatone established by the 
Brazilian legislation.
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The fish Cachara, Pseudoplatystoma reticulatum, from Pimelodidae family, originating from the rivers 
Amazonas, Araguaia-Tocantins and Prata. The objective of this work was to evaluate different diluting 
solutions for cooling the Cachara semen to 5ºC. The experiment was conducted in March 2013 at the Fish 
Research Laboratory of Delicious Fish - in Primavera do Leste district, located in Mato Grosso State. Three 
Cacharas males, with two and a half years old and 3.5 kg of body weight from Aquabrasil breeding program, 
were used. The fish were caught by trawl and then taken to the breeding laboratory to collect the semen. The 
semen collected from each male was performed using a 5 mL syringe, after light massage in the abdominal 
cavity in the cerebrum-caudal direction. The semen collected went previously analysed and stored in an ice-
styrofoam box (5ºC) until the cooling preparation, using the appropriate diluent solutions. The semen samples 
were centrifuged for 10 minutes in epeendorf tubes (1.5 mL) for extraction of the seminal fluid. For this 
procedure a Mini Centrifuge (Mini tube model and Mini strip) was used. After centrifugation, the supernatant 
was removed, and then the semen osmolarity was performed. The osmolarity of Cachara semen and the 
diluents used for the conservation in the cooling was analyzed through a Microprocessed Osmometer (Model 
PZL-1000). The dilution solution for the semen cooling process was made by the mixture of cryoprotectants 
(10%) in 0.9% sodium chloride (NaCl) solution. For the development of the cold protocol the following 
diluents were used, grouped in different treatments: Control = (semen in natura, without dilution); DMSO 
= semen + diluent (Dimethyl sulfoxide); ETI = semen + diluent (Ethylene glycol) and MET = semen + 
diluent (Methanol), all associated with 0.9% sodium chloride solution. The treatments were evaluated for 
motility (seconds), mortality rate (%) and vigor for a 24 hour period of semen cooling at 5°C. The results 
showed that TSI treatment had: motility of 22.95 seconds, motility rate 3.6% and vigor 1.0 with diluent 
containing TSI and MET treatment, the motility was 18.57 seconds, motility rate 3.0% and vigor 1.0, and were 
significantly superior in relation to the other treatments, maintaining seminal motility for more than 24 hours. 
The conservation process of Cachara semen is a viable alternative for the conservation, in short term, being 
possible through the use of the cryoprotectants: Ethylene glycol and Methanol, maintaining for 24 hours an 
adequate sperm quality, with motility, motility rate and superior spermatic vigor, indicating great potential to 
conservation of this species semen.

Keywords: biotechnology, Cachara, cryoprotectants, native fish, reproduction
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The breeding of fish in southern Brazil is affected in the winter period, with the objective of evaluating 
the production of Nile tilapia and jundiá,created in a system of recirculation of water in alternating cycles, 
an experiment was carried out from October 2014 to April 2016.The breeding complex was divided into 
reproduciton and fattening in a portion of one for three. The stocking density was of five fishes per cubic meter 
for the fattening. The fattening structure was composed of 3 7.000 liters units, composed of an 5.000 liters 
tanks and one of 2.000 liters tank, both conected by an recirculation with water pumping system . The bigger 
tank contained the fishes for fattening, the smaller was used for biofiltration. The water recirculation for the 
tanks was provided by an hydraulic pump of 3.000 liters per hour capacity. At the end of the experiment the 
fishes were slaughtered and evaluated for the yield of fillet, carcass, trunk, viscera and fins, as well as yield of 
their meal of residues, the data were evaluated by the test T. The fishmeal residue meal was made by cooking 
the autoclaved filleting residues, then drying in an oven with forced ventilation and milling of knives and 
hammers. Nile tilapia showed a significant (p> 0.05) lower value (33.7%) of the fillet than the jundiá (40.7%), 
as well as for the trunk (47.2% vs 58.8%) and viscera (11.6% versus 15.2%). On the other hand, the Nile 
tilapia presented higher values (p <0.05) than the jundia (88.0% vs 84.5%) and fins (15.2% vs 11.6%). Flour 
residue meal yield values were similar (p>0.05) for Nile tilapia (29.4%) in relation to jundiá (29.1%), one of 
the major problems presented by Nile tilapia is a low yield of fillet when compared to other fish species and 
as the main product of tilapia is fillet, this parameter can affect the gain of the producer if the industry pays for 
income, too by a factor of greater waste production. However, evaluating the percentage of flour produced, 
there was no difference between the species, which should probably be related to the quantitative water of the 
fish and their respective flours. However, the production of Nile tilapia alternated with jundiá yielded a yield 
of cuts and residues that are within the range found in traditional fish farms in the Southern Region of Brazil, 
both those that use production systems in excavated tanks or network tanks, therefore it can be considered a 
good alternative for the region.

Keywords: Aquaculture, Oreochromis niloticus, native fishes, Rhamdia quelen
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This work aimed to evaluate the dietry fish consumer profile of the Federal University of Mato Grosso’s 
(UFMT) Sinop campus community. Personal interviews were conducted using a structured questionnaire 
focusing on the frequency of consumption, mode of consumption, place of acquisition, fish consumption 
and personal data. Thirty nine interviewees voluntarily took part in this interview. This study revealed a high 
consumption frequency within the UFMT Sinop community in contrast to the general population of Brazil. 
This may be related to the fact that the higher the level of education in the community, the greater the awareness 
of the importance and benefits of fish consumption, as observed in the UFMT Sinop academic community. 
The region’s cultural customs may also play a role in dietry fish consumption, as fishing, and consequently 
fish consumption, present cultural values within the region. Weekly consumption presented a low frequency, 
however interest in consuming fish meat was high. In recent years there has been an increase in research 
aimed at assessing the potential health benefits associated with fish consumption, including protection against 
some chronic diseases. We conclude that fish consumption within the academic community of Sinop can 
be considered satisfactory, as it is consumed at least once per week. Studies related to fish consumption are 
important as they reveal critical information for use in public policies and socio-educational measures in the 
scope of health and promotion of this highly regarded meat, as the demand for any food product is primarily 
due to the development of strategies that popularize its consumption. In this sense, it is essential to know 
the preferences and needs of the consumer through market research. Additional studies on the production 
of aquaculture resources in the region will also be made to form a parallel of studies between producers and 
consumers.
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There are no legal guidelines for the eletronarcosis of fish in Brazil, and no recommendations on the parameters 
(voltage (Hz), current (A), time) to be used in pre-slaughter stunning of these animals. The aim of this study 
was to establish better parameters of eletronarcosis and to evaluate the influence of this pre-slaughter stunning, 
on the welfare and meat quality during 21 days ice storage in cobia (Rachycentron canadum). Four stunning 
methods were evaluated: 1) Hypothermia (ice and water solution 1:1), 2) Eletronarcosis with 800Hz, 1.7 A 
per three seconds, 3) (Eletro 800) Eletronarcosis with1200 Hz, 2.5 A per three seconds (Eletro 1200) and 
4) Anesthesia with eugenol. We used a n = 12 fishes per treatment. After stunning fish were slaughtered by 
bleeding through the gill cut and kept in thermal boxes with ice for 21 days. Were evaluated rigor mortis 
index, muscle pH, dielectric properties, volatile nitrogen bases (VNB) in selected time periods after slaughter. 
For comparisons between treatments, we used one-way analysis of variance (ANOVA) for parametric data 
and Kruskal-Wallis test for non-parametric data (P<0.05). Fishes stunned by hypothermia and anesthesia 
took respectively 10.54 and 13.14 minutes to show reflexes indicative of insensitivity, while the eletronarcose 
promoted the same condition in 3 seconds. The rigor mortis onset was observed at 24 hours after slaughter 
for fish stunned by all treatments, except for the Electro 1200, in which this phenomenon occurred at 120h of 
storage. Fish stunned by anesthesia, Eletro 1200 and Electro 800 showed statistically equal pH means, lower 
than those stunned by Hypothermia (6.57, 6.58, 6.63 and 6.84 respectively). For the dielectric properties 
of the meat, the Electro 800 treatment presented the highest mean (6.9); the treatments Hypothermia and 
Anesthesia promoted intermediate values (6.2 and 5.3), while Eletro 1200 presented the lowest mean (2.6). 
VNB values differed significantly between groups (P <0.01).The highest values were observed in fish stunned 
by hypothermia while the lowest value were in fish stunned by Eletro 1200. Eletronarcosis with1200 Hz, 2.5 
A per 3 seconds is able to promote fast apparent stunning in cobia, respecting the concepts of animal welfare 
and humane slaughter. In addition, this treatment provided greater stability of cobia meat kept on ice.

Keywords: pre-slaughter stunning, eletronarcosis, welfare, cobia
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Our aim in this study was to analyze the histological aspects of tuvira testicles (Gymnotus spp.) subjected 
to reproduction by different hormonal inducers. Sixty tuviras were captured, approximately 40g ± 10g and 
transported to fish sector of PUC-Goiás. The fish were placed during the period from December 2013 to 
February 2014, in a 90 days adaptation period. Using a randomized design four treatments were defined under 
ten replicate or ten animals per box, each animal being a replicate. For induction of tuvira, three hormones 
were tested. For the control group saline solution at 2% was used, the other groups used: the extract of carp 
pituitary (EBHC), equine chorionic gonadotropin (ECG) and synthetic analogue of gonadotropin-releasing 
hormone (GnRH-a). The three hormones were applied in two doses, the first one (preparatory) in order to 
promote full maturation of gametes and the second for the purpose of releasing the gametes. For histological 
analysis, five males per treatment were euthanized, the testicles were removed and evaluated by the ventral 
section of the coelomic cavity and quickly stored in Bouin’s fixative solution for twenty-four hours. After 
fixation of the testicles, slides were prepared and photographed at the Molecular Systematics Laboratory of 
the Federal University of Viçosa. Fifteen frames per fish were photographed in light microscope, where these 
ten images were analyzed using the software Image- Pro Plus ®. The volume ratio occupied by the components 
of testicular parenchyma (seminiferous tubules and intertubular tissue) was determined by counting 2660 
points projected on ten images obtained at random, with 266 points in each image. Populations of germ 
cells were quantified for spermatogonia type A, type B, primary spermatocytes, secondary spermatocytes, 
spermatids and Sertoli cells (S) and the proportion of the lumen. Data were analyzed through comparison 
of means by Tukey test, performed by the Statistical Analysis System software - SAS. The results indicate 
that the GnRH hormone showed a greater ability to promote final maturation in the testicles, followed by 
ECG hormone. The EBHC hormone didn’t succeed to promote the final maturation, suggesting a longer 
duration than other used hormones. One possible explanation for the greater induction of the GnRH-hormone 
would be the ability to produce endogenous gonadotropins. Other hormones have justified their answers in the 
specificity of membrane receptors on Sertoli cells and Leydig. More researches about the tuviras response to 
hormonal inductors are required.
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Fish farming has been expanding in Brazil and are being responsible for a great impulse in the diversification 
of agricultural production, allowing to many small rural farmers a new form of income and occupation. In this 
context, the western region of the Paraná State in Brazil has become a major fish productive center and the 
activity has great economic importance for the region. Most of the fish farmers do not control the expenses, 
resulting in economic and productive loss. The study consisted of the economic analysis of twelve tilapia 
farms in the municipalities of Marechal Cândido Rondon and Toledo/Paraná, Brazil, during the years of 2014 
and 2015. Data were collected on disbursements with labor, fry or juveniles, ration, electricity, maintenance 
and other inputs. For the production cost calculations was used the methodology described by Matsunaga 
(1976). Labor costs for production varied from R$ 1.101,48 to R$ 14.773,00 and the average labor cost in R$ 
per kilogram of tilapia produced was R$ 0,40. Food expenses were the most significant, participation in Total 
Operating Cost (TOC) ranged from 62,30% to 83,25%. The average Total Operating Cost (TCO) was R$ 2,69 
and productivity varied from 5.714 kg/ha to 97.540 kg/ha. In ten of the twelve fish farms analyzed, the selling 
price, with an average of R$ 3,13 was satisfactory, exceeding production costs. The results of this research 
show a great variation in the data found, due to numerous factors such as ration, water quality, administration 
and others. It is observed that the economic efficiency in the fish farms can increase since there is greater 
control of the expenses, better management and organization of the activity.
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Due to the increased interest in biofuels, the production of ethanol from corn recently started in Brazil, 
generating waste with potential for use as an ingredient in animal feed, the DDGS (dried distillers grain 
with soluble). As its processes results from fermentation of corn grain by yeast and enzymes, this residue 
has high protein and low soluble carbohydrates, which makes it good source of vegetable protein in animal 
feed. Thus, the aim of this study was to evaluate the effects on growth performance, feed utilization and 
economic viability of soybean meal replacement by corn DDGS in diets for Piaractus mesopotamicus. For 
that purpose, P. mesopotamicus juveniles (21±0.2 grams) were randomly distributed in 20 fiber glass tanks, 
divided in five treatments (0, 10, 20, 30 and 40% DDGS) and four replicates, feeding experimental diets for 
100 days. Diets had equivalent protein (29% of digestible protein) and energy (13.4 kj g-1 of digestible energy) 
contents. Tanks were disposed in a recirculated system supplied with aeration and temperature kept constant 
by heathers (27°C). Parameters of weight gain, specific growth rate, average body weight, viscera somatic 
index, hepatic somatic index, carcass yield, feed intake, feed conversion ratio, protein efficiency ratio, total 
dietary cost and weight gain cost were evaluated. Data were subjected to one-way ANOVA and in case of 
significance (p <0.05) Tukey’s test was carried out adopting a 5% probability level. Feed conversion ratio 
and efficiency protein ratio were positively affected by DDGS inclusion. The other growth parameters did 
not differ between treatments. Dietary costs of weight gain were reduced in 26% with DDGS inclusion and 
soybean meal replacement. Thus, it is possible the inclusion of 40% of corn DDGS as a plant protein source 
in diets for Piaractus mesopotamicus in total replacement of soybean meal without provide negative effects 
on fish performance and positively reducing production costs. 
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The effect of pre-selection of fingerlings size and stocking density on Thai tilapia culture at the Irapé dam, 
Minas Gerais, near the community of Mandaçaia, one of the local communities, was evaluated in this study. 
Three initial sizes of stocking, and pre-selection of fingerlings by size or initial screening were evaluated, 
which were: 1- without screening (12.6 ± 2.5 cm, 46.9 ± 26.6 g), 2- selecting the minors (10.4 ± 1.4 cm, 24.3 
± 10.9 g), and 3- selecting the largest (14.8 ± 0.8 cm, 70.6 ± 14.5 g). All three were maintained at the density 
of 112.5 m-3 fish. There were also three stocking densities (112.5 fish m-3, local standard density, 125 and 150 
m-3 fish), with fingerlings with total length of 12.6 ± 2.5 cm, and weighing 46.9 ± 26.6 g. After 187 days of 
trial, the larger fingerlings selected has a higher standard length than the small ones selected, and the non-
selected ones (p <0.05), the other treatments were being similar to each other (p> 0.05). However, for the other 
parameters, weight, total length, Fulton´s condition factor, and size selection did not provide any difference 
(p> 0.05). The fish densities of 112.5 and 125 m-3 fish provided total and standard lengths similar to each other 
(p> 0.05) and larger (p <0.05) than those submitted to density of 150 m-3 fish. However, the weight and the 
Fulton´s condition factor were similar for fish at all densities. Although the weight of the tilapias submitted at 
densities of 112.5 and 125 m-3 fish were statistically similar, and has average weights of 918.7 g, and 709.8g, 
respectively, varying in 22.73 %. The results of this work indicate that fish should be selected for size at the 
beginning of the culture, and the density of 125 m-3 fish should be used, but that other evaluations should be 
conducted, because at lower density the fish tend to present a greater weight.
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In this study we aimed to determine the apparent digestibility coefficient (ADC) for dry matter (DM), crude 
protein (CP), crude energy (CE), ether extract (EE) and chitin in diets containing inclusion levels of 0.0, 
7.92, 15.70, 31.40 and 48.56% of shrimp meal (SM) as the protein source. For the determination of the 
nutrients ADC of these diets, 100 tambaquis with average weight of 249.79 ± 9.08 were randomly distributed 
in 10 aquariums of 310 L (10 fish / aquarium) to receive the experimental diets, and on collection days, one 
group of five experimental units was transferred to faeces collectors until obtaining four pools of samples 
per treatment, being three replicates per diet. The specific activity of chitinase (U mg-1) was evaluated in the 
stomach, pyloric caecum, proximal and distal intestine of six fish per treatment that were fed for 82 days with 
diets presenting inclusion levels of 48.56% and control. The lowest ADC (82%) for crude protein was found 
for the inclusion level of 31.4% (P> 0.05) and the highest ADCs (90 and 88%) in the control treatment and 
48.56%. The same behavior was observed in dry matter ADC. After the evaluation of the models that best fit 
the data, a quadratic effect (P <0.01) was observed for crude protein ADC (y = 0.095x2 - 1.8252x + 93.853, 
R2 = 0.74) and dry matter (y = 0.1461x2 = 2.7023x + 77.698, R2 = 0.61). For crude energy ADC there wasn’t 
significant difference (P> 0.05) between treatments. For the ether extract the highest ADC values were found 
for 7.9 (89%), 31.4 (84%) and 48.5% (88%), differing significantly (P <0.05) from inclusion levels of 0 (82%) 
and 15.7% (79%). The linear regression model represented by the equation y = -0.4247x + 75.449 (R2 = 0.36) 
was the best fit for the ADC values of the ether extract (P <0.05). Quadratic effect was observed on chitin 
ADC, being represented by the equation y = 4.20x2 + 1.48x - 0.015 (R2 = 0.84). Chitinase-specific activity 
was found in all fragments of the gastrointestinal tract (GIT), with increased activity in the stomach (1.1 
units of N-acetylglucosamine mg-1) and pyloric caecum (0.9 mg N-acetylglucosamine unit) (P <0.01) in the 
inclusion level diet of 48.5%. For proximal and distal intestine there weren’t differences between the control 
and 48.56% (P> 0.05). Thus, it can be concluded that the inclusion of shrimp meal in diets for tambaqui affects 
the nutrients ADC and that chitin is a digestible compound by tambaqui.

Keywords: native species, round fish, chitin, chitinase specific activity

Effects of Shrimp meal on the digestibility of diets for tambaqui 
(Colossoma macropomum)

Cristielle N. Souto1*, Graciela P. Martins1, Jader A. Vieira2, Lázara Aline S. Silva2, Milena 
Aparecida F. Campos2, Edma C. de Miranda3, Denise S. de Oliveira2, Igo G. Guimarães2

1Universidade Federal de Goiás, Goiânia/GO; 2Universidade Federal de Goiás, Jataí/GO; 
3Universidade Federal de Alagoas, Maceió/AL

*PhD Student in Animal Science – cristielle_souto@outlook.com;

Theme 2  |  Aquaculture and fish farming



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 371

The Capitán de la Sabana (Eremophilus mutisii) is a Colombian endemic fish species, listed as Vulnerable 
in the Red Book of Freshwater Fishes. This situation leads to intensify studies for the conservation of the 
species. It is a priority to know and establish techniques in the first life phases of the Capitán de la Sabana. 
Therefore the object of the present study was to understand the physiological changes that occur in the 
embryonic development at the macroscopic level and in the yolk sac. This study helps to comprehend the 
initial development, growth, and survival of embryos and larvae as a contribution to the conservation and 
use of the species. Embryos were obtained by hormonal induction, using hypophysis common carp extract in 
adult and sexually mature individuals. For the study, 10 samples of embryos were taken every hour during the 
first twelve hours post-fertilization (HPF) and then 6 hours until hatching. For the larvae, ten samples were 
taken every 6 hours, from 6 (HPE) to 78 (HPE) and every 12 hours from 96 (HPE) to 201 (HPE). The sampled 
individuals were sacrificed in MS 222 overdoses and were fixed in buffered formaldehyde at 4%, after which 
using a Nikon microscope the photographic registry was made. Total length and yolk sac area were recorded. 
Observations show that the embryonic development in Capitán de la Sabana had a total duration of 72 hours, at 
which time the larvae began their hatching. The time from fertilization to the fifth cleavage (32 cells) and sixth 
cleavage (64 cells) ranged from 7 to 8 HPF. In E. mutisii before hatching, the first ten somites were observed 
in 48 HPF. The duration of the organogenesis, with an average temperature of 15 ± 1°C, was between 42 HPF 
and 66 HPF and finally, hatching occurred after the third day. The yolk sac of the Capitán de la Sabana has 
two phases of absorption, the first comprises 6 hours to 96 Hours Post-Hatching (HPE), at this stage the yolk 
sac is spherical, and its volume was calculated by the following formula, V = 4/3 π r3. V is the volume of the 
yolk sac (mm3) at the time of sampling and r the average height and length of the yolk sac. Subsequently, the 
second phase comprises 102 to 201 HPE, where the yolk sac form is ellipsoidal. Therefore its volume was 
calculated by the following formula: V = π / 6 L H2. Where L, is the length of the yolk sac (horizontal axis); 
H, is the height of the yolk sac (vertical axis). According to measurements in the samples, the absorption of 
the yolk sac started at 12 HPE and was completed at 201 HPE corresponding to 15 days of age of the larva, at 
which time exogenous food should be available, adequate in quantity and quality.
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The blue shark, Prionace glauca (Linnaeus, 1758) popularly known as dogfish blue is the most abundant 
species in the marine environment, being able to be found in the three oceans. With the diversity of species, 
the description of any specific liver can hardly be used as a model. Together with this variability, some 
physiological characteristics of the fish contribute to increase its hepatic polymorphism, however, it can 
be considered as the starting point for comparative and phylogenetic studies among vertebrates. Fish liver 
appears as a key organ that will control many vital functions and play a prominent role in physiology, 
both in anabolism and catabolism. An analysis was performed by light microscopy and scanning electron 
microscopy in the structural morphology of the blue shark liver, in sizes among 4 cm to 45 cm, and compared 
with an approximately 2-m adult individual. In the results we obtain the presence of different sizes of lipid 
storage vacuoles stored in the hepatocytes. We observed, with the growth of the animal, it increases the fat 
storage, decreasing proportions of hepatocytes, lymphocytes and blood vessels indicating this stocking since 
embryogenesis, since the female uses fat from her liver to maintain the embryos and to give buoyancy to the 
animal that don’t have a swimming bladder, besides functioning as an energy reserve.
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Amino acids and their metabolites are important regulators of metabolic routes necessary to maintenance, 
growth, feed intake and nutrients utilization in fishes. Arginine is one of the most versatile amino acids in 
some species, and when supplemented in the diet may reduce the body fat content and improve the metabolic 
profile. Based on the evidences observed in other species, this study was carried out to evaluate the effects of 
arginine supplementation in the fatty acid deposition in Pacu (Piaractus mesopotamicus) fingerlings. It was 
used 120 Pacu fingerlings with 15.76 g of body weight (BW) on average, which were uniformly distributed 
into ten boxes with 50 L capacity (12 fingerlings per box). A completely randomized design was used with 
two treatments and five replicates. The treatments were commercial ration supplemented with 1% of alanine 
(Control) and commercial ration supplemented with 1% of L-arginine (Arginine). Three fishes were randomly 
captured from each box and slaughtered at days 0, 10, 20 and 30 of trial period to evaluate the profile of 
fatty acid deposition in the carcass. After the fishes were removed at each day of slaughter, three identified 
fishes were replaced in the boxes to maintain the stocking density. Data were analyzed in a mixed model 
with repeated measures on time, where the fixed effects of type of ration, time (days of slaughter) and their 
interactions were considered. Means were compared by F test at 5% of probability. The supplementation with 
L-arginine reduced the levels of fatty acids 16:1, 20:4 n-6, 24:0, DHA, MUFA and the ratio PUFA:SFA, and 
increased the levels of fatty acids 16:0, 18:0, SFA and the ratio n-6:n-3. The levels of fatty acid 20:4 n-6 and 
MUFA reduced with time and showed mean values of 0.79 and 0.63 g 100 g-1 for 20:4 n-6, and 45.86 and 
44.15 g 100 g-1 for MUFA at days 0 and 30. On the contrary, the levels of fatty acids DHA and SFA increased 
with time and showed mean values of 0.07 and 0.26 g 100 g-1 for DHA, and 38.97 and 41.34 g 100 g-1 for 
SFA at days 0 and 30, respectively. The decrease of levels of MUFA, PUFA and the PUFA:SFA ratio, and the 
increase of levels of SFA and the n-6:n-3 ratio in the carcass indicate that supplementation with L-arginine led 
to a reduction of meat quality. The inclusion of 1% of L-arginine in the ration does not improve the fatty acid 
profile of Pacu carcass and, therefore, is not recommended.

Keywords: amino acids, carcass, meat quality, PUFA



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 374

The western region of the Paraná State in Brazil is home to a large number of fish farmers, whose activity 
is integrated into family production systems. In these locations there is a lack of current and consistent 
information on the actual situation of the fish farms. This information is important for several sectors of the 
tilapia production chain, from fish farmers, fingerlings producers, feed companies, slaughterhouses and even 
public policies. The study consisted of the evaluation of the profile of twelve tilapia-producing fish farms in 
the municipalities of Marechal Cândido Rondon and Toledo/Paraná, Brazil. During the productive cycle of 
tilapia from 2014 to 2015, data were collected in loco with semi-structured questionnaire. It was observed 
that fish farming is the main source of income for 41,6% of the producers and that 100% of the fish farms 
use family labor. The number of excavated ponds varied from one to eight and the average water surface is 
20.800 m2. More than 83% of fish farms market their production in refrigerators. It was verified that the main 
problem reported by the fish farmers was the commercialization and that the technical assistance occurs in 
an irregular way. The technologies used by the producers are aerators, automatic feeders and tilapia-specific 
feeds. In relation to equipment and/or kits for water analysis, 75% of the producers have these items, but do 
not perform samplings frequently. No diseases related problems have been reported in the fish farms. The 
average productivity is 29.514 kg of fish per hectare of water surface per year and the producers reported 
satisfaction with the activity. The results of the study can be used by companies and institutions of research 
and extension as an indicator for restructuring the fish activity for better economic, zootechnical and social 
results.
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Golden mussel (Limnoperna fortunei), It is original from the southeast of Asia, Is a highly invasive species in 
Brazil that has generated productive, economic and biological impacts on Brazilian aquaculture, mainly in fish 
farm with have net cages. With the objective to evaluated the genetic diversity of L. fortunei population in fish 
farms with phase in cages systems, located in the reservoirs of Canoas I (PCAN), Rosana (PROS) and Capivara 
(PCAP), in the river of Paranapanema, Parana, Brazil, eight loci microsatellite was amplified using the DNA 
extracted from the abductor muscle of 75 samples (25 by population). Five of the eight loci used produced 38 
alleles and the number of alleles per locus ranged from 26 to 13, with an overall mean of 7.6. Only five null 
alleles were observed. The mean values of allelic richness (Ra) were different among populations. The mean 
number of effective alleles (Ae) ranged from 2,032 to 3,282. The observed heterozygosity (Ho) was lower 
than expected (He) in all populations, with a deviation in the Hardy-Weinberg equilibrium. The mean value of 
inbreeding coefficient (Fis) was positive and significant for all populations the analysis of molecular variance 
(AMOVA) identified greater genetic variability within the populations and the fixation index (Fst) showed a 
small genetic differentiation between them. Significant associations (p = <0.05) of linkage disequilibrium were 
observed in all populations. It was identified the occurrence of gene flow in all populations and absence of 
recent Bottleneck effect, with positive correlation between genetic and geographic distance. The populations 
were separated in the dendrogram with the formation of two clusters: PCAN x PCAP and PROS. Population 
group analysis showed a K = 2, with genetic similarity between the three populations and greater proximity 
between PCAN and PCAP. The results showed high genetic variability in the three populations studied, with 
genetic similarity between populations, occurrence of gene flow, positive correlation between genetic distance 
and geographic distance and absence of influence of Bottleneck effect. Let us conclude that control measures 
directed to anthropogenic factors could have a high contribution to preventing or even controlling the spread of 
L. fortunei, such as local and regional surveillance in places considered geographically vulnerable to invasion, 
or a measure related to Application and dissemination of environmental education programs on all-important 
aspects of the golden mussel.
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The aims of this study was to evaluate the incidence of gills monogenous parasites in tambaqui juveniles 
(Colossoma macropomum) fed diet with different levels (15%, 25%, 35%) of Brazil nut meal (Bertholletia 
excelsa) inclusion and a control treatment. Monogeneas are helminths ectoparasites that the preferential 
location is in the gills and can provoke intense infections, lesions in the tissues, alteration in the behavior and 
decrease on livestock performance. The experiment was lead in Sena Madureira city of Acre Brazil, and it was 
used 1000 tambaqui juveniles with initial average weight 11 ± 0.8 distributed in twenty 1000 L polyethylene 
boxes, with a daily water renewal rate of 10% the volume and constant aeration. Was adopted statistical 
design completely randomized (DIC), with four treatments and five replications. After 90 days, six fishes were 
collected from the treatment, the stunning/killing methods was thermal shock. It was measured total length, 
standard length and total weight. A cranial incision was then made to remove the gills and then stored in 1: 
4000 formalin-containing flasks, shaken vigorously, so that the parasites were separated from the gills after 
standing for two hours, the vials were filled with 10% formaldehyde. The gills were examined together and 
individually, analyzing the presence of parasites, using the stereoscope. It was observed presence of parasites 
in all treatments, the control treatment the incidence was 11.9 ± 16, and for the treatments with 15, 25 and 35% 
with Brazil nut meal inclusion were 10 ± 9, 13 ± 6, 7 ± 5 respectively. There were no significant differences 
between treatments evaluated by Kruskal-Wallis non-parametric test (P> 0.05). The inclusion of Brazil nut 
meal in diets of tambaqui juveniles does not influence the number of gills parasites.
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Matrinxã (Brycon cephalus) is has aroused the interest of breeders due to several aspects, such as, meat widely 
appreciated, omnivorous food habit, high rusticity and dominated artificial reproduction. The experiment was 
carried out at the Experimental Station of Aquaculture of the Coordination of Technology and Innovation - 
COTI, of the National Institute of Amazonian Research - INPA located in the city of Manaus, state of Amazonas. 
Two hundred and forty juveniles were randomly assigned to six incubators and fed twice daily (9:00 am to 
4:00 p.m.) until apparent satiety for five months. The aim of this study was to evaluate the effect of partial and 
total replacement of fishmeal by soybean meal in the on male gonadal development by histological analysis. 
Three treatments based in the source protein were used: T1 (100% fish meal), T2 (50% fish meal and 50% 
soybean meal), and T3 (100% soybean meal). A total of 11 males were collected. Fragments of gonads from 
all specimens were fixed in Bouin’’s for 4-12 h and subjected to routine histological procedure: embedded in 
paraffin, sectioned at 3 a 5 mm, and stained with hematoxylin/eosin (HE).Gonadal maturation was determined 
based on stages of differentiation of spermatogenic cells found .Three different maturation stages: were found 
stage 1, or resting only had primary and secondary spermatogonia, ; stage 2, or initial maturation, where 
was possible to see primary and secondary spermatogonia, and primary and secondary spermatocytes,; and 
finally, stage 3, or advanced maturation/mature with acidophyle secretion inside the lumen of the seminiferous 
tubules. The results suggest that fish fed with T3 (100% soybean meal) had slower gonadal maturation when 
compared to T1 and T2.However, further studies areis necessary to state a final conclusion about the influence 
of feeding on gonadal maturation of matrinxã males.
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Itaipu Binacional annually produces and growth fingerlings of P. mesopotamicus for two purposes: support 
the production of native fish in net tanks; and release repopulation of fish in the hydroelectric reservoir with 
the objective of environmental awareness and education. With the water crisis observed in recent years, 
which influences the level of reservoirs, negatively impacting the operation of aquaculture, it is essential to 
rationalize the use of water, generating the need to develop efficient production models from the use of water 
(Mainly for fish farming). The use of biofloc technology (BFT) allows a reduction up to 95% of water use. 
In this way, P. mesopotamicus hatching were carried out in a BFT system with the objective of evaluating 
the larvae and post-larvae performance during thirty days. The larvae were carried out at the Fisheries and 
Ecology of Native Species Research Station (EPPEEN). Three circular-shaped tanks with a useful volume of 
5,500 L were used and supplied with artesian well water (pH 7.0). Post-larvae with seven days after hatching 
were given by INPAA (Environmental Aquaculture Research Institute / UNIOESTE). The stocking density 
was two post larvae liter-1, totaling approximately 11,000 pls tank-1. Daily, temperature, pH, dissolved oxygen 
and ammonia were monitored. Sugar was used as a carbon source to reduce the ammonia levels of the tanks in 
the proportion of 12:1 (C:N). Artemia’s nauplie were used as live food and after fifteen days of hatching were 
gradually replaced by commercial feed. The parameters of water quality observed were: average temperature 
= 29.03 ± 0.38ºC; pH = 7.45 ± 0.04; Dissolved oxygen = 5.92 ± 0.31 mg L-1. Ammonia = 0.12 ± 0.06 mg 
L-1. In relation to the ammonia levels, these were acceptable for species, with the ammonia peaks occurring 
between the 18th and 20th day of hatching. Survival in larviculture was 100% at the end of the 30th day. The 
total production in those tanks was 35,000 fingerlings with a mean weight of 0,109 g and the final biomass 
was 1.295 kg tank-1 or 0.235 kg m3-1. With the results observed in this work it can be concluded that the BFT 
can be used for the larviculture of this species, in addition no effluents were generated.
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The goal of the study was to evaluate the effects of royal jelly on the parameters of zootechnical performance, 
sexual reversal effectiveness and survival of Nile tilapia post-larvae. The experiment was carried out at the 
Fishery Laboratory of the Federal Institute of Education, Science and Technology of Ceará Campus Crato 
during 28 days. A total of 960 three-day-old Nile tilapia larvae weighing 14,64 mg and measuring 9,54 mm, 
distributed in a completely randomized design with four treatments (0.0, 300, 600 and 900 mg of royal jelly 
kg-1 of feed) and six replicates, being considered as an experimental unit a tank with 40 post-larvae. The 
animals were fed with isoprotein and isoenergetic ration. To promote the sexual reversal of post-larvae, the 
hormone 17α methyltestosterone was added to the experimental rations. The animals were counted, weighed 
and measured to determine the performance parameters. To confirm the efficiency of sexual inversion, ten fish 
from each experimental unit were transferred to tanks and cultured for more 41 days. After this period, the fish 
were desensitized and sacrificed to determine the proportion of males and females. The data were submitted 
to analysis of variance and the means were compared to Turkey test at 5% probability, using the computer 
program R. The results of the parameters of water quality remained within the recommended values for the 
species. The increase of the inclusion of freeze-dried royal jelly in Nile tilapia rations did not present statistical 
differences for the values of final mean weight, mean weight gain and height. However, it influenced (P<0,05) 
the values of final mean length, standard mean length and condition factor. There was no mortality during the 
phases of sexual inversion. The addition of 1000 mg of freeze-dried royal jelly kg-1 of feed in diets for post-
larvae of Nile tilapia promoted a reduction in total length, standard length and condition factor. The royal jelly 
did not interfere in the sexual inversion process of post-larvae of Nile tilapia subjected to hormonal induction.
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Pre-slaughter procedures of fish such as fasting and insensitivity can be stressful to the animals and in Brazil 
there are no guidelines that regulate them, this stage of production. As tilapia is one of the most cultivated 
species in the country, and are subjected to pre-slaughter fasting without standardization and subsequent 
review, this study aimed to analyze different periods of fasting (0, 24, 48 and 72 hours) combined with stunning 
methods (hypothermia and electronarcosis) pre-slaughter changes of meat quality of Nile tilapia (Oreochomis 
niloticus). 24 Nile tilapias were used (average weight of 679.54 ± 126.90 g and average length of 33.31 ± 2.04 
cm). The fish were transported alive and distributed in four batches of six fish and housed in four concrete 
tanks. After acclimatization (ten days), the fish were subjected to different periods of fasting (0, 24, 48, 72 
hours) and then combined with stunning methods being: (1) hypothermia - exposure of animals to ice and 
water solution in proportion 1:1 and (2) electronarcosis - exposure of animals to electrical current of 200 volts, 
60 Hz, 4.8 amps for 5s. After stunning the tilapias were slaughtered by cutting from the gills, with bleeding 
in ice water, followed by biometrics, muscle pH measurement, dielectric property, index of rigor mortis and 
carcass yield, being the data submitted to analysis of variance (ANOVA) and if detected significant differences 
(P < 0.05) the means were compared by Tukey test. It was observed that the fish effectively stunned by 
hypothermia and subjected to 48 and 72 hours of fasting took a minute longer to achieve the state of apparent 
stunning. It was found that the lowest pH value occurred in fish treatment with 72 hours of fasting and numb 
for hypothermia while the other groups showed average values of pH in the range of freshness (6.5 - 6.8). 
For dielectric property was observed, the lower score in the treatment of animals with 72 hours of fasting and 
numb for hypothermia, while the stunning by electronarcosis remained apparently no differences. It wasn’t 
verified differences in rates of income of casting, in fasting and in two stunning shapes. It was concluded that 
to aspects relating to animal welfare and meat quality of fasting until 48 hours and electronarcosis are efficient 
and safe methodology on stunning of tilapias, since it causes fast stunning, without prolonging the stress and 
suffering to the animal, adapting as a method of efficient humane slaughter in fish.
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Capitan de la Sabana is an endemic catfish of the Bogotá river (Colombia), it has been an important animal 
protein foods source for surrounding inhabitants. However the specie is under threat of extinction by 
overfishing and environmental pollution. Increase the knowledge about the biology of the specie is important 
for designs strategies for conservation and fish culture. The objective of this work was to characterized body 
morphometric measurements and corporal indexes of Eremophilus mutisii and the implications for its culture. 
Thirty four individuals (Twenty seven females, six males and one indeterminate) conserved in a formaldehyde 
solution 10%, collected in the Bogotá river, specifically in Suesca region were analyzed. Typical morphometric 
measurements for catfish shape fishes were made by vernier. The aspect ratio of the caudal fin was determinate 
by image analysis software (ImageJ). Gonadosomatic index, hepatosomatic index and carcass yield was 
determined for each fish. Correlation, regressions and principal component analysis was used for analysis of 
the data. The sex not affect the body shape of the fishes. The relationship between length and weight was fitted 
for each sex. The aspect ratio of the caudal fin ranged from 1.35 to 1.88 (mean: 1.58). Thus the specie could 
be cataloged as an sedentary specie. The gonadosomatic index of the females (mean: 14.43%; range: 8.84% to 
23.22%) increased as function of body weight and was higher than the males (mean: 5.32%; range: 2.31% to 
8.29%). Therefore, the carcass yield was lower in females than males. The mean of hepatosomatic index for 
females was 0.86% (range: 0.43% to 1.88%) and for males was 0.63% (range: 0.39% to 1.09%). Eremophilus 
mutisii is a sedentary fish species, therefore for its culture the feeding management should be careful for avoid 
feed losses. The current characterization has implications for reproductive management and for definition 
optimum slaughter sizes for the species.
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Celomatic lipid accumulation is a problem faced by animal industry because this type of fat is usually not 
edible and, therefore, a waste of dietary energy. Although fat deposition is under endocrine regulation, several 
nutritional factors induce changes on fat deposition by triggering hormone-dependent regulation. Despite 
the high number of works on the regulatory mechanisms in mammals, the studies in fish are scarce and 
sometimes contradictory, with special emphasis to neotropical fish species. Therefore, in this study we provide 
evidence that the amino acid balance has a marked effect on lipid deposition in tambaqui. To test whether the 
replacement of intact protein from fishmeal by a mixture of crystalline amino acid could affect adiposity 
in tambaqui, three semi-purified diets were formulated to replace fishmeal protein at 25, 50 and 75%. A 
fishmeal-based diet was formulated as the control, and an additional soy protein concentrate-based diet was 
included to test the effect of replacing fishmeal protein by a plant protein source on lipid accumulation. 
All diets were formulated to meet or exceed the nutrient requirement of tambaqui. 150 tambaqui juveniles 
(31.56 g ± 0.5) were randomly stocked into 15 500 L aquaria (ten fishes per aquarium) connected to a water 
recirculation system in a completely randomized design with five treatments and three replicates. After 60 
days of feeding, chemical composition of whole body, fillet and celomatic fat were recorded. Additionally, 
serum metabolites and protein and amino acid utilization were determined. We observed a linear decrease 
on total lipid content of the fillet and whole body according to the increase of amino acid replacement level 
(P<0.01). The same trend was observed for celomatic fat and protein and amino acid utilization (P<0.01). A 
linear increase on serum glucose, lactate and urea were also observed (P<0.05), while no clear effect on TAG 
levels were observed. These results suggest that amino acid balance may play a significant role on adiposity of 
tambaqui. However, due to the design of the study, it is not clear which amino acids might play these effects. 
Nevertheless, replacement levels above 25% seem to be detrimental and the reduction of fat adiposity may be 
driven by a high energetic cost of amino acid catabolism. Additionally, the replacement of fishmeal protein 
by plant protein seems to induce an increase in adiposity, which might be an effect of methionine deficiency. 
Further hypothesis are drawn based on nutritional ecology and physiology of tambaqui. 

Keywords: lipid accumulation, amino acid, neotropical fish, soy protein concentrate, methionine, fishmeal 

Acknowledgments: This research was financially supported by FAPEG (process number 201200544490154)

Nutritional modulation of adiposity in Tambaqui (Colossoma 
macropomum): the case of amino acid source and balance

Graciela P. Martins1, Igo G. Guimarães*2, Milena A.F. Campos2, Thiago M. Faria, Bruno 
S.M. Mazini3

1LAPAQ, Universidade Federal de Goiás – Regional Jataí, Jataí/GO
*Associate Professor – igoguimaraes@ufg.br

Theme 2  |  Aquaculture and fish farming



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 383

Aquaculture is the Brazilian production area with the greatest expansion in recent years and this increasing of 
activity in Brazil exceeds the World´s average. Fish is food rich in protein, minerals, vitamins and omega-3s. On 
the other hand, there are many factors that hinder the commercialization of the fish cultivated with deficiencies 
in the production chain until its processing: incorrect storage, lack of distribution planning, lack of sanitary 
control, resulting in poor quality of the final product. Therefore, measures are needed to ensure the quality of 
captive-bred fish and to carry out the correct management from harvesting, slaughtering, processing, storage, 
to commercialization. This work carried out field research in order to diagnose the actual fish production 
conditions, prophylactic measures and essential management practices adopted in fish farms in Sinop city, in 
the north of Mato Grosso State. A total of 10 properties were visited and interviewed, through a questionnaire, 
to investigate some questions. The results obtained in this research showed that 100% of the interviewed fish 
producers did not look for technical assistance, and 80% of the diet used was unbalanced or processed in a 
wrong way such as (%) Crude Protein included (CP) and granulometry. Only 20% of interviewed properties 
take care of feed balancing on the property. Regarding water quality control only 40% of properties have 
some kind of control while 60% do not care about this which is an important management in fish production. 
Most of fish farmers, 60%, had their fish affected by any diseases caused mainly by fungi, and 40% of them 
say that never had diseases on their fish. Our results showed that 100% of visited properties never participate 
in a technology training or had technical assistance or instruction about fish farming. About fish processing 
80% of the producers processing their fish on the property, however 100% of the properties that benefit their 
fish do not have sanitary certification. It was diagnosed that fish farmers don´t have any kind of technical 
assistance, and do not make use of prophylactic measures on their properties, revealing the “amateurism” 
of the activity in Sinop city. More researches should have been done in this area. It´s necessary to realize 
encourage programs that aim to bring technical knowledge to fish farmers to guarantee their continuity in the 
area with quality products, promoting the growth of the activity that is profitable.
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Knowledge of the reproductive biology of native fish and the application of appropriate methodologies for 
reproduction in restocking programs is essential to minimize the anthropic impacts on natural fish populations. 
The objective of the present study was to evaluate the parental contribution of Prochilodus linetaus obtained by 
two reproductive systems: extrusion and seminatural. Samples of caudal fin were collected from 25 breeders 
submitted to extrusion reproductive system in different sex ratios (1♂:1♀ and 2♂:1♀) and 138 fingerlings 
from these mating. Similarly, samples were collected from 10 breeders (1♂:1♀) submitted to seminatural 
reproductive system and 70 fingerlings generated this mating. For paternity analysis, 10 microsatellite 
loci was amplificated. The data were submitted to PAPA software version 2.0 for analysis of the genetic 
contribution of the breeders. At the same time, semen samples were collected for seminal evaluation of the 
animals submitted to the extrusion system. In the 1:1 extrusion system it was observed that one male (M4) had 
the highest contribution in progeny formation (41.8%), while in the 2:1 ratio, four males contributed between 
14.5 and 21.7%. The lowest reproductive dominance was identified in the seminatural system, with values 
varying from 22.86% to 25.71% for four males. The females of the seminatural system also showed greater 
homogeneity in the contribution to the progeny (12.85 to 25.71%). This can be justified due to the natural 
synchronization of the gametes promoted by the seminatural system. In relation to the seminal analysis, in the 
1:1 extrusion system, M3 presented the lowest values of normality index (IN = 56.0%) and M5 presented low 
sperm concentration (3.15 x 109 Sptz mL-1). In 2:1 ratio, some males had low normality index (M2, 51.3%), 
low sperm concentration (M3, 3.75 x 109 Sptz mL-1), low progressive motility (M6 and M8, 20%) and Sperm 
volume (M10, 0.4 mL). The two reproductive systems demonstrated that each male was able to fertilize 
more than one female, characterizing multiple paternity in the P. lineatus progeny. It was concluded that the 
seminatural system provided greater homogeneity in the contribution to the progeny of P. lineatus. There was 
more effective participation of males in the 2:1 extrusion system, influenced by the number of individuals and 
seminal characteristics of each male.
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The south of Brazil is characterized by a more vigorous cold season than the others regions of the country, 
which influences fish farming of tropical species. Thus, with an objective of evaluation of Nile tilapia and 
jundia alternated production; created in a water recirculation system, an experiment was carried out from 
October 2014 to April 2016. The breeding structure was composed by one rearing system and one fattening 
system, in a ratio of three to one, that is, the fattening system had three times the volume used for rearing. 
The structure of the fattening phase which has an emphasis on this work, was composed of three 7,000 L 
recirculation systems, each one with a 5,000 L circular tank and one of 2,000 L and connected by a water pump. 
The stocking density used in this phase was five fish per m3, using 75 fish, for both species. Larger tanks were 
home to fattening fish and the smallest tank was used to biofiltration. The water recirculation for each tank was 
provided by a hydraulic pump with a capacity of 3,000 L h-1. The biofilter contained macrophytes, Eichhornia 
crassipes and Pistia stratiotes, covering the entire surface. After a fattening cycle of 183 days, the Nile tilapia 
had a final average weight of 586 g, final average length of 29.5 cm, feed conversion of 1.4, a biomass of 2.62 
kg m-3 (26.2 ton ha-1) and a survival rate of 94.6%. The jundias, after a 139-day fattening cycle, had a final 
average weight of 274 g, a final average length of 30.2 cm, feed conversion of 1.76, a biomass of 1.16 kg m-3 
(11.6 tons ha-1) and survival of 84%. The values of the presented parameters approximate to those commonly 
found in rural properties with tanks in semi-intensive breeding systems. Including reflecting the period in 
which these were executed, the tilapia in the warmer months (November to May) and the jundia in the colder 
months (May to October). The use of recirculation systems in Brazil is generally used in the raising, more 
for energy savings by maintaining water temperature than by saving water itself. However, clean water is an 
increasingly scarce and expensive commodity, so even in Brazil the use of recirculation systems can become 
a reality. The alternating use of Nile tilapia and jundia is an option for the southern region of the country, both 
in recirculation systems and in traditional systems with the exchange or replacement of water, because it takes 
advantage of a greater growth potential of the Nile tilapia in the warmer months and the greater resistance and 
growth of the jundia in the coldest season.
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The south of Brazil presents a lower temperature period in the winter, which affects the productivity of fish 
farming of tropical species. Nile tilapia develops well at higher water temperatures, while jundiá adapts well at 
lower temperatures. Aiming to evaluate the production of Nile tilapia and jundiá, created in recirculation system 
in alternating cycles, an experiment was carried out from October 2014 to April 2016. The breeding structure 
consisted of a rearing system and a fattening system, the fattening system had three times the volume used for 
rearing. The structure of the rearing phase that has an emphasis on this work was composed of five circular 
plastic boxes of 1.000L in water recirculation connected to a 5,000L circular tank for biofiltration. For each 
tank, the recirculation of water was promoted by a hydraulic pump with capacity for 3.000L h-1. Biofiltration 
was provided by macrophytes, Eichhornia crassipes and Pistia stratiotes. The rearing phase was made using 
100 fingerlings for both species. The stocking density was 20 fish per m3. The first rearing accommodation 
was made with Nile tilapia fingerlings (5.06 ± 0.23 g), during 34 days from 04/10 to 07/11/2014. After the 
tilapia juveniles left the rearing structure, it was occupied by jundiá fingerlings (8.93 ± 0.15 g) for 126 days 
from 11/01 to 05/17/2015. The fish were fed with extruded commercial diets twice a day at 09:00 and 14:00 
until apparent satiation. The guarantee levels were 40% of crude protein and 3,600 kcal kg-1 of crude energy 
and an average diameter of 1.8 mm. At the end of the rearing the tilapia had 49.86 g of live weight; 14.4 cm 
of total length, 0.99 kg m-3 of biomass in the tank, with a daily gain of 1.32 g, an apparent feed conversion of 
1.08 and a survival of 97%. At the end of the rearing, the jundiás had a final weight of 90.1 g, a total length of 
21.28 cm, 1.8 kg m-3 of biomass in the tank, with a daily weight gain of 0.64 g, an apparent feed conversion 
of 1.34 and 97% of survival. The alternating breeding of these species allows the tilapia rearing in the coldest 
period of the year, while the jundiá is recreated in a warmer period, promoting a better occupation of the 
nurseries during the whole year. The performance and survival parameters were adequate for the rearing of 
these fish species, with similar values to those presented in private commercial farming, which demonstrates 
that the alternate creation of Nile tilapia with jundiá in a water recirculation system can be carried out without 
prejudice to the productivity of the breeding system.
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The objective of this work was to evaluate five symbiotic levels in juvenile feeding of Nilotic tilapia and 
their influence on productive performance and survival. A completely randomized design was used, with 
five treatments, and five replicates, at density of eight animals aquarium-1, totaling 200 fish (7.45 ± 1.24 g), 
allocated in 25 experimental plots. The juveniles were fed with five different levels of symbiotic: 0SYM 
(control - without inclusion of symbiotic kg-1); 0.5 SYM (0.5 g of symbiotic kg-1); 1.0SYM (1.0 g of symbiotic 
kg-1); 1.5SYM (1.5 g of symbiotic kg-1), 2.0SYM (2.0 g of symbiotic kg-1). The symbiotic was mixed on-top in 
feed. At the end of the experiment, the survival was recorded and all fish were weighed and measured to obtain 
the standard and total lengths, Fulton´s condition factor, and feed conversion. To evaluate the benefits of the 
use of symbiotic diets for tilapia, the fish were subjected to stress. At the end of the experiment at 56 days no 
effect (p>0.05) of the symbiotic on productive performance and survival was observed. Even after 48 hours 
without oxygenation and low temperature (below 20 °C) the fish has high survival rates, being more evident 
in the treatment with 1% and 2% of symbiotic inclusion in diet. The use of symbiotic diets for Nile tilapia 
juveniles can increase their survival and mitigate damage caused by daily management or by environmental 
factors, such as abrupt drops in temperature, being a preventive additive that can help the immune system to 
return faster to their baseline levels.

Keywords: additive, challenge, prebiotic, probiotic, supplementation
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The physiology of molt, or ecdysis, is a cyclic process that allows the normal growth of crustaceans. When the 
organism is prepared to increase in size and weight the release of the old exoskeleton occurs and a new structure 
is produced, which acquires the consistency and hardness of the previous exoskeleton. The molting process 
is regulated by several factors, such as photoperiod, hormones release and biological rhythms associated with 
environmental factors, such as the phases of the moon. In the present study, we evaluated the relationship 
between the phases of the moon and the number of ecdysis suffered by Macrobrachium rosenbergii. The 
experiment was carried out at the Laboratory of Prawn Farming of the UFPB, in Bananeiras-PB, in partnership 
with the Laboratory of Histology of the UFPB-PPGCAn. For this, 15 shrimps with an average weight of 5.7 
+ 0.3g were distributed in 3 aquariums (60 x 30 x 40cm), with 5 animals in each aquarium. The prawns were 
kept in natural photoperiod, temperature controlled by thermostat at 28°C, and feed 3 times per day (8, 12, 
and 16hs) throughout the experimental period. Prawns were marked with colored plastic discs glued in their 
carapace for individual identification of each of them. For statistical purposes, 2 ecdysis of each prawn kept 
in the aquarium were recorded, totaling 29 molts recorded (one of the animals died before molting the second 
time). In the results, we observed that the higher number of molts were registered in the waning moon phase, 
with 12 out of 29 molts recorded. In sequence, 7 molts were registered in the new moon, 6 registered in 
the full moon and only 4 in the waxing moon. Therefore, it is known that the moon phases promote a great 
influence in the aquatic organisms and their biological rithms. Ecdysis represents a moment of vulnerability 
for crustaceans towards their predators, then, to perform molts at illuminated nights, such as the full moon 
nights, would represent an evolution disadvantage. Knowing this fact, we believe that molts were significantly 
more frequent at waning moon phase because the nights were less illuminated than the previous moon phase, 
the full moon.
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The aim of the study was evaluate the effect of fish meal replacement by mixture of crystalline amino 
acids or by a plant protein source on hematological and blood biochemical parameters of tambaqui. Five 
experimental diets were prepared. One diet based on intact protein from fishmeal was used as a control. 
Another three diets were formulated by replacing fish meal protein by an amino acid (AA) mixture at 25, 
50 and 75%. The fifth treatment was made in order to replace the fishmeal for a plant protein source using 
the soy protein concentrate (SPC). 150 tambaqui juveniles (31.56 g ± 0.5) were randomly stocked into 15 
500 L aquaria (ten fishes per aquarium) linked to a water recirculation system in a completely randomized 
design with five treatments and three replicates. After 60 days of feeding trial the hematological parameters 
were evaluated. Blood samples of nine fishes per treatment were randomly collected by caudal vein puncture 
using a tuberculin syringe rinsed with 3.0% EDTA. After centrifuging, the plasma was collected to evaluate 
biochemistry analysis. The hematological profile (total leukocytes, erythrocytes, hemoglobin, hematocrit, and 
hematometric indices) and the determination of the serum biochemistry of several parameters (total plasmatic 
protein, albumin, triglycerides, lactate, glucose, ammonia and urea) were evaluated. For the erythrocytic and 
leukocyte variables of the juvenile tambaqui, no statistically significant difference (P>0.05) was observed 
between the hematological variables, except for hemoglobin, which presented the highest concentration for 
fish fed the diets with 75% AA and CPS. For the blood chemistry, it was possible to observe the increase of 
glucose and lactate and the lowest total plasma protein at the highest levels of amino acids, as well as the 
linear increase of urea with the replacement of fish meal for the mixture of synthetic amino acids (r = 0.91, 
P<0.05). The same trend was also observed for glucose, lactate and total plasma protein in fish fed the SPC 
diet compared to the control group. Increased glucose, lactate and urea at the highest levels of amino acids 
may be an indication that the amino acids are in excess and are being catabolized as an energy source. Based 
on our results, we may assume that an increase in protein synthesis occurs up to 25% AA replacement and in 
general intact protein replacement by an amino acid mixture does not affect red blood cell parameters.

Keywords: Colossoma macropomum, essential amino acids, hematology, nutrition, omnivorous, seric 
biochemistry
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Our aim in this study was to analyze the aspects of reproductive biology of Cichla piquiti (Blue Peacock 
Bass) in the reservoir of the Hydroelectric Plant of Serra da Mesa, an environment where they are naturally 
founded (Rio Tocantins, Goiás, Brazil). There was a sampling of 217 specimens, 109 of which were females 
and 108, males over an annual reproductive cycle (October 2012 to September 2013) with the use of artificial 
lures. Fish biometric and macro and microscopic classification of gonadal maturation data provided the basis 
for investigation of the following reproductive parameters: 1) the type of spawning for gonad morphology at 
each stage of development; 2) the reproductive period, through the time of gonadal maturation frequencies of 
Gonad Somatic Index (GSI), and condition factor (K1 and K2); 3) the existence of reproductive seasonality; 
4) the size at first maturity (L50); 5) the size of which 100% of the population is able to reproduce (L100); 
6) the composition of the population in total length and sex ratio, and 7) the length-weight relationship of 
the species. The results indicated parceled spawning and intense reproductive activity in all months of the 
year, with a reproductive seasonality. There were no differences in sex ratio over the year. There was sexual 
dimorphism in growth, with positive allometric growth of males and negative allometric growth of females. 
Males had higher amplitudes in total length and weight than females, and sizes of first maturation (L50) were 
higher than females, being 32 cm for males and 33.5 cm for females. The L100 was estimated at 33.4 cm 
for males and 34.2 cm for females. The variation in body condition represented by the allometric condition 
factor (K1) minus somatic factor (K2) varied only for females, as well as variations of the Gonad Somatic 
Index (GSI) in different stages of gonadal development which were significant only for females, both possibly 
due to the weight of the tests, negligible when compared to the ovaries. There were no significant temporal 
variations in the GSI and K1 of both males and females, possibly due to the presence of mature and emptied 
individuals throughout the year. Variations in air temperature, accumulated rainfall and reservoir volume did 
not affect the reproductive activity, which may indicate reproductive success of Cichla piquiti in more variable 
environmental conditions. Still, continuous monitoring of the population would be needed in order to manage 
and preserve the species in its original basin.

Keywords: Blue Peacock Bass; Reproductive biology; condition factor, Gonad Somatic Index
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Pacu caranha (Piaractus mesopotamicus) is a species of economic importance in Brazil, being among the five 
most produced species of fish in the country. The relevance of the documentation of the reproductive biology 
of this species becomes fundamental to determine reproductive protocols that allow the reproduction of this 
species in breeding systems. We aimed to present data on the condition factor (CF), development and gonadal 
morphology of 10 fish sampled in the Paranaíba River (location 19º 01’12,2 “south 50º 29’49,6” west) in 
two seasons of year: Spring (October) and Summer (February). In spring the length and total weight of all 
sexes ranged from 56 to 72cm and 4.500 to 8.910g, respectively. In the summer, values ranged from 56 to 
82cm and from 5.300 to 7.850g. The allometric coefficient of males and females representing CF was 0.9 in 
spring and 4.0 in summer (represented by the equation y = 0.9346x1.5607, R² = 0.97 and y = 4.019x0.5344, R² = 
(Ovoc II = 64.8%), followed by oocytes type I (ovoc I = 0.84, respectively) indicating a negative allometric 
growth in the summer period. Relative frequency oocytes type II (ovoc II = 64.8%) was observed in females 
in the spring period, followed by oocytes type I (ovoc I = 19.8%) and primary vitellogenic (Vit I = 5,7%). 
Secondary vitellogenic oocytes (Vit II) were not found in this period. In males the highest found relative 
frequency was for spermatids (35.1%), spermatozoids (18.6%), secondary spermatocytes (15.2%), primary 
spermatocytes (8.4%), lumen (9%), Sertoli cells (6%), spermatogonia type B (5%) and spermatogonia type A 
(4%), respectively. In the summer period, females showed a relative frequency of 60.6% for ovoc II, 29.7% 
for Vit I, 6.5% for ovoc I and 3.2% for Vit II. In males, the highest found relative frequency in the summer 
period was spermatogonia type A (55.2%), followed by spermatogonia type B (18.5%), Sertoli cells (20.3%) 
and Lumen (6%). There were not found primary spermatocytes, secondary spermatocytes, spermatids and 
spermatozoids cells in the summer. These results indicate a reproductive activity peak of males between 
November and January, while in February (during the summer) males of this species are in the gonadal 
regeneration phase. For females, the reproductive period reaches more months in the summer.
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One of the difficulties in jundia larviculture (Rhamdia quelen) is related to its first feeding, a brine shrimp 
is one of the food choices that produce good results, but this organism has few hours of life in the fresh 
water environment. This study aimed at determining the growth and survival of post-larvae grown in slightly 
salinized waters, fed with brine shrimp species. The experiment was carried out at the Aquaculture Laboratory 
of the Federal Institute of Paraná - Foz do Iguaçu Campus – Block H, with five treatments and four replications. 
The treatments were composed of artificially salinized water with different concentrations of salt (g L -1 of 
NaCl): 0 (T1), 2 (T2), 4 (T3), 6 (T4) and 8 (T5). A total of 2000 post-larvae of jundia were distributed in 20 
aquaria with 20 liters of water, just after the absorption of the yolk sac and mouth opening. The post-larvae 
were fed twice daily, with a number of organisms that met the apparent satiation of the larvae. The physical 
and chemical properties of the water were measured at baseline and every five days, where the mean values 
of pH and dissolved oxygen (mg L-1) ranged from 7.79 to 7.83 and 6.89 to 7.19 respectively. There were no 
significant differences between the different salinities. For electrical conductivity (mS cm-1) and for salinity 
(mg L-1), the mean values were T1- 0,25 and 0; T2- 3.78 and 2; T3- 7.23 and 4, T4 - 10.62 and 6; T5- 13.93 and 
8 g L-1 NaCl, respectively. These results were expected due to the addition of NaCl in the culture environment, 
while the temperature (ºC) was measured daily in the morning and in the afternoon with an average value 
of 25.5oC. Mortality was observed in all treatments with addition of NaCl, obtaining survival of only 98%, 
with an average weight gain of 0.018g for the cultured fish without addition of salt in the water. Taking the 
results into account, concentrations above 2 g L-1 of NaCl in the culture water of R. quelen larvae are not 
recommended.
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Round species are considered to be more commercially produced in the Brazilian Amazon. Due to its high 
acceptability by the consumers, it has an interest aroused by fish farmers from different regions. The objective 
of this work was to perform a study about the main elements of the productive chain of rheophilic fingerlings 
in the Mesorregião of Southeast of Para, raising their main characteristics of productive and nutritional 
management. Data from the survey were obtained through interviews with owners from september to october 
2016, aiming to collect data from the production system of the 2015/2016 harvest. Among the fingerlings, 33% 
are located in the Municipality of Tucumã, and the remaining 67% are divided between the Municipalities of 
Breu Branco, Parauapebas, Marabá and Xinguara. Regarding production, the area presented a total of 12,220 
million fingerlings in the harvest, with the most tambaqui (Colossoma macropomum) and their hybrids, the 
tambatinga (Colossoma macropomum (fêmea) x Piaractus brachypomus (macho) and tambacu (Colossoma 
macropomum (fêmea) x Piaractus mesopotamicus (macho). The breeding laboratories have an average of 114 
m2, using at least 4 incubators, with a capacity varying between 500 and 5,000 L, using 200 eggs of induction-1 
tank, with an average stay of 6.8 days, being fed in this phase by 60% of the properties. During the larval phase, 
the mean stocking density was 300 larvae m²-1, initially fed by environment enriched with phytoplankton, and 
in the fingerlings phase with average weight of 8% of live weight, with average crude protein between 45 and 
50%, With an initial particle size of 0.5 mm extending up to 2.5 mm, costing the producers by harvest, an 
average of R $ 6,750.00, and natural food sources such as phytoplankton and fertilization costing an average 
of R$ 3,587.66. As for the production flow, 60% of the producers stated that they were locally traded, the 
remaining deliveries in the region and in the states of Tocantins, Goiás and Minas Gerais. The fingerlings 
are marketed on average 3 g, with about 3 cm animal-1. Among the interviewed producers, 100% said they 
were satisfied with fish farming in the state, and also wanted to expand the enterprise for the coming years. 
As for the difficulties faced, absence of technical assistance, problems with water quality and the acquisition 
of ration are among the main pointed out in the research. From the context, it was verified that the fingerlings 
production units are lacking in technical information, fundamental factor for a change in the same system 
by means of management and planning, ensuring a sustainability for the development of fish farming in the 
region.
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The tetra Astyanax altiparanae is a fish species native from Southeast and South Brazil. Its presents economical 
and production interest due its importance in recreational and professional fishing and human nutrition. Due 
increased in freshwater contamination, including the productive systems water sources, and the effects of 
climatic changes on fish health, the aim of this work was to evaluate the effects of WSFg, in acid water (pH 
4,0) scenario to A. altiparanae. Specimens (N = 40) were exposed to WSFg (0.5%) for 96h in acid water. At 
the end of this period, 20 fishes were submitted to recovery for 96h (only acid freshwater) totaling 192h of 
experiment. After 96 and 192 h, fishes were anesthetized and had blood collected for hematology analyzes and 
gill tissue for histopathology. Total hematocrit, leukocytes count and plasma protein content decreased along 
exposure and recovery (p<0.05). Chloride cell count decreased and epithelial lifting increased after 192h of 
experiment (p<0.05). Thrombocytes count was lower in fish exposed to WSFg (96h) and control fish after 
192h (p<0.05). The results suggest that A. altiparanae exposed to WSFg presents hematological alterations 
indicative of alterations in hematopoietic capacity, which can be attributed to the physiological stress imposed 
to the animals. Such condition of stress also induces histopathological alteration associated to the control of 
osmoregulation mechanisms due to the expansion of the adjacent pavement cells. Thus, we concluded that 
exposure to WSFg changes the levels of hematological parameters and, associated with aquatic acidosis, 
generates quantifiable gill histopathological changes.
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Recreational fishing practiced in public reservoirs is the most significant market niche for lambaris, which 
are used as live bait to catch species such as peacock bass (Cichla spp.) and South American silver croaker 
(Plagioscion squamosissimus). The lambari Deuterodon iguape is a small sized Characiforme indigenous to 
the watershed of the Serra do Mar. Its geographical proximity to coastal regions enables convenient market 
opportunities to accommodate consumers who frequent the coast. Among those demands there exists marinas 
and companies that exploit nautical tourism, recreational or professional fishing. Each of these demands 
requires the production of live bait for different fisheries. The objective of this study was to characterize the 
tolerance of the lambari (D. iguape) at different salinities through determining the lethal salinity (LC50; 96h), 
which would verify the possibility of using the species as live bait in an estuarine environment. We used 21 
aquariums of 10 L each, stocked with 10 fish each and divided into seven treatments with three replicates per 
treatment. The salinity concentrations analyzed were 0 (control), 5, 10, 15, 20, 25, 30 and 35 g L-1. Mortality 
was recorded every 30 minutes for the first 12 hours and every 1 hour up to 24 hours. After this period, the 
findings occurred every 12 hours, upon which the dead fish were removed. We calculated the values of lethal 
salinity LC50 for each salinity using the statistical software Trimmed Spearman Kaber and observed signs of 
intoxication. The estimated values of LC50 for 24, 48, 72 and 96 hours were 12.25, 10.60, 9.58 and 8.99 g L-1, 
respectively. The main effects observed were agitation, particularly in the higher salinity treatments during 
the first 30 minutes. This may be associated with the physiological stress level that causes major discomfort 
for the animals exposed to salinities from 20 to 35 g L-1. The erratic swimming behavior was observed after 
an exposure period longer than 60 minutes in all treatments. In the lower salinities, we observed this behavior 
after four hours of exposure to 15 g L-1, 48 hours in the salinity of 10 g L-1, and after at least 72 hours in the 
salinity of 5 g L-1. Alterations in skin color occurred in all treatments except in 5 g L-1 salinity. The lambari is 
a viable live bait alternative for sport fishing of Centropomus spp, replacing live shrimp, by tolerating salinity 
for a longer time than what is necessary to capture the target fish. The use of D. iguape as live bait in estuarine 
fishing is environmentally safe and there is no risk of introducing the species into the environment, since it is 
endemic to rivers and streams in the Atlantic Forest and becomes a new production and market alternative for 
coastal aquaculture.
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The objective of this study was to evaluate the effects of royal jelly on the performance and survival parameters 
of Nile tilapia Oreochromis niloticus post-larvae subjected to a sanitary challenge. The experiment was 
conducted at the Fishery Laboratory of the Federal Institute of Education, Science and Technology of Ceará 
Campus Crato for 31 days where 900 post-larvae with three days of age were used and distributed in 30 
aquariums with a useful volume of 35 L. The treatments were completely randomized with five treatments (0.0, 
250, 500, 750 and 1000 mg of royal jelly kg-1 ration) and six replicates being considered as an experimental 
unit an aquarium with 30 post-larvae. To promote the health challenge, a challenge solution (30 g of swine 
feces in natura diluted in 600 mL of distilled water) was prepared. 10 mL of the challenge solution were taken 
daily and administered to the aquariums. The water quality parameters of dissolved oxygen and temperature 
were measured daily in the morning and afternoon. PH and electrical conductivity only once a day. Free 
ammonia, nitrite, phosphorus, biochemical oxygen demand, chemical oxygen demand and thermotolerant 
coliforms were measured at the end of the test. The zootechnical performance data obtained were submitted to 
analysis of variance and the results were compared by the Turkey test at 5% probability using the R program. 
The values of nitrite, phosphorus, biochemical oxygen demand and thermotolerant coliforms of the solution-
Discipline and electrical conductivity, free ammonia, nitrite, and biological oxygen demand of aquariums 
are above the species comfort range. The addition of the challenge solution in aquariums exposes animals to 
adverse conditions. The royal jelly did not have a significant effect (P>0,05) on mean values of final weight, 
weight gain, carcass weight without viscus, total length, standard length, specific growth rate, condition factor 
and survival. The addition of royal jelly to rations for Nile tilapia post-larvae during the sexual inversion 
phase had no effect on the parameters of zootechnical performance and survival.

Keywords: diets, health challenge, sexual inversion
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The Nile tilapia (Oreochromis niloticus) is the most widely cultured species on intensive system production in 
Brazil, and sometimes it is subject to abrupt change by poor water quality that can affect its health. Then, the 
use of probiotic and antibiotic is an alternative to keep up the high water quality and the fish welfare. Thus, the 
aim of this present study was to determine the effects of the use in water and dietary supplementation of yeast 
(Saccharomyces cerevisiae) and florfenicol as growth promoter in Nile tilapia juvenile. Tilapia juveniles (1.0 
± 0.68 g) were allocated into five groups (25 fish group-1) in duplicate for 56 days. Fish were subjected to five 
treatments: Control - water and diet without supplementation; YD – water without supplementation and 10 g of 
yeast kg-1 in the diet; ANTW – 0.002 g of antibiotic L-1 in water and diet without supplementation; ANTWYD 
– 0.002 g of antibiotic L-1 in water and 10 g of yeast kg-1 in the diet; ANTD – water without supplementation 
and 0.01 g of antibiotic kg-1 in the diet. The results of partial and total length, body weight gain, biomass, feed 
conversion, Fulton’s condition factor, and specific growth rate did not show significant differences (p>0.05). 
However, fish in ANTD has greater (p<0.05) survival rate than other groups. The intestinal microbial diversity 
of the fish may have been modulated by the florfernicol supplementation. The florfernicol supplementation for 
tilapia juvenile is recommended as growth promoter.

Keywords: antibiotic, growth promoter, performance, probiotic, welfare
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The addition of antibiotics in livestock production systems is a common practice to prevent diseases and 
metabolic disorders and to improve feed efficiency, particularly when animals are intensively reared. 
However, due to antibiotic resistance and possible risks to human health (residues in the final products), their 
use has been prohibited in some regions of the world. Consequently, researches are increasingly focused 
on natural alternatives, which are well accepted by consumers. Thus, alternative solutions to improve cattle 
performance and improve the food shelf life are required to replace the antibiotics. Each plant has specific 
active components that determine its extract characteristics. Forty purebred Nellore heifers with an initial 
average weight of 297.6 ± 31.2 kg were randomly assigned to one of five finishing diets (n = 8 per treatment). 
The five experimental diets (based on previous studies) were: CON – without essential oil and active principles 
(eugenol, thymol and vanillin); ROS – rosemary essential oil (4 g/animal/day); BLE – eugenol, thymol and 
vanillin active principle blend (4 g/animal/day); BCL – eugenol, thymol and vanillin active principle blend (2 
g/animal/day) + clove essential oil (2 g/animal/day); and BRC – eugenol, thymol and vanillin active principle 
blend (1.33 g/animal/day) + rosemary essential oil (1.33 g/animal/day) + clove essential oil (1.33 g/animal/
day). The heifers were finished on their respective diets for 73 days until they reached a medium weight of 
356.6 ± 32.6 kg. They were then slaughtered at a commercial abattoir, after a solid fasting period of 12 h, in 
compliance with the slaughter standards of the State Inspection Service legislation in Brazil. The carcasses 
were then divided medially through the sternum and vertebral column, identified and chilled below 4 ºC for 
24 h. The Longissimus thoracis (LT) was excised from the left side of the carcass between the 7th and the 
13th ribs for subsequent analysis. It was evaluated Radical scavenging assay (DPPH, ABTS e FRAP). Three 
methods (ABTS, DPPH and FRAP) were used to verify if the diet with essential oil and the active principles 
would have any effect on meat antioxidant activity. All three assays revealed similar results. Compounds 
with antioxidant activity can be incorporated into the diet, and could be transferred to the muscle, not only to 
prevent or reduce oxidation in muscle food but also improve meat quality. Antioxidants are typically added 
to the feed at moderate levels because high levels of inclusion may lead to adverse effects, like pro-oxidative 
action. Generally, among the treatments evaluated, the BLE and BCL diets showed higher antioxidant activity. 
In contrast, CON showed the lowest antioxidant activity. The higher antioxidant activity may help maintain 
the meat quality during its shelf-life.
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The objective was to evaluate beef quality traits of five cuts of purebred and crossbred Nellore females reared 
solely on pasture (Brachiaria decumbens and Brachiaria brizantha). Breeds assessed consisted of purebred 
Nellore (16) and ½ Nellore + ½ Santa Gertrudis (NE+SG) crossbred (16). All animals were slaughtered with 
32 ± 1.5 months old and carcasses were chilled for 24 hours. After this period, brisket, shoulder, eye of round, 
top sirloin and strip loin cuts were separated and sliced into steaks (2.5 cm thick), packaged and frozen for 
further analyses. Steaks were thawed for 12 hours at 10oC and analyzed for pH, color (CIE L* a* b* space), 
cooking losses (CL), Warner-Bratzler shear force (WBSF) and water-holding capacity (WHC). The experiment 
was set up as a completely randomized design and data were analyzed using the mixed model, considering 
cuts, genetic group and interaction between factors. NE+SG showed meat (P<0.05) lighter (35.19), more red 
(16.88) and more yellow (13.25) than Nellore (33.79, 16.29 and 12.32, respectively). pH, WBSF (4.1 kg) and 
WHC (77.16%) show no differences (P>0.05) between genetic groups, and pH values were considered normal 
for all cuts, 5.62 in average. Lightness and yellowness were higher (P<0.05) for eye of round (38.36 and 
14.78, respectively) than other cuts, while eye of round, shoulder and brisket cuts presented higher (P<0.05) 
redness in relation to strip loin and top sirloin. Strip loin and top sirloin showed lower (P<0.05) yellowness, 
11.78 and 11.72, respectively. Strip loin (5.74) and eye of round (5.80) exhibited the higher (P<0.05) pH, 
followed by shoulder (5.64) and brisket (5.52), whereas top sirloin showed the lower (5.36). The higher 
(P<0.05) WHC was presented by strip loin (81.91%) and shoulder (76.80%) had the small average, while 
eye of round, top sirloin and brisket were intermediate (76.67, 76.80 and 76.08%, respectively). Cuts showed 
different (P<0.05) WBSF: shoulder (3.40 kg), top sirloin (3.34 kg) and brisket (3.54 kg) were more tender, 
eye of round (4.78) intermediate and strip loin (5.43) was the least tender cut evaluated. The interaction was 
significant to CL (P<0.05). Eye of round (26.38%), top sirloin (26.49%) and brisket (26.38%) from Nellore 
had the major CL, followed by the shoulder (24.50%) and top sirloin (21.04%). Strip loin (22.94%), top 
sirloin (22.95%) and brisket (24.80%) from NE+SG presented major CL, followed by eye of round (22.09%), 
whereas shoulder (18.14%) had the least CL. NE shoulder showed the major CL compare to NE+SG, 24.50 
and 18.14%, respectively. Different muscles of heifers raised at pasture produce cuts with distinct quality 
traits, and genetic group can affect these characteristics.
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The objective was to evaluate centesimal composition, collagen and cholesterol contents of five cuts from 
Nellore (16) and ½ Nellore + ½ Santa Gertrudis (16) females reared solely on pasture (Brachiaria decumbens 
and Brachiaria brizantha Marandu). All animals were slaughtered with 32 ± 1.5 month-old and carcasses 
were chilled for 24 hours. After this period, brisket, shoulder, eye of round, top sirloin and strip loin cuts were 
separated and sliced into steaks (2.5 cm thick), packaged and frozen for further analyses. Steaks were thawed 
during 12 hours at 10ºC and analyzed for contents of moisture, ether extract, protein, minerals, cholesterol 
and total, soluble and insoluble collagen. The experiment was set up as a completely randomized design and 
data were analyzed using the mixed model, considering cuts, genetic group and interaction between factors. 
There was interaction (P<0.05) for moisture content and cholesterol. Only brisket showed difference (P<0.05) 
of moisture content between Nellore and Nellore + Santa Gertrudis. For both genetic groups, eye of round, 
shoulder and top sirloin had higher moisture content (74.39% in average), while strip loin showed intermediate 
and brisket the lowest content (69.68%). Crossbred females showed higher (P<0.05) ether extract content in 
meat than purebred, 3.89 and 3.23%, respectively. Protein (22.20%) and minerals (1.12%) contents were 
similar (P>0.05) between genetic groups. Brisket is the cut with higher (P<0.05) protein and minerals contents 
(24.55 and 1.27%, respectively), and higher (P<0.05) and similar to top sirloin as to ether extract content (4.50 
and 5.01%, respectively). Strip loin, eye of round and shoulder had similar (P>0.05) ether extract content 
(2.76%), and shoulder and top sirloin presented the lowest (P<0.05) protein content (20.59%). Total and 
insoluble collagen were similar (P>0.05) between genetic groups, but ½ Nelore + ½ Santa Gertrudis meat 
had lower (P<0.05) soluble collagen. All studied cuts showed similar soluble collagen (0.05 mg hydroprolin g 
meat-1), but eye of round presented higher (P<0.05) total and insoluble collagen (0.67 and 0.62 mg hydroprolin 
g meat-1). Total an insoluble collagen were lower (P<0.05) in strip loin and top sirloin (0.42 and 0.37 mg 
hydroprolin g meat-1, in average). Cholesterol content was higher (P<0.05) in brisket and crossbred heifers 
(217.45 mg 100 g meat-1). The other cuts showed similar (P>0.05) cholesterol content between genetic groups 
and eye of round, shoulder and top sirloin presented lower (P<0.05) level (114.26 mg 100 g meat-1). Different 
beef cuts have distinct chemical characteristics, and genetic group of bovine can affect these traits.
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Faced with the great interest in obtaining quality food products that have a higher nutritional value, that offer 
a ease preparation and encourage the consumption of fish meats and derivatives, the objective of this paper 
was to evaluate the effects of different thermal treatments on the physical-chemical composition of Nile 
tilapia (Oreochromis niloticus) fillet burger enriched with breadcrumbs. The experiment was sketchy with 
three treatment and three reps, were considered treatments, the thermal processes of cooking on microwave, 
cooking on regular oven and deep fry. The burgers were formulated with the following ingredients: Nile 
tilapia fillet (67.5%), breadcrumbs (27.0%), egg (13.7%), salt (0.8%), onion (4.0%) and parsley and chives 
(0.4%). After their manufacture, they were submitted to the thermal treatments and evaluate their centesimal 
composition (crude protein, crude lipid, moisture and ashes), percentage of weight loss and degree of shrinkage 
(retraction). The crude protein was determinate by the Kjeldahl nitrogen analysis method, the crude lipid was 
quantified by the Goldfisch method, the moisture in an oven at 105ºC until constant weight and the ashes in 
muffle furnace at 550ºC. The physical analyzes were calculated by the difference between the crude sample 
and the cooked sample. All the analysis were made in triplicate. The results of the parameters were evaluated 
by the Tukey test. Among the forms of treatment, the microwave was the one who presented the highest 
weight loss (26.1%), followed by the roasted (9.6%) and fried, in opposite way, increase his weight (9.1%). 
The percentage of shrinkage was higher on microwave (10.5%), close to the roasted (10.0%) and opposite to 
the deep fried (0.7%). However, the fry provided a burger with high value of fat (4.6%), and the microwave 
and roast processes, with lower values, didn’t present a significant statistic difference (p < 0.05) (1.5 e 1.4%, 
respectively). The roast and microwave processes presented similar protein value (p < 0.05) (26.6 and 26.7%, 
respectively) and higher than the fried (20.4%). The deep fry was the process who provide higher (p < 0.05) 
moisture (49.8%) in regards with the others, the roasted presented a value (43.5%) lower than fried and higher 
than the microwave (39.5%), which was the lower than the others. The microwave processing promoted the 
higher (p < 0.05) value (4.2%) of ashes, followed by roasted (3.7%) and fried (3.3%). These differences may 
be relevant in a more proper choice of processing for tilapia burgers with breadcrumbs. The roasted is a good 
example of this, because it presents a product with a lower level of fat and a suitable level of moisture.
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With the perceptible searching for foods that offer a quickly and ease preparation, the food industry and science 
have been investing on the development of new products to supply this demand and promote benefits for the 
consumers health. The manufacture of burgers based on fishes and your nutritional enrichment with flaxseed 
flour fits in this trending. However, the additive can influence in the physical-chemical composition of the 
product after his prepare. The objective of this paper was to evaluate the effects of different thermal treatments 
on the physical-chemical composition of Nile tilapia (Oreochromis niloticus) fillet burger enriched with 
flaxseed flour. The experiment was sketchy with three treatment and three reps, were considered treatments, 
the thermal processes of cooking on microwave, cooking on regular oven and deep fry. The burgers were 
formulated with the following ingredients: Nile tilapia fillet (67.5%), flaxseed flour (27.0%), egg (13.7%), 
salt (0.8%), onion (4.0%) and parsley and chives (0.4%). After their manufacture, they were submitted to the 
thermal treatments and evaluate their centesimal composition (crude protein, crude lipid, moisture and ashes). 
The crude protein was determinate by the Kjeldahl nitrogen analysis method, the crude lipid was quantified by 
the Goldfisch method, the moisture in an oven at 105ºC until constant weight and the ashes in muffle furnace 
at 550ºC, all the analysis were made in triplicate. The results of the parameters were evaluated by the Tukey 
test. The deep fry provided a burger with a significantly higher value (p < 0.05) of fat (16.7%), followed by the 
microwave treatment (13.3%) and the lower level of fat was the roasted (11.6%). The processes in microwave 
and fry presents similar values of protein (p < 0.05) (with values of 35.3% and 34.9%, respectively) e higher 
than the roasted (31.4%). The fried was the process who provide the highest value (p < 0.05) of moisture 
(50.7%) in regards to others, the roasted presented a value (43.9%) lower to the fried and higher to the one 
with microwave (28.2%), which was lower than the others. The process in microwave promoted a higher (p 
< 0.05) value (5.6%) of ashes, followed by roasted (4.5%) and the fried (3.9%). So, by the point of view of 
chemical composition, the roasted process may be the most appropriate choice, because presents a product 
with levels of fat and moisture appropriate for the consumer market.
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Frog meat stands out nutritionally for source of high biological value protein, high protein content with the 
right balance of amino acids, Low lipid content (about 1%), besides high percentages of polyunsaturated 
fatty acids, low levels of fat and cholesterol. Therefore, the present study aimed to analyze the chemical 
characteristics of bullfrog meat (Lithobates catesbeianus) under different concentrations of salt grass (Atriplex 
nummularia) as a condiment preservative. Two levels of addition were tested: 1% and 2% in relation to the 
control without addition of salt grass. The analyzes were carried out at: zero day, 1, 3, 6 and 9 shelf life days 
of samples kept under refrigeration. For humidity and protein percentages, there was no significant difference 
between the evaluated treatments. The mean protein levels varied between 24 and 26%, and humidity of 38%, 
being within the standards reported in the literature which says that the amount of proteins present in the fish 
can contain on average 20% of proteins, and not being influenced by the addition of salt grass. Already the 
lipid content increased (p<0.05) proportionally with the addition of salt grass (1.4, 4.9 e 6.5 for 0%, 1% and 
2%, respectively). Being the control according to the consulted literature and the others above the reported 
values. As the fiber values increased with the increase of the saltgrass concentration, this fact is expected 
because the nature of the additive used. For the lipid oxidation values (TBARS) there were no statistically 
significant differences (p>0.05) between treatments and neither for shelf life on the evaluated days. The frog 
meat presented low content of malonaldehyde/kg Which ranged from 0.24 to 0.34 mg, being considered in 
good condition, Since values above 3.0 mg de malonaldehyde/kg by sample, Indicate lower shelf life because 
they are closely related to the rancidity rate. From the point of view of chemical composition the use of salt 
grass as a natural preservative Increases the lipid and fiber content without affecting moisture and protein 
contents. 
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Milk is one of the most adulterated foods and due to the difficulty of industries in implementing effective 
programs of adulterated milk identification, we aimed to compare the accuracy in adulterants detection in raw 
milk, of a compact equipment (MilkoScan FT1) that uses the FTIR (Fourier transform infrared) spectroscopy 
with that of conventional physico-chemical tests, adopted by the industry in quality control of raw materials. 
For this, about 2,500 milk samples were used for the reference spectrum construction and, to compare the 
methods, 650 samples were prepared using five adulterants (in three concentrations each): (1) cornstarch, (2) 
sodium bicarbonate, (3) sodium citrate, (4) formaldehyde and (5) saccharose with the addition of two levels of 
water or whey. Results indicated that the FTIR method has superior capacity of adulterants identification than 
that presented by traditional physico-chemical methods, with sensitivity of 85.83% and specificity of 100% 
and it can be used directly in the milk reception platforms in dairy industry, improving industrial processes of 
adulterants detection.

Keywords: fraud, spectroscopy, Fourier transform infrared, cow milk, adulteration
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Milk production is one of the main economic characteristics of Southwest Paraná, with significant growth in 
recent years, becoming one of the largest dairy basins in the state. To keep this indexes greater, some steps in 
milk production must be observed carefully, such as udder contamination, facilities, lack of proper hygiene 
of equipment and utensils. For this purpose, estimates of total bacterial count (TBC) are performed, which 
measures the degree of hygiene throughout the milk process until it reaches the industry. The aim was to 
evaluate the correlation between the TBC and the levels of fat, protein, lactose, casein and total milk solids 
from Southwest Parana dairy farms. Milk samples were collected monthly, from October 2014 to September 
2016, of 100 dairy farms in Southwest Paraná. For milk nutritional quality, levels of fat, protein, lactose, 
casein and total solids (TS) and TBC on milk. Samples were taken during daily milk gathering. Milk has 
been pre-evaluated before daily gathering: Temperature (4º C), alizarol test in milk (alizarol 78º) and negative 
on antibiotic test (Snap test duo). When some tampering was notice, milk was discarded. Samples for milk 
nutritional composition were stored into a flask with preservatives, and for TBC, a second aliquot was collected 
in a sterile plastic flask, individually packed. Both materials were sent to Programa de Análise de Rebanhos 
Leiteiros do Paraná (PARLPR) from Associação Paranaense de Criadores de Bovinos da Raça Holandesa 
(APCBRH). Contents of fat, protein, lactose and total solids were quantified through infrared absorption 
analysis. CBT was estimated by a standard plate count, an aliquot of milk is plated with culture medium and 
48 hours incubated at 36 ° C. A counting of colonies and not of bacteria isolated is made, and expressed in 
colony forming unit (CFU). Means of milk nutritional composition and TBC were estimate and correlated 
(P<0.05) by correlation procedure. . The composition of milk nutritional quality observed is satisfying, with 
means levels (g 100 g-1 milk) of fat 3.74, protein 3.15, lactose 4.44, casein 2.47 and total solids 12.30. TBC 
mean observed was 962,000 CFU mL-1, above the upper limit for region of 100,000 CFU mL-1 established 
on 2016. Altos valores de CBT estão relacionados com o manejo incorreto do rebanho, higienização falha 
em equipamentos e utensílios e também falta de higienização dos trabalhadores da ordenha, facilitando a 
proliferação de bactérias no meio, principalmente em contato com a glândula mamaria. There was a negative 
correlation between TBC and lactose (-0.2002; P<0.05). Lactose is exclusively produced by mammary gland 
and has important functions in metabolism such as calcium absorption. Low lactose content on milk becomes 
of low quality impacting the financial return to producer. There was no correlation (P>0.05) with other milk 
components evaluated.
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Milk production rate grows annually in Brazil, and has become one of the main products that leverage 
the economy on field, not just only of nutritional importance, but also the social aid, mostly at small rural 
landholdings. Paraná has an expressive, being the most intense expansion occurs in West and Southwest. In 
general, milk quality is strictly related to its composition and production process. One of the indicators for 
productive quality control is the somatic cell count (SCC), providing herd health insight and used in control 
of clinical and subclinical mastitis. Thus, the aim was to correlate the nutritional chemical components of 
milk and SCC from dairy farms in Southwest Paraná, to assess the relationship between the change in raw 
milk composition and animal health. Milk samples were collected monthly, from October 2014 to September 
2016, of 100 farms in Southwest Paraná. For milk nutritional quality, levels of fat, protein, lactose, casein 
and total solids (TS) were evaluated like SCC for herd sanitary evaluation. Samples were taken during daily 
milk gathering and milk has been pre-evaluated: Temperature (4º C), alizarol test in milk (alizarol 78º) and 
negative on antibiotic test (Snap test duo). When some tampering was notice, milk was discarded. Gathering 
was performed in cooling tank with sterilized materials and samples put into flask with preservatives and 
send to the Programa de Análise de Rebanhos Leiteiros do Paraná (PARLPR) from Associação Paranaense 
de Criadores de Bovinos da Raça Holandesa (APCBRH). Contents of fat, protein, lactose and total solids 
were quantified through infrared absorption analysis. The SCC was estimated by electronic counter, by 
laser incidence and electric pulse that was electronically filtered and converted into cell count. Means of 
milk nutritional composition and SCC were estimate and correlated (P<0.05) by correlation procedure. The 
composition of milk nutritional quality observed is satisfying, with means levels (g 100 g-1 milk) of fat 3.74, 
protein 3.15, lactose 4.44, casein 2.47 and total solids 12.30. The noticed mean SCC was 626,090 cell mL-1, 
just above the upper limit for region of 400,000 cell mL-1, established in 2016. There was a high negative 
correlation between SCC and lactose (-0.4188; P<0.0001), fact probably linked by changes in mammary 
gland, which can cause loss of lactose into the bloodstream or, in case of gland infections, consumption of this 
component occurs by pathogens. High rates of SCC converge to lesions on mammary tissue by decreasing 
lactose permeability. There was no correlation with other components evaluated. The SCC showed negative 
correlation with lactose content in crude milk from rural landholdings in Southwest Paraná.
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Unlike the other localities of the country, the population of the northern region presents greater consumption 
of fish products and derivatives compared to other meat types. Cultural issues, competitive prices, constant 
supply and extractive fishing are some of the reasons for this. This increases the amount of debris produced 
and neglected resulting in ecological, sanitary and economic damages. The present project had as general 
objective to use the residues of tambaqui (Colossoma macropomum) and matrinxã (Brycon cephalus) for the 
quantitative analysis of the centesimal composition of the biological assay of the species. The preparation 
of the silage followed the following steps: selection of fish residues consisting of heads, bowel and pimples; 
Cooking selected material at 100ºC for 20 minutes; Grinding of all material; 87% blend of cooked and ground 
co-product with insertion of 3% yogurt inoculum and 10% molasses; Incubation of the mixture for 12 days 
for the fermentation of the material. This silage underwent a new drying process resulting in the dry silage 
destined for storage. That is, 6 kg of fish residue in natura results in 1 kg of dry silage. The result of the analysis 
expressed in 100g of dry matter, followed by the standard deviation on the following: Registration ensiled 
from matrinxã: Dry Matter 94.71 ± 0.11; Humidity 5.28 ± 0.12; Gray 19.76 ± 0.02; Crude Protein 44.22 ± 
1.02; Ethereal Extract 25.41 ± 0.02. In relation to tambaqui silage: Dry matter 95.93 ± 0.03; Humidity 4.06 
± 0.02; Gray 15.74 ± 0.17; Crude Protein 42.91 ± 1.16; Ethereal Extract 28.38 ± 0.39. Among the analyzed 
species, high results were obtained for crude protein in the matrinxã silage, values found for the experiments 
with tilapia residues and in acid silage with tambaqui residues in Amazonas. The high nutritional value of 
this ingredient appears as a complementary alternative of rations for production animals. Even though it 
is a low-cost, microbiologically stable, easy to store and simple production technology, a biological fish 
assay manufacturing is still not local reality. Further studies are needed to assess qualitative characteristics 
and economic viability. It is thus hoped to become a sustainable activity focused on the issues of social and 
environmental responsibility.

Keywords: silage, fish, residues, feeding
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Concerns related to food safety have fostered the demand for products free of synthetic antioxidants. Natural 
compounds with antioxidant activity seems to be an potential feed alternative in order to naturally improve 
meat antioxidant status. The purpose of this study was to evaluate the effects of feeding pigs with dietary 
graded levels of Brazilian red pepper essential oil (Schinus terebinthifolius Raddi) on the fatty acid profile and 
oxidative stability of pork meat. Seventy-two weanling pigs (5.7 ± 0.8 kg) were allotted in a complete block 
design experiment with four dietary treatments, six replicates per treatment, and three animals per experimental 
unit (pen). Pigs were fed with dietary graded levels (0, 500, 1,000, or 1,500 mg kg-1) of Brazilian red pepper 
essential oil during a 35-d feeding experiment. At the end of the experiment, one animal per experimental unit 
(16.4 ± 2.2 kg) was slaughtered to sample Longissimus dorsi muscle. The samples of L. dorsi muscle were 
vacuum-packed and frozen (-20ºC) stored during 100-d until analyses. Then, L. dorsi muscle samples were 
ground and mixed with 0.5% salt to prepare 30 g meatballs. Lipid oxidation was measured by the quantification 
of the secondary lipid oxidation products using TBARS (thiobarbituric acid reactive substances) method 
performed in precooked (100oC for 10min in boiling water) meatballs during a chilled storage assay (up to 
8-d at 4°C). Fat acid profile was determined using gas chromatography. Data were analyzed using the mixed 
procedure of “SAS”. Inclusion of essential oil in the diet increased linearly (P < 0.05) the saturated fatty acids 
content in meat-balls, especially myristic (C14:0) and stearic (C18:0) fatty acids. Immediately after cooking, 
increasing levels of essential oil in pig diets reduced significantly (P < 0.01) TBARs-values of pork meat-
balls. However, this prevention of lipid oxidation persisted just during the first 3 d of chilled storage (short-
term after heat), increasing consistently thereafter up to d 8 of chilled-storage. In conclusion, dietary Brazilian 
red pepper essential oil seems to be effective in prevent lipid oxidation of pork meat.
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Currently, the goat kids carcass characteristics are unknown, whereby, it is necessary to generate information 
on meat quality and performance from goat breeds stablished in Oaxaca. Therefore, the objetive in this study 
was to determine the efect of genotype and live weight at different prime cutting of 46 male goats at 40 – 45 
days old with different live weight and breeds (17 Saanen, 4 french Alpine, 4 cross breeding beetwen french 
Alpine and Saanen, 12 Cross Saanen x Nubian, and 9 Nubian x french Alpine) from intensive dairy production 
system. The kid goats were fed with natural lactation and creep fed with preinitiation food. Evaluation of 
Slaughter, cutting and carcass were made at meat products workshop and into the laboratory of animal 
products of the Facultad de Medicina Veterinaria y Zootecnia, UABJO (1490 MASL, 17°03'03.2" North 
latitude 96°42'41.7" west longitude). Carcass were chilled at 4⁰C for 24 hours. The yields on the primal cuts 
were evaluated from empty body weight (ebw) and chill carcass weight (ccw); leg (lyebw, lyccw), shoulder 
(shyebw, shyccw), neck (nyebw, nyccw), ribs, anterior loin (anyebw, anyccw) and posterior loin (plyebw, 
plyccw). The data were analysed by a complete randomized model, the genotype and live weight were used 
as fixed effect, the mean difference (P<0.05) was determinated with the least square test. The results shows 
the effect of genotype on yield of prime cuts (leg 30.26%, shoulder 23.26%, ribs and anterior loin 20.49%) 
was no significant (P>0.05). Cross Saanen x Nubian and Alpine x Saanen shown the lowest values (P>0.05) 
on plyebw and plyccw. Alpine x Saanen and Nubian x Saneen showed the best performance (P<0.05) on 
nyebw and nyccw The smallest kid had the highest yield average, with respect to cold carcass weight, on leg 
and neck. However, the median size obtained the highest averages to nyebw. Acording with the cold carcass 
weight, average at prime cut are within the ranges (leg 30.27%, shoulder 23.27%, rib 20.49%, posterior loin 
12.70 % and neck 7.75 %). The rest of variables did not present statistic difference (P>0.05). Findings of this 
study indicated that genotype on goat kids of dairy goat has no effect on prime cuts yield and the live weight 
at slaughter of between 10 and 12 kg should be achieved in short periods, in order to obtain optimum yields.
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The clove essential oil has high activity antioxidant. Antioxidants are used to retard lipid and other 
biomolecular changes, thus increasing the shelf-life of the meat. The objective of study was to evaluate 
the activity antioxidant of clove essential oil in the meat from young bulls finished in feedlot with high-
concentrate receiving this oil in the diet. The experiment was carried on the State University of Maringá, at 
the experimental farm station at Iguatemi city, Paraná, South Brazil. Twenty-four young bulls half-breeds (½ 
Brown Swiss - ½ Nellore) with 10 ± 2.2 month-old and an initial average body weight (BW) of 218.0 ± 15.71 
kg were used in a complete randomized design. The basal diet was the same for all animals, and consisted of 
90% concentrate and 10% of pellets cane sugar offered ad libitum. The diets were: CON - control, CLO35 - 
3500 mg/animal/day of clove leaf essential oil, and CLO70 - 7000 mg/animal/day of clove leaf essential oil. 
The clove essential oil contained 84.5% of eugenol, 13.3% of caryophyllene and 1.3% of acetyleugenol. The 
experimental period lasted 187 days and the animals were slaughtered at 17 ± 2.2 month-old and an average 
final of 475 ± 51.3 kg BW at a commercial beef plant. Next, the half-carcasses were washed, identified and 
stored in a chilling chamber at 4ºC, where they remained for a 24 hours period. Twenty-four hours later, after 
chilling, m. Longissimus dorsi thoracis samples was collected. The steacks were collected of the 6th rib and 
extracted with methanol. The DPPH (2,2-Diphenyl-1-picrylhydrazyl) radical scavenging activity and data 
were submitted to variance analysis on SPSS Statistic. The values of the antioxidant activity in the meat of the 
animals for CON, CLO35 and CLO70 were 23.67, 25.13 and 26.05%. The meat from CON diet presented the 
lowest antioxidant activity. The CLO70 diet showed the highest radical scavenging activity (P = 0.031) and 
CLO35 diet not different from the two diets mentioned (P = 0,209). The clove essential oil can be efficient in 
the conservation of the final product when supplemented in the animals diet. The CLO70 diet were able to 
incorporate antioxidant substances in the meat when compared to the control group. The animals that received 
essential oils in the diet have higher antioxidant activity when compared to those who did not receive, and the 
activity increases as the oil dose increases.
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The objective through this work was to evaluate the effects of using different natural pigments on the carcass 
coloration of European quails. It were used 360 European quails (Coturnix Coturnix coturnix) with 22 to 42 
days old distributed in 72 experimental plots in a completely randomized design. In each plot was placed 5 
birds divided by sex, treatment and repetition. When the birds reached 42 days old, two birds from each plot 
were slaughtered which represented the average weight of the plot for analysis of meat quality characteristics. 
The birds had ad libitum access to water and ration. The treatments were basal diet without addition of 
pigment, basal diet with addition of urucum or saffron in different concentration levels (1%, 1.5%, 2%, and 
3%). The evaluation of carcass coloration was performed subjectively through a colorimetric color scale for 
meat and fat used by the University of Ox and Meat. In addition, for the evaluation of skin color it was used 
the same scale for abdominal fat. The characteristics analyzed were skin color and flesh of the breast, skin 
color and flesh of the leg and coloration of abdominal fat. Data were evaluated by the software Primer v6. In 
a multivariate analysis was considered the effect of pigmentation, its different levels of concentration, sex, 
the interaction between pigment and level, and the interaction of levels, pigments and sex. For the different 
pigments there weren't significant difference (r = -0.019; p>0.788). There weren't significant difference for the 
levels (r = - 0.011; p>0.775) and sexes (r = - 0.001; p>0.462). For the interation of levels and pigments (r = - 
0.016; p>0.905) and levels, pigment and sex (r = - 0.008; p>0.635) there weren't difference either. Regarding 
to natural pigments, the responsible substances for pigment coloration are carotenoids, in the case of urucum, 
and curcumin for the saffron. In conclusion, meat and skin coloration from the different evaluated parts were 
not influenced by the addition of natural pigments. It is important to emphasize that carotenoid deposition may 
not have influenced the coloration of meat and skin from the different parts evaluated, in reason of possible 
metabolic problems presented especially for excessive increase of liver as the different pigments were used.
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Few decades ago, the commercialization of quail meat was basically related to the slaughter of laying quail 
(Coturnix coturnix japonica) when it reached the end of its production. However, this market has changed 
in reason of bigger consumer acceptance, good production, rusticity of animals and low investment in the 
production of meat quails. Meat quality is dependent of many factors such as: feed, lineage, age and sex. 
Some parameters are used to evaluate quality meat and one of them is the pH mensuration. The objective 
through this study was to evaluate the pH of quail meat fed with natural pigments (saffron and urucum). 
The experiment was developed in the Coturniculture Sector of the Animal Science course of the Institute of 
Agrarian and Technological Sciences, at the Federal University of Mato Grosso, Rondonópolis Campus. It 
were used meat quails from European lineage (Coturnix coturnix coturnix) with 22 days old. The birds were 
placed in cages and had ad libitum access to ration and water. The treatments consisted of basal diet without 
addition of pigment and basal diet with the addition of urucum or saffron in different concentration levels (1.0; 
1.5; 2.0 and 3.0%) for both sexes, totalizing 18 treatments. It were used a total of 360 quails with 42 days 
old. The birds had a fasting period of eight hours, then were stunned and slaughtered by cutting of jugular 
vein. Two birds were collected from each experimental plot, representing the average weight from the plot, 
totalizing 72 females and 72 males. The pH analysis was performed 24 hours after slaughter and the carcass 
remained cooled. The pH was measured using a penetration electrode in the Pectoralis major muscle. Data 
were analyzed through generalized linear models (GLM) using the R Core Team program (2014). There 
weren´t significant effects (P>0.05) of pigmentation, pigmentation levels, sex and all possible interactions 
among the treatments of pH 24 hours postmortem of birds. The final mean pH for breast meat of quails were 
5.981, which is close from the means presented for broiler chickens (pH around 5.7 and 5.9). Therefore, the 
use of saffron and urucum as pigment in the ration for meat quails, in the levels mentioned in this study did 
not have effect on the pH of meat.
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The casein is important protein component used on the production of cheese and other milk products. The 
evaluation of its amount is an essential parameter to evaluate the milk quality. The aim of this work was 
evaluate casein percentage in the milk and it association with cow age of calving, milk production and lactation 
stage. We used 45 Holstein cows, semi confined, with milk production mean equal to 30 kg/ cow / day, milked 
twice on the day, belonging to a milk farm localized at Alto Paranaíba region, Minas Gerais State. The milk 
samples were collected after each milking, once by month, during seven months and evaluated at milk quality 
laboratory of the Animal Science Department of the University of São Paulo, College of Agriculture, ESALQ/
USP, São Paulo State. The casein concentration analysis was realized using FTIR (Fourier transform infrared 
spectroscopy) by MilkiScan FT+ 6000 (FOOS ANALYTICAL). The mean of casein percentage found was 
2.43%, indicating a desirable value, since, ensures more enzymatic coagulation for dairy products. The results 
of casein concentration were submitted to variance analysis including the follow sources of variation: age of 
calving, milk production and lactation stage. All the variables evaluated were statistically significant (P<0.01) 
for casein percentage. Afterwards, the regression analysis was used to evaluate the association between the 
studied variables. We used aov function of Stats package of the software R to process the analysis. The linear 
regression model described better the association between casein percentage and lactation stage (R2 = 0.12) and 
percentage of casein and milk production (R2 = 0.038). The association among casein percentage and lactation 
stage, still that moderate, might be related to year period of the collect of milk, since, the casein production 
is seasonal. The association between percentage of casein and milk production indicated a reduction in the 
percentage of casein when the production increased. It might be related to use of milk production how main 
genetic selection trait at farm. Percentage of casein and age of calving was better adjusted by quadratic 
regression model (R2 = 0.13). According of results the casein percentage in the milk depends of cow age of 
calving, milk production and lactation stage. Thus, the monitoring of this solid is important in the dairy cattle 
for improvement the yield of the milk products.

Keywords: dairy chain, days in milk, milk yield, milk composition, milk solids

Evaluation of the percentage of casein in the milk in Holstein cows

Larissa de M. Coelho1, Matilde da C. Pessoa*1, Stéphane C. O. Estevão1, Igor J. dos Reis1, 
Leticia S. N. da Silva1, Carla R. Resende1, Flavio M. de Almeida1, Deusa H. G. Machado1

1Centro Universitário de Patos de Minas, Patos de Minas / Minas Gerais, Brasil
*Advisor professor – matildecp@unipam.edu.br

Theme 3  |  Food science and animal products



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 414

In Portugal, as well as in other countries of Mediterranean Europe, goats and sheep are produced in an extensive 
system where they are used to produce milk for cheese. Lambs not being able to compete with milk production 
are slaughtered from one to three months of age, producing light carcasses and highly prized by consumers. 
These carcasses are traditionally marketed with quality marks such as protected designation of origin (PDO) 
and protected geographical indications (PGI). However, there are animals outside the specifications of these 
quality marks, animals slaughtered or of weight or age which can not be classified under a PDO or PGI 
label. These animals have acceptable resistance by the consumer as soon as a low commercial value. A 
new pâté product was developed based on the Serrana goat meat and the Churra Galega Bragançana sheep, 
outside the quality brands aged between five and nine years, raised on the farm of the Polytechnic Institute 
of Bragança (IPB). The pâtés were prepared at IPB's Laboratory of Quality of Meat and Carcass (LTQCC). 
Four formulations for each species were made: goat / sheep treatments with 10% and 30% of olive oil and 
10% and 30% of pig's belly, with the following denominations: goat / olive oil (C10% Az, C30% Az), goat 
/ pig (C10% P, C30% P), sheep / olive oil (O10% Az, O30% Az) sheep / pig (O10% P, O30% P). As sheep, 
goat and pork belly were cooked separately at 60º, coins with a 6mm sieve and condiments according to each 
treatment specifications. The mixture was homogenized, packed in glass containers, and heat-treated at 121° 
for 30 minutes. To determine the total fatty acid profile of the product, the total amount and percentage of 
fat were first extracted by the method of Folch adapted for meat. Subsequently the samples passed through a 
process of methylation, reading and quantification of the fatty acid profile by gas chromatography. The values 
found were analyzed by means of least squares (LSM) and the differences between them were determined 
by the student t test (t test), where p≤0.001. The total saturated fatty acids (SFA) ranged from 23.43% for 
O10% Az pate to 46.06% for O30% P pate, the sum of monounsaturated fatty acids (MUFA) was higher in 
pate O30% Az 67.55% and lower in Pate O30% P 44.44%. On the other hand, for polyunsaturated fatty acids 
(PUFA) values ranging from 8.71% to 9.16% were found for goat pate and 8.71% to 9.48% for sheep pate. 
The ratio between PUFA / SFA was lower in p30 O30% P and higher in P30 C30% P as well as MUFA / SAT 
ratio. The amount of saturated fat was higher in sheep meat based pâté with 30% added pork fat, however the 
pâté formulations presented in this study can be considered correct with respect to the fatty acid profile found.

Keywords: brands of quality, chromatography, saturated fat
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In the processing of Nile tilapia, the fillet yield, the main product of the industry, can reach 33.6% and generate 
64.4% of residue, raising the cost of production to obtain the product. Due to the low utilization of the fish, 
new technologies are developed, such as mechanically separated meat (MSM), which is a way of adding 
value to the final product. MSM enables the development of several products using the residue, which would 
be discarded as waste or used in Nile tilapia flour manufacturing. This study aimed at verifying the effect of 
the addition of hondashi as a flavor enhancer in MSM Nile tilapia nuggets (Oreochromis niloticus). For the 
development of the nuggets, the MSM was thawed in a refrigerator at (7ºC) for a period of 12 hours. After 
thawing it was pressed to reduce water and blood up to the point of achieving a rate of 77% of humidity. 
Two formulations were tested, F1 with addition of 1.5% hondashi and F2 without hondashi. A commercial 
coating system was used for the nuggets. Pre-frying was performed for thirty seconds, ranging from 180 ° 
C to 200 ° C. I. The analyzed variables were: centesimal composition, shear force, water activity, pH and 
microbiological variables such as staphylococci, positive coagulase positive, salmonella sp., coliforms at 
45ºC and total mesophilic aerobes count. Sensory analysis was performed with 70 untrained testers using a 
9-point hedonic scale (one - I highly disliked and nine - liked very much) and purchase intention (one - would 
certainly not buy the product to five - would certainly buy the product). The raw material and the nuggets 
showed the microbiological standards established by the legislation. The values of crude protein, humidity, 
carbohydrates, water activity and pH of the two formulations F1 and F2 did not show significant difference at 
the 99% confidence interval. F1 presented lipid contents and significant mineral matter, this fact is explained 
by the composition of hondashi. According to the sensory analysis, F1 presented better sensory acceptance 
(7.38) than F2 (6.76) and higher intention to buy (4.21) for F1 and (3.29) for F2, significant to 95%. It can 
be concluded that the formulation with inclusion of hondashi has a better sensory acceptance and purchase 
intention, by enhancing the fish taste in the MSM nuggets of Nile tilapia.

Keywords: industrialization of Nile tilapia, fishing technology, processed food, sensorial analyses, hondashi
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The use of food additives is already a common practice in the Brazilian livestock and in the cattle culture 
gain a new appeal with the appearance of markets which looking for the animal welfare and food safety. 
Important studies assess the use of secondary plants compounds as additives in the animal feed. Commonly 
referred as essential oils, these substances, or the set of them, has acquired relevance in the commercial 
market products available for use. The essential oils are secondary compounds from the vegetable organisms 
obtained from plant parts and can be extracted by steam distillation or solvent extraction. The antioxidant, 
anti-inflammatory and antimicrobial actions, observed in a great number of substances extracted from plants, 
confer to these compounds a significant potential as an alternative additive for use in cattle nutrition, besides 
improving the feed efficiency, animal productivity digestive modulatory effects on ruminal metabolism. Forty 
purebred Nellore heifers with an initial average weight of 297.6 ± 31.2 kg were randomly assigned to one of 
five finishing diets (n = 8 per treatment). The five experimental diets (based on previous studies) were: CON 
– without essential oil and active principles (eugenol, thymol and vanillin); ROS – rosemary essential oil (4 
g/animal/day); BLE – eugenol, thymol and vanillin active principle blend (4 g/animal/day); BCL – eugenol, 
thymol and vanillin active principle blend (2 g/animal/day) + clove essential oil (2 g/animal/day); and BRC 
– eugenol, thymol and vanillin active principle blend (1.33 g/animal/day) + rosemary essential oil (1.33 g/
animal/day) + clove essential oil (1.33 g/animal/day). The heifers were finished on their respective diets for 
73 days until they reached a medium weight of 356.6 ± 32.6 kg. The malondialdehyde (MDA) content in meat 
was quantified using the thiobarbituric acid reactive substances (TBARS) assay. The lipid oxidation of beef, 
measured by MDA production, was affected by the various diets (P < 0.05) and increased with aging time 
(1, 7 and 14 days). The initial MDA values were comparable among the treatments evaluated (P > 0.05), at 
around 0.25 mg/kg meat on day one. At day 7 of aging, BLE, BCL and BRC presented lower MDA values 
among the treatments studied. At 14 days of aging, BLE and BCL had the lowest MDA contents, while CON 
had the highest. This difference may be associated with the antioxidant potential of the meat from animals 
fed the BLE and BCL diets that delayed its lipid oxidation, in concurrence with similar studies. An overall, 
low lipid oxidation was detected in the meats and can be explained by the history of the animals. The feedlot 
heifers entered confinement at around 30 months of age. Before termination in confinement, the heifers were 
kept in pastures under tropical conditions. During this time, there is a large accumulation of β-carotene that 
can protect the meat against lipid oxidation after a short period of confinement, such as that implemented in 
this study (73 days).
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Longissimus muscle fatty acids profile was measured in order to identify associations between glycerin intake 
and meat quality in young Nellore bulls feedlot finished. Twenty-eight Nellore bulls, from three selection 
lines, were evaluated in feedlot. Experimental diets composition on dry matter (DM) basis were 18.3% of corn 
silage, 45% of ground corn, 25% of soybean hull, 10.3% of sunflower meal and 1% of mineral nucleus for 
diet without glycerin and 18.3% of corn silage, 25% of ground corn, 20% of glycerin, 25% of soybean hull, 
10.3% of sunflower meal and 1.4% of mineral nucleus for diet with glycerin. Animals were slaughtered when 
reached 520 kg of average body weight. Fatty acids profile was determined in Longissimus muscle samples, 
collected immediately after boning, vacuum packed and frozen until analysis. Data were analyzed using the 
MIXED procedure of SAS, including as fixed effects diet and selection line. Means were compared by t test 
at 5% of probability. Among the 26 fatty acids identified, significant differences between animals fed with ou 
without glycerin were detected for the polyunsaturated fatty acids γ linolenic (C18:3n6; 0.086 and 0.068; P 
= 0.012, respectively), α linolenic (C18:3n3; 0.245 and 0.191; P = 0.031, respectively), and eicosapentaenoic 
(C20:5n3; 0.194 and 0.119; P = 0.037, respectively). Significant differences between animals fed with ou 
without glycerin were also detected for the saturated fatty acids pentadecanoic (C15:0; 0.544 and 0.371; P 
= 0.006, respectively), heptadecanoic (C17:0; 1.536 and 1.070; P = 0.024, respectively), and heptadecenoic 
(C 17:1; 1.539 and 1.008; P = 0.031, respectively). The use of glycerin in finishing diets of Nellore animals 
had positively changed Longissimus muscle fatty acid profile, increasing the amounts of good fatty acids for 
the health of the meat consumer. Glycerin can be used in substitution of corn in beef cattle finishing diets, 
resulting in quality meat.
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The aim of this study was to verify the microbial parameters to determine and quantify the presence of 
Salmonella spp., total and heat-tolerant coliforms, psychrotrophic microorganisms of Minas Frescal cheese, 
that was hand-manufactured by family farms and marketed in the municipality of Rio Verde, Goias state, 
Brazil. These industry occupies an area of 25 hectares and offers diversified production. Milk production 
occupies only three hectares and is entirely intended for the manufacture of Minas Frescal cheese. Clotting 
was carried out with different rennet action times (T1 = 40 min, T2 = 80 min and T3 = 120 min) to verify the 
production yield, because in artisanal cheeses, there are no safeguards in regard to standardization of rennet 
action time, which can affect the quality of the cheese from the loss of nutrients in the whey. In relation to the 
determination of the MPN of thermotolerant coliforms in cheese samples, it was found that the samples had 
values above those recommended by National Health Surveillance Agency (ANVISA). Furthermore, when 
present in cheese, these microorganisms are primarily responsible for product deterioration. Results for the 
presence of Salmonella spp. revealed that 14 of the 27 cheeses produced showed the presence of these agents, 
in 25 g of the product. This result demonstrates that sanitary controls must be implemented in the production 
of artisanal cheeses, with periodic reviews of these products, as contamination levels can be affected by 
various intrinsic and extrinsic factors. Salmonella spp. is commonly found in dairy products, and infection 
occurs as a result of live bacteria in the food. These bacteria and microbial metabolites can cause infection 
and/or food poisoning in humans. This finding demonstrates the need for the implementation and maintenance 
of handling best practices to avoid cross-contamination during processing. This psychotropic bacteria group 
grows at temperatures of 2-7°C regardless of its optimum growth temperature. These microorganisms are heat-
sensitive and easily destroyed by pasteurization but produce extracellular enzymes, lipases and proteases that 
are heat resistant and remain in the milk after pasteurization. In fact, non-chlorinated water samples exhibited 
high microbial contamination and were outside the water potability standards established by Brazilian rules. 
Water analysis revealed the presence of Salmonella spp. in 25 mL of the cistern, water tank and tap water. 
These analysis results showed contamination of the cistern, water tank and tap, with total and thermotolerant 
coliforms above the maximum limits permitted by Brazilian rules, reaching values above 200 MPN/mL. This 
finding indicates the presence of contaminated fomites near the cistern. It is suggested that there is a need for 
periodic analysis of water sources used in the agricultural industry to help ensure the quality of food offered 
to the consumer, good cheese making practices are fundamental to ensuring food safety.
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The occurrence of antiparasitic residues in biological matrices at levels above the Maximum Residue Limit 
(MRL) established by the Codex Alimentarius can occur when not applied the Good Use Practices for 
Veterinary Medicinal Products, in particular the use of specifications such as dose, treatment period and 
withdrawal period. Knowledge of the population exposure dimension to these compounds is of fundamental 
importance to implement control actions by the government agencies responsible for consumer protection. 
For this purpose, the availability of analytical methods which have appropriate selectivity and detectability is 
desirable. Among several antiparasitic drugs used in the treatment of animals for production of food intended 
for human consumption, moxidectin (MOX) is highlighted because it is a drug of wide spectrum of action 
against endoparasites and ectoparasites, and has been widely used throughout the country. The aim of this 
study was to develop and validate an analytical method by ultra-high performance liquid chromatography 
coupled to mass spectrometry (UHPLC-MS/MS) for the determination of MOX residues in lamb tissues. The 
sample preparation by QuEChERS was adequate to ensure selectivity to the analytical method. In order to 
quantify MOX, matrix-matched calibration curves were constructed by spiking blank tissues (muscle, liver, 
kidney and fatty tissues), being possible to reach a limit of quantitation (LOQ) of 5 ng g-1 and limit of detection 
(LOD) of 1.5 ng g-1 for all matrices. It was found that all samples from lambs treated with MOX (0.2 mg/kg 
body weight, 28-days withdrawal period) presented MOX residues at concentrations lower than the MRLs 
established for each tissue. Thus, the consumption of foods derived from lambs properly treated with MOX, 
presents no risk to the health of the consumer due to MOX residues.
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The use of agents for the sanitization of meat destined for human consumption has been increasingly studied to 
reduce the risk of contamination and to increase the quality and durability of the same. Therefore, the present 
study aimed to analyze the physical characteristics of bullfrog meat (Lithobates catesbeianus) under different 
concentrations of salt grass (Atriplex nummularia) as a condiment preservative. Two levels of addition were 
tested: 1% and 2% in relation to the control without addition of salt grass. The analyzes were carried out at: zero 
day, 1, 3, 6 and 9 shelf life days of samples kept under refrigeration. For pH, on day 0 there was a significant 
difference (p<0.05) Between the control (6.0) and the levels of addition of the salt grass (5.8), Which was not 
verified in the times 1 and 3 Who presented themselves similar (5.7) (p>0.05). On day 6 there was difference 
(p<0.05) the two addition levels were equally efficient in maintaining the pH (5.7) while control was greater 
(6.0). From day 9 the addition of 2% of salt-grass was better in maintaining the pH (6.1) than the 1% level 
(6.3) and the control showed pH above 6.6 (p<0.05). The water holding capacity was reduced (p<0.05) When 
the level of addition of salt-grass was increased in all the days of analysis, No difference between days of 
storage (p>0.05). The weight loss by cooking showed behavior consistent with the water retention capacity 
(inversely proportional), Increasing with the addition of 2% salt grass (p<0.05). However, there is no effect of 
storage days on this parameter. The shear force (SF) On day zero was equal for all treatments (4.5-5.4) And 
declined from day 1 (p<0.05) From day 3, When the addition of salt-grass proved to be efficient in maintaining 
the texture of the meat (3.9-2.6). On day 6 the SF was 1.3 and 2.7 and at day 9 it was 0.9 and 2.6 for the control 
and the added meat of salt-grass, respectively. The Saltgrass was efficient in maintaining the pH and texture of 
frog meat and negatively influences water retention capacity and weight loss in cooking.
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The southwestern of Parana State of has been highlighting of dairy production, by modernizing properties 
and encouraging milk production and commercialization, seeking for greater productive efficiency and milk 
quality. This work aimed an assessment of physical-chemical and microbial analysis of five semi-skimmed 
and seven skimmed UTH milk brands marketed in Dois Vizinhos town, PR, in order to verify if they are 
fraud-free, safe for consumption and in accordance with Brazilian legislation. Physical-chemical properties 
of pH, titratable acidity, proteins, lipids, milk solids-not-fat (MSNF), density and cryoscopy were performed 
in a milk analyzer (Lactoscan SLP, Entelbra). Both fraudulent addition of hydrogen peroxide and titratable 
acidity followed methodology described in legislation. Microbiological analyzes included count of aerobic 
mesophilic bacteria, psychrotrophic and sporulating microorganisms, according to methodology proposed 
by legislation. Analyses were carried out at UTFPR Campus Dois Vizinhos. All brands were normal for pH, 
ranging from 6.6 to 6.8, however, titratable acidity indicated that 91.7% of the products were above permitted. 
Protein content ranged from 3.00 to 3.38 g 100g-1, so 100% were within stipulated standard. Fat content of 
semi-skimmed milk ranged from 0.79 to 1.40 g 100g-1 and skimmed milk from 0 to 0.24 g 100 g-1, thus, within 
established standards. MSNF of two semi-skimmed milk brands and four brands of skim milk were below 
recommended, which directly affects the yield of dairy products. One brand of semi-skimmed milk and one of 
skimmed milk presented values for density above recommended level (1.035 g mL-1). Cryoscopic index was 
above the standards in eight samples. Milk fraud by the addition of water or hydrogen peroxide was not found. 
None of the samples had values greater than 100 CFU mL-1 of aerobic mesophilic bacteria and sporulating 
microorganisms. Two brands showed psychrotrophic microorganisms growth. Results demonstrate that semi-
skimmed and skimmed UHT milks available in Dois Vizinhos do not have efficient supervision, requiring 
more monitoring by inspection agencies, in both milk production and processing.
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Forage palm may be a substitute alternative to bulky and probably to ingredients with similar characteristics 
present in the concentrate, being able to increase the milk production, maintaining its quality and consequently 
of the derived products, like the cheese Minas Frescal. The objective this study was to evaluate the effects of 
forage palm (Opuntia fícus indica Mill) on the physical and chemical quality Minas Frescal cheese in the diet 
of F1 Holstein x Zebu cows. The diets were formulated to be isoprotein, with voluminous ratio: concentrate 
of 75:25. The treatments were defined as follows: diet without inclusion of forage palm, with sorghum silage 
as the bulk; Diet with 50% substitution of sorghum silage by forage palm; Diet without the inclusion of the 
forage palm, with elephantgrass as the bulk; Diet with 50% replacement of elephantgrass by forage palm. 
Eight cows were used, with 72 ± 11 days of lactation at the beginning of the experiment. In the experimental 
design, two simultaneous 4 x 4 Latin squares were used, with periods of 18 days, with 14 days of adaptation 
and four days of collection. On the last day of each experimental period, the milk obtained from the cows 
was pasteurized for the manufacture of the Minas Frescal cheese, which was weighed to determine the crude 
and adjusted yield and analyzed for texture and physicochemical characteristics. Urea nitrogen (NUL) had a 
higher value (16.08 mg dL- 1) in diets containing only elephantgrass. The chemical-physical composition of 
the Minas Frescal cheese didn’t present differences for fat (30.98%), protein (29.72%), total solids (42.12%), 
moisture (57.75%), fixed mineral residue (6.98%), titratable acidity (0.97 kg) and crude (3.06 kg kg-1) and 
adjusted (2.33 kg kg-1), between diets with and without the presence of palm. The replacement of 50% of 
sorghum or elephantgrass silage by forage palm didn’t alter the physicochemical composition of the Minas 
Frescal cheese.

Keywords: elephantgrass, forage, nutrition, milk quality, sorghum silage 

Acknowledgments: To FAPEMIG, CAPES and CNPq for assistance with scholarships.

Physicochemical composition of the Minas Frescal cheese obtained from 
the milk of cows fed forage palm associated with different bulks

Camila Soares1, Vicente Ribeiro Rocha Júnior1, Lucas Daniell Alcântara Borges*1, Luciana 
Albuquerque Caldeira1, Gabriel Santos Souza David1, Lucas Gabriel Cardoso1, Guilherme 

Reis de Souza1, Joyce Cipriana Pacheco Ramos1

1Universidade Estadual de Montes Claros, Janaúba/MG, Brasil
*Master’s Degree student – lucasdab@live.com

Theme 3  |  Food science and animal products



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 423

Goat farming is an economic activity of great importance, especially in the Brazilian Northeast, serving as 
a source of income, subsistence and a factor of fixation of man in the interior. Despite all the functional and 
nutritional potential already recognized in goat's milk, dairy goats are still characterized by an empirical and 
extensive development and low levels of technology, as well as difficulties in the productive sector, including 
obstacles to commercialization and small number of derivative products available on the market. The present 
study aimed to diagnose the profile of milk and dairy goat consumers in the city of Caxias-MA. One hundred 
and fifty individuals were interviewed using simple random sampling through a structured questionnaire, 
consisting of 12 questions that cover socio-cultural aspects that contribute to characterize the profile of 
consumers. The information collected in each questionnaire was tabulated and presented in percentages 
through the use of Excel software. The female sex, with 70% of those surveyed, is characterized as the 
predominant profile of the sample. The family income of the consumers surveyed is distributed as follows: 
27% have family income in the range of 1 and less than or equal to 2 minimum wages; 22% in the range of 
more than 3 and less than or equal to 5 minimum wages; 19% in the range of more than 5 and less than or equal 
to 10 minimum wages; 15% in the range greater than 2 and less than or equal to 3 minimum wages; 7.0% 
in the range greater than 10 and less than or equal to 20 minimum wages; 4% in the range less than or equal 
to 1 minimum wage; 3% above 20 minimum wages; 3% didn’t know or didn’t respond. When questioning 
the knowledge and consumption of goat's milk and its derivatives, only 12.8% of them reported consuming 
and / or consuming goat's milk. Regarding goat milk derivatives (yogurt, dulce de leche, powdered milk and 
ice cream), only 7.8% reported consumption. When asked the respondents who consumed and/or consumed 
goat milk, the reasons that led to and / or led to the consumption of this product resulted in the following 
results: 33% of consumers who are accustomed to goat's milk have responded that they consume it Because 
it is "healthy / strong"; 17% said it is because of its "nice taste"; 17% answered "because children consume" 
and 13% answered that they need to consume "for diseases in the family". By questioning respondents who 
did not consume and / or did not consume goat's milk and its derivatives for reasons of non-consumption, 
most respondents (41%) do not consume them "for lack of custom / habit / knowledge."The data revealed that 
although the majority know goat's milk, the product is little offered and therefore little consumed, showing a 
potential market for these products.
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Residues from the production of human food are used on preparation of many products consumed by dogs 
and cats, where residues of one stage of the chain production contribute to the manufacture of following 
steps. Tilapia is the fish species most consumed by Brazilians, its filleting process brings several residues, 
the fishmeal is produced as a way to reuse and minimize the environmental impact of these wastes and to 
present a healthier alternative for those one that will consume. When included in the pet industry, it enriches 
them nutritionally without changing their organoleptic aspects. The objective of this study was to evaluate 
the physical characteristics and palatability of three formulations of biscuits for dogs with the inclusion of 
flour of animal origin. Treatments: meal of chicken viscera, commercial fish meal and meal of mix of various 
species, which were prepared at the Fish Technology Laboratory of the Experimental Farm of Iguatemi, State 
University of Maringá (UEM). The biscuits were elaborated in a pet food factory located in the region of 
Maringá - PR. The determination of the texture parameters of the biscuits was performed using the Brookfield 
CT3 Texture Analyzer texturometer. The food preference test was performed with a panel of 30 adult dogs. 
For each animal there were two challenges. In each challenge, two feeders were presented simultaneously in 
each of the evaluated biscuits (A or B), being considered preferred that which was totally consumed first or, 
in cases where there was no total consumption, the one that obtained the highest consumption in the period of 
10 minutes. Regarding the texture, there was no statistical difference between the treatments, showing that the 
fishmeal inclusions do not alter the biscuit fracturing. The palatability also did not present statistical difference 
among the treatments, demonstrating that there was no preference among the dogs. The inclusion of fish meal 
is a viable alternative for the preparation of canine biscuits.
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In order to maintain the quality standard in cheese production, in addition to adequate processing, the raw 
material quality is fundamental, which can be influenced, among other factors, by the animal's diet. Milk 
quality directly influences the processing and acceptance of dairy products. The objective of this study was 
to evaluate the effects of forage palm (Opuntia fícus indica Mill) on the diet of F1 Holstein x Zebu cows on 
the sensory analysis of the Minas Frescal cheese produced from the milk of these animals. The diets were 
formulated to be isoprotein with voluminous ratio: concentrate of 75:25. The treatments were defined as 
follows: diet without inclusion of forage palm, with sorghum silage as the bulk; Diet with 50% substitution 
of sorghum silage by forage palm; Diet without the inclusion of the forage palm, with elephantgrass as the 
bulk; Diet with 50% replacement of elephantgrass by forage palm. Eight cows were used, with 72 ± 11 days of 
lactation at the beginning of the experiment. In the experimental design, two simultaneous 4 x 4 Latin squares 
were used, with periods of 18 days, with 14 days of adaptation and four days of collection. On the last day 
of each experimental period, the milk obtained from the cows was pasteurized for the Minas Frescal cheese 
production and the sensorial analysis was performed at each experimental period. The preference sorting test 
showed that the most preferred cheese was that of the diet without forage palm inclusion, with sorghum silage 
as the bulk, and the least preferred was the 50% sorghum silage substitution for forage palm (P<0.05). In 
the acceptance test, for appearance, a higher grade (P<0.05) was attributed to cheeses from the milk of cows 
fed the diet containing only sorghum silage as bulk. When the consistency and flavor were analyzed, higher 
grades (P<0.05) were for the cheeses of the treatments with only sorghum silage or sorghum and palm silage, 
and only elephantgrass. For overall impression, higher grades (P<0.05) were given to the cheese from the 
treatments with only silage and only grass, differing from the treatment where grass associated with palm was 
offered. The 50% substitution of sorghum or elephantgrass silage by forage palm influenced the consumers 
acceptance and preference test of the cheese.
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Northern Portugal is a region characterized by the production of a wide variety of traditional meat products, 
as well as the consumption of sheep and goat meat. The meat of older animals it is not appreciated by 
consumers because of its more intense odor and characteristic taste, can be used as source of raw material in 
the elaboration of processed products, Masking in this way as sensorial characteristics less appreciated, since 
the resulting products present modifications of sensory characteristics less pleasant this type of meat. A food 
beyond its nutritional value should be pleasing to the consumer because of the balance of different levels of 
sensory quality. Pates were formulated the meat base of Sheep of Churra Galega Bragançana and Serrana 
goats aged between five and nine years, approximately 20 kg of carcass and created under extensive regime in 
the exploitation of the Polytechnic Institute of Bragança (IPB). The pâtés were prepared at IPB's Laboratory 
of Quality of Meat and Carcass (LTQCC), Being made four formulations for each species (sheep and goat). 
The treatments used were goat / sheep with 10% and 30% of olive oil and 10% and 30% of pork belly, with the 
following denominations: Goat / olive oil (C10% Az, C30% Az), goat / pig (C10% P, C30% P), sheep / olive 
oil (O10% Az, O30% Az) Sheep / pig (O10% P, O30% P). Sheep, goat, and pork meat were cooked separately 
at 60°C, ground with a 6mm sieve and seasoned according to the specifications of each treatment. The mixture 
was homogenized, packed in sterile glass containers, and heat-treated at 121 ° C for 30 minutes. A total of 
100 members of the academic community of the IPB, randomly chosen, of which evaluated the samples by 
comparison and indicating the degree of preference and global appreciation through a hedonic scale, ranging 
from 0 to 10cm (0 - I do not like 10 - taste). The evaluation was done in a controlled environment so that all 
the samples were consumed under the same conditions of preparation according to the Portuguese Standard. 
The data were submitted to an analysis of variance with least squares means (LSM) and by a student t test (t 
test) where p≤0.001. Goat pates were preferred by consumers, especially goat pâté with the addition of 10% 
olive oil, with an average of 7.27. The sheep standards had averages of 6.90 to 6.46, with no measurements 
between the type of fat added.

Keywords: consumers, processed products, sensory analysis
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Clove essential oil is a natural additive used in the diet of young bulls. The results on meat quality are still 
scarce. The objective of study was to evaluate the shear force of meat from young bulls finished in feedlot 
with high-concentrate diet clove essential oil in three storage times. The experiment was carried on the State 
University of Maringá, at the experimental farm station at Iguatemi city, Paraná, South Brazil. Twenty-four 
young bulls half-breeds (½ Brown Swiss - ½ Nellore) with 10 ± 2.2 month-old and an initial average body 
weight (BW) of 218.0 ± 15.71 kg were used in a complete randomized design. The basal diet was the same 
for all animals, and consisted of 90% concentrate and 10% of pellets cane sugar offered ad libitum. The diets 
were: CON - control, CLO35 - 3500 mg/animal/day of clove leaf essential oil, and CLO70 - 7000 mg/animal/
day of clove leaf essential oil. The clove essential oils contained 84.5% of eugenol, 13.3% of carophylenne 
and 1.3% of acetyleugenol. The experimental period lasted 187 days and the animals were slaughtered at 
17 ± 2.2 month-old and an average final of 475 ± 51.3 kg BW at a commercial beef plant. Next, the half-
carcasses were washed, identified and stored in a chilling chamber at 4ºC, where they remained for a 24 hours 
period. Twenty-four hours later, after chilling, m. Longissimus dorsi thoracis (LT) samples was collected. Two 
centimeters thick steaks were cuts between 12th to 13th ribs, vacuum packaged individually and assigned to 
1, 7 and 14 days ageing periods. For the texture analysis, each steak was cooked in a pre-heated grill until 
reaching an internal temperature of 72ºC, using a texture analyzer Stable Micro Systems TAXT Plus (Texture 
Technologies 15 Corp., UK) with a Warner-Bratzler cell. The meat was cut into pieces of 1 cm2 cross section, 
perpendicular to the direction of muscle fibers. The data were submitted to variance analysis on SPSS Statistic. 
The inclusion of clove essential oil in diet of animals did not influence meat texture. The values for CON, 
CLO35 and CLO70 were 5.23, 5.22 and 4.17 kgf/cm2 for 1 day ageing (P = 0.994), 3.54, 3.76 and 3.71 for 7 
days ageing (P = 0.912) and 3.15, 3.19 and 3.34 for 14 days ageing (P = 0.939), respectively. The ageing was 
significant factor between 1 and 7 days (P<0.001) and was not significant between 7 and 14 days (P>0.05). 
The shear force was average reduced by 60% from the 1st to the 14th day. In literature, the 5.5 kgf/cm2 value 
of WBSF for cooked meat has been suggested as the limit separating soft meat from firm meat. In the present 
study, the WBSF for cooked meat ranged from 5.2 kgf/cm2 (before storage) to 3.2 kgf/cm2 (after 14 days of 
storage). In this way, the LT muscle can be considered tender from the first to the last day of storage based on 
this comparison system. Inclusion of clove essential oil has no negative effect in shear force, but the ageing 
improved the tenderness of the meat.
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Essential oils may act as antimicrobials and antioxidants, benefiting the immune and digestive system of 
animals, which is reflected in their performance indices. Rosemary is reported to have a high antioxidant 
activity in meat. Clove essential oil has received a lot of attention due to its high and diverse content of 
phenolic compounds, its antimicrobial and antioxidant properties and potential use in meat and derived 
products. This study aimed to investigate the effects of essential oils, their encapsulated active principles and 
blends thereof on the meat quality of feedlot-finished heifers fed on high-grain diets. Forty purebred Nellore 
heifers with an initial average weight of 297.6 ± 31.2 kg were randomly assigned to one of five finishing 
diets (n = 8 per treatment). The five experimental diets (based on previous studies) were: CON – without 
essential oil and active principles (eugenol, thymol and vanillin); ROS – rosemary essential oil (4 g/animal/
day); BLE – eugenol, thymol and vanillin active principle blend (4g/animal/day); BCL – eugenol, thymol and 
vanillin active principle blend (2 g/animal/day) + clove essential oil (2 g/animal/day); and BRC – eugenol, 
thymol and vanillin active principle blend (1.33 g/animal/day) + rosemary essential oil (1.33 g/animal/day) 
+ clove essential oil (1.33 g/animal/day). The heifers were finished on their respective diets for 73 days until 
they reached a medium weight of 356.6 ± 32.6 kg. The texture of the previously cooked steaks was analyzed 
using a Stable Micro Systems TA.XTplus (Texture Technologies Corp., Serial Number 41288, Godalming, 
Surrey, UK) texture analyzer with a Warner-Bratzler blade. The meat was cut into rectangular pieces of 1 cm2 
cross-section (eight pieces per animal), which were cut perpendicular to the direction of the muscle fibers. 
The diet had no effect (P > 0.05) on meat tenderness during 7 days of aging. At day one, the mean shear force 
was around 76.5 N, which is not considered a tender meat (shear force > 49 N is considered firm). The content 
of connective tissue, sarcoma length and myofibrilar breakdown are sources of meat tenderness variation. 
Meat tenderness also might be influenced by genetics, slaughter age and stress before slaughter. Animals with 
Zebu blood (e.g. Nellore animals, as used in this experiment) have less tender meat compared to animals with 
European blood due to the calpain-calpastatin complex (the calcium-dependent proteolytic system involved 
in the post-mortem aging process). Meat from Zebu animals tends to have higher shear force due to the 
higher calpastatin concentrations in their muscles, which inhibits calpain activity that is responsible for the 
degradation of myofibrillar proteins during rigor mortis, this proteolysis is the most important process in the 
establishment of tenderness. After 14 days of aging, beef from animals fed the BCR diet showed the lowest 
shear force (P < 0.05). Such tenderness may be associated with the higher amounts of fat present in animals 
fed this diet and the greater water-holding capacity of the meat during cooking. Moreover, aging time led to 
more tender meat (P < 0.05).
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The fiber fraction of feeds, particularly in forages, involves determination of neutral detergent fiber (NDF), acid 
detergent fiber (ADF) and lignin contents. To NDF analysis is needed neutral detergent usually prepared in the 
laboratory. Beyond the work and time spent in that preparation, some reagents applied in the analysis have a high 
cost. As ready-to-use solutions are widely distributed as commercial neutral detergents to ordinary consumers, 
the use of these commercial products can be an alternative to make the NDF analysis more practical and with 
lower cost. A study was carried out to evaluate the effectiveness of a commercial detergent for NDF analysis 
in comparison to the reference solution prepared in the laboratory usually applied as detergent extraction 
method. Samples of Panicum maximum spp., corn silage (Zea mays) and commercial concentrate feed for 
dairy cows (10.65% of CP) were submitted to NDF analysis using autoclave with two detergent solutions: 
Standard – neutral detergent prepared in the laboratory; Alternative – commercial neutral detergent diluted in 
distilled water (20 mL L-1). To both solutions it was employed the same analytical protocols commonly used to 
NDF determination, being sequentially followed by ADF and acid lignin analysis. A completely randomized 
design with six treatments and five replicates was used. Data were submitted to ANOVA in a factorial scheme 
(2 x 3) using two solutions and three feeds. Means were compared by Tukey test (P<0.05). The alternative 
solution overestimated the NDF values of feeds by 5.27% in comparison to standard solution (60.27 vs. 
57.25%). It confirms the lower potential of extraction of soluble fractions for commercial detergent under 
neutral pH. The mean value of ADF for different feeds was also overestimated with the alternative solution 
(30.03 vs. 27.17%), representing an average error of 10.53% in the analysis. The fraction which was not 
solubilized in the NDF analysis had an additive effect over the ADF protocol. It was found interaction between 
solutions and feeds only for lignin analysis, in which its content was underestimated for Panicum maximum 
spp. (8.50 vs. 12.84%), representing an error of 51.06%. It’s concluded that commercial detergent solution is 
not recommended as an alternative approach for fibrous compounds analysis of feeds.
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Alfalfa is one of the main forages used on world dairy production. The development and recommendation of 
alfalfa cultivars requires studies about the interaction between genotypes and environments and adaptability 
and stability. Using analyses based on computational intelligence can be a good alternative to evaluate 
genotypes adaptability and stability, since it facilitates the decision-making process to solve simple and mainly 
complex problems. This study aimed to apply fuzzy controller to evaluate the behavior of alfalfa genotypes 
in different seasons of the year. A total of 76 alfalfa genotypes were evaluated for dry matter production, 
in the spring of 2015 and summer and fall of 2016 by Embrapa Pecuária Sudeste (São Carlos, São Paulo), 
resulting in three different environments. The experimental design constituted of randomized blocks with 
three replications. All statistical analyses were carried out using GENES and MATLAB. A fuzzy controller 
based on Eberhart and Russell method was used to evaluate the stability and adaptability of the genotypes. 
This controller uses the general mean (βo), coefficient of regression (β1) and coefficient of determination (R²) 
to automate the genotype recommendation in general or specific adaptability. In addition, it allows to define 
the threshold of the general mean of dry matter production and R² to be considered in the recommendation. 
Thus, three thresholds for R² (60, 70 and 80%) were defined, maintaining the threshold of the general mean of 
dry matter production equal to the general mean of the experiments. After detecting genotype x environment 
interaction, the adaptability and stability analysis using Eberhart and Russell method was carried out, and the 
obtained parameters were submitted to the fuzzy controller. Using the controller with threshold of 60% for 
R², 26 genotypes were classified as of general adaptability, three as of favorable adaptability, and the others 
were poorly adapted. At the threshold of 70%, the classification of favorable adaptability genotypes was not 
altered. However, 23 genotypes remained classified as of general adaptability. Finally, at the threshold of 80%, 
the number of genotypes classified as of general adaptability reduced to 18 and the classification of favorable 
adaptability was not changed. The stability and adaptability method using fuzzy controller allows a greater 
flexibility in genotypes classification. This fact can be proven by observing the genotypes classification within 
each threshold. Depending on the rigor applied in the analysis, it is possible to obtain other possibilities 
of recommending genotypes for different environments. In all situations, the genotype ProINTA Patricia 
presented greater pertinence for the class of poorly adapted genotypes, SIRIVER 2 for the general adaptability 
class and P 30 for the favorable adaptability class. From the pertinence values it is possible to identify the best 
genotype within each class, increasing the efficiency of genotype recommendation.
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Data from 105,647 young Nelore bulls born between 2002 and 2015, belonging to the historical dataset from 
Agropecuária Jacarezinho was used to estimate simple and double adjustment factors of scrotal circumference 
for: age (SCA), weight (SCW), height (SCH), conformation (SCC), precocity (SCP), musculature (SCM), age 
and weight (SCAW), age and height (SCAH), age and conformation (SCAC), age and precocity (SCAP), age 
and musculature (SCAM), weight and height (SCWH), weight and conformation (SCWC), weight and precocity 
(SCWP), weight and musculature (SCWM), height and conformation (SCHC), height and precocity (SCHP), and 
height and musculature (SCHM), being all measures taken at yearling. After edition, the dataset totalized 26,088 
young bulls belonging to 806 CG. For PEA were performed, initially, the adjustment of weight for standardized 
ages at weaning and at yearling (205 and 500 days, respectively). For height, conformation, precocity and 
musculature, as the dataset had not the weaning measurements, to realize the double adjust (SCAH, SCAC, SCAP, 
SCAM, SCWH, SCWC, SCWP, SCWM, SCHC, SCHP, and SCHM) was necessary to perform it in two steps. First of all, 
the regression coefficients were estimated for the single adjust for SCA, SCW or SCH. After that, the adjustment 
for the second trait was estimate considering as base the predicted values for the first trait. The multiplicative 
adjustment factors (AF) were estimated using the mean value for each variable, fixing as standard 500 days 
of age, 300 kg of weight, 135 cm of height and score 3 for conformation (C), precocity (P) and musculature 
(M), using the equation: AFx = SCbase/SCx, were AFx is the adjustment factor of scrotal circumference for the 
studied effect; SCbase is the predicted value of scrotal circumference, in centimeters, obtained for the standard 
of each trait considered; SCx is the predicted value of scrotal circumference, in centimeters, for each animal. 
The AF of SCA presented amplitude of 0.53, whereas the amplitude founded on the AF of SCW was 0.33. 
The amplitude of the AF for SCH was low and equal to 0.11, justified by the small variation of the height at 
yearling. The same happen for the AF for SCAH and SCWH, where there was smaller variation than for the AF 
for SCAW, probably because the variation of height was only 30 cm (119 to 149 cm). The AF for SCWH were 
different from all the others, because while the others AF decrease as higher as the magnitude of the evaluated 
trait, which was expected, for SCWH the AF decrease as higher as the height until 134 cm. From this point, 
the AF increased as the magnitude of the trait increases. The observed variation of AF for C, P and M and 
their double adjustments was low, which was expected, due to the score range from 1 to 5. Thus, the scrotal 
circumference, when adjusted for growth traits, can be used as selection criteria to identify more adequately 
the young bulls with higher potential for sexual precocity.

Keywords: conformation, hip height, musculature, precocity, sexual precocity
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Nonlinear methods are interesting alternatives that allows the farmer to determine the model that best fits the 
growth behavior and development of the animals in the herd, so it becomes possible to predict or anticipate 
the most appropriate management system. This study aimed to analyse which nonlinear model, including 
Brody and Gompertz best describe the growth curve in male lambs of the Texel breed. The experiment was 
conducted at Fazenda Escola Capão da Onça, located in the municipality of Ponta Grossa – PR. In this 
experiment, the lambs were kept in a feedlot system and the sheep in a semi-intensive system. Thus, biweekly 
weightings were carried out from July 2013 to July 2014 in 42 males of the Texel breed, from the date of 
birth to the date of slaughter (120 days). The growth curves were determined using the nonlinear models of 
Brody and Gompertz. The growth curves were determined using the following nonlinear models: Brody, Y= 
A(1-Be–kt) and Gompertz, Y= AeBe^-kt, where (Y) slaughtering weight; (A) asymptotic weight; (k) growth 
rate at maturity; (t) animal age; (B) constant related to the initial weight; and (m) constant of curve shape. 
The criteria used for selecting the model that best described the curve were the mean square error (MSE), 
and the coefficient of determination (R²). Parameters results for Brody and Gompertz were respectively: (A) 
49.4777 and 36.3539; (B) 0.9151 and 1.9536; (k) 0.00805 and 0.0222. According to the growth rate estimates 
and the observed data, the growth curve given by both models were similar to growth curve during the 120 
days. This information represents that the weights estimated by the studied models were very close to those 
observed, demonstrating the good fit of the models. According to the results, the coefficient of determination 
showed good adjustments for the two models, with values of 0.9736 for Brody and 0.9730 for Gompertz. Still, 
considering the mean square error, where the lower value indicates the best fit to the data evaluated, the results 
were 13.1564 (Brody) e 13.4876 (Gompertz). Thus, Brody can be considered the model that best adjusts to the 
growth of lambs of the Texel breed, up to 120 days old. Another important aspect is the correlation between 
parameters, especially A and k. The parameters A and k are common to both models and negatively correlated 
as Brody (- 0.9900802) and Gompertz (- 0.9247685), demonstrating that the higher the growth rate, the lower 
its asymptotic size. Based on this experiment, the Brody model is indicated as a better descriptor of the weight 
performance of lambs, compared to the Gompertz model, demonstrating the precocity of the animals in the 
best way.
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For many years, dairy herds are submitted to genetic selection for higher individual production aiming to 
obtain superior economic returns. In order to be able to apply effective selection practices for milk production, 
it is necessary that genetic parameters be estimated in the population under selection, to assist the farmers 
to achieve the genetically superior sires and dams. Genetic parameters including heritability, can vary with 
the genetic composition of the population, with the conditions of the environment where they are evaluated 
and with the lactation level of the animals. Thus, the objective of this study was to estimate heritability at 
different levels of milk production, adjusted to 305 days of lactation, admitting animals of at least 60 and at 
most 700 days in lactation. A data set was used with production records of 64,186 primiparous cows, born 
between 2000 and 2014, belonging to the database of the Paraná Holstein Breeders Association. The data were 
stratified into three levels of production, according to the average milk production of the herd: low (≤6000 kg), 
medium (> 6000 to ≤8000 kg) and high (> 8000 kg). The effects included in the analysis model were the fixed 
effects of the contemporary group (herd + year of birth + birth season) and the age of the cow at calving, as 
covariate, being tested the linear and quadratic effects, besides the inclusion of the genetic additive as random 
effect. The components of variance and heritability were obtained by the Maximum Restricted Likelihood 
Method (REML) using the VCE6.0 program, under animal model. The mean values of milk yield were 
9805.41, 7143.21, 4883.45 kg, respectively for high, medium and low production herds. The results showed 
heterogeneous variances being superior at higher production levels, probably because of better environmental 
comfort conditions at this level, which allowed the animals of higher production to express better their genetic 
potential. Heritability estimates were 0.13 for the low yield level, 0.19 for medium production animals and 
0.23 for the high yield level, demonstrating an increasing on heritability coefficients as productivity levels 
increase. This fact evidences that more productive individuals results in better transmission potential for milk 
yield, and, for this reason, resulting in better selection responses for the next generations.

Keywords: genetic parameters, dairy cattle, animal breeding, genetic selection
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The objective of this study was to evaluate the antral follicular count at an unknown stage of follicular growth 
and its relation to plasma concentrations of the anti-mullerian hormone in prepubertal lambs of the White 
Dorper breed. The experiment was carried out at the Laboratory of Production and Research in Sheep and 
Goats (LAPOC), Federal University of Paraná (UFPR) from August 2015 to December 2016. We evaluated 
37 White Dorper, with 91 ± 4 days and weight 28 ± 5 kg and body condition score (BCC) 3 ± 0.4. Pre-
pubertal ewes were evaluated at 120, 150, and 180 days of age for plasma anti-mullerian hormone and antral 
follicular count, after exogenous administration of eCG (600 IU) by videolaparoscopy. To determine the 
significance of non-parametric data (antral follicle production, AMH, age and ovulation) the Kruskall Wallis 
test was used. Correlations among variables such as age, antral follicular count and live weight were done 
by the Spearman correlation coefficient (ρ). For continuous variables live weight and daily mean weight gain 
(DWG), analysis of variance (ANOVA) was performed. The results demonstrated that administration of eCG 
enhanced follicular development as the age of prepubertal animals increased. At 120, 150 and 180 days, the 
mean follicle production of the ewes was 4 ± 0, 7 ± 0 and 9 ± 2, respectively, suggesting the anticipation 
of puberty of the females (p = 0.42, r2 = 0.41; P <0.05). The predictive value of antral follicular count was 
also related to the weight of lambs (p = 0.30; P <0.05); values of 32 ± 6.1 (DWG: 191 ± 10 g day-1) to 120 
days, 35.3 ± 6.2 (DWG: 132 ± 0.0 g day-1) at 150 days and 38.0 ± 5.4 (DWG: 103 ± 0.0 g day-1) at 180 days 
of age were presented. The plasma concentration of AMH was directly related to the presence of ovulation 
in response to eCG administration (p = 0.37; P <0.05), and animals that exhibited the presence of ovulation 
demonstrated concentrations of AMH about two to three times higher than animals that not ovulate (P <0.05). 
In contrast, AMH was not related to the number of ovulations (p = 0.21, P> 0.05) with age (p = -0.03, P> 
0.05) and weight (p = 0.15, P> 0.05) of the animals. It was concluded that the plasma concentration of AMH 
is available for long-term and can be detected continuously in the pre-pubertal period, at 120, 150 and 180 
days of age. It may be a reliable marker of the ovarian state and ensure the response to hormonal protocols and 
ovulation capacity in prepubertal animals.

Keywords: puberty, ovulation, antral follicular count, ovarian reserve, ewe lambs
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Age at puberty is a very relevant trait associated with the lifetime reproductive performance of beef cattle. An 
overarching factor that influences age at puberty in heifers is nutritional management from weaning. This study 
aimed to analyse the association of three SNPs in selected candidate genes with sexual precocity in Brahman 
heifers from a subtropical area of Argentina and to evaluate the gene-environment (GxE) interaction between 
those genes and nutritional management. Three SNPs on genes from different metabolic ways previously 
associated with puberty onset (rs42404949 on TOX; rs43711078 on SLC1A2; and rs29004488 on LEP) were 
selected. 421 Brahman heifers from five farms were genotyped using a PCR-High Resolution Melting assay. 
The heifers had been previously evaluated for sexual precocity under three different nutritional managements 
after weaning (M1, M2, and M3, defined by management practices and grazing strategies in each farm with 
an average age at puberty of 1055, 825 and 519 days, respectively). Allele and genotype frequencies were 
estimated for each marker and compared with chi-square tests. Age at puberty was analysed with a logistic 
regression model with a logit transformation using the R package „lmer‟. The model relating the probability of 
detecting a sexually developed heifer at a given age included the fixed effects of marker genotype, nutritional 
management and their interaction, and the random effect of sire. The association studies showed no statistically 
significant results on sexual development for any of the markers. However, marked differences were detected 
in the allelic frequencies of the SNP in TOX and the genotypic frequencies of the three SNPs among nutritional 
levels. For LEP, a gene associated with feed intake and body composition, genotype CT had the highest 
frequency (95.0%) in the best nutritional treatment (M3) and was also associated with higher live weight in 
M1 (freq=0.24) and M2 (freq=0.80). For TOX, the allele considered favourable for sexual precocity (T) had 
a higher frequency in M1 (freqT=0.72) and M2 (freqT=0.81) than in M3 (freqT=0.43). Furthermore, in M3 
the heterozygous genotypes of the TOX and SLC1A2 markers also had the higher frequencies (TOXCT=0.68; 
SLC1A2AG=0.79). These results point to a differential response of these genes to selection under different 
management strategies, and suggest the existence of GxE interactions in the evaluation of reproductive traits 
in Brahman heifers. These trends should be confirmed with a more detailed genomic evaluation (e.g. search 
for signatures of selection) with GWAS strategies.

Keywords: puberty, Brahman heifers, candidate genes, GxE interactions
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Birth weight can be used as one of the selection criteria of sires in order to obtain progenies with adequate 
size at birth. It is important, especially in herds of heifers and young cows, for the possibility of reducing 
the incidence of dystocia. However, few studies have investigated the relationship between birth weight and 
traits related to body composition, carcass quality, size, adaptation and breed quality in beef cattle. Thus, 
the objective of this research were to estimate heritability of birth weight (BW) and its genetic correlations 
with visual scores of conformation (C), finishing precocity (P), muscling (M), navel (N) and breed standard 
(BS), hip height (HH), loin-eye area (LEA) and backfat thickness (BF) at yearling. Data from Nelore animals 
provided by the breeding programme conducted by Conexão Delta G were used, considering the following 
observations number: 206,326 (BW), 300,963 (C), 300,962 (P), 300,956 (M), 297,643 (N), 189,875 (BS), 
164,115 (HH), 6,478 (LEA) and 6,461 (BF). Visual scores ranged from 1 to 5. The model included the direct 
additive genetic and residual as random effects. Additionally, maternal genetic and maternal permanent 
environmental were assumed only for BW. As systematic effects, contemporary groups (farm, year and month 
of birth, sex and management group) and linear and quadratic covariates for age of animal at recording (except 
for BW) and dam age at calving effects were considered. Two-trait analyses were performed by Bayesian 
inference, using an animal threshold model for visual scores and a linear animal model for the other traits 
(BW, HH, LEA and BF). Single chains of 800,000 cycles were generated, with a conservative burn-in period 
of 200,000 iterations and a thinning interval of 20 cycles. The convergence of Gibb’s sampling was verified 
by visual inspection. The BW showed moderate direct heritability (0.30 ± 0.01) and low maternal heritability 
(0.03 ± 0.01). Genetic correlations estimated between BW and visual scores were 0.58 ± 0.01 (C), 0.22 ± 0.01 
(P), 0.20 ± 0.01 (M), 0.15 ± 0.02 (N) and 0.14 ± 0.01 (BS). Moderate and p positive genetic association was 
obtained between BW and HH (0.60 ± 0.01). The BW had no genetic association with LEA (0.07 ± 0.08) and 
BF (-0.11 ± 0.09). These results suggest that the use of expected progeny differences next to zero for BW, 
in order to obtain animals with birth weight close to the population mean, at long-term should have a direct 
impact on the genetic gain for conformation and hip height at yearling. On the other hand, selection based on 
BW should not promote important changes in finishing precocity, muscling, navel, breed standard, loin-eye 
area and backfat thickness at yearling of the progenies.
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Tropical Composites and Brahman are the main types of cattle across Northern Australia. The term “Tropical 
Composite” generally refers to minimally stable crossbred herds of European ancestry (Bos taurus) with 
varying degree of crosses with Bos indicus influenced cattle. The complex ancestry of the cattle per se does not 
limit the potential genetic improvement of those herds, but when combined with extensive herd management 
practices, and lack of relationship (pedigree) information, the intricacy of breed ancestry does add another layer 
of complexity to derive accurate estimates of genetic merit. In recent years, advanced analytical tools have 
been developed to better explore genotypes derived from single nucleotide polymorphisms (SNP) arrays. We 
analysed a Tropical Composite herd (n = 877) genotyped for around 50,000 SNP, with multiple observations 
for six phenotypes (tick count, coat and condition score, rectal temperature and scrotal circumference). To 
explore and visualize potential population substructures we ran Principal Components Analysis (PCA) using 
additional cattle samples representing the breeds used during the formation of the targeted population. The 
majority of the animals appeared to have varying proportions of three main ancestral breeds, Charolais, 
Senepol and Belmont Red with only a minor component of Brahman. Moreover, a number of individuals 
seemed to represent pure ancestral breeds, as they clustered together with the reference pure-breed clusters. 
Using a genomic relationship matrix in a hexa-variate analysis we estimated the heritabilities and genomic 
correlation between phenotypes. Heritability estimates varied from 0.391 (rectal temperature) to 0.492 (coat 
score). It is worth noting that a known major gene variation affecting coat type that is derived from Senepol 
cattle segregates in this population and greatly influences the coat type. For tick counts, the heritability (0.466) 
agreed with previous analyses using the same and one other population, but was higher than other reports. For 
the other phenotypes, most estimates agreed with those previously reported for another sample of Tropical 
Composite cattle, maybe with the exception of rectal temperature (higher here), and weight (lower here). The 
estimated genomic correlations, in general, were not strong. The percentage of Bos indicus ancestry was low 
(mean = 24.48, ranging from 5.02 to 60.45) confirming the suggestive conclusion from the PCA analyses of 
little influence of Brahman cattle within this herd. The effect of Indicus percentage was significant only for 
tick counts (-0.053 ± 0.010; p-value<0.0001) and Coat (-0.024 ± 0.005; p-value<0.0001). Both trait values 
were negatively affected by Indicus percentage, supporting the common knowledge that higher the Indicus 
content is, the lower is the tick load and the shorter the coat length.
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The coefficient of variation (CV%) is a measure of relative dispersion used traditionally for the validation 
experiments. In previous study, new ranks of CV% classification were sought for the validation of experiments 
of different species of interest and response variables in agricultural sciences, but it depended on the normal 
distribution of CV%, and it would limit the availability of classifying a given variable-response. In other 
study, it was developed another method in what is possible to obtain classification ranges of CV% of unknown 
distributions. Due to these studies the 20% value traditionally used for the validation experiments have been 
replaced by other reference values in the CV%. There was only one work that classificates CV% rating bands 
for existing grasses, based on publications between 1950 and 1990. The aim of this work was to propose 
new classification ranges of the CV’s% for the response variable for the genus Brachiaria spp. Thus, CV%’s 
were tabulated by response variable, experimental unit, and forage species in spreadsheets. The most frequent 
variables were selected in scientific articles indexed in Scielo, Directory Open Access Journals, Google 
Academics and Brazilian Association of Zootecnia between the years 2000 to 2014. The normality of the 
coefficients of variation was tested with the Kolmogorov-Smirnov test modified by Lilliefors and Shapiro-
Wilk, both at 5% significance level. The methods of obtaining classification ranges from Garcia (1989) for 
CV%'s normal distribution were used, and from Costa et al. (2002) for all others with unknown distribution. 
For these CV's%, we tried to validate the ranges obtained by the Costa et al. (2002) method using the chi-
square test of adherence corrected by factor Yates and when it was not possible the Fisher's exact test was 
used, both at 5% of significance. It is concluded that the classification ranges of CV% for the variables crude 
protein, neutral detergent fiber (NDF) and acid detergent fiber (ADF) contents, intakes of pasture dry matter, 
total dry matter, organic matter, crude protein, NDF, ADF, nonfiber carbohydrate and total digestible nutrients, 
the leaf/stem ratio, grazing, rumination and leisure time obtained in this work can be recommended for the 
genus Brachiaria spp. For example, the range of the CV’s% for crude protein obtained was: low: CV%< 
5,74%; medium: 5,74%<CV%<17,84%, high: 17,84%<CV%<23,89%; and very high: CV%>23,89%. 
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The analysis of gene expression is a tool widely used in the scientific field through the expression of genes 
of interest, the evaluation of different tissues, cells and thousands of genes that encode countless proteins and 
enzymes. The preservation of the biological material to be analyzed has extreme importance in order to obtain 
a good quantity and quality of RNA and it’s necessary that the material to be analyzed stays intact until the 
moment of its analysis, avoiding to the maximum the degradation of the samples. The collection and storage 
of the genetic material must be effective, so that the samples are preserved and stable. Among the storage 
methods, we can mention the use of RNA protectors, which are non-toxic aqueous solutions that quickly 
permeate the sample to stabilize and protect cellular RNA. Another method widely used is the freezing of the 
samples in liquid nitrogen. This study aimed to compare two methods of storage of liver quail samples used to 
obtain RNA by assessing the integrity of RNA visualized on 1% agarose gel and the β-actin gene expression 
standard used as endogenous control. For this, 10 cutting quails were used, which were slaughtered at 42 days 
of age and tissue from the liver was collected and the materials were stored, one part in protective solution 
and the other in liquid nitrogen. For the gene expression analyzes the total RNA was extracted, and the cDNA 
was amplified using specific primers in the qRT-PCR reaction. From the visualization of the bands of RNA 
ribosomal subunits 28S, 18S and 5S in 1% agarose gel, the quantification of the genetic material performed in 
picodrop and the analysis of qRT-PCR, we can observe that both the RNA obtained from samples of Stored in 
liquid nitrogen, as the samples that remained in protective solution were integers, presenting a good quantity 
and quality of RNA. The results allow to conclude that both methods of conservation of genetic material are 
effective for performing gene expression analyzes.

Keywords: conservation, gene expression, endogenous gene
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The objective of this work was to test models for estimate the heritability coefficients for birth weight (BW), 
weaning weight (WW) and weight gain from birth to weaning (GW) for crossbred Charoles x Caracu beef 
cattle. Data from 2,247 animals, born between 1981 and 2014 from the Experimental Station of the Instituto 
Agronômico do Paraná (IAPAR) were used. After edition, BW dataset presented 2,094 animals, from 104 
sires and 654 dams, for WW 1,816 animals, from 100 sires and 636 dams and for GW 1,783 animals, from 100 
sires and 618 dams. In the models were considered as fixed the effects of sex, year, month of birth.Covariates 
were considere, the linear effect of breed composition of the animal and the linear effect of heterozygosis 
individual and maternal. , the linear and quadratic effects of age of animal (except for BW) and age of dam. 
The heritabilities were estimated by an animal model using MTDFREML (Boldman et al., 1995) by three 
models: model 1: Y = Xβ + Za + e; Model 2: Y = Xβ + Za + Wp + e; Model 3: Y = Xβ + Za + Mm + Wp + e, 
considering Cov (a, m) = 0, where: Y is the vector of dependent variables; Β fixed effects vector; a the vector of 
direct additive genetic effects; P vector of maternal permanent environment effects and m vector of maternal 
effects; X, Z, W, and M are incidence matrices associated with each effect, respectively; And e is the vector of 
residual effects. The LRT (Likelihood Ratio Test) was used to choose the most appropriate model. For BW the 
heritability estimates were 0.36 ± 0.047, 0.24 ± 0.053 and 0.18 ± 0.052 for models 1, 2 and 3, respectively, and 
the LRT test indicated model 3 as the most appropriate. For WW, the heritability coefficients were 0.27 ± 0.05, 
0.17 ± 0.053 and 0.11 ± 0.055 for models 1, 2 and 3, respectively, with model 3 being the most appropriate. 
For GW the heritabilities were 0.20 ± 0.048, 0.13 ± 0.049 and 0.10 ± 0.051, with model 2 was indicate by LRT 
as the best one. The results highlight the importance of including maternal effects in the models to evaluate 
pre-weaning growth traits.

Keywords: beef cattle, maternal effect, genetic parameters, likelihood ratio test 

Acknowledgments: We are also indebted to the IAPAR for the use of the dataset.



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 441

The beef cattle industry is one of the most important sectors within the Brazilian economy. Based on this 
scenario, it is necessary to adopt management techniques that target the maximization of animal production. 
The aim of this research was to compare the body and reproductive performance parameters of beef cattle 
raised in pasture vs. confinement. The experiment was carried out at the Estação Experimental Fazenda 
Modelo, Agronomic Institute of Paraná, Ponta Grossa/PR. Seventy bulls were divided into five groups: Purunã 
and the four genetic groups involved in its formation - Small Purebreds including Angus (AN) and Canchim 
(CN); Large Purebreds including Charolais (CH) and Caracu (CA); and two Crossbreds consisting of both 
Small (AN*CN) and Large (CH*CA) Purebreds. Between 9 and 22 months of age, the animals were raised 
in two production systems, pasture and confinement, both containing 35 animals each. In confinement, the 
animals received corn silage ad libitum. In addition, they received 1.2% of their body weight in concentrated 
feed compound consisting of 25% soybean meal, 73% corn grain and 2% mineralized salt. For the duration 
of the experiment, the animals raised in pasture remained in an area containing oats during the winter and 
millet during the summer. To determination body weight, a scale was used with a Tru Test programmer 
model SR3000. To evaluate reproductive performance, scrotal circumference (SC) and testicular volume 
(TV) were measured every four weeks. The data was analyzed using the statistical package SAS/STAT by 
SAS Institute, Inc. The means were evaluated by Least Squares methodology using GLM procedure. The 
effects were declared significant when P<0.05. The average final weight of animals raised in the confinement 
system (347.53 kg) was greater than that of the bulls raised in the pasture (322.90 kg). The Crossbreds of 
Large Purebreds presented higher weight (378.70 kg) than the other genetic groups: Crossbreds of Small 
Purebreds (338.43 kg), Large Purebreds (325.76 kg), Small Purebreds (310.85) and Purunã (322.33 kg). The 
averages SC and TV were, respectively, 30.77 cm and 443.44 cm³ (confinement), and 29.43 cm and 409.44 
cm³ (pasture). For the genetic groups, the results of SC were, respectively: Crossbreds of Large Purebreds 
(31.10 cm), Crossbreds of Small Purebreds (30.35 cm), Small Purebreds (27.72 cm), Large Purebreds (30.66 
cm) and Purunã (30.67 cm). This confirmed that Crossbreds of Large Purebreds were superior to the others 
(P<0.01). The effect of age can be observed in SC measurement, where the animals had a mean of 22.50 cm at 
9 months, and 33.50 cm at 22 months of age. The animals raised in pasture showed lower body performance 
and lower testicular development. The Small Breeds groups presented lower body performance and smaller 
testicular measurements in relation to the Large Breeds groups. The results of this study demonstrate the 
importance of environment and the genetic effect of crossbreeding at reproductive age.
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Studies have shown that the longissimus muscle area can be used as an indicator of carcass composition and 
meat cuts of high commercial value as well as of the general animal's musculature. Another characteristic 
recommended by carcass and meat quality professionals is ratio, measured by the relationship between height 
and width of the longissimus muscle vertical section. This trait is used to avoid the selection of animals 
having a high value for loin eye area but withpoor muscle mass. Although the importance of this trait, there 
is a shortage of works in the national and international literature that evaluate its correlations with carcass 
yield and meat cuts. The importance of carcass yield in the beef cattle production systems in Brazil is a 
consequence of the form of commercialization that remunerates the producer according to the hot carcass 
weight. To evaluate the correlations among carcass characteristics taken in the alive animals by ultrasonografy 
and others obtained directly in the carcass after slaughter, a study was carried out at Cachoeirão Farm located 
in Bandeirantes, Mato Grosso do Sul State. At the beginning of the experimental phase, the animals, with 
an average age of 20 months, were grouped in two batches of 60 animals each one, according to classes of 
live weight. After this, they were put in a feedlot system being submitted to the same sanitary and nutritional 
management, until reaching the average weight of 570 kg. At the end of the feeding test the animals were 
weighted and submitted to ultrasound evaluation for obtaining the longissimus muscle area (LMA) and 
subcutaneous fat thickness (FT). In sequence the ratio was calculated. After slaughter, informations of  hot 
carcass weight (HCW) and carcass yield (CY) were obtained. The data were analyzed by Pearson correlations, 
at 5% probability, by the CORR Procedure of SAS (SAS Inst. 9.4). FT presented negative correlations with 
CY (-0.10) and HCW (-0.05) suggesting that smaller animals, which usually put fat earlier in the carcass and 
present lower final weights, may present minor CY and HCW. The low correlations of Ratio with CY (0.11) 
and HCW (0.03) show that Ratio would be more associated to meat cuts than to carcass yield and weight. 
Among the characteristics evaluated by ultrasonography LMA showed the highest correlations with CY (0.21) 
and HCW (0.41). Theese results confirmed the reason by what, instead of Ratio LMA is most adequate to 
predict hot carcass weight and carcass yield. Besides this, the farmer is remunerated for the carcass weight not 
for the quantity of meat deposited in it. The low magnitudes of the correlations obtained in this study indicate 
the need to carry out new research with the objective of identifying characteristics more strongly associated to 
the carcass yield, which may assist the cattle ranchers in the selection and production processes. 

Keywords: beef cattle, longissimus muscle area, ratio, Nelore

Theme 4  |  Genetics, genomics, animal breeding and reproduction

Correlations among zebu steers carcass characteristics taken by 
ultrasound in alive animals and after slaughter

Leonardo Martin Nieto*1, Antônio do Nascimento Ferreira Rosa2, Rafael de Oliveira Lima1, 
Kamylla Grazyelly Salomão de Oliveira1

1Universidade Católica Dom Bosco, Campo Grande/MS; 2Embrapa Gado de Corte, Campo 
Grande/MS

*Department of Animal Science, UCDB - lmnieto@hotmail.com



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 443

Theme 4  |  Genetics, genomics, animal breeding and reproduction

According to the literature, beef cattle linear body measurements appear as a reasonable tool for predicting 
live weight and the slaughter point of the animals, especially for many producers who do not have access 
to the carcass ultrasound technique, either for economic reasons and / or property infrastructure. In zebu 
cattle, including Nelore – the most important beef breed in Brazil, works relating production traits with body 
dimensions are frequent, but few studies have analyzed the correlations between biometric measurements 
and carcass yield. The present study, including 120 nelore steers, was developed at Cachoeirão Farm, located 
in Bandeirantes, Mato Grosso do Sul State. At the beginning of the experimental phase, the animals, with 
an average age of 20 months, were grouped in two batches of 60 animals each one, according to classes of 
live weight. After this, they were put in a feedlot system being submitted to the same sanitary and nutritional 
management, until reaching the average weight of 570 kg. At the end of the feeding test the animals were 
weighed and there were obtained the biometric measurements: height at withers, height at the rump, thoracic 
perimeter and body length. After slaughter, informations of hot carcass weight and carcass yield were recorded. 
The data were analyzed by Pearson correlations, at 5% probability, by the CORR Procedure of SAS (SAS Inst. 
9.4). The correlations obtained were of medium to low magnitude. Height at rump was the only characteristic 
that presented negative correlation with carcass yield (-0.04), but positively with hot carcass weight (0.05). 
On the other hand, thoracic perimeter, body length and height at the withers presented positive correlations, 
although of low magnitude, with carcass yield (0.003, 0.04 and 0.14 respectively) signaling that the animal 
shape had little influence on the carcass yield. The correlations of these characteristics with hot carcass weight 
were of high magnitudes (0.5, 0.25 and 0.34 respectively). The weight at the end of the feedlot showed a 
correlation of 0.11 with carcass yield and 0.91 with hot carcass weight. These correlations indicate a sense 
that body shape and weight are different measures when considering carcass yield. Body shape is defined by 
relations of height, length, width and depth of the animal, while weight is a measure of body mass. In view of 
these results, it is not possible to use body measurements as predictors for carcass yield. 
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The addition of antioxidants in the cryopreervation solution protects the sperm against damage from free 
radicals. Thus, the objective of this work was to evaluate the action of melatonin on the morphology of the 
cryopreserved semen of Piracanjuba. The semen of twelve adult males from Piracanjuba, hormonally induced, 
were used. Sperm motility was measured subjectively, using only samples with motility greater than 80%. 
Semen samples consisted of four “pools” (3 animals). The semen of each pool was diluted 1: 9 (semen: thinner) 
in the following treatments: (T1) 10% methylglycol (MG) + 5% Beltisville Thawing Solution (BTS); (T2) 
10% MG + 5% BTS + 1mM melatonin and; (T3) 10% MG + 5% BTS + 2mM melatonin. After dilution, the 
samples were bottled in reeds of 0.5mL, sealed and frozen using the programmed freezing machine (Dominium 
K, BIOCOM®, Brazil), where the samples were cooled to the initial temperature of 10 °C and subjected to 
(Ramp 1: -12 °C / min, ramp 2: -3 °C / min) until reaching the final temperature of -60 °C, and finally the 
vanes transferred to the liquid nitrogen cylinder (-196 °C) where they remained until the analysis moment. 
Samples were thawed in a water bath at 60 °C for 5 seconds and the semen was fixed in 4% formaldehyde-
citrate solution for morphology and thus compared to in natura semen. The alterations observed were isolated 
head, degenerate intermediate part and tail alterations (broken, corrugated, folded, rolled and short). This work 
was approved by the Ethics Committee for the Use of Animals of UFLA (n° 039/13). Data were submitted to 
analysis of variance and Tukey's test (P <0.05). There was a significant statistical difference (p <0.05) between 
the percentage of normal spermatozoa, where the semen in natura presented the highest value (57% ± 8.6). 
There was no difference between the treatments for the percentage of normal cells, however, all presented 
the folded tail morphology as the predominant one (T1: 30% ± 2.4; T2: 36% ± 6.3; T3: 15% ± 7 ,2). The T2 
presented the highest percentage of abnormal cells (94% ± 10.07). The predominant morphoanomaly in the 
semen in natura was the isolated head (15% ± 2.4). Therefore, the semen of B. orbignyanus presents a low 
percentage of normal spermatozoa when cryopreserved at these concentrations of melatonin.
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The use of gonadotropin (FSH, eCG or hCG) in breeding control programs is quite common for promoting 
ovulation or superovulation. FSH is the most efficient although price, labour and animal stress reduced its 
application mainly to MOET (Multiple Ovulation and Embryo Transfer) programs. Chorionic gonadotropins 
are cheaper and depend on a single administration. eCG effects depend on doses. Recommended doses for 
goats vary widely in bibliography: from 200-600 IU (ovulation) to 800-1.000 UI (superovulation). The main 
aim of this study was to compare the ovarian response of adult Serrana goats to the administration of different 
doses of eCG (300 vs. 500 UI). By April 2016 57 adult goats received a vaginal device impregnated with 20 
mg of FGA. Simultaneously all goats were injected with 100 mg of cloprostenol. Seven days later vaginal 
devices were removed. Twenty eight goats were then injected with 300 IU and the other 29 with 500 UI 
of eCG. Pre-treatments physiological state and the response to treatments were assessed by progesterone 
plasmatic levels. The response to treatments was also evaluated by fertility rate. Results are still been under 
analysis. Most goats responded to control treatments – 92,5%. eCG doses had no significant effect in the 
percentage of goats presenting full ovarian activity (300 UI: 91,2% vs. 500 UI: 93,9%) (x2= 0,6; P>0,05). 
Cervical artificial insemination resulted in a fertility rate of 74.6%: eCG doses had no significant influence in 
the fertility rate (300 UI – 73,5% vs. 500 UI – 75,8%) (x2 = 0,1; P>0,05).
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Nutrigenomics is the science that studies how the diet components affect the gene expression and which 
genes are induced or repressed against a particular nutrient. The inclusion of glycerin/glycerol in quails and 
broilers is related as an energy source and may influence the expression of Superoxide dismutase (SOD) 
antioxidant gene, which is related to protection against the toxic effects of oxidative stress by scavenging 
superoxide radicals. This study was conducted to evaluate messenger RNA (mRNA) expression of SOD 
gene in liver of broilers supplemented with different levels of glycerin, at 42 days of age. The design was 
completely randomized with three treatments (0%, 6% and 12%) and six replications of five birds each. The 
mRNA expression levels were determined by quantitative real-time RT-PCR and the β-actin gene was used as 
endogenous control. The ΔCt between treatments was compared using the CONTRAST function of the GLM 
procedure of SAS statistical software by Student’s t test with a significance level of 5%. The supplementation 
with different levels of glycerin had no effect on SOD gene expression in the broilers’ liver at 42 days old, 
suggesting the glycerin can be used in animal feed; however, more studies related with other genes are needed 
to better understand the physiological mechanisms at the molecular level.
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The sperm cryopreservation induces changes in the composition of the membranes, which in hypothermic 
conditions become highly sensitive to reactive oxygen species (ROS). Melatonin has strong chelating action 
to ROS, which can cause damage to spermatozoa. The objective was to study the effect of different sperm 
concentrations associated or not with melatonin on the intracellular hydrogen peroxide production. Four goats 
and six ejaculates were collected per animal. The sperm concentration and the addition of melatonin to the 
diluent were distributed as follows: T1: Control 40 X 106 without addition of melatonin; T2: 40 x 106 with 1 μM; 
T3: 40 x 106 with 100 μM; T4: Control 80 X 106 without addition of melatonin; T5: 80 X 106 with 1 μM; T6: 80 
x 106 with 100 μM; T7: Control 100 X 106 without addition of melatonin; T8: 100 x 106 with 1 μM and T9: 100 
x 106 with 100 μM. The pre-freezing semen was done in liquid nitrogen vapor. Semen was thawed in a water 
bath at 37°C for thirty seconds, followed by assessment of intracellular hydrogen peroxide production by flow 
cytometry by using fluorescent probe (DCFDA/IP). The DCFDA in the cell is oxidized by hydrogen peroxide 
emitting green fluorescence. Four cell populations were observed: IP+ DCFDA-, without dead spermatozoa 
intracellular hydrogen peroxide; IP+ DCFDA+, dead spermatozoa with intracellular hydrogen peroxide; IP- 
DCFDA+ , live spermatozoa with intracellular hydrogen peroxide; IP- DCFDA-, living spermatozoa without 
intracellular hydrogen peroxide. The means were analyzed by the Tukey test at 5% probability. The cell 
populations showed no differences among the melatonin concentrations: IP+ DCFDA- (without addition: 1:31 
± 0:13; 1 μM: 1.35 ± 0:13; 100 μM: 1:29 ± 0:12); IP+ DCFDA+ (without addition: 72.45 ± 1:56; 1 μM: 71.93 
± 1.64; 100 μM: 72.91 ± 1:37); IP- DCFDA+ (without addition: 22.87 ± 1:55; 1 μM: 22.86 ± 1:57;100 μM: 
7.22 ± 1.25) and IP- DCFDA- (without addition: 3:37 ± 0:22; 1 μM: 3.85 ± 0.61; 100 μM: 3.76 ± 1.10). It was 
observed a higher proportion of viable cells in the presence of intracellular hydrogen peroxide in treatments 
with sperm concentration of 40 X 106 (IP+ DCFDA-: 1.35 ± 0.14; IP+ DCFDA+: 71.43 ± 1:58; IP- DCFDA+: 
23.84 ± 1.59; IP- DCFDA-: 27.26 ± 1.62) and 80 x 106 (IP+ DCFDA-: 1:27 ± 0.13; DCFDA+ IP+: 72.82 ± 
1.58; IP- DCFDA+: 1.50 ± 23.28; IP- DCFDA-: 25.91 ± 1.60), while minor proportion was observed in the 
treatment with 100 x 106 (IP+ DCFDA-: 1.34 ± 0.12; DCFDA+ IP+: 73.04 ± 1.42; IP- DCFDA+: 20.68 ± 
1.26; IP- DCFDA-: 25.62 ± 1.46). Therefore, the concentration of 100 X106 was higher concentrations of 40 
X106 to 80 X106 spermatozoa/mL due to the decreased production of hydrogen peroxide, but other parameters 
should be analyzed to complete the effect of the melatonin addition on goat semen cryopreservation.
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Different pharmacological therapies (hormonal and antimicrobial) are addressed at reducing uterine infectious 
processes during the postpartum period, however, are look alternatives to reduce the presence of drug residues 
in milk and to produce safe and harmless foods. The objective of this research was to evaluate the effect of 
intrauterine ozone on subclinical endometritis (SE) and reproductive performance. This study was carried out 
in three farms in the province of Azuay (Ecuador): Nero and Irquis farms of the University of Cuenca, and 
a private farm (Pecalpa), are located at an altitude of 2,800 m., were selected 84 multiparous Holstein cows 
with a body condition of 2.5 to 3, fed a basal diet of 90% of pastures, 8% of concentrate (maize, soy, molasses 
and fiber) and 2% pre-blend of vitamins and minerals; for the diagnosis of ES was collected endometrial 
cytology samples (cytobrush technique) of base of the larger horn between 34 and 47 days postpartum (DPP), 
two slides per cow were prepared and then transferred to the clinical laboratory of the Faculty Of Agricultural 
Sciences of the University of Cuenca and stained with modified Giemsa, the reading was made by two people 
counting 200 cells obtaining the percentage of polymorphonuclear (PMNs), the samples with a percentage 
≥5% of PMNs was considered with SE, after 24 hours the treatment intrauterine was administered in the 
experimental group G1 (n = 50) 45 μg mL-1 ozone was applied in 60 mL sterile distilled water type II and 
in the control group G2 (n = 34) 500 mg of benzathine cephapirin, all cows were reevaluated after 72 hours 
using the same technique, in addition, the calving estrus interval (CEI), the calving conception interval (CCI) 
and the percentage of pregnant at first service (PPFS) was evaluated, the statistical data were analyzed using 
a PROC GLIMIX general linear model of SAS 9.3. The percentage of PMNs between 34 - 47 DPP in G1 was 
17.6 ± 0.18 and in G2 13.7 ± 0.19, the effect of the treatments obtained a reduction statistically significant of 
PMNs between G1 = 2.8 ± 0.06% and G2 = 6.0 ± 0.05% (P<0.05), the CEI in G1 was 91.2 ± 0.07 and G2 91.6 
± 0.07 days; the CCI in G1 and G2 was 107.9 ± 0.09 and 97.6 ± 0.06 days respectively, but did not present 
statistical difference (P>0.05), however, the PPFS in G1 was 66.0 ± 0.12%; and in G2 it was 41.2 ± 0.18%, 
presenting statistical difference (P<0.05). In conclusion, administration of ozone reduces the percentage of 
polymorphonuclear cells between 34 and 47 DPP, but O3 is the best alternative in the treatment of subclinical 
endometritis for its effectiveness, and improves reproductive performance in relation to the control group.

Keyswords: Subclinical Endometritis, Ozone, Polymorphonuclear
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Selecting individuals to be parents of the next generation is a key process in the genetic breeding of herds. 
When selecting superior genotypes as parents, it is expected that favorable genes are transmitted to their 
offspring and, consequently, the progeny will also have higher genotypes compared to offspring of unselected 
parents. The objective of this study was to evaluate the use of bulls proven by the predicted transmission 
ability (PTA) of milk for the productive characteristics of F1 Holstein x Gir (HG) females in semi feedlot. 
We evaluated the data from the zootechnical archive of the Pau de Óleo Farm, in the municipality of Santo 
Antônio do Monte-MG, from 2011 to 2016. The production system of the property is semi feedlot one in 
which they have the total fodder after the first milking and released after the second one to rotated pickets of 
Mombasa grass (Megathyrsus maximus). The fodder, besides the pasture, is composed of corn or sugar cane 
silage in the trough and concentrate. The amount of total fodder offered to the animals varies according to the 
milk production and the lactation period. We evaluated 194 information on cows sired by Holstein bulls with 
genetic evaluation. The bulls were grouped according to the PTA as positive or negative according to the bull 
summaries of the breed. The evaluated characteristics were the total production, the lactation duration and 
the average daily production. The data were submitted to analysis of variance and the means compared by 
the Tukey test at 5% probability. The PTA had a significant effect only on total production. The F1HG cows 
sired by positive bull for milk had higher total production with 8219.64 ± 1790.34 kg versus negative bull of 
7460.78 ± 1948.77 kg. This result reiterates the animal genetic breeding theory, that is, genetically superior 
parents generate offspring also genetically superior. Therefore, this criterion should be used in the selection 
of Holstein bulls for the production of F1 HG. The use of genetically superior bulls for milk production will 
reflect positively on national productivity.
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The life cycle of the Rhipicephalus (Boophilus) microplus tick is divided into two phases: one in the host 
body and the other in free life, in the soil and vegetation, which is affected by different environmental factors. 
This ectoparasite represents one of the biggest problems of Brazilian cattle production, causing losses of the 
order of 3.24 billion dollars per year. An alternative to minimize its deleterious effect is the identification of 
resistant animals and their use as reproducers in endemic regions; this procedure is feasible considering that 
the heritability for the characteristic "tick resistance" is of the order of 13%. The objective of this work was 
to verify the effect of the season of the year in different latitudes on the infestation by ticks in a population of 
cattle from the crossing between the Angus and Nelore breeds. The database consisted of 5,163 tick counts 
collected between 2004 and 2014 on animals raised in Brazil and Paraguay. The counting was obtained by 
determining the number of tick females from 4 mm in the region between the inner sides of the hind limbs. 
This information was transformed to log10 (n + 1,001), where n represents the number of ticks counted. 
Information regarding winter was not included in the study because it was small in number. The studied 
latitudes were -11.2 (North of Mato Grosso - class 1); Latitude from -22.5 to -26, (Mato Grosso do Sul, São 
Paulo and northern Paraná - class 2) and latitude -26.1 to -30.2 (Rio Grande do Sul, southern Paraguay and 
southern Paraná - class 3). The statistical model used considered the effects of latitude and season as well as 
the interaction between these two effects. Student's t test (p <0.05) was used to compare means. In class 1, the 
highest infestation occurred in the summer (0.92), followed by spring (0.75) and autumn (0.64), and the latter 
two did not present statistical differences among themselves. There was no difference between the stations 
in class 2; In class 3, all seasons differed, with the highest infestation observed in autumn (0.37), followed 
by summer (0.30) and spring (0.0004). Although variation in tick infestation during the year in the different 
latitudes studied was observed, this work shows that the problem occurs to a greater or lesser degree in all 
of them, which could be minimized by increasing the genetic resistance of the animals to the parasite, By 
selecting for the characteristic.
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In beef cattle husbandry, the knowledge gained regarding the reproductive characteristics of the cattle has 
great economic importance because it facilitates the ability to anticipate the reproductive life of the animals. 
However, the selection for reproductive characteristics is complex, and it is necessary to find alternatives that 
facilitate their study. Among the alternatives, it is possible to cite the evaluations of morphometric measures 
that, together with the body weight, better describe an individual or population than the conventional methods 
of control and classification using scores. The aim of this research was to evaluate the effect of pre and 
post-weaning performance on the morphometric characteristics and pregnancy rate of Purunã heifers. The 
experiment was carried out at the Estação Experimental Fazenda Modelo, Agronomic Institute of Paraná, 
Ponta Grossa/PR. Purunã heifers (n = 82) were divided into four groups (AA, AB, BA, BB) according to the 
average weight gain (AWG) from birth to weaning (first letter) and AWG from weaning to the beginning of 
the breeding season (second letter). Animals classified as “A” presented values above average and animals 
classified as “B” showed values below average. The variables evaluated were the following: withers height, 
rump height, thoracic circumference, carcass length, external bi-iliac diameter, external bi-ischial diameter, 
external iliac-ischial diameter, and body weight at the beginning (August) and end of breeding season 
(November). Withers height and rump height were obtained using a measuring stick. Thoracic circumference, 
carcass length, and the measurements of the rump were taken with a tape measure. The weighing of the 
animals was carried out after a previous fast of solids and liquids, using a scale with Tru-Test programmer, 
model SR 3000. The data was analyzed using the statistical package SAS/STAT by SAS Institute, Inc. The 
means of the variables studied were submitted for analysis of variance and, for the variables that presented 
a significant response, the means were compared using Tukey's test. The effects were declared significant 
when P<0.05. The BA group had lower value of carcass length (121.33 cm) in relation to other groups (AA: 
146.06 cm; AB: 148.65 cm; BB: 135.56 cm). The external bi-ischial diameter of BA group (19.69 cm) was 
higher than the average of the other groups (AA: 15.38 cm; AB: 15.62 cm; BB: 16.44 cm). AA and BA 
groups showed heavier heifers at the beginning (437.43 and 393.70 kg, respectively) and end of the breeding 
season (436.38 and 426.27 kg, respectively). Groups AB and BB presented lighter heifers at the beginning 
(337.07 and 324.70 kg, respectively) and end of the breeding season (375.00 and 364.90 kg, respectively). The 
pregnancy rates obtained showed no significant difference between groups (AA: 81.25%; AB: 88.89%; BA: 
88.46%; BB: 88.89%). Pre and post-weaning performance did not influence the morphometric characteristics 
and pregnancy rate of Purunã heifers. Heifers subjected to the same feeding management can present similar 
reproductive capabilities.
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Milk activity is an important economic sector of the country and, in this sense, is expected that the bovine 
milk present chemical, microbiological, organoleptic and somatic cell count (SCC) that meet the parameters 
required by industry in terms of product. The somatic cell count has been used more frequently in dairy 
breeding programs, since its control and monitoring is extremely important because it is an indicator tool 
for controlling the health of the mammary gland, as well as the milk quality. Data from 41,045 primiparous 
cows, from 2008 and 2014, belonging to the database of the Paraná Holstein Breeders Association (APCBRH) 
were used in order to verify the influence of environmental effects under the somatic cell count. For the 
concatenation of the data, lactations were used with, at least, three subsequent test-day controls and, because 
no normal distribution is present for this trait, SCC was transformed to a logarithmic scale in somatic cell 
score (SCS). The environmental effects of lactation length and cow's age at calving, both linear and quadratic, 
were tested for the somatic cell count trait. Still, we considered the fixed effects of contemporary group 
and the additive genetic as random effect in the analysis model. The verification of significance for these 
effects was performed through analysis of variance using the least squares method, utilizing the SAS software, 
considering the 5% level of significance. After the analysis, the effects of lactation length and cow's age at 
calving were significantly influent over ECS (p <0.05), both in linear and quadratic performance analysis, 
being the quadratic less evident in cow's age at calving. The coefficients of linear and quadratic regression 
of ECS over lactation length were, respectively, 0.0015 and -0.3498, with a tendency to increase somatic 
cell scores with increasing cow age. Regarding the age of the cow at calving, the coefficients of linear and 
quadratic regression of ECS on the age of cow at calving were, respectively, 0.0593 and 0.2379. Also for 
this effect, an increase in ECS according to the elevation in the female age was detected, showing the same 
behavior of the previous environmental effect. For this reason, it is essential to reinforce the importance of 
the heifer management, since there is a predisposition that only calved cows will remain in environments that 
offers better sanitary conditions. In summary, the evaluated environmental effects were significant for the 
somatic cell score, evidencing the existing impact of the environmental on this characteristic.

Keywords: milk quality, mastitis, somatic cell score, dairy cattle

Acknowledgments: To Paraná Holstein Breeders Association (APCBRH), for supplying the database and 
Fundação Araucária for granting the scholarship.

Environmental effects on somatic cell count in Holstein cows

Letícia B. Prado*1, Victor B. Pedrosa1, Altair A. Valloto2, José A. Horst2, Gabrieli S. 
Romano3, Luis F. B.Pinto3

1Universidade Estadual de Ponta Grossa, Ponta Grossa/PR; 2Associação Paranaense de 
Criadores de Bovinos da Raça Holandesa, Curitiba, PR; 3Universidade Federal da Bahia, 

Salvador, BA.
*Undergraduate student - leticiabarretta@hotmail.com

Theme 4  |  Genetics, genomics, animal breeding and reproduction



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 453

Artificial Insemination (AI) in buffaloes aims at the qualitative and the quantitative improvement of meat 
and milk production of the species. However, has limited use due the difficulties in the estrus detection and 
in finding an adequate moment for this procedure. Objective was to evaluate the use of equine chorionic 
gonadotropin (eCG) or of progesterone-releasing intravaginal device (PRID) associated with the Ovsunvh 
protocol in fixed-time artificial insemination (FTAI) by ovarian follicular dynamics of buffaloes in central 
Brazil. Fifteen crossbred buffaloes (Murrah, Mediterranean, Jafarabadi) from the city of Ribeirãozinho, 
in the month of August, were also divided into three treatments: OVSYNCH – administration of 25 μg of 
gonadotropin-releasing hormone (GnRH, Gestran Plus®) on days 0 (D0) and days 9 (D9), 25 mg of prostaglandin 
F2alpha (PGF2α, Lutalyse®) on day 7 (D7) and insemination 16 hours later of second administration of 
GnRH; OVSYNCH+eCG – simulate to OVSYNCH, but with administration of 400 IU of eCG (Novormon®) 
in D7; OVSYNCH+PG – simulate to OVSYNCH, but with insertion on D0 of the PRID (CIDR®) and its 
removal on D7. Ultrasound examinations were realized on days 0 (D0), days 7 (D7) and days 9 (D9) using 
a portable ultrasound machines coupled to a linear 5.0 MHz rectal transducer to verify the amount and size 
of follicles and corpus luteum per animal. The data were analyzed in the SAS program at 5% probability in 
a mixed model as a repeated measure in time (quantity and size of the follicles) and by logistic regression 
(ovulation and pregnancy rate), considering the treatment in a completely randomized design. There was no 
effect (P>.05) of treatments for mean number of small follicles per animal (7.33 ± 2.80) and for the diameter of 
the ovulatory follicle (17.16 ± 4.21 mm). The absence in the ovarian follicular dynamics of medium follicles 
and corpus luteum can be related to the period of seasonal anestrous of buffaloes. There was no difference 
(P>.05) in ovulation rate between treatments (13/15 = 86%). The pregnancy rate also did not differ (P>.05, 
OVSYNCH= 60%, OVSYNCH+eCG = 40%, OVSYNCH+PG = 80%). Although eCG and PG are used to 
improve pregnancy rate in FTAI) in this experiment, administration of eCG did not show a significant increase 
in follicle size and PG may not have increased LH secretion, not improving of corpus luteum development, 
which did not result in an increase in the pregnancy rate.The association of eCG and progesterone-releasing 
intravaginal device to the Ovsynch protocol for IATF, did not influence the reproductive performance of 
crossbred buffaloes by ovarian follicular dynamics, but present satisfactory results. The use of the hormonal 
protocol for fixed-time artificial insemination (OVSYNCH, OVSYNCH+eCG, OVSYNCH+PG) is important 
for increasing the reproductive efficiency of buffaloes even in seasonal reproductive anestrus.
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The body weight is an important trait evaluated in sheep selection and it provides more accurate measures of 
carcass yield, and can be measured in the same animal at different ages. The aim of this study was to select 
the best random regression model to estimate the genetic parameters for body weight to evaluate which is/are 
the best ages to be used as selection criterion to improve genetically this trait. The data set contained 2,159 
records of body weight (BW) of 753 Santa Ines sheep. The random regression model contained the fixed 
effects of contemporary group, the age of the animal as covariate, the random additive genetic, permanent 
environment and residual effects. The covariance components were estimated using random regression animal 
models by restricted maximum likelihood method using the WOMBAT program. The comparison criterion of 
the models was the Bayesian information criterion (BIC). According to the BIC criteria, the most appropriate 
model is of order three for direct genetic and permanent environmental animal and residual variance with five 
levels, respectively, with 17 parameters. The estimates of heritability were low for BW until 270 days of age 
and it increased after this age, becoming approximately constant from 217 to 1350 days of age. The highest 
heritability estimates were from 1351 to 1800 days of age (Figure 1). The results indicated that body weight 
would have greater selection response from 271 days of age. The estimates of permanent environment (Figure 
2) indicated that most of the phenotypic body weight variation was not due to the permanent environment 
effects of the animals. Thus, genetic selection criterion of the animals based on any body weight from 271 
days of age must result in genetic gain for this trait.
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The increase in productivity in beef cattle all around the world has been occurring, more and more, by 
crossbreeding between breeds, which allows exploiting the benefits of heterosis. In Brazil, crosses between 
taurine and zebu breeds, of which Nelore breed is the most used, have been carried out, both to form new 
breeds, called synthetic breeds, and to maintain a certain degree of heterozygosity in the herds. In order 
to estimate heritability for performance and conformation traits in the pre and post weaning phases of a 
population obtained by crossing Angus (A) and Nelore (N) breeds, data from 61,684 animals born between 
1988 and 2014, raised in different latitudes in Brazil and Paraguay were studied. The traits evaluated were 
average daily gain from birth to weaning (ADGBW) and from weaning to yearling (ADGWY) and the scores 
of conformation (CW), musculature (MW), precocity (PW) and navel (NW) at weaning, and CY, MY, PY 
and NY respectively, at yearling. Groups of contemporaries (CG) were formed, bringing together the animals 
born in the same latitude-farm-year-season-month, belonging to the same sex and genetic group, and the same 
feeding group at weaning and yearling. The latitudes (L) were divided into: L1 = -10,8 a -17,7 ºS (tropical), L2 
= -17,8 a -23,3 ºS (Tropical altitude climate), and L3 = -23,4 a -31,2 ºS (Subtropical); and the genetic groups: 
1/4AN =1/4A + 3/4N, 1/2AN = 1/2A + 1/2N, 9/16AN = 9/16A + 7/16N, 5/8AN = 5/8A + 3/8N, 3/4AN = 
3/4A + 1/4N and Angus. The analyzes were performed using an animal model described by: y = Xb + Z1a 
+ Z2m + Z3c + e, where: y = visual scores and weight gains, X, Z1, Z2 and Z3 = are fixed effects incidence 
matrices (CG and age at delivery), of the direct, maternal additive genetic and permanent environmental 
effects, respectively; b, a, m and c = are vectors of direct, maternal and permanent environmental fixed effects, 
respectively; e = random residual effects vector. Genetic and permanent maternal environment effects were 
considered only for traits measured at weaning. Estimated heritabilities and respective standard errors were 
0.19 ± 0.01 (ADGBW), 0.17 ± 0.01 (ADGWY), 0.18 ± 0.01(CW), 0.14 ± 0.01(MW), 0.14 ± 0.01 (PW), 0.19 
± 0.01 (NW), 0.25 ± 0.01(CY), 0.20 ± 0.01(MY), 0.20 ± 0.01(PY), 0.28 ± 0.01(NY). These values indicate 
that it is possible to obtain genetic gain by selection for these traits, obtaining more efficient animals for 
weight gain with better carcasses and that remaining less time in the farm, contributing to the increase of the 
productivity.
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The objective of this study was to estimate genetic parameters for weight at birth (BW) and 365 days of 
age (W365) standardized for birth weight and weight at 365 days of age, using multi-trait models. Herds of 
the Nellore breed belonging to the Program of weight gain of the Brazilian Association of Zebu Breeders 
(ABCZ), born between 1995 and 2010, and raised in grazing system were used. The standardization was 
based on one weighing before and one after the standard reference age, with deviation of 60 days. The herds 
used in this study are located in the seven states of the North region of Brazil, which has rain distribution 
throughout the year as a particularity. A total of 15,148 birth records of 3,115 individuals from Nellore breed 
were evaluated. Genetic parameters were obtained by restricted maximum likelihood (REML), using the 
WOMBAT program. The statistical models of analysis included additive genetic effects (direct and maternal) 
as random effects, contemporary groups (sex, birth year and month of animal, weighing year and month, 
herd, nursing or weaning categories) as fixed effects, and cow age at calving as covariate. The maternal 
effect was included only in BW, and contemporary groups were composed in such a way that was possible 
to properly identify the rearing environmental condition and to allow for better comparison between animals 
performances. The means for weight at birth and 365 days of age were 34.01 and 217.67kg, respectively. The 
high heritability estimates for direct genetic effects (0.48 for BW and 0.44 for W365) indicate that herds from 
the North region of Brazil have additive genetic variability for these traits with possibility of genetic gains by 
selection. The low magnitude of maternal heritability for BW (0.16) indicates that maternal additive genetic 
variance, as proportion of phenotypic variance, is present in the calf life since the first days. This result shows 
the dependence of calves on their dams, i.e., calves are still under dams care, despite the low magnitude of 
maternal heritability. Ignoring maternal effect at the initial phase of calf life could result in the overestimation 
of the animal direct heritability. The high magnitude of genetic correlation (0.86) estimated between BW and 
W365 indicates the possibility of selection, so that selection in one of these weights also could result in the 
increase of the other one, and could be a problem in herds with very high records of birth weights.
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The Brazil stands out as the largest exporter and about a third of trade world beef trade. The Artificial 
Insemination (AI) is the lowest cost biotechnology used in bovine breeding for the dissemination of genetic 
characteristics, although less than 14% of breeding females suitable for reproduction are inseminated. Objective 
was to evaluate the evaluation of Artificial Insemination training course in cattle. The Extension Project of 
the Federal University of Goiás (UFG)/Jataí Regional, related to the diffusion of Artificial Insemination in 
cattle in the Jataí and Mineiros cities of Goiás state. Four AI courses were realized with classes of 7, 7, 8 and 
8 students, with duration of 5 days (workload of 40 hours). Courses were realized in three collaborating farms 
and in the Serra das Araras Settlement (Mineiros/GO). The research was realized by 30 questionnaires, about 
data on the student profile, organization and content, teaching activities and didactic material and general 
evaluation of the course. Frequency distributions of responses were analyzed and the veracity credited to 
participants. The course was realized by 33.00% of young people (18-24 years) and 66.67% of adults (25-
64 years), showing the importance of improvement and the participation of young people in learning and 
maintaining the use of biotechnology. Considering the experience with cattle management, 13.33% (n = 4) 
had none; 26.67% (n = 8) from 1 to 10 years; 16.67% (n = 5) from 11 to 20 years; 30% (n = 9) from 21 to 
30 years and 13.33 (n = 4) from 31 to 40 years of experience. The management experience is not limited to 
learning how to inseminate. Of students, 70% (n = 21) were farmers, perfecting for their own use, and 30% 
(n = 9) training to provide services. Analyzing the educational attainment, 36.67% (n = 11) had incomplete 
primary education, 20% (n = 6) had complete primary education, 6.67% (n = 2) had complete secondary 
education and 36.67% (n = 11) had incomplete academic education. Students considered the content and the 
updating of the material, respectively, 40 (n = 12) and 23% (n = 7) good, and 60 (n = 18) and 77% (n = 23) 
excellent. The other items were evaluated as good or excellent (bibliographical references and supporting 
material, teaching activities and didactic material, course evaluation form, amount of practical activities, 
clarification of doubts, content domain of the instructor). Thus, the overall assessment was satisfactory. The 
dissemination of Artificial Insemination courses is necessary for the development and expansion of the use of 
biotechnology in the country. The practice of the extension by the UFG team was compromised and effective 
for the training and retraining of technicians for the exercise of Artificial Insemination in cattle.
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Genetic breeding programs are influenced by the genotype x environment interaction, where the main 
consequence of this would be changes in the genetic prediction and also a possible re-ranking of the best 
animals thru different environments. Thus, the objective of this study was to evaluate the environmental 
impact over the genetic evaluation in Holstein cattle, for milk yield, in different climatic regions of Paraná. 
Therefore, data of 57,967 primiparous cows, with lactation information from 1990 to 2015 and relationship 
matrix of 106,848 animals, was used to estimate the correlation for the mentioned trait between three different 
environments. The dataset utilized belongs to the Associação Paranaense de Criadores de Bovinos da Raça 
Holandesa – APCBRH and was divided according to three climatic classification of the Paraná state, being 
R1) Mesothermic climate with dry season; R2) Mesothermic climate without dry season and R3) Mesothermal 
climate moist and super humid. The effects included in the model were the fixed effects of contemporary group 
(herd and birth year), calving age as linear covariate and the additive genetic random effect. It was considered 
the animal model, using the REML method to estimate the breeding values, applying the software PEST2 
and, after obtaining results, the genetic values and bull rankings were submitted to Pearson and Spearman 
correlations, respectively. It was verified the coincident animals between regions, considering the top 10% bulls 
of each region to realize the statistical comparison. Pearson’s correlation between breeding values was 0.9940 
for R1xR2, 0.9985 for R1xR3 and 0.9865 for R2xR3, representing that the breeding value of bulls did not 
change when their prediction was performed in any of the studied regions. Spearman’s correlation was 0.9939, 
0.9984 and 0.9865 between R1xR2, R1xR3 and R2xR3, respectively, also demonstrating that the ranking of 
bulls did not significantly change thru regions. Considering that just 10% of the best bulls would be selected 
for each region, the percentage of coincident animals was 0.9882 between R1xR2, 0.9912 between R1xR3 
and 0.9793 between R2xR3, showing that the selection inconsistence, in which a sire will be selected for one 
region but will not be selected for the other climate region, was not relevant. Thus, the genotype x environment 
interaction did not presented significant effects on breeding values demonstrating that the genetic prediction 
for any studied region can be used to point out the best sires to improve milk production in the Paraná state.
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The economic efficiency of cattle is linked to the production of calves, for the production of meat or 
replacement flocks. In this sense, the objective of this study was to compare the use of different doses of 
Equine Chorionic Gonadotrophin (eCG) in the pregnancy rate in estrus synchronization programs in Nellore 
cows. The cows presented body condition score of three (1-5) at the beginning of the estrus synchronization 
protocol, autochthonous of Acre State, primiparous and multiparous, aged between three and six years, non-
lactating, raised in extensive livestock, with water and mineral salt (60% phosphorus) ad libitum. All the 
animals were housed in the same property located in the municipality of Rio Branco/AC. The protocols were 
developed as follows: in a random day of estrus cycle (D0), each cow received 1 g of progesterone (P4) 
through an intravaginal device and 2.5 mg of Estradiol Benzoate (EB) Intramuscularly (IM). At D8 they were 
used 150 ug of D-cloprostenol (PGF2), 1 mg EB and different doses of eCG (0, 200 or 300 IU). A the group 
1 (n = 150) did not receive, group 2 (n = 150) received 200 IU of eCG (® Folligon, Intervet / Schering-Plow, 
Brazil), and group 3 (n = 149), 300 IU. Behavior estrus was recorded and all cows were inseminated between 
36 and 48 hours after removal of the intravaginal device, that is, on the D8. The diagnosis of gestation guided 
by ultrasonography (Aloka SSD 500, Aloka, Japan) was performed 35 days after artificial insemination (AI). 
Registered estruos behavior group 1 rate (83/150 = 55.3%), group 2 (115/150 = 73.3%) and group 3 (126/150 
= 84%) and pregnancy rate (63/150 = 42%), (84/150 = 56%) and (79/149 = 53.3%), respectively. According 
to the analysis of variance (ANOVA) and Student's t-test, for a level of significance of 5%, there was no 
difference between on the groups for estrus behavior and pregnancy rate (P>0.05). Therefore, it verified that 
the presence or absence of eCG in its D8 in two different doses did not interfere in the two parameters verified.

Keywords: artificial insemination, behavior, estrus cycle, hormonal synchronization
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The dairy cattle market is increasingly its demanding in relation to milk quality, due to the perception of the 
importance of this product and its components associated to human health. The somatic cell count (SCC) is 
the indicator most commonly used in mastitis control and prevention programs. For this reason, the objective 
of the present work was to estimate the heritability of the somatic cell count in Holstein cows using three 
different models related to different environmental effects. Data from 41,045 primiparous cows, from 2008 
and 2014, belonging to the database of the Paraná Holstein Breeders Association (APCBRH) were used in 
order to verify the influence of environmental effects under the somatic cell count. For the concatenation 
of the data, lactations were used with, at least, three subsequent test-day controls and, because no normal 
distribution is present for this trait, SCC was transformed to a logarithmic scale in somatic cell score (SCS). 
Three different models of analysis were considered, the first one being the environmental effects of lactation 
length and the cow's age at calving as quadratic function, the second using the same effects, but in a linear 
function and the third disregarding environmental effects in the model. Still, we considered the fixed effects 
of contemporary group and the additive genetic as random effect in the analysis model. It was considered 
the animal model, using the REML method, to estimate the heritabilities, applying the software VCE 6.0. As 
expected, for the three models studied (quadratic, linear and with no effect), the environmental variance (1.37; 
1.39 and 1.41) was significantly higher than the additive genetic variance (0.32; 0.31 and 0.31), showing the 
greater influence of the environment in the somatic cell count. The estimated heritabilities for ECS were 0.19; 
0.18 and 0.18, respectively, for the models considering the environmental effects with quadratic performance, 
linear performance and disregarding the environmental effects. Although the values were close, the model 
with the quadratic effect presented the highest value of additive genetic variance and lower value of residual 
variance, being therefore more appropriate, indicating a lower impact of the environmental effect on the 
heritability estimation result. According to the components of variance obtained and estimates of heritability, 
it can be concluded that the model that considered the environmental effects as quadratic, presented better 
result in comparison to the other models, and, therefore, it is recommended for the estimation of the genetic 
parameters for somatic cell count, in herds of the Holstein breed.

Keywords: milk quality, mastitis, somatic cell score, dairy cattle
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Animal genetic improvement is developing every day with new techniques in molecular biology and mainly 
by biometric statistical models, which help selecting traits and analyzing populations and their potential value 
in animal production and competition in the market. However, the data made available to the breeders is in the 
hands of breed associations and/or animal improvement companies. In the academic, the use of these data may 
be difficult to access due to privacy policies. Furthermore, the data collection is extremely time consuming 
and expensive, in addition, data collection is extremely time consuming and costly, in addition to the response 
time of these animals to produce individuals (data) over the years is extremely long, these results are the 
database of breeders and academics. With the aid of mathematical models, it is possible to generate data by 
simulations of a fictitious population based on real data. It can save time that can be spend collecting data 
of natural populations. Since the software used for analysis is free it is easily accessible to most researchers 
and students. This work was to analyze the inbreeding levels and to propose alternatives to the producers 
with high rates of inbreeding in their property, seeking weight gain and heterosis of the animals. The goal 
of this project was analyze the inbreeding index and the allelic distribution in a selected and a non-selected 
population via Monte Carlo simulation, with constant selections to compare the behavior of the animals 
and the different population variables such as weight gain, Hardy-Weinberg and others. The unselected and 
selected populations were created by a distribution of "AA", "Aa" and "aa" alleles (allele probability), with 
the same frequencies within the population, in order to verify mating and distribution of the genes in the 
Individuals, as well as Hardy-Weinberg equilibrium. The additive-genes distribution was used to compare the 
weight gain of the bovine populations. We used the model of additive genes in which the dominant alleles 
added a greater weight to the animals within the simulation. The dominant allele added a weight to the animals 
when they found the mean between the dominant and recessive alleles in heterozygosity and in recessive 
homozygotes used the minimum weight. In simulations, we were able to confirm the increase of inbreeding 
in the non-selected populations, such as weight stabilization. However, in the selected population, it was 
observed a gradual increase in weight and levels of inbreeding balanced in comparison to non-selected, but 
with lower rates of consanguinity. Statistical methods, besides reliable and viable, are essential tools in animal 
breeding to predict future generations with a high degree of reliability, reducing economic losses that would 
result in years of work without an expected or predicted result in the project.
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Candidates genes are chosen and lined in evidences that some peptide or protein which influences in 
characteristics of interest. The prolactin gene, due to physiologic action involved in reproduction is a candidate 
gene to be studied and basis to the selection of techniques such as molecular markers, once the evidences 
indicate the expression of characteristics with economic interest in cattle production. The aim of this study 
was to verify the existence of polymorphisms in prolactin gene in animals of Crioulo Lageano breed. A total 
of 82 samples of hair follicle (about 40 follicles per animal) from Crioulo Lageano cows and bulls were 
collected in farms in Lages/SC. DNA extractions were made at the Laboratório de Ensino e Pesquisa em 
Genética Animal (LEPGA), Universidade Federal de Santa Catarina, Florianópolis/SC, using PCI method 
adjusted from Lima (2003). Primer sequences, made with available GenBank information, had the following 
sequences: 5’ ATGATTTTTGGTGGCCCTAG 3’; reverse - 5’ TGAGCAGGAGATGGAGAG 3’, resulting in 
a PCR product of 248pb. PCR reactions had 25 μL per sample, and the amplifications cycles were performed 
on Biometra Thermocycler in 35 cycles with the following program: 95ºC for 5 minutes, 95ºC for 1 minute, 
57ºC for 30 seconds and 7ºC for 30 seconds. RFLP reactions were made with the final volume of 20 μL per 
sample and the digestion with the restriction enzyme Hinf-I, which presents the following restriction sites 5´ 
- G*ANTC - 3´ and 3´- CTNA*G – 5´. RFLP products were analyzed by agarose gel electrophoresis (2,5%, 
100 V - 01h10min) and stained with ethidium bromide. The genetics and gene frequencies were achieved by 
the direct count of the patterns and they were submitted to a qui-squared test. It was possible to identify two 
distinct patterns of band migration: 1 homozigous (AA) and a heterozygous (AB). The migration band called 
A presented 218 pb fragment, therefore the genetic polymorphism exists. The genetics frequencies found 
were AA = 0.719 and AB = 0.2805 and gene frequencies A= 0.8598 and B= 0.1402. It is possible to finish off 
that this study identified polymorphism in exon 4 region of the prolactin gene, pointing out genetic variation 
in these animals of Crioulo Lageano breed, leading the application of genetic improvement to select the best 
animals with the best rates.

Keywords: Animal breeding, Bos taurus, genetics, molecular markers

Acknowledgments: FAPESC.

Theme 4  |  Genetics, genomics, animal breeding and reproduction

Exon IV Polymorphism of Prolactin gene on “Crioulo Lageano” Cattle

Andrielle Leite Andrade*1, Sabrina Thaise Amorim1, Vanessa Laus da Rosa1, Milena 
Lemes1, Larissa Francisco1, Lucélia Hauptli1, Renato Irgang1, André Luís Ferreira Lima1

1Universidade Federal de Santa Catarina, Florianópolis/SC, Brasil
*Undergratuate student - andradeandri@hotmail.com



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 463

Pantaneiro sheep are considered to be well adapted to the tropical conditions and the extensive grazing 
systems present in the Central-West region of Brazil. This type of sheep is under evaluation foreseeing 
official recognition by national agencies related to livestock. In this sense, the definition of breed standards is 
convenient and may enable suitable conservation and management. The aim of this research was to identify 
candidate breed standards attempting to quantify the most common or rare types of Pantaneiro sheep.The 
colour of the head, nose, markings on the head, patches on the forehead and spots on the ears were used to 
identify different breed standards. Observations were carried out on 176 ewes from the conservation herds 
belonging to university UFGD (herd A, n=86) and university Anhanguera-Uniderp (herd B, n=90). Both herds 
were located in the State of Mato Grosso do Sul. Several on farm observation trials were developed during 2016 
in order to detect patterns of variation among ewes. Photographs of every ewe were taken to enable further 
trials of systematic observation. During 2017, group discussions were arranged to enable categorization and 
quantification (f, %) of groups. As a result, 11 groups were established as candidate types for Pantaneiro breed 
standards. White headed ewes with black spotted ears was the most frequent type (29.7%), followed by white 
headed red nose (17.0%) or white headed black nose ewes (13.6%). These breed types were the most frequent 
even under separate analysis of herds (A: 40.5%, 20.2%, 15.5%; B: 20%, 14.4%, and 12.2%, respectively). 
Ewes that presented phenotypes matching more than one group, simultaneously, were not assigned to any 
group (9.5%, considering 176 ewes). Ewes presenting unusual phenotypes, poorly represented, encountered 
for 3.5% of the entire population and were considered as outliers. Three candidate breed types observed in 
herd B were absent in herd A. These were ewes with big colour patches on the head and the forehead (2.2% of 
herd B), smaller patches together with black spots on the head and the forehead (7.7% of herd B), and caramel 
coloured heads with black spots on the ears (15.5% of herd B).Three group types found in both herds with 
low frequency were characterized by white headed ewes marked by black (4.5%) or caramel spots (7.9%) and 
by white headed ewes with small dark patches on the head, forehead, near the eyes or on the ears (2.8%).The 
different sheep types are subject to phenotypic characterization and official recognition of the breed. Selection 
based on personal preferences might be precipitated before any effort is made towards the association of 
phenotypic, molecular and genealogic data.
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The objective of the present work was to obtain pure ovine reproducers. From 2010 began to work with 
the sheep herd of the Faculty of Veterinary Medicine and Animal Science of the Universidad Autónoma de 
Guerrero, located in the municipality of Pungarabato, Guerrero State, México. The faculty is 250 meters 
above sea level. The climate of the region is warm subhumid, with average temperature between 24 and 30°C, 
but in the heat season maximum temperatures up to 46°C are reached in the shade. The rainfall regimen is 800 
- 1200 mm of rainfall per year. The production of sheep in Mexico is characterized mainly by creole animals 
and crosses are made with pure breeds imported from several European countries and USA. Therefore, there 
is a need to form local breeds adapted to the climatic conditions and production systems of Mexico. The 
sheep herd initially had 100 animal of hair, with 50 sheep with their lambs and a reproducer. These animals 
had phenotype Pelibuey, Black Belly, Dorper and Katahdin. As of May 2010, consanguineous crosses were 
established. During this period were registered: date and type of birth, weight and sex of the newborn. Data on 
birth weight of males and females were analyzed by ANOVA and multiple comparison test was used for the 
comparison of means (Duncan, 1955), with a significance level of P <0.05. The first reproducer was brown 
tobacco and had antlers, and the females had different phenotypes. Up to the present time, there are twelve 
studs with their respective descendants, and Today the herd has 40 animals light brown and tobacco with their 
lambs (15), and a reproducer. The sheep are of medium size with 45 and 60 kg of average weight in females 
and male, respectively. Out of a total of 236 females and 245 males born, with an average weight of 2.65 kg at 
birth and a proliferative index of 1.37, 10 MEVEZUG males were selected to used as reproducers in 15 herds 
distributed in different sheep production units of the state of Guerrero. From the crosses of these breeders to 
the females of these herds, are obtained F1 animals (MEVEZUG x Criollo). The sheep of different color to 
light coffee or tobacco are discarded for the supply, the males are fed for the fodder in native meadows with 
irrigation with 95.17 ± 19.45 g of daily gain of weight. In 2016, the trademark MEVEZUG was registered. It 
is concluded that to date the color of the breed has been fixed in females and males, the registered productive 
indexes are acceptable and work will be continued to improve size and productive indexes, through selection 
of the best sheep.
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Mycoplasma hyopneumoniae (Mhp) is a major pathogen of the endemic chronic respiratory diseases negatively 
impacting swine industries, resulting in more severe lung lesion, slow growth and poor feed conversion. 
Various cytokines appear to play an important role in the pathological processes and development of lesions 
during pneumonia. It is believed that interleukin-12 (IL12) and -13 (IL13) are principal activators of both 
innate and adaptive immunity against infectious agents, inducing T helper cell type 1 (Th1-) and Th2-like cells, 
respectively. The aim of this study was to compare mRNA expression of IL12 and IL13 in bronchoalveolar 
lavage fluid (BALF) cells from Local Piau breed and Commercial line pigs vaccinated against Mhp. It was 
collected BALF from 18 female animals from each breed divided in vaccinated and unvaccinated animals 
group. The gene expression was done by RT-qPCR using SYBR green fluorescence system, using HPRT1 
as reference gene. The analysis were performed by proc MIXED of the SAS software and the means of 
the contrasts were compared by Student's t-test and the relative expression was presented in 2-ΔCt. There 
was not significant differential gene expression of IL12 and IL13 between each vaccination group within 
breeds neither between breeds within each vaccination group; although, it can be seen that the vaccine against 
micoplasmosis modulated immune response in Piau breed and Commercial White line. In addition, further 
research is essential to knowledge of physiological and immune mechanisms control in swine, which can 
influence in resistance/susceptibility of different individual/breeds.
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The choice and intensity of use of reproduction techniques in beef cattle herds impact their profitability 
and genetic progress. Defining the right dose of each technique to be applied is not straightforward and 
helps to define the competitiveness and success of beef cattle operations. The objective of this study was to 
evaluate the genetic and economic impact of using artificial insemination (AI-Nelore) and its intensification 
through the use of hormonal protocols (TAI-Nelore), coupled with the adoption of "in vitro" fertilization 
(IVF-Nelore). A deterministic simulation of a production system with capacity for 1000 AU was performed, 
adopting continuous grazing and variable stocking rate. The herd was simulated using parameters from the 
Nellore breed and the categories present in the property were: cows, calves, heifers, steers and bulls. The 
standard scenario was characterized by the use of conventional artificial insemination (40% of progeny) and 
natural mating with Nellore bulls (60% of the progeny). The second scenario involved the use of IVF Nellore 
(20% of progeny) and timed artificial insemination (Nellore) (80% of progeny). A genetic superiority of 
5% and 10% in the final weight of the AI/TAI and IVF calves was adopted, respectively, when compared to 
the calves from natural mating. For the calculated of income in both scenarios, the sale of bulls (40@) and 
donors (70@) was considered (25% of the IVF progeny and 15% of the AI/TAI progeny). Official economic 
parameters from the central region of Brazil wer adopted (Scott, FNP, FEALQ/ESALQ) to calculate the costs 
and total revenues were performed, which were expressed in @.ha-1. The offspring rate, which relates the 
amount of weight sold (kg) to the amount of weight in stock (kg), was another indicator taken into account. 
The adoption of IVF coupled with TAI increased the total revenue by 6.5%. However, the aggregate cost of 
their adoption resulted in a 18% increase in total costs compared to the first scenario, which, together with the 
lower stocking rate capacity (88 less cows), led to a decline in the total net profit observed (from 4.64@.ha-1.
year-1 to 4.37@.ha-1.year-1). The offspring rate also declined by 5.2% since the second scenario provided less 
calves for commercialization. Therefore, the use of the second scenario is only explained if there is an increase 
in the current pregnancy rate of IVF, with an increase in the percentage of progeny sold as bulls or donors, or 
if the added cost of TAI and IVF becomes more accessible to the producer.
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Aiming to verify the existence of Genetic by Environment Interaction for 450-day adjusted weight in 
Nelore animals from Brazil’s Midwest region, data of herds from Mato Grosso, Mato Grosso do Sul and 
Goiás States were used. The animals were members from the Breeding Program of Nelore Breed created by 
ANCP (Associação Nacional de Criadores e Pesquisadores). Birth months were grouped by seasons 1 and 
2, corresponding months of lower and higher rainfall incidence (April to September and October to March), 
respectively. Contemporary groups were defined by effects from herd, year and birth season, sex and feed 
management. Variance components for W450 were estimated by univariate model (general analyses), and 
multivariate model (each state expression considered like different characteristic) that included fixed effects of 
contemporary group, linear and quadratic effect of cow age at calving, besides random effects of direct additive 
genetic, and permanent maternal and temporary environment. The weight average found was 276.24 ± 47.82 
Kg for general analysis. Between States, higher average found was for Mato Grosso do Sul, with 284.78 ± 
52.70 Kg. Heritabilities for general analysis and for Mato Grosso, Mato Grosso do Sul and Goiás State were 
0.21, 0.17, 0.20, and 0.35, respectively. Genetic correlation values obtained between states were lower than 
0.80. Spearman correlations revealed changes in the bull’s rank according respective breeding values, in both 
general and between states analysis, being greater with increase of selection intensity. Geneticenvironment 
Interaction was verified for 450-day weight between Midwest region States, therefore, it is recommended 
choose bulls according the State that it will be used.

Keywords: Animal Science, breeding values, genetic parameters, selection
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Aiming to verify the existence of genetic by environment interaction for 365-day adjusted weight of Nelore 
animals from Brazil’s Midwest region, data of herds from Mato Grosso, Mato Grosso do Sul and Goiás 
States, were used. The animals were members of the Nelore Breeding Program – Nelore Brasil created by 
Associação Nacional de Criadores e Pesquisadores (ANCP). Birth months were grouped by seasons 1 and 
2, according to higher and lower rainfall incidence (April to September and October to March), respectively. 
Contemporary groups were defined by effects of herd, year and season of birth, sex, and feed management. 
Cow’s age at calve was considered as covariate with linear and quadratic effects. Two models were used: a 
usual animal model (AM) that dissembles genetic by environment interaction and estimates breeding value 
and environment effects; and a reaction norms model with a step that considers homogenous residual variance 
(HRV), in which the estimative of environment effects were calculated with the animals’ reaction norms. The 
weight averages found for 365-day adjusted weight for Mato Grosso, Mato Grosso do Sul and Goiás States 
were 230.18 ± 36.50, 237.62 ± 45.79 and 224.50 ± 38.79 Kg, respectively. The heritability found for animal 
model was 0.42, while homogenous residual variance variated from 0.31 to 0.87 depending to environment. 
Heritabilities increased conforming the environments were better, consenting the genetic by environment 
interaction definition. It is recommended choose bulls according the State that it will be used. 
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The aim of this paper was to identify an alternative selection criteria for sexual precocity by the genetic 
correlation between age at first calving and scrotal circumference adjusted for growth traits. Data from 26,088 
males and 17,838 females belonging to the historical dataset from Agropecuaria Jacarezinho were used to 
analyze age at first calving (AFC) and the adjusted scrotal circumference for age (SCA), weight (SCW), height 
(SCH), conformation (SCC), precocity (SCP), musculature (SCM), age and weight (SCAW), age and height (SCAH), 
age and conformation (SCAC), age and precocity (SCAP), age and musculature (SCAM), weight and height 
(SCWH), weight and conformation (SCWC), weight and precocity (SCWP), weight and musculature (SCWM), 
height and conformation (SCHC), height and precocity (SCHP), and height and musculature (SCHM) at yearling. 
The model for scrotal circumference considered, as fixed, the effect of contemporary group (CG) and, as 
covariate, the linear and quadratic effects of weight and hip height, and the linear effect of age at yearling. For 
AFC, was considered, as fixed effect, CG and, as covariate, the linear and quadratic effect of age of dam. The 
heritabilities (h2) for AFC were low and equal to 0.10 ± 0.02. This result was expected, due to the dependency 
from reproductive and nutritional managements adopted in the farm. Besides that, the mean of the AFC 
indicate that the heifers entered in reproduction around 24 months-old and the most precocious females did 
not have the opportunity to express the genetic potential for this trait. Moreover, only the heifers which calved 
were considered in the analysis therefore, part of the genetic variation was lost. Although the low estimate 
of h2, it is possible to obtain genetic gain for AFC. For scrotal circumference, regardless of the adjustment 
used, the h2 estimates were high and ranged from 0.40 ± 0.02 to 0.49 ± 0.02, thus is expected that there will 
be genetic gain by direct selection. The genetic correlation among age at first calving and adjusted scrotal 
circumference were low for all the analysis, ranging from -0.14 to -0.04. Higher genetic correlations were 
estimated between AFC and scrotal circumference adjusted for age and precocity (-0.14), age and musculature 
(-0.13), and height and precocity (-0.13). Futhermore, higher genetic gains in age at first calving is expected 
if the choice of the sires is realized using scrotal circumference adjusted simultaneously for age and precocity, 
age and musculature, and height and precocity which presented higher genetic correlation with age at first 
calving, rather than adjusted for age and weight as is frequently used by beef cattle breeding programs in 
Brasil.
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Feet and legs problems are one of most important factors that lead to culling dairy cows. Sewalem et al. (2004) 
showed that the conformation assessment, particularly, the feet and legs compound (FLC), besides the foot 
angle (FA), heel depth (HD), bone quality (BQ), rear legs side view (LSV) and rear legs rear view (LRV) were 
genetic linked with the cows longevity and reduced the involuntary culling and increased the milk production 
affecting the farm profitability. Therefore, the aim of this study was to estimate genetic correlations between 
milk yield (MY), protein yield (PY) and fat yield (FY) with feet and legs traits in first lactation of Holstein 
cows. The data file, belonging to "Paranaense Association of Breeders of the Holstein Breed", was composed 
by 25,574 animals for adjusted 305 days’ lactations finished from July / 2010 to December / 2014. Linear 
score assessment data was obtained from 11,641 animals. Genetic correlations estimations were performed 
using an animal model on bivariate analysis by MTDFREML software (BOLDMAN et al., 1995). The direct 
addictive genetic effect and the residual effects were considered as random, the effect of contemporary group 
(CG) as fixed. For milk yield the linear effects of age at calving, lactation stage, protein yield and fat yield were 
considered. For milk solids, the linear effect of milk yield, age at calving and lactation stage were considered 
as covariates. For feet and legs components, the CG was considered as fixed effect. The contemporary group 
factor was defined combining year of lactation and herd variables. The estimated genetic correlations were 
low magnitude, the values for the production traits with feet and legs compound of -0.05, 0.05 and 0.02 with 
MY, FY and PY, respectively. Besides, the genetic correlations between the production traits with feet and 
legs characteristics were: FA x MY, FY and PY (-0.07, 0.00 and 0.17); HD x MY, FY and PY (-0.06, -0.01 
and 0.13); BQ x MY, FY and PY (0.06, -0.07 and -0.11); LSV x MY, FY and PY (-0.07, 0.00 and -0.01); and 
LRV x MY, FY and PY (-0.02, 0.07 and -0.02). Results indicates weak correlations between production traits 
and feet and legs assessment, so the selection to increase milk, fat and protein yield could not influence the 
feet and legs compound and the characteristics that belong to this group. In other words, genetic independence 
these characteristics indicates that the phenotypic association pointed out in the literature is probably due to 
environmental correlations.
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Rump compound (RC) and the traits: rump angle (RA), rump width (RW) and loin (LN) and dairy strength 
compound (DSC) and the traits: stature (ST), flatness upper line (FUL), chest width (CW), body depth (BD), 
angularity (ANG) and body condition score (BCS) were genetic associated with cows longevity and can 
reduce the involuntary discard rate, increase the production traits improving the farm profitability. Therefore, 
the aim of this study was to estimate the genetic correlations between milk yield (MY), protein yield (PY) and 
fat yield (FY) with rump and dairy strength traits in first lactation of Holstein cows. The data file, belonging to 
"Paranaense Association of Breeders of the Holstein Breed", was composed by 25,574 animals for adjusted 305 
days’ lactations finished from July / 2010 to December / 2014. Linear score assessment data was obtained from 
11,641 animals. Genetic correlations estimations were performed using an animal model on bivariate analysis 
by MTDFREML software (BOLDMAN et al., 1995). The models considered the effect of contemporary group 
(CG) as fixed, the genetic direct additive and residual effects as random, and the linear effect of age at calving, 
lactation stage, protein yield and fat yield for MY, and for FY and PY the linear effect of MY, age at calving 
and lactation stage as covariates. For rump and dairy strength components, the CG was considered as fixed 
effect. The CG factor was defined combining year of lactation and herd variables. The genetic correlations 
for RC were -0.09, 0.04 and -0.06 with WY, FY and PY, respectively, and for DSC were 0.01, 0.16 and -0.03 
with WY, FY and PY, respectively. In addition, separate analyzes of each component of the rump and dairy 
strength with the production traits revealed the following genetic correlation values: MY, FY and PY with RA 
(0.11, -0.04 and -0.11), RW (0.06, -0.12 and -0.10), LN (0.00, 0.07 and -0.06), ST (0.06, -0.06 and -0.10), FUL 
(0.08, 0.00 and -0.12), CW (-0.09, 0.10 and 0.12), BD (-0.01, 0.22 and -0.05), ANG (0.05, 0.08 and -0.06) and 
BCS (-0.16, 0.07 and 0.08). It is observed that the genetic correlations were mostly of low magnitude, except 
for the correlation between BD x FY (0.22), considered of moderate magnitude. Genetic correlations among 
production traits and RC and DSC compounds were close to nullity and demonstrated that the selection to 
increase MY, FY and PY could not affect the rump and dairy strength compounds and their traits, highlights 
the genetic independence of this groups.

Keywords: dairy cows, linear score, true type

Genetic correlations among production traits and score assessment for rump 
and dairy strength in first lactation of Holstein cows1

Gisele Ferreira da Silva*2, Altair Antonio Valloto3, Laila Talarico Dias2, Rodrigo de Almeida 
Teixeira2

1Parte da dissertação de mestrado do segundo autor; 2Universidade Federal do Paraná, Curitiba/
PR; 3Associação Paranaense de Criadores de Bovinos da Raça Holandesa, Curitiba/PR

*Mestranda do PPG em Zootecnia UFPR – gisele.zootecnia@gmail.com

Theme 4  |  Genetics, genomics, animal breeding and reproduction



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 472

Mammary system is a compound of nine udder traits that presents the higher weight on final value for linear 
score. Researches of genetic parameters and relationships of mammary system with production traits can 
provide improvements on productive longevity and the animal health. Therefore, the aim of this study was to 
estimate the genetic correlations (rg) between each one of production traits: milk yield (MY), protein (PY) and 
fat yield (FY) with each one of nine characteristics of the mammary system: udder depth (UD), udder texture 
(UT), median suspensory (MS), fore udder attach (FUA), front teat placement (FTP), rear teat placement 
(RTP), udder height (UH), udder width (UW) and teat length (TL). Data of production traits adjusted for 305 
days from 25.574 finished lactations, and 11.641 mammary system components (MSC) evaluations, were 
analyzed. Genetic correlations estimations were performed using the animal model on bivariate analysis by 
MTDFREML software (BOLDMAN et al., 1995). The models considered the effect of CG as fixed, the 
genetic direct additive and residual effects as random, and the linear effect of age at calving, lactation stage, 
protein yield and fat yield for MY, and for FY and PY the linear effect of MY, age at calving and lactation stage 
as covariates. For mammary system components, the CG was considered as fixed effect and the lactation stage 
as a linear covariate. The genetic correlations between MSC and MY, FY, PY, were, respectively, -0.08, 0.13 
e -0.01. In addition, separate analyzes of each component of the mammary system with the production traits 
revealed the following genetic correlation values: MY, FY and PY with UD (0.13, -0.04, 0.01), UT (0.02, 0.09, 
0.04), MS (-0.06, -0.07, 0.03), FUA (-0.18, 0.17, 0.14), FTP (-0.08, 0.02, 0.02), RTP (0.03, -0.13, -0.03), UH 
(0.24, -0.15, -0.22), UW (0.14, 0.04, -0.03) and TL (0.08, -0.04, -0.02). Results suggest that selection for milk 
yield enhancement could be promoting a low or moderate correlated response on mammary system traits. In 
other words, the responses for higher milk production appear to be associated to higher scores of UH and UW 
udder traits. Although, the selection for cows with higher milk production is important, in long-term, it can 
lead to deepest udders with weak rear insertions. Thus, is recommended farmers should have attention to do 
not select animals with weak fore udder attach at first lactation.
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Genetic improvement can be performed as one of the tools to increase the efficiency of livestock production 
by altering the genetic constitution of the herds through selection, promoting permanent and cumulative 
gains. In order to promote genetic improvement in cattle, there are some classic alternatives: selection of the 
individuals that will be used as parents of the next generation, choice of the mating system and introduction of 
new genetic material (genetic variability). These alternatives aim to increase the frequency of desirable genes 
and to obtain favorable gene combinations. One of the important aspects in animal genetic improvement is 
the study of pedigree information that has been widely used to evaluate genetic diversity as well as population 
structure in several species of domestic animals. These population structure studies, through pedigree 
information, can clarify important circumstances that affect the genetic history of populations. It is through 
this information, together with the phenotypic information collected, that it is possible to carry out genetic 
evaluations of breeding animals in order to delineate breeding programs of any kind. This study aimed to 
evaluate the population structure of Pardo-Suíça herd of cattle in the state of Ceará. The data were obtained 
from control zootechnic file of Fazenda Experimental Vale do Curu, Universidade Federal do Ceará, from 
1988 to 2009, relating to records of 431 animals (149 males and 282 females). There were estimated the 
effective size, the inbreeding coefficient average kinship of individuals, the effective size of founders and 
ancestors, the generation interval, the integrity of the pedigrees and statistics of Wright's. The rate coefficients 
of inbreeding and average coefficient of kinship of the population were 0,0037 and 0,0139 respectively. 
Since the generation interval total was 5,40 years, higher for mother-daughter. The actual number of animals 
founders and ancestors was 50 and 39 respectively, and all the ancestors only, was responsible for half the 
population genetic variability, indicating loss of genes of origin. Found to be low contribution of founding 
animals over generations. The integrity of the pedigrees were identified 53,13% animals as parents (breeders) 
and 50,81% as mothers. For subdivision of the population the values obtained for fixation index of individuals 
in the population, fixation index and intra population, fixation index between populations were -1,00, -0,003 
and 0,498 respectively, indicating loss of heterozygosity caused by the division of the population.
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The content of casein in milk is an important feature of milk composition, reaching up to 80% of the total 
protein. This trait is highly associated with milk quality and it is the most valuable protein for dairy products 
industries, since it is responsible for coagulation in cheese making process. Nevertheless, there is little in the 
literature about genetics control over this trait. Thus, the aim of this study was to identify genetic markers 
associated with milk casein content in a Holstein cattle population. Monthly records of casein percentage in milk 
(n = 3,746, mean = 2.3%, standard deviation = 0.3%) were collected from 469 multiparous cows, with days in 
lactation between five and 305 (average 179.4 days), and daughters of 68 sires. Genotypic information of these 
cows were obtained from a lowdensity panel of single nucleotide polymorphism (SNP, Illumina Bovine LD 
BeadChip, 6.909 SNP). It was considered only SNPs of autosomal chromosomes, with known localization, not 
monomorphic, with allelic frequency higher than 2%, and lower than 20% missing genotypes, totalizing 6.396 
SNPs used in the analyses. The association analysis between each SNP and the studied trait was performed 
through the adjustment of a linear model, which included the fixed effect of each SNP and the residual effect. 
The response variable in the association analyses was the phenotype previously corrected for environmental 
factors such as calving season, calving year, herd, lactation order and the cubic effect of days in lactation. 
All SNP were ranked by the significance value obtained from the F-test in order to identify the markers with 
major effects,. Among the major effects (p-value < 0.0022), 57.77% were located at the chromosome 20 (n = 
15), 14 (n = 8), 6 (n = 6) and 10 (n = 4). The five SNPs with major effects were: (1) ARS-BFGL-BAC-34879 
(chromosome 20, position 39422828, p-value<0.00000261), within RAI14 gene and 276,512bp apart from 
PRLR gene, associated with milk production and composition; (2) ARS-BFGL-NGS-104909 (chromosome 
14, position 70763413, p-value<0.00000395), apart 346,547bp from GDF6 gene, associated with growth factor 
in bone formation in cattle; (3) UA-IFASA-5845 (chromosome 19, position 9352943, p-value<0.00001015), 
apart 88,851bp from LPO gene, associated with udder health and newborn calves growth in cattle; (4) ARS-
BFGL-NGS-116076 (chromosome 20, position 48903795, pvalue< 0.00002879), within CDH10 gene; (5) 
ARS-BFGL-NGS-18462116076 (chromosome 10, position 49097110, p-value<0.00003711), apart 762,952bp 
from ANXA2 gene, associated with heat stress response in cattle. Adopting the Bonferroni’s correction for 
the F-test, the p-value to consider the effect significative was 0.000007, and only the SNP (1) and (2) were 
considered significant. The results obtained in this study are important to improve the understanding about the 
genetic regulation on casein content, and more studies should be performed on this purpose. 
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The Insulin-like Growth Factor I (IGF-I) is related to sexual precocity and is present at different stages of 
folliculogenesis, acting in direct or indirect ways to provide follicular development. The IGF-I is a candidate 
for molecular marker due to its relation with characteristics of economic interest, and it can be used in breeding 
programs as a tool for assisted selection. This study aimed to identify the possible existence of polymorphisms 
in the IGF-I gene in Crioulo Lageano breed cattle, using PCR-RFLP technique with the restriction enzyme 
BamHI (NEB Labs). The DNA was extracted from broom hair samples of 70 animals from farms located in 
Lages/SC and the analysis were made at the Laboratório de Ensino e Pesquisa em Genética Animal (LEPGA), 
Federal University of Santa Catarina in Florianopolis/SC. The DNA extraction followed an adjusted from 
Lima (2003) of the PCI (phenol-chloroform-isoamyl alcohol) method, was carried with 40 hair follicules 
per animal. The extracted samples were verified by agarose gel electrophoresis (0,5%, 50V, 50 min) and 
the satisfactory ones were amplified by PCR technique. The primers sequences were made with available 
GenBank information, having the following sequences: FWD 5’-AAAAGGGAGTGCAGGAACAAGA-3’ 
and REV 5’- CAACTCCAGGGTCGTTTTTGC-3’. The PCR-touchdown reactions had 25 μL/sample, and 
the amplifications cycles were performed on Biometra Thermocycler in 35 cycles with the following protocol: 
95ºC for 5 minutes, 95ºC for 1 minute, 67ºC for 1 minute, and the subsequent 9 cycles had -1ºC per cycle, and 
72ºC for 1 minute. The amplified samples were verified by agarose gel electrophoresis (1%, 70V, 1h10). The 
fragments were submitted to PCR-RFLP technique using BamHI enzyme, with the following restriction site: 
5´ -G*GATCC - 3´ e 3´- CCTAG*G – 5´. The RFLP products were analyzed by agarose gel electrophoresis 
(2,5%, 70V - 01h40min) and stained with ethidium bromide. It was not possible to identify patterns of band 
migration, therefore the animals were monomorphic. However, more studies using other enzymes should be 
done to lead the application of breeding programs to select the best animals with the best indexes.
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Future of pork production is centered on pigs that efficiently convert feed into lean meat. Feed accounts 
for the majority of pork production costs. Feed efficiency (FE) covers a broad spectrum of factors that in 
brief means the amount of output per unit of input. Selection for improved FE is a strategy to decrease the 
production costs per unit of animal product and, therefore, is one of the major objectives of current animal 
breeding programs. This study estimated and compared the genetic parameters of three representations of 
feed efficiency, i.e. feed conversion rate (FCR), residual energy intake (REI) and residual feed intake (RFI) 
in purebred (PB) and crossbred (CB) pigs. Individual daily feed intake was recorded in group housing using 
IVOG®-stations during the whole growing-finishing phase (test period). Records were available on 22,984 
PB and 8,657 CB, collected as part of routine data recording in a commercial breeding program. The PB 
population consisted of five sire and four dam lines. CB populations consisted of offspring of commercially 
available two-way sow crosses sired by one of the five PB sire lines. FCR was calculated as the average daily 
feed intake (ADFI) divided by the average daily gain (ADG). RFI estimates were obtained as the residual 
of a model in which the ADFI was adjusted for body weight at the start and at the end of the period, ADG, 
back fat thickness, and the age at which the animal was put on test. REI was calculated based on the average 
daily metabolizable energy intake, the energy required for maintenance, and the calculated lipid and protein 
deposition. Heritability estimates for all traits in PB and CB ranged from 0.15 to 0.19. Genetic correlations 
(rg) between REI and RFI were high (>0.82), indicating that they largely explain the same genetic variance. 
REI presented the most favorable rg estimates with growth performance traits. Also, the genetic correlation 
between the performance of PB and CB (rpc) for REI (0.67) was somewhat higher than rpc for FCR and RFI 
(0.62). Genetic progress is being realized in CB at the production level from selection on PB performance 
at nucleus level. Therefore, REI is the preferred FE parameter for a breeding program aimed at improving 
CB performance. The difference from unity of the rpc estimate may be attributed to genetic factors but can 
also be due to genotype by environment interaction (GxE) given the differences between the typical nucleus 
environment and commercial farms, where CB were raised. Including CB phenotypes recorded on production 
farms, when predicting breeding values, has the potential to increase genetic progress in CB when rpc deviates 
from 1. Studying GxE for FE to improve genetic progress in CB performance is necessary. 
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The selection of sheep genetically resistant to gastrointestinal nematodes is a promising alternative in the 
control of the disease, because once this characteristic is inheritable, it can be improved in a herd. In this sense, 
the objective was to estimate genetic parameters for resistance to gastrointestinal nematodes and associated 
characteristics, using a linear and threshold animal model using Bayesian inference, in a single-trait and multi-
trait analysis. The classification of resistance was performed by cluster analysis using the non-hierarchical 
K-means method, using the number of eggs per gram of faeces (FEC), hematocrit, body condition score (BCS) 
and Famacha collected from Santa Ines sheep naturally infected. The variance components and the genetic 
parameters for the characteristics resistance, FEC, hematocrit, BCS and Famacha were estimated by means 
of Bayesian Inference under linear and threshold animal model, in single-trait and multi-trait analysis. The 
repeatability of the characteristics associated with gastrointestinal nematode infection was of low magnitude, 
indicating that it is necessary to perform repeated measurements during the life of the animal in order to 
estimate the genotypes with the best accuracy. The estimated mean values for heritability presented a low 
to high magnitude ranging from 0.05 to 0.44. The estimated heritability for the characteristic resistance to 
gastrointestinal nematodes was high, 0.44 in the single-trait model, increasing to 0.85 in the multi-trait model. 
No multi-trait model or the increase of the information on the resistance aspect, allowed the rescue of the 
additive variance embedded in the environmental variant, being the most recommended model for this type 
of analysis. The resistance characteristic showed high and favorable correlation with the FEC, Famacha, 
hematocrit and BCS variables, indicating the possible use of any of the characteristics through a correlated 
response, to improve resistance to nematodes in Santa Ines sheep. Genetic correlations between body weight 
and the other variables were unfavorable, indicating that breeding for resistance in this herd will cause few 
changes in the adult body weight of the animals, and if selection is performed for body weight, it will not 
improve for resistance to nematodes. In view of these results, it is suggested that selection for resistance to 
nematodes, is performed by the characteristic resistance defined by the multivariate clustering analysis, since 
this will provide greater genetic gains compared to any of the isolated characteristics.
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The aim of this study was to estimate the genetic trends for birth weight (BW), weaning weight (WW) and 
average daily gain (ADG) from birth to weaning period in Guzerá breed, born between 1985 and 2014, 
belonging to the “Instituto de Zootecnia de Sertãozinho in São Paulo State”, where were keep two herds with 
differences on selection criteria, a traditional herd (GuT) and a selection herd (GuS). In the GuS herd females 
were selected for maximum selection differential in yearling weight adjusted for 550 days (RAZOOK, 1997). 
For BW, records of 347 animals from the traditional herd database (GuT) and 1,976 from selection herd 
(GuS) were used, for Weaning Weight 335 GuT animals and 1,749 GuS animals were analysed. For the ADG 
analysis, 336 and 1,652 animais from GuT and GuS herds were used, respectively. The contemporary groups 
(CG) were formed by the variables: sex, month and year of birth of the animal, and consisted for at least 
5 animals per group. The breeding values estimates were obtained by derivative-free restricted maximum 
likelihood method (REML), using the MTDFFREML program (Boldman et al., 1995). The statistic model 
used included the effect of contemporary group as fixed. The genetic direct effect, the maternal genetic and 
the permanent environmental effects were considered as random, beside the linear effects of age of the animal 
(except for BW) and the linear and quadratic effects of age of cow at calving,as covariables. The genetic trends 
of the direct and maternal genetic effects were estimated by the regression of the means of annual breeding 
value´s on animal´s birth year. The estimated genetic trends and respective standard errors for BW were 0.161 
± 0.211; 0.251 ± 0.029 kg year-1, for WW 0.196 ± 0.068; 0.111 ± 0.018 kg year-1 and for ADG were 0.134 
± 0.060 and 0.075 ± 0.016 kg year-1 for GuT and GuS herds, respectively. The regression coefficients for 
genetic trends were significant (p<0.05) for all traits studied, except for the BW trait when the GuT herd was 
evaluated. The genetic gains for WW and ADG were positive, indicates that the selection over the years was 
favorable except for BW because could reduce the calving easy which is not desirable.
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In Brazil, beef cattle breeding programs have prioritized growth traits as selection criteria because they are 
easy to obtain and present moderate heritability, but the selection only for body weight may increase the size 
of mature cows, that is not desirable in extensive production system. Therefore, the aim of this study was to 
evaluate the differences between Selection (NeS) and Control (NeC) herds in respect to genetic parameters 
for weight and height. 6,597 records from 863 cows (NeC) and 13,303 records from 1,694 cows (NeS) for 
weight and, for hip height, 6,286 records from 853 cows (NeC) and 12,570 records from 1,532 cows (NeS), 
belong to the Beef Cattle Breeding Program of Instituto de Zootecnia de Sertãozinho – SP, were used. The 
general model was

where yij is the jth mensuration of ith animal, Fij is the group of fixed effects: contemporary group (for both 
traits) and physiological and lactation state (only for weight), aij* is the age at the date of measurement (-1 
to +1), ϕm(aij

*) is the mth Legendre's polynomial about age aij*, βm are the regression coefficients to model 
the population mean, αim, δim, and ρim are the random regression coefficients of the direct additive genetic, 
permanent environment of the animal and permanent maternal environment (only for weight), respectively, 
kA, kC and kQ are the orders of the corresponding polynomials,     is the temporary environment effect. The 
models that considered Legendre polynomials k = 3, 6, 1 with 21 variance classes (quarterly) and k = 4, 3 
with residual variance homogeneous for weight and height, respectively, were the most adequate for described 
the trajectory. The weight averages for the NeS herd were higher than NeC herd, due to the response to the 
direct selection for weight at 550 days of age, as was already expected. The direct additive variance for weight 
increase until 8 years of age and the heritability estimates ranged from low to high magnitude for the NeS herd 
and from moderate to high for the NeC herd. Similarly, the height averages for NeS herd were higher than 
NeC herd. The direct additive variance for height increased until 5 years of age, decreasing after this period. 
The heritability estimates for height were high for both herds. Even after 30 years of selection for weight, 
there is genetic variability indicating that is a possibility to obtain genetic gain for this trait. Finally, the hip 
height could be an effective selection criteria to monitor the cows mature size.
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temporary environment effect. The models that considered Legendre polynomials k = 3, 
6, 1 with 21 variance classes (quarterly) and k = 4, 3 with residual variance homogeneous 
for weight and height, respectively, were the most adequate for described the trajectory. 
The weight averages for the NeS herd were higher than NeC herd, due to the response 
to the direct selection for weight at 550 days of age, as was already expected. The direct 
additive variance for weight increase until 8 years of age and the heritability estimates 
ranged from low to high magnitude for the NeS herd and from moderate to high for the 
NeC herd. Similarly, the height averages for NeS herd were higher than NeC herd. The 
direct additive variance for height increased until 5 years of age, decreasing after this 
period. The heritability estimates for height were high for both herds. Even after 30 years 
of selection for weight, there is genetic variability indicating that is a possibility to obtain 
genetic gain for this trait. Finally, the hip height could be an effective selection criteria to 
monitor the cows mature size.  
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Dairy cattle is one of the main generators of income for rural producers in the West of Santa Catarina. The state 
is composed of important dairy industry, distributed mainly in the west of the state. lt is extremely important 
the realization of projects for genetic improvement of animais, and selection of the sires is fundamental for 
genetic gain of the herds and the genotyping of females assists in decision, besides providing the knowledge 
of the genetic composition of the herds. However, there are few studies that work with genetic information 
of cows in Brazil, and in West of Santa Catarina there are no scientific reports about the genetic profile of 
females in current productive activity or about heifers that will be in production. With the aim of offering 
dairy industry a product with yield characteristics, it is interesting to study the genetic potential of cows in 
producing milk with desirable protein composition. The objective of this study was to establish a genotypic 
profile of dairy cows of the Holstein breed for proteins and their milk variants of greatest economic importance 
in herds in the western region of Santa Catarina. The database consisted of 390 Holstein cows and heifers, 
genotyped with low density panei, based on SNP's (Single Nucleotide Polymorphisms). DNA samples were 
collected from 30 properties in 12 municipalities in the western region of Santa Catarina state and sent to a 
laboratory linked to the United State Department of Agriculture (USDA). Genetic (allelic) and genotypic 
frequency estimates were calculated by the method proposed by Falconer (1960). The proteins evaluated were 
Beta-lactoglobulin (386 animais), Alpha-S-1-casein (390 animais), Kappa-casein 1 (384 animais) and li (336 
animais). The frequencies of the AA, AB and BB genotypes for beta-lactoglobulin were 22.80%, 47.15% and 
30.05%, respectively, with a higher frequency for the B allele (53.6%). For alpha-S-1-casein, multiple alleles 
(A, B and C) were identified, more frequently for allele B (82.23%), followed by A (11.54%) and C (3.07%), 
and genotype BB had higher frequency in the population (80.26%) and BC (6.15%). The most frequent allele 
for Kappa-casein I and li was A (76.7% and 89.9%, respectively), with predominance of the AA genotype 
for both (56.77% Kappa-casein I and 80.36% Kappa Casein li). Knowledge of the frequency of milk protein 
polymorphisms can be used in genetic breeding programs, as it assists in the selection of animais to improve 
the protein profile of milk and also in the identification of those with specific potential for a particular industrial 
purpose, for example, the ideal milk production for the production of cheeses and derivatives.
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The interplay between dynamic models of biological systems and genomics is based on the assumption that 
genetic variation of the complex trait (i.e. outcome of model behavior) arises from component traits (i.e. model 
parameters) in lower hierarchical levels. In order to provide a proof of concept of this statement for a cattle 
growth model we ask whether model parameters map genomic regions that harbors QTLs already described 
for the complex trait. We conducted a genome-wide association analysis (GWAS) with a Bayesian hierarchical 
LASSO method in two parameters of the Davis Growth Model, a system of three ordinary differential 
equations describing DNA accretion, protein synthesis and degradation, and fat synthesis. Phenotypic and 
genotypic data were available for 893 Nellore (Bos indicus) cattle. Computed values for parameter k1 (DNA 
accretion rate) ranged from 0.005 ± 0.003, and for α (constant for energy for maintenance requirement) 0.134 
± 0.024. The expected biological interpretation of the parameters is confirmed by QTLs mapped for k1 and 
α. QTLs within genomic regions mapped for k1 are expected to be correlated with the DNA pool: body size 
and weight. Single nucleotide polymorphisms (SNPs) which were significant for α mapped QTLs that had 
already been associated with residual feed intake, feed conversion ratio, average daily gain, body weight, 
and also dry matter intake. SNPs identified for k1 were able to additionally explain 2.2% of the phenotypic 
variability of the complex average daily again (ADG), even when SNPs for k1 did not match to genomic 
regions associated with ADG. Although improvements are needed, our findings suggest that genomic analysis 
on component traits may help to uncover the genetic basis of more complex traits, particularly when lower 
biological hierarchies are mechanistically described by mathematical simulation models.
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The implication of the genotype by environment interaction is that different genotypes respond differently 
to environmental changes. The objectives of the present study were to compare animal model with the 
reaction norm in two-step approach to evaluate the importance of genotype by environment interaction in the 
estimation of genetic parameters of body weight of Nellore females at 550 days of age (BW550). A total of 
1,736 measurements female Nellore animals born between 1978 and 2015 were used. The animals belonged 
to the Beef Cattle Research Center of Instituto de Zootecnia/APTA/SAA, Sertãozinho, São Paulo, Brazil. The 
heritabilities and genetics correlations were estimated by Bayesian inference using the GIBBS2F90 software. 
Two models were used for the analyses: animal model (AM) with homogeneous residual variance and reaction 
norm model (RNM) with homogeneous residual variance across the environmental descriptor (contemporary 
group solutions). The deviance information criterion (DIC) was used to compare model fit. The model that 
best fit the BW550 data was RNM (DIC value of 15,732.67 for RNM against 15,785.02 of the AM). The 
effective number of parameters (ENP) prove greater complexity of the model RNM (ENP value of 689.53 for 
RNM against 650.32 of the AM). The heritabilities across environmental gradient ranged from 0.27 (±0,09) to 
0.52 (±0,06) by RNM, this variation refers to differences in relation to climate, food, management differences, 
among other environmental factors inherent to the contemporary groups. The genetic correlation between the 
opposite extreme environments reached 0.53, indicating that only part of the same genes are responsible for 
the BW550 in different environments. Thus, the interaction genotype environment has an important effect for 
the rank of genetic merit of animals at different points in the environmental gradient. The results indicate that 
the genotype by environment interaction is an important factor to be considered in the estimation of genetic 
parameters of BW550 traits of Nellore cattle.
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The genetic evaluation of a herd is dependent not only for the genetic component, but also by an interaction 
with the environment in which the animals will express their phenotypic potential. For this reason, the breeding 
values may be affected and, consequentially interfere the genetic prediction and the ranking of sires and dams. 
Milk production tends to have a high influence of this interaction, due to the fact that it is a polygenic trait. 
Thus, the objective of this work was to evaluate the existence of genotype x environment interaction for milk 
yield in Holstein cattle. Therefore, data of 57,967 primiparous cows, with lactation information from 1990 to 
2015 and relationship matrix of 106,848 animals, was used to estimate the correlation for the mentioned trait 
between three different environments. The dataset utilized belongs to the Associação Paranaense de Criadores 
de Bovinos da Raça Holandesa – APCBRH and was divided according to three climatic classification of the 
Paraná state, being R1) Mesothermic climate with dry season; R2) Mesothermic climate without dry season 
and R3) Mesothermal climate moist and super humid. The effects included in the model were the fixed effects 
of contemporary group (herd and birth year), calving age as linear covariate and the additive genetic random 
effect. It was considered the animal model, using the REML method, to estimate the genetic correlation, 
applying the software VCE 6.0. The highest mean for milk yield was obtained for R3, which presented 
8,910.25 kg ( ± 2,051.44 kg), followed by R2 with 8,421.90 kg ( ± 1,960.04 kg) and R1 with 7,203.18 kg 
( ± 1,930. 42 kg). Genetic correlations obtained between the regions were 0.96945 for R1 and R2, 0.99193 
for R1 and R3, and 0.93055 for R2 and R3. Since the existence of genotype x environment interaction is 
considered when the genetic correlation between two environments is minor than 0.80, it can be affirmed that 
no significant interaction was identified between the studied regions. No impacting changes were found in the 
genetic estimations among the evaluated regions, that is, an animal with a predicted value for one region could 
be considered similar to another. Thereby, similar selection directions can be suggested to dairy breeders of 
the three regions without effiency losses. Thus, there was no significant effect of the genotype x environment 
interaction for milk production between the three regions studied of the Holstein cattle in the state of Paraná, 
since the correlations were high and closer to one.

Keywords: dairy cattle, genetic merit, genetic parameters, subtropical climate
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Nonlinear methods are interesting alternatives that allows the farmer to determine the model that best fits the 
growth behavior and development of the animals in the herd, so it becomes possible to predict or anticipate 
the most appropriate management system. This study aimed to analyse which nonlinear model, including Von 
Bertalanffy and Logistic best describe the growth curve in male lambs of the Texel breed. The experiment 
was conducted at Fazenda Escola Capão da Onça, located in the municipality of Ponta Grossa – PR. In this 
experiment, the lambs were kept in a feedlot system and the sheep in a semi-intensive system. Thus, biweekly 
weightings were carried out from July 2013 to July 2014 in 42 males of the Texel breed, from the date of 
birth to the date of slaughter (120 days). The growth curves were determined using the nonlinear models of 
Von Bertalanffy and Logistic. The growth curves were determined using the following nonlinear models: 
Von Bertalanffy, Y= A(1-Be-kt)3 and Logistic, Y= A(1+e-kt)-m, where (Y) slaughtering weight; (A) asymptotic 
weight; (k) growth rate at maturity; (t) animal age; (B) constant related to the initial weight; and (m) constant 
of curve shape. The criteria used for selecting the model that best described the curve were the mean square 
error (MSE) and the coefficient of determination (R²). Parameters results for Von Bertalanffy and Logistic 
were respectively: (A) 38.4435 and 34.8503; (B) 0.4989 and not applicable; (k) 0.0176 and 0.0274; (m) not 
applicable and 2.6776. According to the growth rate estimates and the observed data, the growth curve given 
by both models were similar to growth curve during the 120 days. This information represents that the weights 
estimated by the studied models were very close to those observed, demonstrating the good fit of the models. 
According to the results, the coefficient of determination showed good adjustments for the two models, with 
values of 0.9736 (Von Bertalanffy) and 0.9729 (Logistic). Still, considering the mean square error, where 
the lower value indicates the best fit to the data evaluated, the results were 13.3421 (Von Bertalanffy) and 
13.6717 (Logistic). Thus, Von Bertalanffy can be considered the model that best adjusts to the growth of 
lambs of the Texel breed, up to 120 days old. Another important aspect is the correlation between parameters, 
especially A and k. The parameters A and k are common to both models and negatively correlated as Von 
Bertalanffy (-0.9518102) and Logistic (-0.9042334), demonstrating that the higher the growth rate, the lower 
its asymptotic size. Based on this experiment, the Von Bertalanffy model is indicated as a better descriptor of 
the weight performance of lambs, compared to Logistic model.

Keywords: Weight Development, Non-Linear Models, Sheep.
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Growth traits have been used as selection criteria in different beef cattle breeding programs due the influence 
in the financial revenue received by the producers. The reproductive performance of the beef cows is other 
economic factor that affects the production system. However, the reproductive traits measured directly in 
females have been little explored by researchers and animal breeding programs. The objective of the present 
study was to estimate heritability and genetic correlations for yearling weight (YW) and females reproductive 
traits (GL: gestation length, DC: days to calving, CI: calving interval) of Nelore animals participating in 
Conexão Delta G breeding program. Data from 205,041 observations for YW of males and females, 198,539 
observations for GL (of 115,799 cows), 139,396 observations for DC (of 72,955 cows) and 95,930 observations 
for CI (of 33,735 cows) were used. The heritability and genetic correlations were obtained by two-trait linear 
animal model using a Bayesian approach, including YW with each of the reproductive traits. In these analyses, 
chains with length of 1,000,000 cycles were generated, in which the first 200,000 cycles were discarded 
and the samples were stored every 20 cycles. The model included the systematic effects of contemporary 
groups (YW: farm, year and season of birth, sex and management group; GL and CI: farm, year, birth season 
and calf sex; DC: farm, year, birth season, calf sex and breeding date). In addition, linear and quadratic 
covariates (YW: animal age at recording and dam age at calving; GL, DC and CI: age of cow at recording) 
were considered. The direct additive genetic, animal permanent environmental (except for YW) and residual 
were considered as random effects. Moderate heritability was estimated for YW (0.339 ± 0,008), indicating 
substantial additive genetic effects for this trait. Low heritability were obtained for GL (0.179 ± 0.006), DC 
(0.123 ± 0.006) and CI (0.105 ± 0.008). Genetic associations estimated between YW with GL (0.003 ± 0.007), 
DC (-0.049 ± 0.013) and CI (-0.029 ± 0.020) were close to zero, indicating that selection for body weight at 
yearling would not change females reproductive performance. Thus, the use of sires with better genetic merits 
for the reproductive traits studied can be an alternative to gradually obtain shorter gestation length, days to 
calving and calving interval of cows in this population.

Keywords: Bayesian inference, beef cattle, calving interval, days to calving, gestation length
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In the agribusiness sector, milk stands out as one of the main products, both in economic terms and in 
nutritional importance. In search of differentiated remuneration, producers seek to add value to their product 
through genetic improvement, selecting animals that are capable of producing more milk solids. The objective 
of this study was to estimate heritabilities for fat and protein yield traits of different levels of milk production, 
in order to verify the impact of productivity on the transmission capacity of these characteristics for the next 
generations. A data set was used with production records of 64,186 primiparous cows, born between 2000 
and 2014, belonging to the database of the Paraná Holstein Breeders Association. The data were stratified into 
three levels of production, according to the average milk production of the herd: low (≤6000 kg), medium (> 
6000 to ≤8000 kg) and high (> 8000 kg). The effects included in the analysis model were the fixed effects of 
the contemporary group (herd + year of birth + birth season) and the age of the cow at calving, as covariate, 
being tested the linear and quadratic effects, besides the inclusion of the genetic additive as random effect. 
The components of variance and heritability were obtained by the Maximum Restricted Likelihood Method 
(REML) using the VCE6.0 program, under animal model. Inheritance estimates for fat and protein production 
were respectively 0.37 and 0.23 for high yielding cows; 0.34 and 0.18 for medium yield cows; 0.31 and 0.15 for 
low yielding females. The results were of moderate magnitude for fat traits and ranged from low to moderate 
magnitude for protein production, suggesting that the use of both traits in screening programs will result in 
desirable genetic gains in populations, especially in high yielding herds. Fat production, as expected, showed 
higher heritability than protein production for the three levels of production studied. Since high amounts of 
fat in milk are highly valued by the industry, it is recommended to intensify the selection of this characteristic 
to raise the solids contents in the medium and long term. Still, it is expected that high productive herds favor 
not only the production of fat, but also the production of protein, and, for this reason, both are recommended 
as genetic selection criteria.

Keywords: dairy cattle, genetic merit, genetic parameters, solids of milk
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The purpose of this study was to evaluate in 235 embryos receptors, whether the response to hormonal 
synchronizations protocols, pregnancy rates and embryo loss were negatively affected by plasma cortisol and 
progesterone (P4) concentrations. Based on the simplification of the superovulation protocol P36 for Fixed 
Time Embryo Transfer (FTET), those protocols were developed as follow: on a random day of the estrus cycle 
(D0), each receptor received 1 g of P4 trough a P4 by an intravaginal device and 2.5 mg Estradiol Benzoate 
(EB) intramuscularly (IM). At the eighth day (D8) the device P4 was withdraw and were administered by 
IM 150 μg D-cloprostenol (PGF2a), 400 IU of Equine chorionic gonadotropin (eCG) and 1 mg of EB. On 
the sixteenth day (D16), in order to obtain material destined for hormonal dosage of each receptor, a blood 
sample was collected by venipuncture of the coccygeal vein and each receptor received a transferred embryo 
(blastocyst, grade 1 or 2) after being previously diagnosed by ultrasound (Aloka SSD 500, Aloka, Japan) a 
corpus luteum (CL) in one of the ovaries. On D41, the diagnosis of gestation (DG), repeated in D71, was made 
by ultrasound, to confirm pregnancy or embryo loss. It was agreed to adopt as reproductive activity conditions: 
"responded to the hormonal synchronization protocol (RP)" and "did not respond to hormonal synchronization 
protocol (NRP)". Also ,in the group of receptors (RP), the subdivisions were established between "responded 
and not got pregnant” (RNGP) and “responded and got pregnant” (RGP). The absence of CL in the exam on 
D16 classified the receptor as NRP. Plasma levels of cortisol and P4 were done by radioimmunoassay (RIA) 
in solid phase. For the study of correlation was used Pearson Correlation at a significance level of 5%. The 
averages were analyzed by Student's t test at a significance level of 5%. The respective plasma concentrations 
of cortisol and P4 did not differ statistically (p> 0.05) among receptors that were pregnant and not pregnant, 
but presented a positive correlation (p <0.05) among them. The NRP group, obviously, due to the lack of 
CL, the plasma P4 concentration differed statistically (p<0.05) from the RP group, occurring, in a similarly 
way, related to the cortisol behavior, which maintained a difference in the measure (P < 0.05) among the 
receptors pregnant and not pregnant, and, in this condition, the correlation was not observed in the NRP group, 
between cortisol and the P4. These plasma concentrations of cortisol interfered with the responsiveness of the 
receptors to the FTET protocols. It is noticed, therefore, correlation between cortisol and P4 for the animals 
that responded to the protocol, which were maintained in the RNGP and RGP groups.

Keywords: FTET, hormones, protocols, receptors
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The IGF-I gene (Insulin-like Growth Factor I) is a good candidate for bovine molecular marker due to its 
relation with characteristics of economic interest such as growth and sexual precocity functions, and can 
therefore be used as a tool in assisted selection In breeding programs for species. The aim of this work was 
to identify the possible existence of polymorphisms in the IGF-I gene in Crioulo Lageano breed cattle using 
the PCR-RFLP technique with the restriction enzyme Hinf-I (Invitrogen). The DNA extraction of samples 
of broom hairs from the tail of 66 Crioula Lageana animals from farms located in the region of Lages city 
in Santa Catarina was performed. The analyzes were conducted at the Laboratório de Ensino e Pesquisa em 
Genética Animal (LEPGA), at the Agricultural Sciences Center of the Federal University of Santa Catarina, 
Florianópolis/SC. DNA extraction was performed with an adaptation of the PCI (phenol-chloroform-isoamyl 
alcohol) methodology. The effectiveness of the procedure was verified by agarose gel electrophoresis and the 
samples considered satisfactory were amplified by PCR technique, later the obtained fragments were submitted 
to PCR-RFLP technique using the aforementioned enzyme. Genetic polymorphisms were observed by three 
different migration patterns of DNA fragments after digestion: VV, VS and SS with observed frequencies 
equal to 0.238, 0.587 and 0.175, respectively. Chi square tests were performed indicating that the allelic 
frequencies are not under Hardy-Weinberg´s equilibrium. The results obtained allows to conclude that was 
possible to identify genetic polymorphisms for the studied region on IGF-I hormone gene on animals from 
“Crioulo Lageano” breed.

Keywords: precocity, assisted selection, PCR-RFLP, molecular markers
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The heavy use of a small number of sires and the artificial insemination practice on breeding programs have 
been increasing the dairy cattle inbreeding. Further, these high levels has been incriminated in reduced fitness 
and reproductive performance. Therefore, the aim of this study was to evaluate the effect of selection on 
traits with high and low heritabilities in the inbreeding levels of simulated dairy cattle populations. Using the 
QMSim software, populations were simulated based on forward-in-time process. The parameters were chosen 
to try and generate a population with similar characteristics to the Holstein dairy cattle. Were simulated 820.0 
QTLs randomly distributed on 29.0 autosomal chromosomes of Bos taurus. The two scenarios in the study 
assumed different heritabilities, 0.8 for high and 0.1 for low. In order to create initial linkage disequilibrium and 
to establish mutation-drift equilibrium in the historical population, 300.0 generations were simulated starting 
from an effective population of 1,000 to 4,000 animals in the end of the cycle. To found 20.0 generations 
of a population with positive assortative mating, 2.0 sires and 2,000 females were selected from the last 
generation of historic population. The selection was based on breeding values estimated with BLUP method. 
The inbreeding coefficient of each animal in pedigree was calculated by using the MTDFNRM package, a 
component of MTDFNRM system. The results for high h2 showed an increase of the inbreeding coefficient 
mean from 0.01 ±0.03 to 0.53 ±0.05, for high h2 the increase was 0.01 ±0.04 to 0.65 ±0.05, starting on second 
to twentieth generation. Accordingly, the high heritability scenario increased 22.6% the inbreeding coefficient 
mean. QMSim software showed to be a very simple tool to study the genetic architecture that influence on 
animal breeding.

Keywords: Holstein, QMSim, MTDFNRM, MTDFREML
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The aim of this study was to characterize ultrasonographic biometry of the vesicular glands, bulbourethral 
glands, prostate and ampullae of the vas deferens in Nelore, Caracu and Guzerá bulls. Fifty-two animals, 
with ages between 24 and 25 months, were used (Nelore, n=20; Caracu, n=20; Guzerá, n=12), which were 
underwent B-mode transrectal ultrasound examination for assessment of accessory sex glands. It was used the 
Mindray Z5® (Shenzhen, China) equipment, with multifrequency linear transducer (7.5 MHz). The dimensions 
of the accessory sex glands were determined using the specific ultrasound software of ultrasound equipment: 
for the ampulla of the vas deferens and disseminated portion of the prostate, means were calculated of three 
dorsoventral dimensions (cranial, middle and caudally); and for the vesicular glands, bulbourethral and 
portion body of the prostate were performed the calculation of means of the dimensions craniocaudal and 
dorsoventral. For paired organs the mean were calculated. Data were submitted to the least squares method 
through the GLM procedure using the SAS® software. The vesicular glands presented larger dimensions 
(2.53 ± 0.07 cm; p=0.03) in Guzerá bulls (2.87 ± 0.10 cm) when compared to Caracu bulls, while the Nellore 
animals it has similar dimensions the two other breed (2.60 ± 0.07 cm). Similar (p>0.05) dimensions between 
breeds were observed for the ampullae of the vas deferens (0.60 ± 0.02, 0.67 ± 0.02 e 0.59 ± 0.03 cm), body 
portion of the prostate (0.82 ± 0.03, 0.81 ± 0.03 e 0.83 ± 0.04 cm), disseminated portion of the prostate (1.02 
± 0.05, 1.14 ± 0.05 e 1.16 ± 0.07 cm) and bulbourethral glands (1.32 ± 0.03, 1.37 ± 0.03 e 1.43 ± 0.05 cm, 
for Nellore, Caracu and Guzerá bulls, respectively). In conclusion, only the biometry of the vesicular glands 
differed between the breed studied, being that Caracu bulls has smaller dimensions of this organ than Guzerá 
bulls.
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The great increase in production and the efficiency of production per bird are attributed, for the most part, to 
the genetic development of the different strains (Albers and Groot, 1998). In breeding programs, laying hens 
are evaluated in discrete, short-range generations, which can result in rapid genetic gain over time. Therefore, 
it is important to search for new methodologies that may contribute to improve the selection process of laying 
hens to achieve gains in egg production (Martins, 2002). The aim of this study was to compare the eggs 
production of laying hens from the races Plymouth Rock Barred (PRB), Plymouth Rock White (PRW) and 
Rhodes Island Red (RIR) laying hens from the Genetics Improvement Program of the Federal University 
of Santa Maria of Poultry Laboratory through the meta-analysis. This work was done with the database of 
PRB, PRW and RIR for the years 1988 to 2008. One experiment was carried out per year and the period 
of production data collection of eggs was between the 17th and 64th weeks of age. The laying rate was 
performed daily, according to race and family. Data were grouped by race. For the normality test, the period 
from the 22nd to the 64th week was considered, since the previous weeks had a posture rate equal to zero. All 
the data were subject to analysis of variance. The GLM Procedure was used to compare means considering 5% 
of significance. For randomization, the week was classified as covariate, since in some experiments (year) the 
collection period did not include the total period from 22 to 64 weeks. Statistical procedures were performed 
using SAS software (2011). The laying rate studied presented a highly significant difference in the evaluated 
period (P <0.05). PRB and PRW showed better rate of laying than RIR (p <0.05). Was concluded that the use 
of the meta-analytical study for this database of egg production of PRB, PRW and RIR poultry breeds from 
the Genetics Improvement Program of the UFSM Poultry Laboratory confirmed the reliability of the results 
presented in previous studies.
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Milk from local sheep breeds are sources of food for family farmers worldwide. Ewe milk may be used 
to produce dairy products that present added value, such as cheese and yogurt. This study configured a 
preliminary appraisal focused on milk production of Pantaneiro ewes (n=94) kept in a university conservation 
herd (UFGD, Dourados, MS). Milk production was registered during 2015 (spring season) and 2016 (summer 
season). A joint evaluation of body score (BS) and live weight (kg), after calving, was developed to establish 
different sheep stereotypes: I) light weight ewes with low body score (<50kg; BS<2.5); II) light weight ewes 
with upper body score (<50kg; BS>2.5); III) heavy weight ewes with low body score (>50kg; BS<2.5); IV) 
heavy weight ewes with upper body score (>50kg; BS>2.5). Milk yield was evaluated once a week during 
eight consecutive weeks. Milk yield per week (kg) was estimated by weighing milk which was produced 
during four hours, after injection of oxytocin. This occurred after all udders were standardized with a previous 
injection of oxytocin and hand milking. Data analysis was scheduled to verify the effect of season and the 
effect of sheep stereotypes on milk yield. Variance and Tukey tests were developed using procedure means 
and glm in software SAS, version 9.4. Data quality control and exploratory analysis was developed using 
Minitab, version 17. The average milk yield was 0.78±0.45 kg per day. Greater average means (P<0.05) was 
observed during the spring (9.02±2.56 kg) compared to the summer season (7.26±2.05 kg). Variation of milk 
yield between ewes was highly expressed in the third week of lactation (1.63±0.86kg) and more discreet in the 
seventh (0.91±0.48kg) and the eighth week of lactation (0.79±0.36kg). Heavier ewes with superior body scores 
(stereotype IV) presented greater means of milk yield (9.89±2.40kg) (P<0.05). Stereotypes I (7.44±2.15kg), II 
(8.20±2.36kg) and III (8.71±2.84kg) presented similar yields (P>0.05). Five ewes were assigned to extremely 
high values of milk production, comparable to specialized dairy sheep. An individual based approach to 
monitor milk production of Pantaneiro ewes may enable sustainable conservation and subsidize notable milk 
production from local sheep raised in Brazil under low input systems and tropical pastures.
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The production of small amounts of reactive oxygen species (ROS) in the semen is required for normal sperm 
function. However, high concentrations of these molecules are harmful to the spermatozoa. Melatonin, the 
hormone present in seminal plasma, acts as antioxidant. The objective was to investigating the efficacy of 
melatonin in the treatment of goat semen cryopreservation by analysis in flow cytometry. The treatments were 
divided into two distinct melatonin concentrations and at three different levels of sperm concentration. We 
used four goats and six ejaculates collected from each animal. The semen was diluted in commercial egg yolk 
through the base. The sperm concentration and the incorporation of melatonin were distributed as follows: T1: 
Control 40 X 106 without incorporation of melatonin; T2: 40 X 106 with 1 μM; T3: 40 X 106 with 100 μM; T4: 
Control 80 X 106 without incorporation of melatonin; T5: 80 x 106 with 1 μM; T6: 80 X 106 with 100 μM; T7: 
Control 100 X 106 without incorporation of melatonin; T8: 100 x 106 with 1 μM and T9: 100 x 106 with 100 
μM. The semen was stabilized for three hours at 5°C and the pre-freezing was done in liquid nitrogen vapor 
for fifteen minutes. Semen was thawed in a water bath at 37°C for thirty seconds, followed by assessment of 
membrane potential in flow cytometry through the probe JC-1. Analyzes were classified in high mitochondrial 
potential (HMP) and low mitochondrial potential (LMP), the means were analyzed by the Tukey test at 5% 
probability. In relation to the mitochondrial potential, it was observed that there was no difference between 
the controls (HMP: 12.92 ± 1.33 and LMP: 85.06 ± 1.41) and treatments 1 μM (HMP: 13.78 ± 1.36 and 
LMP: 84.54 ± 1.44) and 100 μM (HMP: 14.42 ± 1.37 and LMP: 83.50 ± 1.46). However, with regard to 
sperm concentration greater mitochondrial potential was observed in the 40 x 106 treatments (HMP: 16.88 ± 
1.39 and LMP: 80.45 ± 1.41) compared to treatment 80 x 106 (HMP: 12.13 ± 1.31 and LMP: 86.54 ± 1.35) 
and 100 X 106 (HMP: 12.11 ± 1.27 and LMP: 86.12 ± 1.45). A higher mitochondrial potential in treated 
sperm concentration of 40 x 106 spermatozoa/mL, may be indicative that the incorporation of melatonin has 
performed antioxidant effect at this concentration, but other seminal parameters should be analyzed before 
indicating melatonin incorporation into goat semen cryopreservation.
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The horses of Quarter Horse breed are known by their speed and agility in the barrel racing modality. Their 
corporal measures are associated to their functions and, because this, these traits can help in the choice of 
better race horses. However, some of these traits can be more associated to racing time than other ones. Thus, 
the aim of this work was proposing the use of multivariate analysis to create associated latent variables to 
corporal measures and barrel racing time of the athlete horses Quarter Horse. Twenty-one athlete horses of 
Quarter Horse breed, of both sexes, between 4 and 7 years old were kept at flat station and measured on left 
side of body, using measuring stick, metric tape and digital angle meter, on the competition day. The following 
traits were evaluated: height at wither (WH), height at croup (CH), width of croup (CW), length of shoulder 
(SL), angle of shoulder (SA), angle of pastern (PA), back-loin distance (DBL), length of elbow (EL), length of 
body (BL), perimeter of chest (CP), corporal index (CI, represented by BL / CP*100), depth of chest (CD) and 
weight of body (BW). The data were firstly submitted to principal components analysis by prcomp function 
of the software R that indicated 5 principal components with eigenvalues above 1, explaining 80% of the 
variance of data. Afterwards, the factor analysis, using the factanal function of the software R with orthogonal 
method varimax and 5 factors was applied to obtain latent variables (factors) representing a set of original 
variables. The traits CP, BW, CI, CD, SL and SA presented moderate to high association (0.97, 0.97, - 0.62, 
0.49, 0.47 and 0.42, respectively) with the first factor (F1), that was responsible by 23% of the total variation 
of the data. Even F1 did not indicate association with race time, it joined traits of breath ability very important 
for race horses. High association (above 0.80) among CH and WH with the second factor (F2) was observed, 
however, the traits SA and race time showed reasonable and low association to this factor (-0.46 and -0.19, 
respectively). Thus, F2 indicated to be a factor more associated to horse height. Associations moderated 
and strong were detected among the measures BL, CI and EL (0.94, 0.73 and -0.43, in this order) with the 
third factor (F3), while race time showed weak association (0.23) with F3. The percentages of total variance 
explained by F2 and F3 were, respectively, 14% and 13.9%. Fourth factor (F4) was responsible to 11.6% 
of the variation of data and the traits DBL, CW and SL were more associated to it (0.97, -0.47 and -0.45, 
respectively). Race time represented superior association with the F4 (0.29) than with F1, F2 and F3. The last 
factor (F5) explained 10.7% of the data variation. We can see that SA, CD and race time had moderate to high 
association with F5 (0.96, -0.53 and 0.42 in this order). According with F5, horses Quarter Horse with smaller 
SA and larger CD might get lesser race time. In the both cases this association was moderated.
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Infection by gastrointestinal nematodes is a disease causing great losses in sheep, due to impairing weight 
gain, reducing performance and even leading the animal to death. As an alternative to reduce these losses one 
has the selection of genetically resistant animals. Thereby, it was aimed evaluate the multivariate clustering 
analysis, to determine the parasitism resistance characteristic in Santa Ines sheep, using the faecal egg counts 
(FEC), hematocrit, the score of body condition score (BCS) and the score Famacha. The data were collected 
every 30 days from August 2012 to July 2015, of the Santa Ines sheep herd belonging to Embrapa Middle 
North. For the control of gastrointestinal nematode indices in the experimental period, closantel was used at 
the dose of 10 mg kg-1, being the herd wormed when the FEC reached the average of 800. The classification 
of resistance was performed by cluster analysis using the nonhierarchical K-means method, Where it was 
stipulated the formation of three groups. After the grouping was performed analysis of variance and mean 
test, to verify the existence of differences between the groups studied. In each collection sheep were classified 
according to age and physiological stage into five categories. Crossbred in gestation (up to four months of 
gestation), crossbred in peripartum (last month of gestation and lactation period) crossbred dried (females 
after weaning and not pregnant), Young calves (up to one year old) and adult males The group that presented 
lower FEC, higher hematocrit, higher BCS and lower Famacha was classified as a group of resistant (50.7% 
of the herd). The group that presented results contrary to those found in the first group was classified as a 
sensitive group (13.4% of the herd). The third group was classified as intermediate, since it was verified in 
this group, responses similar to those observed in the sheep of the first and second groups, In characteristics 
associated with gastrointestinal nematode infection. Among the categories, pups with less than one year and 
matrices in peripartum presented the highest averages of FEC, showing to be the most sensitive categories. 
In the sensitive group the mean FEC was 3,525 in the peripartum crossbred group and 4,091 in the group of 
young offspring, in the resistant group the values presented were 1,279 and 933, respectively for the groups, 
showing that the resistant animals manifest the characteristic of resistance even in the physiological state of 
greater susceptibility. The multivariate cluster analysis using the FEC, hematocrit, BCS and Famacha allowed 
the classification of Santa Ines sheep in resistant, sensitive and intermediates for the infection of these animals 
by gastrointestinal helminths.
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Girolando breed is responsible for most of the milk yield in Brazil. Nevertheless few studies have addressed 
the lactation curve of cows from different genetic groups of this breed. Due to the its importance in the national 
panorama, it is important to verify the characteristics of the lactation curve such as the peak yield (PY) and the 
peak time (PT), because they can be used as guide for the farmers in their food program and cow’s management 
techniques. The objective of this study is to evaluate PY and PT of cows from three different genetic groups 
of the Girolando breed using non-linear models of Wilmink (WIL) and Wood (WD). Data of first parity of 
7,934 Girolando cows from Minas Gerais State were used. Cows with genetic composition of 1/2 Holstein 
(H): 1/2 Gir (G), 5/8 H: 3/8 G e 1/4 H: 3/4 G will be named as 1/2 HG, 5/8 HG and 1/4 HG, respectively. The 
values for PY and PT were estimated by non-linear models of WIL and WD using Gauss-Newton method in 
the NLIN procedure of the Statistical Analysis Software. The estimated values for PY and PT between the 
genetic groups were significantly different (p < 0.05). For PY, 1/2 HG group stood out with 21.26 (WD) and 
20.46 kg of milk yield (WIL), followed by 1/4 HG, with 18.88 (WD) and 18.13 kg (WIL), and 5/8 HG, with 
18.05 (WD) and 17.65 kg (WIL). For PT, the estimated values were 128 (WD) and 49 days (WIL), 134 (WD) 
and 56 days (WIL), and 107 (WD) and 82 days (WIL) for groups 1/2 HG, 4 HG and 5/8 HG, respectively. The 
highest PT values estimated by WD were in the 1/4 HG group, but for WIL the 5/8 HG group was higher. For 
PY, the standard error obtained by WIL (-3.703) was lower than that estimated by WD (-6.596), indicating 
a better quality in the adjustment. For PT, the standard error was lower when using WD (-26,683) compared 
to WIL (-28,289). Overall, WD model presented lower quality of fit than that by WIL in the PT estimation, 
because the means were overestimated. The 1/2 HG group presented higher PY and lower PT when adjusted 
for WIL. An opposite result was observed for 5/8 HG, while 1/4 HG remained intermediate in both traits. In 
WD model, 5/8 HG remained with lower PY and PT, however, 1/2 HG and 1/4 HG groups alternated in larger 
and intermediate PY and intermediate and higher PT, respectively. Both models can be used independently of 
the Girolando’s breed composition for PY. Nevertheless, the same was not observed for PT.
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Girolando breed arose in Brazil when Brazilian farmers began to cross Holstein with Gir, around the 1940’s, 
in order to achieve a well-adapted breed to the (sub) tropical climate of the country. The objective of this study 
was to estimate the effect of three genetic groups (Gir, Holstein and Holstein x Gir) on peak yield (PY) and 
the peak time (PT). Data from Minas Gerais State, Brazil, was used. PY and PT measures of 99,802 test day 
records from 17,148 Holstein cows; 48,869 test day records from 6,600 Gir cows and 27,473 test day records 
from 3,712 Holstein x Gir (½ HG) crossbred cows were used. Wood (WDlin) and Ali and Shaeffer (ASH) linear 
models were used to estimate the parameters of the lactation curve using the PROC AUTOREG procedure 
of SAS®. Both models reached convergence. PY and PT estimates presented significant differences (p<0.05) 
for the three genetic groups in the different mathematical models. For WDlin, Holstein group presented the 
highest PY (33.38 kg of milk) followed by ½ HG (19.90 kg of milk) and Gir (14.31 kg of milk), with standard 
error of -5.91 kg of milk. Similarly, for ASH model, Holstein group presented higher PY (36.53 kg of milk), 
followed by ½ HG (28.39 kg of milk) and Gir (20.58 kg) with standard error of -4.90 kg of milk. ASH model 
overestimated PY in all genetic groups, indicating that it was not effective for estimating PY. Regarding the 
estimated values for PT, estimated by WDlin, ½ HG cows had a longer time to reach the peak of lactation 
(124.00 days), followed by Holstein (63.33 days) and Gir cows (54.00 days), with standard error of -29.32 
days. Differently from the ASH model, PT estimates were higher for Holstein group (43.33 days) followed by 
½ HG (5.32 days) and Gir (3.41 days) with standard error of -14.76 days. WDlin model overestimated and the 
ASH model underestimated the PT values. The WDlin model presented lower values of the Akaike information 
criterion for PY and PT in the three genetic groups, in relation to the ASH model. Peak yield estimates were 
higher for Holstein cows, followed by ½ HG and Gir breeds, using Wood and Ali and Shaeffer linear models. 
The peak time estimates were higher for ½ HG, using Wood model, while Holstein cows had the longest time 
at peak using Ali and Shaeffer model. In general, Wood is the best model to adjust the lactation curve as well 
as the most suitable for the estimation of peak yield and peak time in Holstein, Gir and ½ HG cows.
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Persistency is one of the main traits used to describe the lactation curve. The ability of a cow to maintain 
constant level of milk yield until the end of lactation is important economically and indirectly related to 
cows’ welfare. There is no consensus on how to express that trait in mathematical terms. The objective of 
this study was to identify the mathematical function that best describes lactation persistency of three genetic 
breed compositions of Girolando dairy cattle. A total of 200,821 test day records of 31,682 primiparous 
cows of Holstein (H), Gir (G) and Girolando breeds, with genetic composition of 1/2 H: 1/2 G (1/2 HG), 
1/4 H: 3/4 G (1/4 HG) and 5/8 H: 3/8 G (5/8 HG), managed in the state of Minas Gerais, were used. The 
estimation of lactation curves of animals were estimated by non-linear models of Wilmink (WIL) and Wood 
(WD) using NLIN procedure of Statistical Analysis software. The estimated parameters were used to calculate 
persistency. The first persistency measure (S1) is directly related to the parameters of the non-linear models. 
The persistency estimated by WD is obtained by S1 = -(b+1)ln(c), where b and c are the regression coefficients 
and, in WIL, it is represented by coefficient b. The second measure of persistency (S2) was calculated by the 
relation of milk yield estimated by WD and WIL between 201 and 300 days of lactation after calving and the 
production of the first 100 days of lactation. The estimated values of S1 for the 1/2 HG, 1/4 HG, 5/8 HG, G and 
H groups were 7.791 (WD) and 6.850 (WIL), 7.833 (WD) and 6.866 (WIL), 7.646 (WD) and 5.157 (WIL), 
7.010 (WD) and 7.952 (WIL), and 7.289 (WD) and 12.007 (WIL), respectively. The standard error was 0.318 
for WD and -2.245 for WIL. The higher S1 was observed for the 1/4HG cows, followed by the 1/2 HG in 
the WD model. In WIL model, the purebred cows (H and G) were more persistent than the other groups. S2 
was estimated as 89.087 (WD) and 89.087 (WIL), 89.252 (WD) and 89.505 (WIL), 87.337 (WD) and 87.511 
(WIL), 84.370 (WD) and 112.068 (WIL), and 89.677 (WD) and 89.774 (WIL) for 1/2 HG, 1/4 HG, 5/8 HG, 
G and H, respectively. The standard error of S2 was the same to WD (1.750) and WIL (1.750). For S2, in WD 
model, the most persistent was the H group followed by 1/4 HG. In WIL model, the pure breeds (G and H) 
were more persistent. The WIL model overestimated S1 of the H group and S2 of the G group. Overall, the 
WD model showed better quality in the adjustment of S1 and S2 and can be used independently of the genetic 
compositions of the Girolando breed.
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In this study we aimed to evaluate the exon 2 region of the UCP2 gene to find polymorphisms and verify 
if the variations found are associated to the genetic value in goat as regards milk quality characteristics: 
milk production (MP), fat production (FP), fat percentage (F%), protein production (PP), protein percentage 
(P%), dry extract production (DP), dry extract percentage (D%), lactose production (LP), lactose percentage 
(L%), lactation length (LL) and somatic cell count (SCC). For the genotype analysis we used 149 female 
Saanen, Alpine and crossbred goats, belonging to the flock of Universidade Federal de Viçosa. After a DNA 
isolation from white blood cells, we used the pair of primers, F - (5'GGAGCTTTGAGCTGCTTGATG3') 
and R - (5'CACAGGGCTGAGGCAGTAGAA3'), to amplify by polimerase chain reaction a region spanning 
from the nucleotide 409 to 1076 of the UCP2 gene, fragment named UCP2-2. After amplification, the PCR 
products were submitted to a PCR-RFLP analysis with the HaeIII enzyme to search for different cutting 
patterns that could evidenciate polymorphisms and then to determine the animals genotype. The animal model 
used to estimate breeding values contained the random effects of animal and permanent environment, and the 
fixed effects of contemporary group, type of kidding, racial composition and kidding order. The number of 
lactations and animals utilized in this analysis corresponded to 2542 and 1199 for PP, MP, LL; 2342 and 1229 
for L%, D%, P%; 1947 and 1070 for LP, DP; 2355 and 1229 for F%; 1961 and 1700 for FP, respectively. 
To evaluate the association between the genotypes and the genetic values we used de GLM proceeding of 
SAS®(2002) and Tukey test at 5%. After digestion of the UCP2-2 fragment with the HaeIII enzyme a banding 
pattern difference between the samples was observed, evidenciating a mutation. Sequencing analysis revealed 
that it is a single nucleotide polymorphism G/A in the position 930 of the caprine UCP2 gene (GeneBank 
access number: NC_007313, used as gene reference). The alleles G and A presented frequencies of 0.55 and 
0.45, respectively. Genotypes GA, AA and GG presented the frequencies of 0.43, 0.24 and 0.33, respectively. 
This polymorphism presented influence (P<0.05) over animals genetic value for D% and F%. The genotype 
GG present superior averages for both characteristics. Although this mutation does not alter any of the amino 
acids of the protein, it is important because it is located in a region of translation regulation at the beginning of 
exon 2. Future studies with mRNA and protein expression can help to elucidate if it is the causative mutation 
of phenotype differences. In summary, we describe here for the first time this mutation on the exon 2 of the 
goat UCP2 gene and report its association with D% and F%. 
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In this study we aimed to evaluate the promoter and the 5’ initial region of the goat UCP2 gene (GeneBank access 
number: NC_007313) searching for polymorphisms and verify if the polymorphisms found are associated 
with the animals genetic value for milk quality characteristics: milk production (MP), fat production (FP), fat 
percentage (F%), protein production (PP), protein percentage (P%), dry extract production (DP), dry extract 
percentage (D%), lactose production (LP), lactose percentage (L%), lactation length (LL) and somatic cell 
count (SCC). For the genotype analysis we used 150 female Saanen, Alpine and crossbred goats, belonging 
to the flock of Universidade Federal de Viçosa. After DNA isolation from white blood cells, through a 
polimerase chain reaction with the pair of primers, F-(5'cggagtagcgggaggaggg3') R-(5'ttggcggtgacaggccac3'), 
we amplified a UCP2 gene fragment spanning from nucleotide -523 to +126, named UCP2-PR. The amplified 
fragments were evaluated for little size differences between the samples through a 12% polyacrylamide gel 
long electrophoresis run (300v by 24h). The animal model used to estimate breeding values contained the 
random effects of animal and permanent environment, and the fixed effects of contemporary group, type of 
kidding, racial composition and kidding order. The number of lactations and animals utilized in this analysis 
corresponded to 2542 and 1199 for PP, MP, LL; 2342 and 1229 for L%, D%, P%; 1947 and 1070 for LP, 
DP; 2355 and 1229 for F%; 1961 and 1700 for FP, respectively. To evaluate the association between the 
genotypes and the genetic values we used de GLM proceeding of SAS® (2002) and Tukey test at 5%. After the 
electrophoresis we observed a size variation in the UCP2-PR fragment that originates two alleles: The larger, 
named A allele and the smaller named B allele. The alleles A and B presented frequencies of 0.65 and 0.35, 
respectively. Genotypes AA, AB and BB presented the frequencies of 0.43, 0.13 and 0.44, respectively. The 
association analysis between the genotypes and the genetic values for the milk quality characteristics revealed 
that the genotypes have influence (P<0.05) over P%, F% and D%. It was also observed a suggestive influence 
(P<0.1) over FP, PP, LL and SCC. In all cases, the BB genotype present higher averages. The fragment 
analyzed contains important regulatory regions of the gene, promoter and the 5'UTR. Therefore, it is possible 
that a deletion or an insertion in that region can affect the gene expression or the protein translation, affecting 
the animal phenotype. A next step will be to sequence and characterize this mutation. In conclusion, we report 
for the first time this polymorphism on the UCP2 gene 5' regulatory region and demonstrate its significant 
association with P%, F% and D%. 
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Cattle breeders are typically concerned about the productivity of their livestock, which can potentially benefit 
from within-population assessments of genetic variability and population structure. These assessments can 
be used to guide selection programs. The objective of this study was to characterize the population structure 
and evaluate genetic diversity parameters of the Aberdeen Angus breed through pedigree analysis. A database 
of 249,925 animals born between 1974 and 2014 was used. The editing and structuring of the database was 
performed in the program Statistical Analysis System (SAS) and pedigree analysis through the program 
Poprep. Of the 4,665 breeding males, 84.48% of them reproduced up to 6 years, while for the 107,990 females, 
86.81% of them reproduced up to 7 years. Generation interval, observed in our study, was larger for female’s 
pathways (5.2 years), than for male’s pathways (4.7 years). The generation interval for the population was 
5.0 years. The average number of progenies per sire and dam was 44±131.5 and 2±1.6 respectively. The 
mean coefficient of inbreeding in the last year for the whole population and the mean inbreeding value for 
only inbred animals (5118) were 0.22% and 5.63%, respectively, with effective population size of 227 in last 
generation, which is above the recommended minimum critical threshold. The average rate of inbreeding per 
generation, computed from the individual increase in inbreeding was 0.03%. The indices obtained from the 
genetic data genealogical record of the Aberdeen Angus showed that in general, inbreeding is under control 
in the total population and the effective size is not in a critical level. Suggest the necessity of continuous 
monitoring inbreeding in the population studied to maintain future improvements by genetic selection.

Keywords: beef cattle, genetic diversity, inbreeding, pedigree analysis

Population structure and pedigree analysis of Aberdeen Angus

Evelyn P. M. Alfonzo*1, Haendel Alexandre Lopes Torres*1, Juliana Varchaki Portes1, 
Viviane Lacerda1, Vanerlei Mozaquatro Roso2; Jaime Cobuci1, José Braccini1

1Universidade Federal do Rio Grande do Sul, Porto Alegre/RS; 2Gensys Consultores 
Associados, Porto Alegre/RS

*Doctoral student - evelynpma@hotmail.com.br

Theme 4  |  Genetics, genomics, animal breeding and reproduction



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 502

The objective of this study was to evaluate the effect and biological potential of powdered coconut water 
for poultry semen cryopreservation in different periods on incubation yields and chick/egg relationship. 
The experimental method was completely randomized, where treatments consisted of poultry semen 
cryopreservation with powdered coconut water in different periods: T1 – control; T2 – 5 minutes; T3 – 10 
minutes and T4 – 15 minutes. After Rhode Island Red semen collection and cryopreservation, breeders were 
inseminated and eggs collected for 7 days. 280 eggs from Rhode Island Red breeders with 23 weeks were 
used. Each treatment had 70 eggs, each one considered a replication. The eggs were identified, weighed and 
distributed from hatcheries (37.6ºC and 66% of temperature and relative humid, respectively). After 18 days 
of incubation, was determined weight loss and performed the eggs transfer (36.6ºC and 76% of temperature 
and relative humid, respectively). With 21 days of incubation, was performing chick weight and correlation 
between chick weight and egg weight. During the incubation period was evaluated the reproductive breeders 
performance (fertility, hatchability and hatching). The data were subjected to variance analysis and evaluated 
by Tukey test at 5%. Differences (P<0.05) were observed in fertility, hatchability and hatching, where as 
the cryopreservation period of semen was increased, there was a positive sperms answer after insemination. 
Mainly due the age of breeders, there may be a sensitivity of sperms, that may have caused their immediate 
cells mortality after a very short period of exposure to the nutrients in the environment. However, when the 
sperms were exposed at rest for a longer period (after 5 minutes) to the nutrients, there was sufficient time 
for their better development. Differences (P<0.05) were observed too in egg weight, egg weight loss, chick 
weight and chick/egg correlation, with eggs and chicks from breeders inseminated with sperms submitted 
to cryopreservation with powdered coconut water after 10 minutes showed better results. Therefore, it is 
concluded that powdered coconut water is used for semen cryopreservation up to 15 minutes, show eggs and 
chicks most heavy and better results in breeding performance of breeders.
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The objective was to identify early young female sheep of meat sheep breeds in order to improve reproductive 
indexes that directly influence the productivity of the herds. The study was carried out at the Sheep and 
Goat Production and Research Center (LAPOC), Federal University of Paraná (UFPR) from August 2015 to 
January 2016. Twelve White Dorper ewe lambs were distributed in two pasture systems composed of black 
oats (Avena strigosa L.), annual ryegrass (Lolium multiflorum Lam) and Tifton-85 (Tifton-85). The systems 
were: unweaned lambs until slaughter; weaning lambs at 60 days and receiving concentrate supplementation, 
2% of body weight per day, after weaning. The grazing method was continuous with variable stocking rate, 
maintaining a fixed number of animal testers and a variable number of regulators, in order to maintain the 
stocking rate, according to the “put and take” technique. The stocking rate adjustment was performed every 14 
days, to maintain the herbage allowance at 16% of the body weight in DM day-1. The prepubertal ewes were 
evaluated at 120, 150, and 180 days of age for antral follicular count after exogenous administration of eCG 
(600 IU) by videolaparoscopy. The females were weighed at birth and periodically every 15 days, up to 180 
days of age. To determine the significance of non-parametric data (antral follicle production and ovulation) 
the Kruskall Wallis test was used. Correlations among variables such as age, antral follicular count and live 
weight were evaluated by the Spearman correlation coefficient (ρ). For continuous variables live weight and 
daily mean weight gain (DWG), analysis of variance (ANOVA) was performed. The results showed that eCG 
administration enhanced follicular development as the age of pre-weaned (P = 0.76, P <0.05) and unweaned (P 
= 0,56; P < 0,05), but they did not differ (P>0.05) between systems. The weaned lambs presented mean antral 
follicular count at 120, 2.5 ± 0.5, 7 ± 2 at 150, and 9 ± 2 at 180 days of age, while unweaned lambs presented 
mean follicular production 2.6 ± 2.0, 6.3 ± 2 and 7.5 ± 2, respectively. On the other hand, the antral follicular 
count was not related to body weight for weaned animals (p = 0.34, P> 0.05) and no weaned (p = 0.25, P> 
0.05). It was concluded that the prepubertal ewe lambs presented the same reproductive response, independent 
of the system of production that they were submitted.
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The State of Goias is the 4th largest dairy producer in Brazil, it is necessary to use a system of confinement 
and total diet for animals of high zootechnical value, with a view on the well-being of cows and control of the 
common nutritional seasonality in the region. The ovarian cyst is characterized by the presence of follicles 
greater than 20mm, in the absence of corpus luteum, which persist for more than 10 days, without ovulation. 
The present study aimed to evaluate the prevalence of follicular cysts in postpartum high-production dairy 
cows submitted to the total diet regime in three different systems: Compost Barn, Free Stall and open-air 
confinement in southwest Goias. 1600, cows, HPB, of 7 herds, of which 792 (49.5%) were empty and delayed 
in the reproductive protocols, were evaluated. Ultrasonography was classified as: score 1 (73.5%), score 2 
(21.6%), score 3 (4.8%) and cystic ovaries (16.5%). Regarding the production systems, the prevalence of 
cysts was: 16.0% in Free Stall, 17.2% in Compost barns and 16.2% in open confinement, only numerical 
differences, but not statistically significant. It was also reported that 84.7% (n=131) of the animals were 
anestrous, in the presence of follicular cyst diagnosis, it was still possible to determine that 67.7% of the 
animals with cyst were between 60 and 180 days after childbirth Divided in 27.5% between 60 and 90 days, 
24.5% between 91 and 120 days, 15.5% between 121 and 150 days and 32.5% between 151 and 500. The 
prevalence of cysts in function of the number of 29.8% in the first, 26.7% in the second, 24.4% in the third, 
5.3% in the fourth, 4.6% in the fifth and 9.2% in the sixth, statistically significant Occurrence of cysts in the 
first 3 lactations. Regarding the body condition score, 62.6% of the cows with follicular ovaries showed a 
body score between 2.0 and 2.5, 25.2% between 2.6 and 3.0 and 12.2% between 3,1 to 4.0, significant results, 
where the chance of lean cows developing follicular cysts was 5.1 times higher when compared to animals in 
ideal body score. The follicular cysts present with high casuistry in cows with high milk production, impacting 
on subfertility and important losses in the world dairy cattle, thus, it is necessary to other studies aimed at 
developing more effective preventive measures in the control of this situation.
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The use of multivariate techniques has the main purpose of condensing information from a set of data 
into smaller variables, with minimal loss of information. The aim of this work was to analyze principal 
components (PCA) with the genetic values of productive and reproductive characteristics of animals of the 
breed Canchim.16,946 animal records were used Canchim from the Canchim herd of Southeast-Embrapa 
Cattle, São Carlos, SP, born between 1941 e 2014. The genetic values for weaning weight (WW), weight at 12 
months of age, yearling weight, scrotal circumference weaning (SCW), scrotal circumference 12 months of 
age, e scrotal circumference yearling of these animals were estimated by the method of maximum likelihood 
restricted under bi-characteristic animal model, using the software WOMBAT(MEYER, 2007). To meet the 
assumptions of the PCA, The genetic values of the traits evaluated had their variances normalized, so the PCA 
was performed through the PRCOMP function in environment R. The results of the PCA indicated that 85% 
of the variation of the dataset related to the additive genes were explained by the first two main components 
(PC1 e PC2). Linear association was observed between the weights PC1 and PC2 to the scrotal circumference. 
If the selection is made based on the PC1 there will be a quick response to the indirect selection for the weights 
measured at different ages. Selection for weight may also affect the scrotal circumference of the animals, 
however with less emphasis. WW and SCW can be used as selection criteria in Canchim breeding programs, 
aiming to increase productivity and reproductive efficiency of the herd.
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This study has the objective of evaluating the productive and reproductive performance of females of Tabapuã 
cattle (elite herd). The data is from 369 dam and 113 heifers raised in Xambrê town, Parana State. The analysis 
of variance was processed by SAS and the average was tested by Duncan test (5% significance) and rates 
pregnancy and percentages tested by chi-square test. Animals, 76.56% (369/482) cows and 23.44% (113/482) 
heifers age of 6.80 + 2.93 and 2.10 + 0,30 years, respectively. The pregnancy rate first to third service, the final 
pregnancy rate (all services) and the service period varied with the age of cows (p <0.05). Heifers two years 
had fewer services per conception (2.72 + 1.38), compared with those three years (4.09 + 1.14) (p<0.05). The 
pregnancy rate the first to the third service, the final pregnancy rate (all services), the percentage of pregnant 
cows and the service period varied according to the number of deliveries of cows (p<0.05). The percentage of 
weaned calves, average daily weight gain of the calves, the weaning weight and age of the calf varied with the 
age of the cows (p<0.05). The percentage of weaned calves was similar in males and females (p>0.05). In this 
study, was concluded that: 1.the age of cows influence the pregnancy rate of the first to the third service, in the 
final pregnancy rate, the percentage of empty cows, the service period, the percentage of weaned calves, the 
average daily gain calf weight and weaning weight in heifers, 2. age heifers influenced the number of services 
per conception; 3. the number of cows calving influenced in the first pregnancy rate until the third service, 
in the final pregnancy rate, the percentage of empty cows, the percentage of weaned calves, the average 
daily weight gain of calves, weight and age weaning; 4.the year the last delivery of the cows influence the 
percentage of male births, female, abortion, the number of services / conception and pregnancy rate in the 
first, second and third services, 5. sex of calves influenced the average daily gain weight and weaning weight.
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Secoisolariciresinol diglucoside (SDG), flaxseed lignan, has pronounced antioxidant capacity. SDG is 
metabolized in the digestive tract of animals by the microbiome into enterodiol and enterolactone and the 
rumen has been identified as one of the environments where such conversions occur. However, microorganisms, 
genes and enzymes involved in this process are yet to be explored. Metagenomic fosmid libraries can be used 
to access plasmid DNA information from the rumen bacteria, including the uncultivated which are in greater 
diversity compared to the cultivated, and thus, prospect new enzymes. A fosmid library was prepared to evaluate 
the rumen bacteria for genes and enzymes linked to SDG breakdown. Briefly, rumen fluid from eight Holstein 
cows fitted with ruminal cannulas fed 10 or 15% flax meal (DM basis) was sampled, and bacterial DNA was 
extracted. DNA was size fractionated to 30 to 40kb and inserted into bacteriophages vectors. Phage-resistant 
Escherichia coli cells (EPI300TM, Epicentre, USA) were infected to provide chloramphenicol resistance and 
rumen bacteria plasmid insertion to the infected clones. Clones were spread on LB plates + 12.5μg ml-1 
chloramphenicol and incubated at 37ºC for 24 hours. Each colony forming unit was picked manually and 
added into a well of a 384-well plate. This process was repeated until 30 plates were filled (11,520 clones). 
The content from each plate was pooled and incubated with 0.25 mg of standard SDG (≥97%-HPLC) at 
37ºC for 24h to assess the SDG breakdown. Negative controls with bacteria but without SDG and positive 
controls with SDG without any bacteria were also analyzed. Subsequently, incubations were centrifuged (1 
min, 13,000 x g) and the supernatant was purified on C18 cartridges. Samples were concentrated at 50ºC 
and resuspended in 200 μl of methanol. The presence of SDG was detected by reverse-phase HPLC and the 
concentration was quantified using a pure standard curve. Four screening assays were carried out, and the 
plates were ranked from the best breakdown (54% SDG breakdown) to the worst (0% SDG breakdown). Two 
out of 30 plates were considered effective in SDG breakdown (<15% SDG breakdown in at least 3 out of 4 
incubations). These plates were divided in eight sessions (every two rows of the plate) and reassessed for SDG 
breakdown. Three out of 16 sessions analyzed were considered effective for SDG breakdown. In conclusion, 
clones with plasmid DNA that could metabolize SDG were positively identified. The plasmid DNA from 
these clones will be purified and sequenced to identify potential genes linked to SDG metabolism by means 
of bioinformatics tools.
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The guinea pig is a poorly studied Andean mammal in terms of preservation of genetic resources, which 
is closely linked to the decrease of its native genotype by the replacement of improved guinea pigs. The 
objective of this research was to evaluate the qualitative and quantitative characteristics of spermatozoa 
extracted from the caudal epididymis both native and improved guinea pigs in two reproductive ages. This 
was conducted at the farm Irquis in Cuenca University in 20 breeding male guinea pigs identified by their 
phenotypic characteristics and arranged in four groups: five young native (YN), five adult native (AN), five 
young improved (YI), and five adults improved (AI). The animals were hemi castrated and the epididymis were 
dissected in their on a petri dish. Sperm recovered by Swim Up was diluted in 1 ml medium (18% raffinose 
and 3% skim milk), processed by Triladyl® (Tris+Yolk) and cooled to 5°C during1 hour and equilibration time 
by 0, 2, 24, 48, 96, 192 and 360 hs for analysis of sperm viability. Only frozen sperm of 2 hs of equilibration 
time in liquid nitrogen vapors. A DCA (2x2) was used: phenotype and age, and ANOVA test were used to 
significance. Interaction (P<0.05) between factors was obtained with higher values in improved guinea pigs, 
at 0 hs in concentration (C) and Total abnormalities tail (AaT), at 24hs at motility progressive (IMP), and at 
48hs at vitality (V). In total abnormalities (AT) only found differences (P<0.05) at 0 hs (YI 26.3; YN 32.6; 
AI 36.2; AN 38.5%); and AaT differences (P<0.05) at 0 hs (YN 9.5; AN 11.5; YI 4.6; AI 16.4%) was found, 
and 48 hs (AN 5.7; YN 7.3; YI 16.0; AI 18.1%). In membrane integrity (HOS-Test) was obtained (P <0.05) 
differences at 2 hs (YI 20.0; AI 13.1; AN 10.7; YN 9.0%) and 96 hs (AN 25.4; YN 15.3; YI 9.7; AI 8.8%). In 
the analysis of freezability no sperm survival was obtained in any treatments. In conclusion, the quantity and 
quality of epididymal sperm of guinea pigs were identified according to their phenotype varied with age; but 
could not check their variation in freezability to be quite susceptible to cryopreservation.
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This research aimed to estimate variance components and genetic parameters for growth traits in Tabapuã 
cattle using random regression models. A total of 82,578 weight records from birth up to 660 days of age 
(P660) of 16,359 Tabapuã animals born between 1994 and 2014 were used. Fixed effects of sex, year, calving 
season, farm of birth, and age of cow at calving (as covariate) were used in the evaluation, considering 
linear and quadratic effects, which gave origin to contemporary groups (CG). Genetic additive effects 
(direct and maternal), permanent environmental effects (direct and maternal) were used as random effects. 
The (co) variance components were estimated using the restricted maximum likelihood (REML) method 
with the WOMBAT software. Different models were compared by the Akaike information criterion (AIC), 
and Bayesian information criterion (BIC). The model best fit of heterogeneous residual variance considered 
the effects: direct genetic, maternal genetic, direct permanent environmental, and maternal permanent 
environmental adjusted by sixth, third, third and third order polynomials, respectively (M6333), with 17 classes 
of heterogeneous residual variance and 56 parameters, according to BIC, which penalizes over-parameterized 
models and is more rigorous as a function of the number of estimated parameters. The model best fit for 
AIC considered the effects: direct genetic, maternal genetic, direct permanent environmental, and maternal 
permanent environmental adjusted by sixth, third, fourth and third order polynomials, respectively (M6343), 
composed of 17 classes of heterogeneous residual variance and 60 parameters. This model was sufficient 
to adjust (co)variances along the growth trajectory for this study. The estimates of direct additive genetic 
variance obtained by random regression analysis increased as a function of animal age, showing the same 
trend from birth to 660 days of age. This result suggests a positive response to selections during the period 
in study. Estimates of maternal additive genetic variance obtained by random regression analysis showed 
slight oscillations, with a small increase at the end of the curve from birth up to 660 days of age. Heritability 
estimates for direct genetic effect ranged from moderate to high magnitudes, suggesting the possibility of 
genetic gains by selection, considering weights up to adulthood as a selection criterion for maintaining the 
adult size of females. Heritability estimates for maternal effect had low reduction magnitudes during the 
interval, suggesting the selection for this component would imply in less response than selection for direct 
effect. Higher response to selection for growth based on any weight, such as at young ages (from weaning 
up to yearling), should be performed using weights after weaning. Selection for maternal ability would occur 
with higher magnitude when performed considering weights near to weaning.
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Bovine brucellosis is an infectious disease that affects animals and humans (zoonoses), causing a negative 
economic impact on the exploitation of cattle due to abortions, a decrease in milk and meat production and 
fertility problems. In humans, it causes an acute febrile illness, "undulant fever," which can become chronic 
and lead to serious complications affecting the skeletal muscle, cardiovascular system and central nervous 
system. Ingestion of contaminated dairy products is the greatest risk to the general population. In Argentina, 
bovine brucellosis is under the National Plan of Control and eradication. Traditional methods for the diagnosis 
of this disease such as direct culture (requires laboratories with high degree of biosafety) and indirect tests 
such as serology, can give false positive results (cross reaction) and negative (low antibody levels). For this 
reason, the implementation of more sensitive and specific detection methods is very important. Objectives: a) 
To optimize the detection of Brucella abortus (Ba) in milk by real-time TaqMan PCR assay (rt-PCR), using 
the Ba S19 vaccine strain (BaS19), b-To define the detection limit for Ba in milk (CFU/ml), c- To evaluate 
if an excess of Ca interferes in the detection of Ba by rt-PCR. Materials and Methods: Lyophilized live Ba-
S19 vaccine was used. Dilutions of the vaccine were made in commercial whole milk in orden to define the 
limit of detection of the technique. DNA from dilutions was purified by commercial kit and the rt-PCR was 
performed. Also, different concentrations of EDTA (chelating agent) were added in the milk, previous of the 
DNA purification. Results: The optimum reaction conditions for Ba specific detection by rt-PCR with TaqMan 
probe, were established. The limit of detection of Ba by rt-PCR in milk was: 1X102 CFU/ml. Calcium of milk 
did not affect the Taq polymerase activity. Conclusion: The rt-PCR was optimized using TaqMan probe for the 
diagnosis of Brucella abortus in milk. This study is important for surveillance program, because eradication 
program and vaccination strategies may have to be adapted accordingly.
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Pregnancy rates achieved by yearling bulls (15 months old of age) in natural breeding are similar to those 
obtained by adult breeding males. Reproductive use of yearling bulls involves: a) Lower cost of kilogram 
produced calf from the commercial herd standpoint because to its lower commercial value when compared 
to adult bull sale and longer useful lifetime. From seedstock herd view reduce time to sale by 12 months and 
thus lower cost too. b) Reduces generation interval gaining in genetic progress and selection pressure. c) In 
heifers, genetic correlations between traits decreases pubertal age. The aim of this work was assessment of 
scrotal circumference as predictor of pubertal phase start in Angus yearling bulls grown in grassland. Studies 
were performed in several properties, Buenos Aires province, Argentina, involving 286 yearling bulls that 
where born between July and September. All the bulls were raised in natural grazing conditions. Since they 
were weaned every 28 days live weight and scrotal circumference were measured. When bulls reached 26 
cm scrotal circumference, sperm was obtained by electric stimulation of ejaculation. Sperm motility and 
spermatic concentration were taken from this sample. Puberty was explained when ejaculate shows spermatic 
concentration of 50 x 106 sperm by milliliter and lineal motility was 10%. Scrotal circumference was evaluated 
as predictor of puberty by an analysis of the ROC curve using the statistical package STATA 11. Cut off 
value of scrotal circumference obtained as puberty predictor was 28 cm. Canadian studies conducted in grain 
feeding conditions stated a scrotal circumference cut off value of 30 cm. Sensitivity and specificity results for 
scrotal circumference regarding the arrival at puberty determined by seminal quality were 84.6% and 80.0% 
respectively. This means that 15.4% of yearling bulls considered pubertal were not reached this stage; and 
20% of individuals were misclassified as immature and they really were in their puberty. This results are in 
concordance with those published for Angus bulls. Obtained values are moderate to high and indicate that 
trough the scrotal circumference measurement there is a good probability of accurately classifying animals. 
We concluded that under Argentinian grassland conditions if we directed selection in favor of sexual precocity, 
and there were restrictions for conducting seminal quality assessments, the scrotal perimeter would be an 
option because of its practicality, repeatability and low cost. 
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Overfeeding may cause decrease in courtship display, mating, gametes production, spermatic production and 
sexual activity. The objective was to study the influence of ad libitum diet on Alpine breeding goats on the 
macro and microscopic seminal parameters. Ten clinically healthy goats, uniforms, initial body weight of + 
28 kg and initial age between five and six months, were used with five animals per treatment. The treatments 
were: 1) maintenance (comply with the nutritional requirements for each category, according AFRC (1998) 
(m); and 2) ad libitum (ad). The goats were kept in individual stalls, with free acess to mineral salt and 
water. The ejaculates were obtained by the use of artificial vagina, with a temperature of 39 ºC, fortnightly. 
After the collection, the falcon tubes with semen were taken to the lab for the analysis of the macroscopic 
parameters (volume (mL), appearance (watery – 1, milky – 2 and creamy – 3) and colour (yellowish – 1, 
yellow-whitish – 2 and White – 3) and microscopic parameters (mass wave motion (0-5), sperm motility (%), 
sperm vigor (0-5) and sperm concentration), according CBRA (2013). Sperm concentration (spermatozoa/
mL) was determined by the use of Neubauer chamber. Were analyzed fifty-four ejaculates of the m-treatment 
and fifty-two ejaculates of the ad-treatment. The averages were compared by the test t of Student, in a 5% level 
of significance. The volume (p-value = 0.014), colour (p-value = 0.0002) and appearance (p-value = 0.0004), 
were greater for the treatment 2 animals (p > 0.05), but did not differ for the microscopic parameters (p>0.05), 
which were all above the minimum values recommended by CBRA (2013). It is concluded that the ad libitum 
diet did not affect the seminal quality, despite the macroscopic diferences.
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This study aimed to identify single nucleotide polymorphisms (SNP) associated carcass traits in Santa Ines 
lambs. Hot and cold carcass weights and yields, weights of neck, leg, ribs, shoulder and loin, carcass external 
length, leg length, chest width, rump width, rump girth, carcass conformation and fat scores were evaluated 
in a total of 185 lambs. Blood samples were used to sequence fragments of the CAST and CAPN1 genes, 
being found, respectively, 47 and 37 SNP with adequate genotype frequency distribution for use in association 
study. Statistical model used in the analysis was Y𝑖𝑗𝑘lm = 𝑢 + F𝑖 + Yj + Mk + ∝𝑖𝑗𝑘lm 𝐵𝑊 + ∝𝑖𝑗𝑘lm Age + Al + 
Dm + 𝑒𝑖𝑗𝑘lm, where Y𝑖𝑗𝑘lm is the trait value, 𝑢 is the global mean for the trait, Fi, Yj and Mk are fixed effects of 
farm, year and month of birth, ∝𝑖𝑗𝑘 𝐵𝑊  is the body weight at slaughter covariate, Al and Dm are additive and 
dominance fixed effects, respectively, and 𝑒𝑖𝑗𝑘lm is the residual random effect. Significance level in the tests 
of hypotheses was 0.0089, obtained after multiple Bonferroni correction. Effects were found by leg length 
(g.42625797GGCCAG>GGCCAGCCAG, P=0.00169) and rib weight (g.42628421A>G, P=0.00603) in the 
CAPN1 gen. Additive and dominance values (Standard error) for g.42625797GGCCAG>GGCCAGCCAG 
were -3.1405(0.8753) and -3.8287(1.5908) respectively, while the g.42628421A>G had additive and 
dominance values of 0.2915(0.1086) and -0.5585(0.2169), respectively. The CAST gene had effect on chest 
width (g.93397718C>T, P=0.00863) and rump width (g.93397718C>T, P=0.00324). Additive values for 
g.93397718C>T was 2.9299(1.1052) for chest width and 1.5625(0.5245) for rump width. Dominance effect 
for g.93397718C>T was not significant. For the SNPs in the CAPN1 gene, the allele (GGCCAGCCAG) 
increase leg length, while the allele (A) increase rib weight. CAST and CAPN1 gene are more known by the 
effects on meat tenderness, but this study showed a new possible effect on carcass traits. That is the first study 
to identify polymorphism effect for morphometric carcass traits in sheep and the regions of leg and rib are 
important commercial cutting in sheep carcass.
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Forages of the genus Cynodon combine nutritional and productive characteristics that allow high yields 
per animal and per area, having great importance in animal feeding. They present advantages such as high 
productivity and quality of forage, ability to respond to fertilization, resistance to trampling, good adaptability 
to different types of soils and climate, good tolerance to moist soils, low temperatures and high tolerance 
to the high pressure of grazing. These factors distinguish the genus Cynodon from others that dominate 
in tropical conditions and justify its use as a promising alternative for producers who seek efficiency in 
milk production through sustained intensification of activity. The experiment consisted of a blank test with 
Cynodon nlemfuensis pasture, conducted at the Experimental Field of Santa Mônica farm, belonging to the 
Brazilian Agricultural Research Corporation (Embrapa Dairy Cattle), located in Valença, RJ. The experiment 
consisted of 400 basic units (BU) of 0.25 m², in which the green forage weight was obtained in two cuts, one 
in dry period (April, 4th, 2012) and the other in rainy season (October, 30th, 2012). For the determination of the 
optimal plot size, the methods of maximum modified curvature and maximum curvature of the coefficient of 
variation (CV) were used. For the determination of the convenient sizes, the method described by Hatheway 
was used. These estimates were obtained for the first and second cuts and also for the average of the cuts. The 
optimal size of experimental plots for Cynodon nlemfuensis considering the method of maximum curvature 
of the coefficient of variation and the modified maximum curvature is of six BU’s (1.5 m²). By the Hatheway 
method the convenient and practical size generating the highest experimental accuracy gain, optimal size is 
ten BU’s (2.5 m²) for the first cut with 15% Significant Minimum Difference (SMD), eight blocks and from 
five to ten treatments. For the second cut the convenient and practical size is 13 BU’s (3.25 m²) with 20% 
SMD, ten blocks and from five to nine treatments. For the medium of all cuts the convenient and practical size 
is nine BU’s (2.25 m²) with 20% SMD, eight blocks and from six to ten treatments.

Keywords: blank test, coefficient of variation, experimental precision

Size of the experimental plots for experiments with Cynodon nlemfuemsis

Eduardo Moreira Barradas de Souza1, Flávio Rodrigo Gandolfi Benites2, Fausto de Souza 
Sobrinho2, Maria Izabel Vieira de Almeida*1, Gisele Rodrigues Moreira1

1Centro de Ciências Agrárias e Engenharias/Universidade Federal do Espírito Santo,Alegre/
Espírito Santo, Brazil. 2Embrapa Dairy Cattle, Juiz de Fora/Minas Gerais, Brazil.

*Teacher - almeidamiv@hotmail.com

Theme 4  |  Genetics, genomics, animal breeding and reproduction



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 515

This study was carried out with 185 Santa Ines lambs of approximately 240 days of age, which were evaluated 
for hot and cold carcass weights and yields, neck, leg, ribs, shoulder and loin weights, carcass external length, 
leg length, chest width, rump width, carcass conformation and fat scores. A fragment of Leptin gene was 
sequenced between the exons two and three and 16 single nucleotide polymorphisms (SNP) were identified 
in this segment. Statistical model used in the analysis was Y𝑖𝑗𝑘lm=𝑢+F𝑖+Yj+Mk+∝𝑖𝑗𝑘lm𝐵𝑊 +∝𝑖𝑗𝑘lmAge+Al+ 
Dm+e𝑖𝑗𝑘lm, where: Y𝑖𝑗𝑘lm is the trait value; 𝑢 is the average of this trait; Fi, Yj and Mk are fixed effects of farm, 
year and month of birth, respectively; ∝𝑖𝑗𝑘𝐵𝑊 and ∝𝑖𝑗𝑘lmAge are the covariates body weight and slaughter age, 
respectively; Al and Dm are additive and dominance fixed effects, respectively; and e𝑖𝑗𝑘lm is the residual random 
term. Significance level in the hypothesis tests was 0.035, obtained after multiple Bonferroni correction. 
The c.00+43G>A marker, located at position 92501372, had additive effect for neck weight (P=0.00556), 
the value of the additive effect and the standard error were 0.0964 and 0.0344, respectively. The marker 
c.100+214A>G, located at position 92501543, had additive effect for external carcass length (P=0.0150), cold 
carcass yield (P=0.0279) and hot carcass yield (P=0.0244). The additive effect value and standard errors were 
0.9147 and 0.03731 for the external carcass length, 1.5374 and 0.7367 for cold carcass yield, and 1.6137 and 
0.7469 for hot carcass yield. The SNP (c.101-144G>A, P=0.0129), located at position 92503024, had effect 
for fat score, with additive value and standard error of 0.1380 and 0.0654, respectively. The dominance effects 
were not significant for any SNP. The mechanism by which these polymorphisms affect these traits is still 
unclear, since the mutation found here was localized in intron. However, genes such as Leptin has exon region 
highly conserved in several domestic species and polymorphisms in this gene are more abundant in noncoding 
DNA regions. Several studies have already demonstrated that the DNA sequences in intron regions may be an 
alternative pathway of variation in the amino acid sequences of proteins. Several previous studies also showed 
that polymorphism in leptin gene were associated with body fat deposition, feed intake and body composition 
and other economic important traits in livestock animals, and the present study showed that polymorphisms 
in this gene have effects on carcass sheep traits too.
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Genetic variants named Single Nucleotide Polymorphisms (SNPs) have been associated with differences in 
animal performance, partially explained by effects on  body metabolism but also animal behaviour. Research 
studies with beef cattle, the majority in feedlot, have shown that it is possible to discriminate animals with 
lower Residual Feed Intake (RFI), an index of better feed efficiency, by genotyping favorable alleles of certain 
SNPs. A recent study in Uruguay showed that SNPs of Leptin (AF120500-198, favorable allele C), IGF-1 
(AF017143-512, favorable allele C) and NPY (AY491054-666, favorable allele G) were strongly associated 
with lower RFI also under grazing. In the present report, alleles of these SNPs were genotyped in 18 dairy 
(Holando Argentino (HA), 175 ± 15 kg LW) and 12 beef (10 Aberdeen Angus and 2 Hereford (AA-H), 230 
± 20 kg LW) calves from herds of Tandil, Argentina (37° 19’ S, 59° 08’ W). Blood was obtained by jugular 
venipuncture in heparinized tubes and stored at - 20°C. Control DNA from cattle with known allelic variants 
were obtained  from Ana Trujillo (Facultad de Agronomía, Universidad de la República, Uruguay) for 
validation. Genotyping was performed by real time PCR using EvaGreen as intercalating fluorescent dye and 
High Resolution Melting analysis in a Rotor Gene Q thermocycler. The allelic frequency of favorable alleles 
for NPY, Leptin and IGF-1 were, respectively, 0.94, 0.60 and 0.60 in HA, and 0.42, 0.25 and 0.45 in AA-H. 
In this preliminary study, despite of the small sample, it was interesting however to note: firstly, the higher 
allelic frequency of favorable allele G for NPY in HA (0.94) in comparison with AA-H (0.42) and, conversely, 
the higher frequency of unfavorable allele T for Leptin (0.75) in AA-H in comparison with HA (0.40). The 
proportion of total sampled animals found favorable homozygous for one, two, and the three SNPs altogether 
was 0.17, 0.17 and 0.17 in HA and 0.27, 0.00 and 0.00 in AA-H. The possible presence of a high proportion of 
unfavorable alleles for these SNPs and its implications on RFI in beef cattle under different feeding systems 
in Argentina should be further investigated.
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The correlation between the additive genetic direct and maternal effect estimated on field data has positive 
and negative values, making it difficult to include them in breeding programs. Usually the value assigned to 
this correlation is zero, which can result in prediction errors and changes in the order of merit of the evaluated 
animals. The effects of an inclusion of this covariance on the prediction models of the genetic values of 
weaning weight (WW) of beef cattle using simulated data were evaluated on an order of the animals for their 
genetic value. A correlation value of 0.25 and three ratios variance additive genetic direct and maternal (1: 1, 
1: 2 and 2: 1), making a total of three scenarios. In each scenario, the genetic values were predictors including 
or not a covariance in the model. As a method to obtain the Maximum Restricted Likelihood (REML) method 
using the unicarater animal model, using the MTDFREML application, according to the model: Y= XB + Z1a + 
Z2m + Z3p + e; Y = observations vector (WW); X = incidence matrix of fixed effects; Β = vector of fixed effects; 
Z1 = incidence matrix of the direct additive genetic effect of each animal; a = vector of direct additive genetic 
random effects; Z2 = incidence matrix of the maternal additive genetic effect of each animal; m = vector 
of maternal additive genetic random effects; Z3 = incidence matrix of the effect of the permanent maternal 
environment; p = vector of random effects of maternal permanent environment; e = residual random effects 
vector. Spearman's correlation between the positions of the animals, considering the predicted genetic value 
in the 1: 1, 1: 2 and 2: 1 ratios were 0.92, 0.91 and 0.96, respectively. In all scenarios the correlation was high 
and significant suggesting close proximity between the rank of the individuals. Comparisons of the accuracy 
means, by the t Student test, were significant and the accuracy values were higher when the covariance was 
different of zero. By including the covariance in the prediction models there is a significant effect on the 
ranking of the animals.

Keywords: genetic evaluation; maternal effect; ranking

Study of a simulated scenario with a direct maternal genetic correlation 
equal to 0.25 on the genetic value of weaning weight

Bruno Frauzino Ribeiro Camilo*1, Breno de Faria e Vasconcellos2, Arcadio de Los Reyes 
Borjas3

1Depto de Zootecnia - Universidade Federal do Paraná, Curitiba/PR, 2Depto de Zootecnia – 
Pontificia Universidade Católica de Goiás, Goiânia/GO, 3Depto de Zootecnia – Universidade 

Federal de Goiás, Goiânia/GO
*Phd student PPG em Zootecnia UFPR – brunocamilo.ueg@gmail.com

Theme 4  |  Genetics, genomics, animal breeding and reproduction



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 518

Cottonseed oil is an alternative food and it is used as energy source in animal feed, however, use of oil is 
restricted by anti-nutritional substance that interferes with the use of mineral elements, gossypol; which can 
be prevented by the addition ferrous sulfate to the diet. The animal nutrition can impair the functions of the 
cell's antioxidant defense, leading to oxidative stress. Through nutrigenomics, it becomes possible to study the 
influence of diet on the structure and expression of genes, favoring health or disease conditions. Therefore, the 
aim of this study was to compare the Superoxide dismutase (SOD) gene expression in small gut of broilers, at 
21 days of age, fed with diets containing different levels of cottonseed oil with or without ferrous sulfate. The 
experiment was conducted in the Universidade Federal do Piauí / Bom Jesus-PI. Male broilers of the Ross 
line were distributed in a completely randomized design, in a 4x2 factorial scheme (0, 2, 4 and 6% inclusion 
of cottonseed oil, with or without ferrous sulfate) with six replicates of five birds. Small gut samples were 
collected from four animals from each treatment for total RNA extraction and cDNA synthesis. The relative 
expression of the SOD gene was made by RT-qPCR using the SYBR Green fluorescence system and the 
β-actin gene was used as an endogenous control. The analysis were performed by the proc MIXED of the 
SAS software and the means of the contrasts were compared by Student's t-test and the relative expression 
was presented in 2-ΔCt. There was no significant difference in SOD gene expression in small gut of broilers 
supplemented with cottonseed oil with or without ferrous sulfate. Therefore, it is possible to include up to 6% 
of crude cottonseed oil in the broiler diet as it does not cause significant changes in SOD gene expression. 
However, further studies on inclusion of cottonseed oil in the antioxidant genes expression are indispensable 
for a better understanding of molecular mechanisms as a function of animal diet.
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Global warming has a high impact on productivity of dairy systems due to reduced feed supply, heat-stress, 
metabolic alteration and consequently low performance and alteration in milk composition. The vulnerability 
of dairy cattle to climatic conditions, like excessive temperature and humidity, affect the profitability 
of farmers. The aim of this study was to determine the effect of Temperature-Humidity Index (THI) and 
Maximum Temperature (Tmax) on milk production of Ayrshire cattle at the tropic region. Records of milk 
production (n=1,228) were collected by The National Animal Breeding Program (PNMGB)+ during 2014 and 
2015 in nine herds in Boyacá - Colombia. The temperature and relative humidity records were obtained from 
meteorological stations from the Institute of Hydrology, Meteorology and Environmental Studies of Colombia 
(IDEAM). The THI was calculated as THI = (0.8 x Tmax) + (% relative humidity /100 * (mean temperature 
- 14.4)) + 46.4 and classified as: “Thermoneutral Zone (THI 1)” if THI ≤ 72 and “Heat-Stress (THI 2)” if 
THI >72. Additionally, Tmax was classified in Tmax1 if Tmax ≤ 23°C and Tmax2 if Tmax > 23°C. The 
analysis were performed using a general linear model and included the effects of a linear regression of age, 
days in milk (linear and quadratic regression), herd, year of control, THI and Tmax. The results demonstrated 
a negative effect of THI and Tmax on the milk production of Ayrshire cattle. Animals with THI1 presented 
an average of 16.35 kg and cows with THI2 an average of 13.91 kg. Furthermore, the average production of 
cows with Tmax1 and Tmax2 were 15.75 kg and 14.53 kg, respectively. In conclusion, heat stressed cows 
decreased daily production around 2.44 kg and when TMax was higher than 23ºC reduced milk production in 
1.21 kg/day. 
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The efficiency of beef cattle husbandry is limited mainly by reproduction issues, where infertile males lead 
to economic losses. The scrotal perimeter (SP) is one of the most important criteria for selection of breeders, 
since the testicles should grow according to the physical development of the animal. The present study seeks 
to evaluate how different dietary supplementation strategies affect the testicular development of pasture-fed 
Nelore bulls. The experiment was at the Federal University of Rual da Amazônia – Campus Parauapebas, 
Brazil, in a grassland area comprising nine one-hectare paddocks formed by Brachiaria brizantha cv. Marand. 
We used 28 pasture-fed bulls of the Nelore breed, with approximate ages of 16 months and average initial 
weight of 327 kg. The experiment was conducted along 248 days, which were divided into dry and rainy 
period. During the dry season, two treatments were randomly applied between the animals : (I) mineral salt, 
(II) concentrated supplement at 0.8% of live weight (LW), with 14 repetitions per treatment. During the rainy 
season, four treatments were applied to the same animals, namely: (I) mineral salt (dry season) + mineral 
salt (rainy season); (II) mineral salt (dry season) + concentrated supplement at 0.8% LW (rainy season); (III) 
concentrated supplement at 0.8% LW (dry season) + mineral salt (rainy season); (IV) concentrated supplement 
at 0.8% LW (dry and rainy seasons). We collected three semen data: at the beginning of the experiment, at 
the end of the dry period and at the end of the rainy season. The experimental design was the completely 
randomized, considering as co-varialvel the measures collected at the beginning of the experiment by F test 
was performed for the dry period, and Tukey for the rainy season, both 0.05 of significance. The scrotal 
perimeter (SP) was measured with help of a metric tape. The width and length measurements of the testicles 
were performed by means of pachymeters examination. All the measurements obtained in the first 100 days 
of experiment did not differ between treatments (P>0.05), proving that the supplementation did not affect 
the development of the testicles. The scrotal perimeter measured during the rainy season (150 final days 
of experiment) did not differ between the animals (P>0.05). The animals fed concentrate during the whole 
experimental period (dry + rainy) had longer testicles (135,4 cm). However, there was no difference in width. 
The supplementation with concentrate at 0.8% of live weight, during both dry and rainy seasons, does not 
affect the development of testicles of pasture-fed Nelore bulls.
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The production of bovine of quality and low cost make the ideal productive for bovine farmers. Market 
conditions hinder sustainability of cattle ranchers, requiring efficient management of cattle breeding. The 
objective was to analyze the Fixed-Time Artificial Insemination (FTAI) and In Vitro Production of Embryos 
(IVP) in Nelore cows. The study was carried out in three farms: Farm 1 - FTAI was performed in 126 cows, 
submitted to the protocol - Day 0, insertion of intravaginal progesterone device (CIDR®) and application of 
2 mg of estradiol benzoate (IM, Gonadiol®); Day 7, application of 0.15 mg of PGF2α (IM, Lutalyse®); Day 
9, withdrawal of CIDR, application of 300 IU of eCG (IM, Novormon®), and 0.6 mg of estradiol cypionate 
(IM, ECP®); Day 11, IATF was performed 48 to 52 h after CIDR withdrawa; Farm 2 - IVP was performed 
using 13 oocyte donor matrices and 55 cows embryo receivers; Farm 3 - IVP was performed using 34 cows 
embryo receivers. IVP was executed in conjunction with MT Embryos® (MT), located 500 km from farm 
2, where the oocytes were aspirated and embryos innovated, and 370 km from farm 3, where there was 
embryo innovation. The diagnosis of pregnancy was at 30 days post- FTAI and post-innovationof embryos 
with ultrasound. The recipients were submitted to the same ovulation synchronization protocol in the FTAI 
of farm 1.The evaluation of the costs for the FTAI (values of the hormones, technical service, semen, work 
equipment and displacement of the technical team) and for the IVP (values of the hormones, technical service, 
work equipment in the synchronization of ovulation of the receivers, and aspiration values Oocytes, in vitro 
fertilization of oocytes, displacement of the technical team and embryo innovation). The data were analyzed 
in an individual descriptive way. At farm 1, the pregnancy rate was 46.83% (59/126).At farm 2, of the 55 
recipients, there was embryo innovation in 50 females, resulting in the pregnancy rate of 60.00% (30/50).On 
farm 3, of the 34 recipients, there was embryo embryo in 27 females and pregnancy rate was 33.00% (9/27).
The average pregnancy rate on both farms was 50.65%.The nutritional status of females has the greatest 
influence on reproductive efficiency, since it indicates energy storage and normal cyclic ovarian activity.In the 
analysis of costs, the cost per pregnancy in the FTAI, R$ 127.37 or 35.39US$, was lower than the cost of IVP, 
R$ 450.60 or 125.20US$.Thus, FTAI and IVP can be executed in the field, but the objectives of the breeders 
will be decisive for guiding the decisions in the rural enterprise, and the planning is well established.
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The objective of this research is to evaluate the integrity of the plasma membrane of spermatozoids from 
cryopreserved bovine with the extract of the brazil nut (Bertholletia excelsa) as a substitute for the egg yolk. 
Five Nellore bulls aged 24 to 36 months old were used. The procedure consisted of 0, 25, 50, 75 and 100% 
of the use of the Brazil nut extract in place of the egg yolk cryoprotectants. The delimitation was designed 
in randomized blocks, considering a block each animal, therefore defined by five blocks, five treatments and 
five replications. After the defrost, the samples were analyzed to evaluated the plasma membrane integrity, 
using the hypoosmotic test (HOST) and epifluorescence microscopy. The stock solution of fructose used in 
the HOST test was prepared to contain 100 mOsm-Kg (9 g of fructose, 49 g of trisodium citrate and distilled 
water enough to complete one L). For the working solution, one ml of that solution was added to 20 μ L of 
semen, incubated for 60 minutes, and then 500 μ L of formaldehyde was added. An alíquota was taken and 
100 cells were counted, the spermatozoids that were reactive to the test curving or curling theirs tails were 
considered normal. In the epifluorescence analysis, the 6-carboxyfluorescein diacetate probes (C - FDA) were 
used associated with propidium iodide (PI). 10 μ L of semen was added to 40 μ L of the working solution (IP + 
C - FDA) and incubated for 10 minutes protected from light. An aliquot of 10 μ L was evaluated between two 
diferente stage clips in an epifluorescence microscope. The total of 200 cells were classified according to the 
intact plasma membrane, semi-damaged and injured ones. The decreasing linear effect (P<0.05) observed in the 
HOST test, demonstrated a higher occurrence of cells with injuried membranes when the level of substitution 
of the yolk for the Brazil nut extract was increased, indicating that the hypothetical cryoprotectant action of the 
Brazil nut extract was not efficient in protecting the sperm cells during the cryopreservation process. A similar 
behavior was observed in the analysis of the plasma membrane integrity by the epifluorescence microscopy, 
showing a larger number of injuried cells which confirmes that the total substitution affects not only the 
protection of the plasma membrane, but also disfavored the cellular mitochondrial potential and reducing 
the energy production. A quadratic effect (P<0.05) was observed in the intact cells which demonstrates a 
maximum point level of 75% in the replacement of the egg yolk. The substitution of the egg yolk for Brazil 
nut extract in the cryoprotective environment was not efficient to minimize the damage caused to the plasma 
membrane of the sperm cells during the cryopreservation process.
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Conjugated linoleic acid (CLA) isomers are bioactive fatty acids naturally produced by ruminal bacteria 
during the biohydrogenation of dietary polyunsaturated fatty acids. The most studied CLA isomers are cis-9, 
trans-11 and trans-10, cis-12 and there are many in vivo and in vitro studies showing the effects of CLA as a 
potent anti-proliferative and apoptotic agent in tumor cell lines. The objective of this study was to evaluate 
the gene expression of the tumor suppressor 53 (P53), involved in the regulation of the cell cycle and evaluate 
the ratio of the gene expression (BCL-2/BAX) between antagonist (B-cell lymphoma Protein 2 - BCL-2) 
and agonist (BCL-2 associated protein X - BAX) of cellular death. Mammary explants were obtained from 
mastectomy of two adult canine female and cultured in sextuplicate for 24h using the following treatments: a) 
Control: culture medium; b) CLA cis-9, trans-11 (315 μM) and c) CLA trans-10, cis-12 (315 μM). The total 
RNA was extracted followed by complementary DNA (cDNA) synthesis and RTqPCR analysis. Data were 
analyzed using the treatment and sample as fixed effects with the MIXED procedure of SAS with the geometric 
mean of ribosomal subunit 18S and ribosomal protein S19 (RSP19) housekeeping genes as covariate. The 
CLA trans-10, cis-12 treatment, respectively, increased (P<0.05) 2.5 and 65 times the P53 and BCL2/BAX 
ratio gene expression when compared to Control. Both BCL2 and BAX are transcriptional targets for tumor 
suppressor protein (P53) in which induces cell cycle arrest or apoptosis in response to DNA damage. The CLA 
cis-9, trans-11 isomer has showed anti-carcinogenic effect in rat and mouse malignant mammary tissue but 
it did not show any effect on canine mammary samples. Overall, our results suggest that the CLA trans-10, 
cis-12 isomer has a positive effect against tumorigenesis by regulating the biochemical pathways controlling 
apoptosis and cell proliferation through the gene expression of the P53 and BCL2/BAX genes. 
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Seasonality affects the management and profitability of sheep farms. Reproduction control allows adjusting 
the production cycles to market demands and labor availability. Knowing the physiology of reproduction 
is vital to establish the best reproductive and productive strategies. The main objective of this work was to 
evaluate the effects of previous treatment with exogenous melatonin and the efficacy of a hormonal protocol 
(PGF2α + Progestagens + eCG) on the control of reproductive activity. At the same time, was evaluated the 
efficacy of two progestogens treatments (FGA and MAP). In this study were used 57 sheeps Awassi x Sarda. 
These animals result from the crossing of two exotic breeds Awassi and Sarda. At the beginning of the study 
the initial cyclicity of the ewes was evaluated by determining progesterone plasma levels. Plasma P4 levels 
above 0.5 ng/ml were considered to mean the existence of a corpus luteum (CL). On March 30, 2014 the 
sheep were divided into two groups, one control group and the other received a subcutaneous melatonin 
implant. Fifty days later 31 sheep were treated with vaginal sponges impregnated with FGA and 26 sheep with 
vaginal sponges of MAP. At that time, all sheep received intramuscularly 100 μg of PGF2α. The progestogen 
treatment lasted 6 days. Upon removal of the vaginal sponges, all sheep received an intramuscular injection of 
500 IU of eCG. Before placement of the subcutaneous melatonin implants the ewes were in seasonal anestrus. 
Before placement of vaginal sponges, 70,2% (n=40) of the ewes presented plasma levels of P4 higher than 
0,5 ng/ml. Of these, 37,5% (n=15) belonged to the Control group and 62,5% (n=25) to the Melatonin group. 
Exogenous melatonin it was efficient in seasonal anestrus interruption, but did not improved the reproductive 
response in this study. The administration of exogenous melatonin did not significantly affect the duration of 
the end interval of treatments and the formation of the first CL. However, this interval was shorter between 
MAP-treated sheep than between sheep treated with FGA. There were no significant differences in fertility 
rates between treatments.
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The sexual precocity of beef heifers has repercussions on economic aspects since it provides faster return 
on investment. The objective of this study was to evaluate the weight and reproductive performance of beef 
heifers of different genetic groups during the breeding season (August to November 2015). The experiment 
was carried out at the Estação Experimental Fazenda Modelo, Agronomic Institute of Paraná, Ponta Grossa/
PR. The heifers were divided into five groups: Purunã (n = 82) and the four genetic groups involved in its 
formation - Small Purebreds (n = 12) including Angus (AN) and Canchim (CN); Large Purebreds (n= 21) 
including Charolais (CH) and Caracu (CA); and two Crossbreds consisting of both Small (AN*CN; n = 14) and 
Large (CH*CA; n = 21) Purebreds. In total, 150 heifers ranging from 22 to 25 months of age and with mean 
initial weight of 397.80 kg were studied. During the experimental period, the animals remained on pastures 
of Hermathria altissima, Avena sativa and Lolium multiflorium, with access to mineral supplementation. The 
heifers were artificially inseminated between August 15 and November 31, and the pregnancy diagnosis was 
performed sixty days after the end of the breeding season using ultrasound. The animals were weighed at the 
beginning of the experiment and continued to be weighed every 28 days. After 18 hours of fasting (solids and 
liquids), all animal’s weights were acquired using an electronic scale. The average weight gain (AWG) of the 
animals was obtained daily by calculating the difference between the final and initial weight of the animals, 
divided by the number of days between collecting their weights. The data was analyzed using the statistical 
package SAS/STAT by SAS Institute, Inc. The means were evaluated by Least Squares methodology using 
GLM procedure. The effects were declared significant when P<0.05. The average initial and final weights 
of Large and Small Purebreds and Crossbreds of Small Purebreds were greater (P<0.05) than Crossbreds of 
Large Purebreds and Purunã. Purunã heifers exhibited the highest AWG during the breeding season (240 g 
animal-1 day-1), followed by Large Purebreds (194 g animal-1 day-1); Crossbreds of Large Purebreds (142 g 
animal-1 day-1); Small Purebreds (122 g animal-1 day-1); and Crossbreds of Small Purebreds (118 g animal-1 
day-1). There was no difference between pregnancy rates: Small Purebreds (92%); Purunã (87%); Crossbreds 
of Large Purebreds (85%); Large Purebreds (79%); and Small Purebreds (75%). However, the genetic groups 
affected the timing of both the first insemination and the age at conception. Purunã and Crossbreds of Large 
Purebreds heifers were able to be artificially inseminated at an earlier age, and Crossbreds of Small Purebreds 
group were older at conception (P<0.05). Body weights in the beginning and at the end of the breeding season 
did not influence the pregnancy rates of beef heifers. In addition, AWG can influence sexual precocity, and can 
be considered a good parameter to be studied.
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The fodder in livestock has a large participation in the cost of production, so the use of alternative foods is 
an important tool to reduce costs. Thus, sugar cane has been disseminated in several properties due to the 
advantages in Its use as, for example, the low cost of dry matter production, the great availability of forage 
in the period of drought and the apex of its nutritive value that occurs in the period of shortage. This work 
aimed to evaluate the chemical composition of sugarcane silages additive with calcium oxide in different 
proportions. The plots consisted of control treatment (silage without additive), silage with 1%, 2% or 3% of 
CaO, and fresh sugar cane. The forage wa ensiled for 33 days to CP, DM, pH, MM analyzes. There was a 
quadratic effect on CP values (P <0.05) in relation to the doses of calcium oxide with a maximum content of 
5.38% CP which occurred in the dose of 0.68% CaO. The treatments control, with 1% and 2% of CaO resulted 
in the highest values of CP when compared to fresh sugar cane, however, this increase does not represent gains 
in the quality of the same, e.g., there is no crude protein synthesis. Despite the increase in CP, the results did 
not reach the minimum values (28% to 40% DM) for obtaining good quality silage. The treatment with 3% 
CaO was outstanding in relation to the others with 25.08% of DM being also higher than the fresh sugarcane 
(24.08%). For pH values was adjusted a linear increasing equation (P <0.05) resulting from the effects of the 
additive, reaching the maximum value of 7.89 of pH in the proportion of 3% CaO. Fresh sugar cane resulted 
in pH equivalent to 5.94, being smaller only in relation to the highest dose of the additive. The MM presented 
a linear increasing effect (P <0.05), reaching the maximum value of 13.54% of mineral matter at the dose 
equivalent to 3% of CaO, which was to be expected since the proportion of Ca in the additive is greater than 
70%. The sugarcane silage without CaO addition was inefficient for the evaluated attributes. The proportion 
of 3% CaO, based on natural matter (fresh sugar cane), was highlighted in most of the evaluated fractions.

Keywords: Silage, Fermentation, roughage, Nutritional val
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In Southern Brazil, to supply the demand for forage in the winter, either in integrated crop-livestock system 
as animals raised in native field, there are options of winter grasses, as black and white oat, ryegrass and 
forage triticale. This work aimed to evaluate the forage accumulation and the total production of pastures 
in consortium of white oat (cv. IPR Esmeralda) and forage triticale (TPolo 981) submitted to heights of 
pre-grazing, associated to nitrogen fertilization. It was conducted in Haplic Cambisol of clay texture, in the 
Experimental Field Campo da Roça, of the Federal University of Santa Catarina, campus Curitibanos. The 
experimental delineation was through randomized blocks, with four repetitions under a factorial scheme 
(3x3), being three intensities of grazing (25, 30 and 35 cm) with the same intensity of defoliation and three 
doses of nitrogen (0 kg, 60 kg and 120 kg). The fertilization was divided into three applications, the first one 
thirty days after the seeding and the other ones after the cattle left the picket. The variables analyzed were 
the total forage accumulation (AcT), total leaves accumulation (AcFT) and culm (AcCT) of the consortium, 
total production (PRDT) and the break period (PD). The total accumulation (AcT) determined by the sum 
total of the accumulations, being the MS of the pre-grazing in question subtracted by the MS of the post-
grazing predecessor was greater in the pastures of 35 cm and residues of 17.5 cm with 1433.87 kg of MS. 
ha-1 in the cycles’ average. The AcFT was greater in the fertilized pastures with 120 kg. ha-1 of N., becoming 
41% superior in relation to the smaller dose of N (60 kg. ha-1). The AcCT differed significantly between the 
heights of pre-grazing, being the lower values observed in pastures of 25 cm. The break period was greater 
for the heights of pre-grazing of 30 and 35 cm, in this aspect, as it increases the rest period, the production 
increases, but the quality of the forage may be compromissed. The total forage production didn’t differ from 
the doses of N applied, only to the heights of pre-grazing, where the greater productivity was in the height 
of 35 cm (3883.75 kg of MS. ha-1), differing significantly from the height of 25 cm (2476.25 kg of MS ha-1). 
The forage triticale cv. T Polo 981 in consortium with white oat cv. IPR Esmeralda are good options of winter 
forages, showing higt productivities when well handled. The better results were obtained in the heights of 30 
and 35 cm, providing greater forage accumulation, being the dose of 120 kg. ha-1 of N determinant in the total 
production of leaves, especially triticale.

Keyword: nitrogen, height management, grazing
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Grazing management affects sward structure, botanical composition, rates of herbage accumulation and animal 
performance under grazing. The objective of this experiment was to evaluate the effects of two strategies 
of rotational grazing on plant growth and productivity of dairy systems on an elephant grass (Pennisetum 
purpureum Schum. cv Cameroon) pasture from December 2015 to April 2016. Treatments corresponded to 
grazing strategies characterized by the pre-grazing targets of 95% and maximum canopy light interception 
during regrowth (equivalent to 100 and 135 cm; LI95% and LIMax, respectively). Post-grazing target corresponded 
to 50% of the pre-grazing height (50 and 67.5 cm; LI95% and LIMax, respectively). The 2.5 ha experimental 
area was divided into two sets of 18 paddocks (700 m2). Before collection period, pastures were adapted to 
each management from January to November, 2015. Twenty-two midlactation Holstein × Jersey cows were 
stratified by body weight (488 ± 60 kg), days in milk (126 ± 90 days), lactation number (2.3 ± 1.2) and daily 
milk yield (20.3 ± 2.6 kg d-1) in a completely randomized design (n = 11). A variable number of cows was used 
to adjust stocking rate. Concentrate was fed individually twice daily at 04:00 h and 15:00 h, before milking, at 
a rate of 1 kg of concentrate to 3 kg of milk. Analysis of variance was performed using the Mixed Procedure 
of SAS (α = 0.05). The effective values of pre and post-grazing heights were 100.1 / 50.1 and 135.1 / 68.9 cm 
for LI95% and LIMax, respectively. Management using the LI95% target provided an increase in the number of 
grazing cycles (5.6 vs. 3.5, P<0.001) and decrease in the rest period (21.1 vs. 31.7 days, P<0.001). Milk yield 
was greater for LI95% target (17.9 vs. 15.1 kg of 3.5% fat corrected milk cow-1 day-1, P = 0.029) relative to the 
LIMax target. No differences were observed on milk lactose, protein, fat and milk solids content. Grazing losses 
were lower for LI95% target (310 vs. 1200 kg of DM ha-1, P<0.001), and was associated with higher stocking 
rate (9.3 vs. 7.0 cows ha-1, P = 0.005). The combination between higher stocking rate and daily milk yield for 
LI95% target resulted in a 56.2% increase in milk productivity (160.4 vs. 102.9 kg of milk ha-1 day-1, P = 0.002), 
41.2% in fat productivity (11.2 vs. 7.9 kg of fat ha-1 day-1, P<0.001), 33.3% in protein productivity (9.2 vs. 
6.9 kg of protein ha-1 day-1, P<0.001) and 55.9% in milk solids productivity (19.8 vs. 12.7 kg of solids ha-1 
day-1, P = 0.001) relative to the LIMax target. Grazing management based on LI95% target improves productivity 
parameters in dairy systems based on elephant grass.

Keywords: light interception, milk yield, grazing management 
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Oxygen gas is the main cause for decreasing quality of silage during feedout. It stimulates the activity of 
aerobic microorganisms which deteriorate the silage. Microbial additives have been used to improve the 
recovery of dry matter (DM) and to avoid microbial spoilage after opening the silo. This study aimed to 
evaluate different bacterial additives on the aerobic stability of corn silages. The trial was performed by the 
Centro de Pesquisa em Forragicultura (CPFOR) in Pinhais, located in the state of Paraná. Corn plants were 
harvested at 266 g kg-1 of DM and chopped into a theoretical particle mean size of 10 mm. The forage was 
ensiled into a 8-L PVC silo. The treatment were: CONTROL – no additives; A – (Lactobacillus plantarum, 
L. salivarius, Pediococcus acidilactici, Enterococcus faecium (2x105 CFU g-1) + enzymes); B – (L. plantarum, 
L. salivarius, P. acidilactici, E. faecium (1x106 CFU g-1)); C – (L. plantarum, L. salivarius, P. acidilactici, E. 
faecium (2.5x105 CFU g-1)); and D – (L. plantarum, P. acidilactici, P. pentosaceus (1x105 CFU g-1) + sodium 
benzoate) with four replicate each treatment, in a completely randomized scenario. The silos were stored 
for 93 days. After the opening, the silage was removed, homogenized and a sample of (4 kg) was placed in 
an opened plastic bucket. Silages were kept in a controlled-temperature room (23°C ± 1) for 10 days. The 
temperature of the forage was recovered every 30 minutes using data loggers inserted into the silage. Data 
were analyzed (PROC ANOVA) and means of treatments were compared by Tukey Test. No treatment effect 
was detected for temperature accumulation. The maximum temperature reached by the silage was lower for 
B additive (35.6°C) when compared to the CONTROL (39.2°C) (P<0.03). The DM losses were lower for D 
(15.4 g kg-1) compared to the untreated silage (20.3 g kg-1) (P<0.05). The silages inoculated with A presented 
the shortest aerobic stability (46 hours). On the other hand, B and D silages took more time to heat up (62 
and 64 hours, respectively). This effect was probably related to the greatest number of bacteria in the B 
additive, and the sodium benzoate in D. The A-treated silages reached the maximum temperature in 59 hours, 
while CONTROL spent 176 hours, resulting in higher DM losses. In conclusion, it was found a benefit for 
silages treated with D over DM losses during aerobic exposure but not over aerobic stability, showing that 
temperature might not be the only indicative of spoilage. The CFU number and the composition of additives 
influence the aerobic stability of corn silage.
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Corn has a good standard of fermentation when ensiled, however this silage is more prone to aerobic 
deterioration after silo opening. The aim was evaluated the effect of a Lactobacillus hilgardii (CCMA 0170) 
wild strain on the temperature and microorganisms population during the aerobic stability evaluation of corn 
silage. Corn plants, aged approximately 110 days, were harvested from ½ milk line [302.0 g kg-1 of dry matter 
(DM)], using a forage harvester (Model C120 JF, JF machines, São Paulo, Brazil). The forage was ensiled in 
experimental silos (PVC tubes, 10 cm wide and 60 cm high), fitted with Bunsen-type valves. Silage density 
was approximately 628 kg m-3 of fresh matter. Three replicates were carried out for each silage (with and 
without inoculant). After 103 days of ensiling, the silos were opened and samples of approximately 2 kg were 
removed from each mini-silo and placed in plastic buckets to assess the aerobic stability during six days. 
Temperatures were measured every 30 min using Data Loggers (Impac, model MI-IN-D-2-L; São Paulo, 
Brazil) inserted into the silage mass at a depth of 10 cm. The aerobic stability was defined as the number of 
hours the silage remained stable before rising more than 2°C above the ambient temperature (25.6°C). At the 
end of the air exposure period (six days), yeasts and filamentous fungi were enumerated by Dichloran Rose 
Bengal Chloramphenicol Medium (DRBC, Difco; Becton Dickinson, Sparks, MD, USA). The plates were 
incubated at 28°C for 72 h. The yeasts were distinguished from the filamentous fungi by colony appearance 
and cell morphology. For LAB enumeration, pour plating onto De Man-Rogosa-Sharpe agar (M641I, HiMedia; 
Mumbai, India) plus nystatin (4 mL/L) was used. The plates were incubated at 35°C for 48 h. The temperatures 
of the silage inoculated with L. hilgardii CCMA 0170 remained stable throughout the time exposed to air. The 
control silage remained stable for 72 hours. The control silage reached a maximum temperature of 27°C after 
144 hours. The growth of spoilage microorganisms in silages increases the temperature of the mass thus the 
silage temperature is an indirect measure of evaluating the deterioration. The reason for the inoculated silage 
maintaining stability during the 7 day trial can be explained by standard fermentation of the inoculated silage. 
The inoculated silages showed a smaller number (P<0.05) of yeasts and filamentous fungi that are the main 
microorganism responsible for aerobic deterioration of silage. Both silages showed a similar LAB population. 
These results indicate that the inoculated strain, was capable of producing inhibitory metabolites of yeast and 
filamentous fungi, providing greater aerobic stability of corn silage.
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Acknowledgments: FAPEMIG (Fundação de Amparo à Pesquisa de Minas Gerais).

Aerobic stability of maize silages treated with wild Lactobacillus hilgardii 
(CCMA 0170)

Camila G. C. R. Lucas*, Camila B. Reis, Beatriz F. Carvalho, Eloy J. Rezende, Carla L. S. 
Ávila

Universidade Federal de Lavras, Lavras/MG
*Graduanda em Zootecnia - camilagcrlucas@hotmail.com

Theme 5  |  Grasslands and forages



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 531

In silages, the type of substrate affects the development of microorganisms and ultimately the conservation 
efficiency. However, the aerobic deterioration is an inevitable process when silage is exposed to air, resulting 
in losses of dry matter and diminished nutritive value. The use of legumes and grasses intercropping is an 
alternative to increase the nutritional value of the ensiled mass and a possibility to improve silage aerobic 
stability. Our objective was to determine the aerobic stability of maize, soybean or maize-soybean intercropping 
silages. The experiment was conducted at the Experimental Farm of the State University of Maringá. Maize 
and soybean were cultivated in the same area as mono- or intercropped cultures resulting in three different 
silages: MS – maize silage produced in monoculture, SS – soybean silage produced in monoculture, and MSS 
– maize and soybean silage produced in intercropping. After 90 d of stored in 200-L drums, the silos were 
opened and silage samples were placed in plastic buckets and exposed to air under controlled temperature 
(23°C) during 240 h. Silage temperature was measured twice per day (9 h a.m. and 5 h p.m.) and samples 
were collected to determinate the pH daily. Aerobic stability was defined as the time elapsed before silage and 
ambient temperatures differed by more than 2°C. Data were analyzed using the PROC MIXED of SAS and 
means compared with Tukey’s test (α = 0.05). The aerobic stability of SS (199 h) was higher (P < 0.05) than 
that of MSS (78 h) and MS (49 h). In this way, the sum of temperature which shows the intensity of aerobic 
deterioration, was only 0.5 and 8°C for SS, whereas MS and MSS had similar sum of temperatures during 5 
and 10 days of aerobic exposure (30 and 78°C and 36 and 59°C, respectively). The increase in silage pH also 
indicates the growth of spoiling microorganisms. The MS and MSS showed a pH increase at 96 h of aerobic 
exposure, from 3.5 to 6.1 and 7.2, respectively. The pH for SS increased only at 240 h of air exposure, from 
5.7 to 7.5. The low proportion of soybean in the intercrop (13.8% of DM) may have been not sufficient to 
increase the stability of the mass. The numerical improvement in aerobic stability of MSS compared with MS 
silage suggests that mixing legumes to grass before ensiling has a potential to prevent aerobic deterioration. 
However, because high moisture legumes are difficult to ensile as a sole substrate and typically result in 
undesirable fermentations (data not shown), the proportion of soybean in maize intercrop silage might be 
determined in future studies. 
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This work aimed to evaluate the effects of exogenous fibrolytic enzymes on aerobic stability of mature 
elephant grass silage. The grass was cut with 75 days of regrowth and 32% of DM, being chopped into 3.0 cm 
pieces. There were used 20 plastic buckets with 20L capacity as experimental silos, following a completely 
randomized design with four replications. There were tested 0,0; 1.5; 3.0; 4.5 and 6.0% of EFE (75% celullase 
and 25% hemicellulase, in dry matter basis). After 70 days, silos were opened and, after mixing, it was taken 
500 grams of silage, transferred to isothermal boxes (5 L) to be evaluated aerobic stability through temperature 
changes. Temperature was taken after 1, 3, 6, 9, 12, 24, 36, 48, 72, 96, 120 hours post-opening, comparing 
with environmental temperature in each moment. As time passed there were no alteration of silage temperature 
above 2ºC compared to environmental temperature in all treatments. Probably, the high dry matter content 
and low quality of the original material contributed to low amount of remaining soluble carbohydrates, that 
is good for aerobic stability. The application of exogenous fibrolytic enzymes do not alter aerobic stability of 
mature elephant grass silage.
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This research evaluated the aerobic stability of total mixed ration (TMR) silage containing cactus pear and 
different proportions of Aruana grass (AG): 30% of AG; 25% of AG; 20% of AG; 10% of AG and without 
AG. Aerobic stability of the silages (expressed in hours) was evaluated by monitoring the surface and internal 
temperatures of the silages exposed to air, as well as by microbial populations of lactic acid bacteria (LAB), 
molds and yeasts, and enterobacteria. Silage samples were put into PVC pipes without compaction and kept 
uncovered and exposed to air for 3 d in a room temperature at 25 ± 1°C. There was not change of surface 
temperature during 96 h. However, internal temperature of TMR silage started the aerobic deterioration after 
48 h after exposure to air, but only for TMR silages with 20 and 10% of AG. For these treatments, it was 
observed a slight increase on LAB counts at 24 and 48 h, ranging from 5.0 to 6.4 and 5.0 to 6.5 colony forming 
units (CFU) g-1 silage, respectively. We observed a quite variable on growth of molds and yeasts. At 24 hours 
of evaluation, the TMR silages with 20 and 10% AG had the highest growths of molds and yeasts, reaching 
9.6 log CFU g-1. The presence of enterobacteria was not detected during the 96 hours of evaluation. The TMR 
silages studied are stable up to 48 hours of exposure to air.
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Roughage supplementation is essential to ensure the forage supply to animals throughout the year. Tropical 
grasses are widely used as roughage supplements, either in green chopped or silage form, with highlight 
to elephant grass, by the high biomass yields and good quality forage. Embrapa's elephant grass breeding 
program works on a new seed-propagated Pennisetum purpureum genotype (CNPGL-2012-1), as a way to 
facilitate the deployment of crop areas, as well as, reducing the deployment costs. Thus, the objective of 
this study was to evaluate the agronomic characteristics and morphological composition of elephant grass 
genotype CNPGL-2012-1, to define its harvest management for silage production. Four regrowth ages (75, 
90, 105 and 120 days of regrowth) were studied using a randomized block design, with five replications. 
Were evaluated dry matter content (DM), dry matter production (DMP), plant height, leaf:stem ratio (L:S) 
and the proportions of leaves (PL) and senescent material (PSM) in relation to total biomass (DM basis). The 
data were submitted to analysis of variance using the procedure for mixed models, and the means studied by 
regression (P≤0.05). For the DM content, there was a linear (P<0.001) and quadratic (P = 0.023) response, 
with mean values of 13.5, 16.6, 19.4 and 19.7% DM, respectively, for 75, 90, 105 and 120 days of regrowth. 
These values indicate the possibility of obtaining good quality silage after 90 days, considering that DM 
content is the main factor that influence in tropical grass silage quality. The DMP, as well as plant height, 
presented positive linear response as a function of the regrowth ages. The mean values for DMP by cutting 
were 7.9, 11.2, 15.1 and 17.0 t ha-1, respectively, for 75, 90, 105 and 120 days of regrowth, showing tendency 
to stabilization from 105 days. Increases in DMP of 41.5%, 34.5% and 13.0% were observed in the intervals 
of 75-90 days, 90-105 days, and 105-120 days, respectively. Plant height had mean increase of 1.6 cm day-1. 
The PL, as well as the L:S ratio, presented negative linear response (PL = 67.5 - 0.3997*age, r2 = 81.8%; L:S 
= 1.33 - 0.0089*age, r2 = 82.3%). It was observed a reduction in PL, in the magnitude of 0.4% per day, with 
mean values of 38.4, 30.7, 25.0 and 20.2%, for 75, 90, 105 and 120 days of regrowth, respectively. The PSM 
presented quadratic response (PSM = - 65.6 + 1.407*age - 0.0065*age2, r2 = 88.7%), being this behavior due 
to the significant increase in the senescent material from 75 to 90 days (3.1 to 8.3%), with smaller increases to 
the others ages of regrowth, being estimated the maximum point of 10.5%, at 108 days. These results indicate 
that, for silage production, the harvest should be performed between 90 to 105 days of regrowth.

Keywords: Pennisetum purpureum, roughage supplementation, tropical grass
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The forage-maize intercrops is profitable to present per low cost and high productivity, besides the recovery 
of pastures and supply of quality fodder in dry period. Objective was to evaluate the agronomic characteristics 
of maize (Zea mays, M) in monocrop or in intercropping with Ruzi grass (Brachiaria ruziziensis, RM) and 
Guinea grass (Panicum maximum Jacq., GM) in ensilage. An experiment was realized in the UFG/Jataí 
Regional in the direct planting with 8.0 kg ha-1 (intercropping) and 5.0 kg ha-1 (forage in monocrop) of seeds. 
Plots were of 25.2 m2, containing corn lines with spacing of 90 cm, allowing up to two lines of grass between 
lines. When the corn grain was in the farinaceous stage, two squares of 0.25 m2 were plotted per plot to 
take the variables diameter of the stem (cm), height to the first corn cobs (Hcc; cm) and plant (Hpla; cm). 
Posteriorly, the maize cutting was realized close to the ground with coastal brush cutting, was heavy and to 
analyze the contents to determine the production (kg ha-1) of natural matter (NMP) and dry matter (DMP). All 
data analyzes were conducted in SAS a 5% probability by analysis of variance and the comparing the means 
by Tukey test. There was no effect (P>.05) of treatments from corn stalk diameter (1.84 ± 0.20 cm). The 
maize in monocrop presented the highest values (P<.05) of Hcc (56.62 ± 2.04 cm); Hpla (124.23 ± 7.54 cm); 
NMP (33278 ± 1244 kg ha-1) and DMP (9553 ± 383 kg ha-1). While in GM and RM they did not differ (P>.05) 
among themselves for Hcc (56.62 ± 2.04 and 31.72 ± 2.50 cm); NMP (33278 ± 1244 and 8302 ± 1244 kg ha-1) 
and DMP (9553 ± 383 and 2381 ± 383 kg ha-1, respectively). For Hpla, the intercropping with the Ruiz grass 
had an intermediate value (92.61 ± 7.54 cm) and the lowest value (2381 ± 383 cm; P<.05). The highest values 
observed in M may be due to competition among species that may decrease absorption of nutrients and forage 
composition. Probably, the absence of grasses did not result in a decrease in the absorption of water, nutrients 
and light in maize, which resulted in higher leaf nutrient content, greater availability of nutrients, water and 
light and, consequently, greater development and productivity of NM and DM. However, when ensiling, in 
the intercropping treatments, there is still an increase in the mass produced from the grass, increasing the 
production of NM and DM, because in this system, the grasses are planted between the lines of corn, unused 
space in the monocrop. Thus, even if the maize in monocrop presents higher DMP, when added to the mass of 
the grasses, they present higher production of DM, besides promoting the recovery of the pasture, therefore, 
recommended the forage-maize intercrops to ensilage. Thus, the production of corn silage in intercropping 
with Guinea grass or Ruzi grass is an alternative for the use of maize in feeding.

Keywords: nutricional value, silage, tropical forages
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In Brazil, the market offers several varieties of sugar cane with varied characteristics and purposes and these 
are destined to several regions. This experiment was conducted with the objective of evaluating which of the 
eighteen sugarcane varieties is the most adequate and best suited in the Bambuí-MG region. The varieties are: 
RB928064, RB835054, RB935744, SP933046, SP801816, RB855536, SP832847, RB855156, SP911049, 
CTC-2, SP803280, RB867515, SP891115, SP813250, CTC-15, RB855453 and SP87365. After the material 
was collected, soluble solids contents, stalk diameter, number of stalks per meter, plant height and yield 
were analyzed, SP 911049 and SP803280 stood out from the others in the forage production, being the most 
Indicated for planting in the region. 
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The anatomical characterization of forage plants contributes to a better understanding of factors involving 
tissue digestion by rumen microorganisms as well as the increasing proportion of tissues with the progression 
of the plant’s maturation stage. On this assumption, the objective of this study was to evaluate the quantitative 
anatomy of elephant grass (Pennisetum purpureum Schum.) at different harvest ages and levels of insertion 
of the leaf blade at the tiller. The experiment was conducted as a completely randomized design in a 3 × 
5 factorial arrangement consisting of three leaf blade insertion levels (LI) at the tiller (apical, medial, and 
basal) and five harvest ages (30, 45, 60, 75, and 90 days). Five plants were collected per treatment, totaling 
25 plants that were analyzed. These were segmented into the three LI. The stem was used as reference to 
define the limits of these regions. The leaf area (cm2) was measured at each LI. Results were expressed as 
the area of each tissue relative to the total leaf-blade area. We evaluated the number of vascular bundles, the 
average thickness (mm) of the adaxial and abaxial epidermes, the parenchyma sheath of the vascular bundle 
(PSVB), sclerenchyma (SCH), parenchyma (PAR), xylem (XYL), and phloem (PHL). The leaf blade area 
was influenced (P<0.05) by LI and harvest ages. The harvest ages of 60 and 75 days revealed the largest areas 
at the three LI. The basal LI obtained the smallest areas at all ages, as influenced by the lower development 
of basal blades resulting from the shading cast by the leaves located above the forage sward. There was an 
interaction effect (P<0.05) between harvest ages and LI for number of vascular bundles in the leaf blade. The 
harvest ages of 87 and 90 days at the apical and medial LI provided the largest numbers of vascular bundles: 
85.0 and 88.2 (apical) and 92.4 and 98.0 (medial), respectively. With regard to the tissues’ area, there was only 
an interaction effect (P<0.05) for the XYL area, wherein the apical LI provided the smallest area at 75 and 90 
days of age (6.67 and 7.43%), the medial LI led to lower values at 60 and 75 days (6.15 and 6.0%), and the 
basal LI presented the smallest XYL area at 60 days of harvest (7.10%), without differences at the harvest ages 
of 30, 75, and 90 days (8.03, 8.17, and 8.08%, respectively). The area of the PSVB, SCH, and PAR structures 
did not change with the different LI at the vegetative tiller. In terms of harvest age, the largest PSVB area was 
observed at and 45 and 60 days (32.71 and 28.06%), SCH at 75 and 90 days (22.34 and 24.02%), and PAR at 
30 and 60 days (34.66 and 32.21%), respectively. At 60 days of harvest, elephant grass shows more favorable 
anatomical characteristics for use in animal feeding.
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The large amount of agriculture area and the weather contribute with the based-pasture livestock production 
systems in Brazilian Amazon. Actually, the high demand for animal protein with quality increases 
productivity and profitability challenge´s. Focus on that, animal production research aim to identify and 
apply new technologies to improve livestock productivity. The objective with this study was to evaluate 
Nellore performance in pastures of Ipyporã brachiariagrass in Amazon biome. The experiment was carried 
out at Embrapa Agrossilvipastoril, from June/2016 to February/2017, and analyzed in two seasons: dry 
(June-October) and rainy (November/2016-February/2017). The experimental design was in randomized 
complete blocks with two treatments (hybrids: BRS RB331 Ipyporã and Mulato II) and four replications. The 
experimental area were divided into 8 paddocks with 1.5 ha each, totalizing 12 hectares. For performance 
evaluation, 24 not castrated Nellore steers (tracers), an average, with initial weights of 250 kg and 12 months 
of age were weighed every 28 days, after 16 h of fasting. Data was analyzed using the method of mixed 
templates, with special structure in the parametric covariance matrix, through the MIXED procedure of SAS 
statistical software. To choose covariance matrix, the Akaike information was used. Treatment means were 
estimated using LSMEANS, and was considered a 0.05 significance level. Stocking rate was affect by season 
and cultivar (P<0.001). The values were higher during rainy (3.8 UA ha-1) than dry season (2.35 UA ha-1). 
Mulato II, an average, had higher stocking rate (3.56 UA ha-1) than Ipyporã (2.59 UA ha-1). There was a season 
effect for average daily gain (ADG; P<0.0088). Rainy season had lower ADG (588 g d-1), while during dry 
season was 688 g d-1. Gain per area differ for cultivar (P<0.0231) and season (P<0.0488). An average, higher 
value were measured in Mulato II (511 kg ha-1) than Ipyporã pastures (360 kg ha-1). During rainy season, gain 
per area was 492 kg ha-1, higher than 380 kg ha-1 registered in dry season. Ipyporã presented high resistance 
for spittlebugs during the rainy season, when there was a severe attack. At the same time, Mulato II was hardly 
attacked and some tussocks died. These results indicates Ipyporã as an alternative for forage-base beef cattle 
production systems in Brazilian Amazon.

Keywords: Animal production, Diversification, Mulato II
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The southern region of Brazil has low temperatures in winter, making this period critical to cattle raising in 
this region, as there is a considerable decrease in growth and quality of tropical pastures, reducing animal 
performance. Annual ryegrass use (Lolium multiflorum Lam.) is a viable alternative for the region at this 
season, since it has a great productive potential in these environmental conditions. The objective of this 
work was to evaluate the productivity of annual ryegrass tetraploid cultivars, submitted to levels of nitrogen 
fertilization. The experiment was conducted at the Atlântica Sementes S.A. Experimental Station in Piraí do 
Sul - PR, evaluating three tetraploid cultivars: Bar HQ, Barjumbo and Potro. The pasture was implanted on 
April 14, and the experimental design was a randomized block with four replicates, each plot presenting an 
area of 4.25 m2 with five rows of five meters spaced 0.17 m. The treatments corresponded to three levels of 
nitrogen fertilization in coverage: T1 = 0 N kg.ha-1, T2 = 60 N kg.ha-1, T3 = 100 N kg.ha-1. The total amount 
of nitrogen was divided in two applications, 50% being applied in tillering and 50% after the first cut. The 
evaluated variable was dry matter yeld (kg DM.ha-1), with a total of two cuts. For determination of dry matter, 
the samples were dried at 55 ° C for 72 hours. The analysis of variance was performed with 5% probability of 
error and later analysis of linear and quadratic regression. The dry matter yield of the cultivars tested showed 
a significant effect (P<0.05) due to the increasing linear of productivity for each dose of nitrogen applied. The 
maximum yields in each cultivar for the dose of 100 N kg.ha-1 of coverage was 13.95 Ton DM ha-1 of Bar HQ, 
16.89 Ton DM ha-1 of Barjumbo and 15.29 Ton DM ha-1 of Potro. In the results, it is verified that nitrogen 
is able to provide an increase in the dry matter yield of forage produced, since it is an essential nutrient in 
the formation of proteins, chloroplasts, and other compounds that actively participate in the synthesis of the 
organic compounds that constitute the structure of the plant. It promotes a number of physiological changes, 
such as number, size, weight, stem elongation and tillering and leaf appearance rate, being these important 
factors in the dry matter production of the forage plant.
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Antioxidants are compounds that, when present at optimum concentrations relative to oxidizable substrates, 
react with free radicals to prevent or reduce oxidative stress. Some pathologies, such as inflammatory arthritis, 
ulcers and diabetes, as well as degenerative processes, have been associated with overproduction of free 
radicals, which have stimulated several research groups to investigate the antioxidant potential of substances 
produced by plants belonging to several taxonomic families across the world. Thus, the present work aims to 
identify the main classes of secondary metabolites present in the ethanolic extracts of Croton blanchetianus 
and Croton heliotropiifolius leaves, as well as to evaluate their antioxidant potential. The ethanolic extracts 
were obtained from the leaves through exhaustive cold extraction, with yields of 3.29% and 3.26%. The 
extracts were then submitted to phytochemical analysis, in which it was possible to identify the presence of 
condensed tannins, flavonoids, flavonones, flavonols, flavononols, catechins and xanthones. The antioxidant 
activity of the extracts was determined by the in vitro photocolorimetric method, carried out by free radical 
sequestration using DPPH (1,1-diphenyl-2-picryl-hydrazyl). Both extracts were able to sequester the DPPH 
free radical, with Croton blanchetianus extract being more efficient than BHT (positive control), with EC50 = 
6.5 ± 0.5 mg/mL. However, the results observed for the ethanolic extracts are possibly due to the presence and 
concentration of phenolic compounds belonging to tannin and flavonoid classes, which were identified in this 
study. These studies are preliminary and serve as a starting point for the isolation, purification and structural 
elucidation of substances that act as antioxidants, and help to infer about a possible mechanism of action of 
these substances.
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Theme 5  |  Grasslands and forages

Antioxidant action of Croton heliotropiifolius KUNTE and Croton 
blanchetianus BAILL in the Caatinga

Vitória V. F. Aquino*1, Elissandra C. Angélico1, Newcelia P. Barreto1, Pablo C.Sousa1, 
Lamartine J. B. Medeiros1, Álisson J. D. Morato1, Onaldo G. Rodrigues1, Wilson W. Sousa1

1Universidade Federal de Campina Grande, Patos/Paraíba, Brasil
*Estudante de mestrado - vitória_viviane.lg@hotmail.com



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 541

Bovine ruminal residue (BRR) is an effluent from the bovine meat industry that, when exposed to fermentation, 
has the potential to improve soil conditions and positive effects on plants. In this study, the application of BRR 
(base in DM) as an organic nitrogen source on the initial growth of Avena sativa was evaluated. The experiment 
was conducted in a completely randomized design with four replicates, each experimental unit represented 
by a plastic vessel with 15 oats seeds. Samples of the superficial layer (0.20 m) of a dry Oxisol were used in 
the sun and sieved at 2 mm. Soil pH was corrected in advance of the test assembly to 6.0 ± 0.5 with addition 
of limestone (PRNT 75%) and humidity adjusted to 65% of the maximum water retention capacity. A BRR 
sample was collected after slaughter of an animal whose diet was based on the consumption of forages and 
mineral salt. The solid fraction of the residue was stored in sealed plastic vessel and fermented for 15 days. 
After this process, the material was oven dried at 35°C for 36 h and sieved at 2 mm. The treatments consisted 
of increasing doses of BRR: 0, 2, 4, 6, 8 and 12 t ha-1. The planting of the seeds was carried out five days 
after the preparation of the pots for stabilization of the BRR, due to the non incorporation of this to the soil. 
The pots were kept in a BOD-type greenhouse for seven days at a temperature of 20 ± 2°C and photoperiod 
of 12:12 h (light:dark) to evaluate the germination and emergence of the first leaves. All seeds germinated, 
resulting in 15 plants per experimental unit. After this period, the pots were kept in an oven with sunlight and 
irrigated on alternate days. Chlorophyll measurements, leaf length and leaf mass were performed 15 days after 
plant emergence (22 days after sowing). The leaf chlorophyll, with the plants still in the pots, was estimated 
using the Clorofilog equipment (Falker CFL 1030). Subsequently, the plants were removed from the vases 
and washed. The leaves were separated from the roots, measured individually and then submitted to DM 
evaluation. The variables were analyzed using the Dunnett test (p<0.01) by the software Assistat 7.6 beta. The 
results showed a statistical difference for chlorophyll as well as for leaf length at all doses when compared 
to control. For leaf DM, there was a statistical difference in the dose of 12 t ha-1. The fertilization of Avena 
sativa with BRR promotes a beneficial effect on leaf length and dry mass production of the aerial part of the 
oat pasture, due to the availability of organic nitrogen.
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Corn ensiling is an effective conservation technique when proper compaction and silage sealing is performed. 
The objective of the present study was to evaluate the Temperature of thirds of the silos of dairy production 
systems with Agroecological basis in the West of Paraná. The study was carried out during the month of 
September 2015, in the western region of the state of Paraná, in the municipalities of Diamante d'Oeste, Missal 
and Ramilândia. In Diamante d'Oeste the work was carried out in the Ander Rodolfo Henrique settlement, 
with six dairy production systems (DPS), in Missal in the Santa Isabel settlement, samples were collected in 
eight DPS and in Ramilândia in the settlement May 16 in eight DPS totaling twenty two properties. The silo 
temperature was collected “inloco” in the three settlements where the temperature was measured on the panel 
of each silo with a W-shaped spike type thermometer, that is, at five different points of each silo and separated 
by three thirds the upper, Middle and lower. In Santa Isabel settlement the average values obtained for the 
temperature of each third were 36.52ºC, 30.91ºC and 28.23ºC. For the settlement Ander R. Henrique were 
40.66ºC, 38.73ºC and 35.95ºC respectively and for the settlement May 16 the values were of 41.40ºC, 35.40ºC 
and 31.43ºC. Yeasts have their ideal growth from 28ºC to 40ºC, thus indicating that the silages evaluated have 
an optimal temperature for development. The upper third layer was higher than the middle layer and lower 
layer in the three settlements, with the probable explanation being the lower compaction in the upper part of 
the silo allowing oxygen between the silage particles and the greater proliferation of microorganisms that 
through their growth And general development increase the temperature of the ensiled mass.
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In intensive milk production systems roughage supplementation planning is critical to the success of the 
activity. The elephant grass (Pennisetum purpureum Schum.) presents excellent potential for use in the green-
chopped or silage form, due to the high forage productivity, with good nutritional value. The elephant grass 
cultivar BRS Capiaçu, recently launched by Embrapa, presents as a main characteristic the high biomass 
production, which contributes significantly to the reduction in production costs, being fundamental the 
knowledge of the nutritive value of the forage, associated to forage productivity. Thus, the objective was to 
study the biomass productivity and chemical composition of the cultivar BRS Capiaçu, generating information 
that helps guide the harvest management, and use in the herd feeding. Four cutting ages (50, 70, 90 and 110 
days of regrowth) were evaluated using a randomized block design with five replicates. Forage production 
(FP), dry matter (DM), crude protein (CP), neutral detergent fiber (NDF), lignin (LIG) and in vitro dry matter 
digestibility (IVDMD), were determined. The data were submitted to analysis of variance using the procedure 
for mixed models, and the means studied by regression (P≤0.05). The FP increased linearly as a function of 
regrowth age (P<0.001), with values of 5.1, 13.2, 17.3 and 22.4 ton ha-1, at ages of 50, 70, 90 and 110 days, 
respectively, being observed increases of 163, 31 and 28%, in the intervals of 50-70, 70-90 and 90-110 days, 
respectively. The DM content presented a linear positive response (P<0.001), with mean values of 8.5, 12.6, 
15.0 and 17.9, as a function of the regrowth ages. As expected, there was an increase in the fibrous fraction 
and a reduction in CP and IVDMD levels with the plants maturity. The values of NDF and LIG presented 
a linear positive response (NDF = 55.35 + 0.132*age, P<0.001; LIG = 0.92 + 0.064*age, P = 0.034), with 
negative impact on IVDMD, which presented linear reduction (IVDMD = 72.36 - 0.166*age, P<0.001) as a 
function of regrowth ages. The CP levels also presented negative linear response (CP = 12.57 - 0.066*age, 
P<0.001). The highest raises in biomass production were observed up to 90 days, indicating that from this 
age smaller increases in forage production were obtained, with a significant reduction in nutritive value. The 
results obtained indicate that, for forage fed in the green-chopped form, the cutting should be carried out up to 
70 days, in order to obtain a high production of biomass of good nutritive value. However, for the production 
of silage, considering the DM contents, the harvest should be performed between 90 and 110 days of regrowth.
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The winter forage plants must be managed adequately, allowing better forage dry matter production and 
animal live weight gain per area. The aim of this study was to evaluate the black oat forage production at 
different heights and nitrogen levels in an Integrated Crop-Livestock System. The experiment was conducted 
in the winter of 2016, at the Experimental Farm of the Federal University of Santa Catarina (UFSC), Campus 
Curitibanos – SC, Brazil. The experimental design was randomized blocks with three N doses x two pasture 
residual heights (3 x 2) and four replications. The main plot corresponded to the nitrogen doses (0 kg ha-1, 75 
kg ha-1 and 150 kg ha-1), in single coverage application. The subplot was composed by the black oat pasture 
height when animals left the pasture, with pre-grazing at 30 cm and post grazing at 15 and 7 cm. The forage 
mass in the pre and post grazing was obtained by the cut of three points of 0.25 m² each, per experimental 
unit. The pre-grazing was divided between the upper stratum, which corresponds to the grazed plant part, and 
the lower stratum, which corresponds to the residual plant part that remains after the animal grazing. The total 
herbage yield (kg ha-1) was estimated by the sum of herbage yield of each grazing cycle. It was calculated 
considering the difference between pre-grazing forage mass and residual forage mass at the previous grazing 
cycle. The removal of animals when the pasture was lowered to 15 cm height, preserved larger amounts of 
leaves and stems. When 150 kg N ha-1 was applied, it provided a higher total herbage yield (7,544.82 kg ha-1) 
90.7% higher than the pasture height lowered to 7 cm (3,956.09 kg ha-1) and 47% higher than the treatment 
without N (5,132.52 kg ha-1). The fertilization with 150 kg of N ha-1 and the pasture management to move out 
the animals at 15 cm residual height, optimizes forage production.
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One of the major winter crops is oats, but it is still little explored for silage production. It is important to 
note that a good quality of silage is the fermentation pattern, which will affect the form and concentration 
of nutrients and the ingestion by the animals, making it necessary to evaluate the quality of the silage that is 
influenced by the stage of development of the crop in the at the time of cutting, by the fermentation processes, 
by the degradation suffered in the process of use (as a result of exposure to air). The study aimed to assess the 
feasibility of production and nutritional value of the silage of white oat (Avena sativa URS Guria.) and black 
oat (Avena strigosa Common.) Of shoots and grain with and without additives stimulating the fermentation 
system of sowing in grazing Tifton 85 (Cynodon spp.). The project was developed under field conditions in 
the experimental unit of the course of Agronomy PUCPR - Toledo Campus. The experiment was conducted 
in a randomized block design, with two treatments (black oat and white oat) and five repetitions being: black 
oat - control; black oat + microbial inoculant; black oat + soy cone; white oat - control; - white oat + microbial 
inoculant; white oat + soy cone. The results were satisfactory, the use of soy cone increased dry matter contents 
for the oat results with up to 40.68% and 37.98% oat values may have been influenced by the reduction of 
moisture due adding soy cone. For ethereal extract high result for oat it is given by the presence of grain in the 
silage which increases the oil levels and the use of inoculants influenced the silage pH that results presented 
in adequate levels for good quality silages. The use of microbial inoculants (Lactobacillus plantarum and 
Pediococcus acidilactici) helps reduce the pH of silage produced from two oat cultivars seeded into envelopes 
seeding system Tifton 85 improving.
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Native pastures form a complex, dynamic and multifunctional ecosystem where it is possible to reconcile 
animal production with the preservation of biodiversity. The lack of knowledge about the species that compose 
native pastures and inadequate system management can lead to degradation of pastures and reduction of 
animal productivity. The aim of this study was to verify possible short-term changes in botanical composition 
of a native pasture submitted to different grazings heights and under intermittent stocking method. The 
experiment was carried out at the EPAGRI / Lages, SC, in an area of natural pasture with predominance of 
Andropogon lateralis. Pastures were grazed at four different heights (12, 20, 28 and 36 cm), based on the 
height of predominant species, and grazed down to 60% of pre-grazing height. The experimental design was a 
randomized complete block design with four replications. The number of species was determined according to 
the Botanal method (Thothill et al. 1992), in 16 frames of 0.25 m2 per experimental unit, arranged along four 
transects. Analysis of variance was performed and the means were compared by the Fisher test (LSD) with 
a level of significance of 5%. In the initial evaluation (Spring 2015), the condition was homogeneous for all 
pastures, with an average number of 33 species. Just one year after the beginning of experiment (Spring 2016), 
it was already observed the effect of grazing management on the number of species (P = 0.0392), with a lower 
number in the management with 36 cm (28 species) in relation to the others grazings heights (on average, 35 
species). In the botanical evaluation it was identified 85 species, 35 of which belonging to Poaceae family 
and 3 to Fabaceae, all of them with interest as forage plants. The second family with the largest number of 
species was the Asteraceae (19). The management was determinant of the botanical composition and, in a 
short time, favored the development of species of prostrate growth in the lower grazings heights (12 and 20 
cm) and of erect growth in the higher management heights (28 and 36). The reduction in the number of species 
in higher management results from the greater competitive ability of erect forming species, and demonstrates 
the importance of grazing in maintaining the richness of vegetal species in native pastoral ecosystems.

Keywords: Andropogon lateralis, Botanal, grazing intensity, specie richness, vegetation dynamics
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Dose and frequency of pasture nitrogen (N) fertilization are the most common practices adopted for N 
management, however, rarely the N management follow plant nutrition recommendations. The Nitrogen 
Nutrition Index (NNI) is one of the diagnostic methods used to determine the N status of plants and 
appropriately recommend N fertilization. In this method, the total shoot N biomass concentration represents 
the critical shoot N concentration necessary to obtain maximum plant growth rate. The objectives of this study 
were to evaluate how dose and frequency of N fertilization interfere in the biomass yield and N status of the 
plant, and from this, evaluate how NNI methodology perform for better N management on annual ryegrass. 
The experimental design was a randomized block design in a 5x2 factorial scheme with three replicates. The 
treatments were composed of five doses of N (0, 25, 50, 100, 200 kg N ha-1 supplied by urea 45% N) and two 
forms of application (single and split). On the split form total dose was divided in three equal doses. Samples 
of all plant biomass were collected before each cut to determine the total nitrogen, with a total of two cuts. 
The NNI was calculated by the ratio between the percentage of N in the biomass (Na) and the percentage of 
critical N of the crop (Nc). The Nc for annual ryegrass was found by means of the equation Nc(%)= 4.8(dry 
matter)-0.32, where the coefficient 4.8 represents the concentration of N in the plant tissue to produce the first 
ton of aerial plant dry matter. The coefficient -0.32 represents the decrease in N content in the plant for each 
ton of accumulated dry matter. The NNI values near to 1 indicate that the plants are not in a situation of limited 
supply of N. The NNI data were submitted to analysis of variance at 5% of probability and when significant 
effect was recorded, regression analysis was carried out. The annual ryegrass plants submitted to N split were 
limited in the first cut, obtaining NNI values below 0.8. However, at the dose of 200 kg ha-1 NNI values were 
close to 1, with no N restriction. For the single application in the first cut, high doses (100 and 200 kg ha-1 
N) provided adequate NNI values and up to that required for the dose 200 kg ha-1. In the second cut, in both 
single and split application, only the dose of 200 kg ha-1 presented adequate NNI. The results of the NNI 
indicate that it was splited, minimum doses of 100 kg ha-1 of N in the tillering phase are necessary to avoid 
compromising the nitrogen status of the plant and consequently the biomass production. The NNI proved to 
be an excellent tool for N management, since, once the measurement is done, values close to 1 can lead to 
suppressing, reducing or even delaying the application of N and values lower than 1 can lead to anticipation of 
the application or even increase the dose of N. The single rates of 200 kg ha-1 of N at the beginning of annual 
ryegrass tillering provides higher NNI and biomass production.
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The objective of this study was to evaluate the agronomic characteristics of the maize plant intercropped with 
two different forage species in three different types of planting. The experimental design was in randomized 
blocks, with treatments arranged in a 2 x 3 + 1 factorial scheme, with four replications. The treatments 
consisted of the combinations of two forage species (Brachiaria ruziziensis and Panicum maximum Cv 
Mombaça) in three systems of consortium: 1st Corn + Brachiaria ruziziensis in the line; Corn + Brachiaria 
ruziziensis in between line and Corn + Brachiaria ruziziensis at throwing. 2nd Corn + Panicum maximum Cv 
Mombaça on the line; Corn + Panicum maximum Cv Mombaça in between line; Corn + Panicum maximum 
Cv Mombaça the throwing and Monoculture of Corn. Plant height, stem diameter and leaf chlorophyll index 
(ICF) were measured. The plant height of the corn was determined with the aid of a trena, the stem diameter 
was determined with caliper rule and chlorophyll index determined with a digital chlorophyllometer. The data 
were submitted to the Test F in the program Assistat, version 7.6 beta. Plant height, cob insertion height, stem 
diameter and leaf chlorophyll index were not influenced (p<0.05) by forage species, consortium modalities 
nor by the interaction between them. The non-difference in plant height can be explained by the physiological 
growth characteristic of the forages, which is of slow initial growth, not interfering in the development of the 
maize crop. Therefore, it is concluded that both forages and the different types of planting used in the livestock 
husbandry integration system do not modify the morphological characteristics of corn.
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The knowledge of the mechanisms of persistence of forage legumes in pastures is fundamental for the 
maintenance of the mix legume/grass. The objective of this paperwork was to evaluate such mechanisms 
in Macrotiloma (Macrotyloma axillare access NO 279) planted in 2014 mixed with Marandu palisadegrass 
(Urochloa brizantha cv. Marandu) and its contribution for the soil cover. Two mechanisms of persistence were 
evaluated: 1) Reproductive – emerged from seeds; and 2) Vegetative – regrowth of plants already established, 
in completely randomized design with 12 experimental units (paddoks of 300 m2 each). The number of plants 
m-2 were evaluated using PROC GLM SAS® and Student´s T test (P<0.05). Evaluation of the soil cover were 
done every 30 cm in two transect lines per paddoks. The pastures were grazed by cattle to 15 ± 3 cm height 
in November of 2016 (after heavy freeze occurred in June/July of 2016). In December of 2016, seeds of 
macrotiloma were sown at the rate of 8 kg ha-1. The principal mechanism of persistence was the reproductive 
one (P<0.001) with 34.5 plants m-2 (2.81 STD), while the vegetative represented only 0.9 plants m-2 (0.31 
STD). The soil cover was 58.7; 28.5; and 12.8% for Marandu palisadegrass, Macrotiloma and uncovered soil, 
respectively. The persistence of Macrotiloma plants in the mixed pasture is dependent on the production of 
seeds after frost, so Macrotiloma is not resistant to frost. The ratio of soil cover with Macrotiloma was in the 
target range expected to maintain the mix on the pasture. 

Keywords: Macrotyloma axillare, regrowth, seeds, soil cover, Urochloa brizantha cv. Marandu 
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We investigated the impact of homolactic and heterolactic bacteria on the chemical composition and in 
vitro digestibility of cereal (corn, millet and sorghum), grass and sugarcane silages using the meta-analysis 
considering only Brazilian studies. The final database had 94 articles published in scientific journals (641 
treatments means evaluated) spanishing 1997–2017. Studies with cereal, grass and sugarcane silage accounted 
for 28.7% (n = 27), 27.7% (n = 26) and 43.6% (n = 41) of database, respectively. For both types of crops, 
treatments were classified into three categories: 1) silage with no inoculant (untreated), 2) silage treated 
with homolactic and facultative heterolactic bacteria (hoLAB: Lactobacillus acidophilus, L. curvatus, L. 
paracasei, L. plantarum, L. salivarius, Pediococcus acidilactici, P. pentosaceus, Streptococcus bovis, and S. 
faecium, or their combinations), and 3) silage treated with obligate heterolactic bacteria (heLAB: Lactobacillus 
brevis, L. buchneri, L. kefiri, L. hilgardii and Leuconostoc mesenteroides, or their combinations). The meta-
analysis was performed through the MIXED procedure of SAS using the study as a random effect. Data of 
silage fermentation were weighted by the inverse of the standard error of the mean (SEM) or the n of the 
mean (when SEM was lacking) using the WEIGHT statement. The covariates (application rate of bacterial 
inoculation, length of fermentation and type of silo) were removed from the model if the random covariance 
was not significant (P>0.05). Differences between means were determined using the P-DIFF option of the 
LSMEANS statement, significant differences were declared at P≤0.05, and trends discussed at 0.05>P≤0.10. 
Compared with the untreated silage, inoculation of cereal silage with hoLAB or heLAB decreased (P<0.01) ash 
content, while inoculation with heLAB increased (P<0.01) crude protein (CP) content and reduced (P<0.01) 
total carbohydrates. The inoculation of cereal silage with hoLAB increased (P<0.01) acid detergent insoluble 
nitrogen by 6.8% (+16 g kg-1 of total N) as compared to the untreated silage. The inoculation of grass silage 
with hoLAB reduced (P<0.01) acid detergent fiber content by 3.5% (–15 g kg-1 of dry matter (DM)). There was 
a trend (P = 0.08) towards increased in vitro DM digestibility (IVDMD) of grass silage by 2.3% (+13 g kg-1 
of DM) due to the inoculation with hoLAB. Inoculation of sugarcane silage with hoLAB lowered (P<0.01) the 
contents of DM (–3.7%) and CP (–7.2%), and also the IVDMD (–4.8%). Lignin content was reduced (P<0.01) 
by inoculation with heLAB. The hoLAB and heLAB caused little impact on the chemical composition of cereal, 
grass and sugarcane silages. In vitro digestibility is improved in grass silage by using hoLAB, but in opposite, 
hoLAB depressed IVDMD of sugarcane silage. 
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The quality of a forage is influenced by the genus, species, cultivar, soil fertility, climatic condition, physiological 
age and management to which it is submitted. The objective of this study was to evaluate the chemical 
composition of five genotypes of annual ryegrass (Lolium multiflorum L.) submitted to intermittent stocking 
with the same proportion of defoliation. The experiment was conducted at the Unibave experimental farm in 
Orleans, Santa Catarina. The experimental design was a randomized complete block, with five treatments and 
three replications. The treatments corresponded to genotypes of annual ryegrass (Lolium multiflorum L.) cv. 
Ponteio, São Gabriel, La Estanzuela 284, Winter Star and Barjumbo submitted to intermittent stocking with 
the same proportion of defoliation. The pre-grazing height was the same for all genotypes (20 cm in height), 
being lowered in 50 % of the initial height (10 cm post-grazing height). Seeding was carried out on May 
02, 2016 and sowing density was 50 kg ha-1 of seed applied to the haul. The height of the canopy in pre and 
post grazing was determined using a sward stick graduated in centimeters. The chemical composition was 
determined by the Laboratory of Bromatology and Animal Nutrition of the Center of Science Agroveterinary 
(CAV), of the University State of Santa Catarina (UDESC). Crude protein (PB), neutral detergent insoluble 
fiber (NDF) and acid detergent insoluble fiber (FDA) were determined. In pre-grazing, the best nutritional 
quality of pastures was also observed in the cultivar Barjumbo (23.12 % CP, 44.61 % NDF and 20.02 % ADF), 
followed by the cultivar Winter Star and La Estanzuela 284 (22.85 % PB, 48.64 % NDF and 22.13 % ADF 
and 19.97 % CP, 55.38 % NDF and 26.25 % ADF, respectively). The lowest nutritional quality was observed 
in the cultivar Ponteio (17.50 % CP, 54.92 % NDF and 29.83 % ADF) and in the São Gabriel cultivar (17.90 
% CP, 58.43 % NDF and 29.94 % of ADF). In post grazing, the best nutritional quality of the pastures was 
also observed in the cultivar Barjumbo (21.15 % of CP, 45.64 % of NDF and 24.42 % of ADF), followed by 
the cultivar Winter Star and La Estanzuela 284 (21.06 % CP, 50.66 % NDF and 30.31 % ADF and 18.95 % 
CP, 56.99 % NDF and 30.25 % ADF, respectively). The lowest nutritional quality was also observed in the 
cultivar Ponteio (17.42 % of CP, 58.17 % of NDF and 35.87 % of ADF) and in the cultivar São Gabriel (18.62 
% of CP, 59.92 % of NDF and 32.59 % of ADF). Tetraploid cultivars, such as Barjumbo, Winter Star and La 
Estanzuela 284, because they have larger cells and, consequently, a higher cell wall content, tend to confer 
greater dry matter digestibility and higher nutritional value.
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Our goal was to evaluate modifications on the chemical composition of Brachiaria decumbens pastures, on 
silvopastoral systems, imposed by different periods of the year. A total area of 2 hectares were implemented 
in the Reconcavo Baiano Region with the silvopastoril system. The experimental design was completely 
randomized, with 10 pseudoreplications and four treatments, described as: area 1- single line planting, trees 
arranged in 3 m between trees and 20 m between rows; area 2- planting in double line, arrangement with two 
lines planted in 3 m between rows and 20 m between the two lines; area 3- planting in groves, planted species in 
agglomerated spaces of 3 m between trees; area 4- B. decumbens pasture only. For the chemical composition, 
single samples were collected, using the square (0. 50 m²), in two periods: waters period (winter in 2015) and 
drought period (summer 2016). Samples were weighed and taken to the laboratory, for determination of dry 
matter (DM), crude protein (CP), fiber in neutral detergent (FND), fiber in acid detergent (FAD) and lignin 
(LIG). During the experiment, there was an atypical climate for the region, with rains in summer and drought 
in winter reflecting directly in the chemical composition of B. decumbens. We observed a direct interaction 
(P < 0.05) between the silvopastoris systems and the water period in all variables, except LIG. On exclusive 
pasture of B. decumbens we observed higher levels of DM, FND and FAD and lower CP content in the period 
of low rainfall. The silvopastoril system in single line differed (P < 0.05) from others systems. During winter, 
the higher value of CP was 6.59%, and the lower value of FAD was 32.16%. No significant differences were 
observed between the systems for LIG. However, in the period of greatest rainfall, there was a reduction 
in 35.5% of LIG content. The climate in winter had a positive influence on chemical composition and the 
silvopastoril system in single lines was the best arrangement.
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Elephant grass (Pennisetum purpureum Schum.) has great dry mass production during rainy season. Therefore, 
producers are interested in techniques to improve forage conservation and silage quality. Exogenous fibrolytic 
enzymes (EFE) (cellulase and hemicellulase) have been tested aiming to increase forage fermentability and 
fiber digestibility. Thus, the objective of this work was to evaluate increasing doses of EFE on chemical 
composition of elephant grass silage. The experiment was conducted at Bahia State University, Barreiras – 
BA, Brazil. The grass was cut with 70 days of regrowth (32% DM) and chopped, presenting around 3.0 cm of 
particle size. It was ensiled alone or with 1.5; 3.0; 4.5 and 6.0% of EFE (75% celullase and 25% hemicellulase, 
in dry matter basis). There were used 20 plastic buckets of 20 L as experimental silos, following a completely 
randomized design, with 4 replications. There were analyzed: DM, CP, NDF, ADF and hemicellulose. DM 
and NDF were affected quadratically by EFE application, with maximum point at 4.08 (X%) and 4.77 (Y%), 
respectively. NDF and CP decreased linearly with EFE doses, with reduction of 1.49 and 0.22 percentage 
units to each 1% of EFE, respectively. Hemicellulose was not affect by the treatments. Exogenous fibrolytic 
enzymes were efficient to reduce fibrous fraction in mature elephant grass silage, however decrease protein 
too.
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In the central-west region of Brazil, the seasonal distribution of rainfall generates an imbalance in the production 
of fodder. Moreover, during the dry period, the nutritive value of the fodder decays, due to the advance in 
the maturation of the plants. To alleviate this problem, several alternatives have been pointed out and used to 
supply food deficits in herds where basal feeding is like fodder plants, and the most usual is a conservation of 
fodder for the manufacture of silage. The objective of this study was to evaluate the effect of the addition of 
additives on a chemical composition of the silage of Urochloa brizantha cv. BRS Piatã. The piatã grass used 
to make the silage was established in the experimental area of Embrapa Agrossilvipastoril in Sinop - Mato 
Grosso, being cut and ensiled in experimental PVC silos. Before ensiling, the crushed material was submitted 
to the different treatments: without additive - (control); With Sila Prime bacterial inoculant; With SilAll 4x4 
SW bacterial inoculant; With milled grain corn (MGM); Crude glycerin (GB) and soybean molasses (MSJ) 
in the amount of 100 g.kg-1 of natural matter. The experimental silos were opened in different fermentation 
periods (3, 7, 14, 28 and 56 days). To perform the chemical analysis, approximately 500g samples of the 
material were collected at time zero and day 56, representing the last day of opening. The factorial scheme 
(5 x 6) was used in the completely randomized design (DIC) with three replicates per treatment, totaling 90 
experimental silos The material collected was pre-dried at 55ºC in an oven with forced air ventilation and 
ground in a knife mill with a 1mm diameter porosity sieve. The content of dry matter (DM), organic matter 
(OM), crude protein (PB) (N x 6.25), acid detergent fiber (FDA) and neutral detergent fiber (NDF), Lignin , 
Ethereal extract (EE), total carbohydrates (CHOT), non-fibrous carbohydrates (CNF), hemicellulose (HEM), 
indigestible neutral detergent fiber (NDFD). The silage control and inoculated with inoculants presented a 
mean of 247.07 g.kg-1 of dry matter (DM), while silage containing corn grain (MGM) obtained the highest 
value. The use of GB, MSJ and MGM promoted better levels of DM, NDF, FDA, CNF (304, 303 and 348 
g.kg-1 MS, respectively) and consequently higher NDT content (mean 713 g.kg-1 MS). The silages containing 
GB and MSJ presented similar values (mean of 303.61 g.kg-1). GB silage presented a lower CP (80.97 g.kg-1 
MS) difference of 38% in relation to the mean of the control silage and with MGM, which had the highest 
values (131.33 and 133.41 g MSK or MGM (100 g.kg-1 MV) were recommended as they provided increases 
in MS, CNF and NDT contents of the silages.
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The forage palm is widely cultivated in the semi - arid region of Brazil because it is a cactus adapted to the 
edaphoclimatic conditions of the region and due to its nutritional characteristics, it is used in ruminant animal 
feed. The occurrence of carmine cochineal (Dactylopius opuntia Cockerell) as a pest in this region, decimated 
large areas of cultivation of this cactus, which generated the need to identify insect resistant clones. The 
objective of this work was to evaluate the chemical composition of new forage palm progenies. The work was 
carried out at the IPA Experimental Station in Arcoverde-PE, transition between Brazilian regions “Agreste” 
and “Sertão” of state. The experimental treatments were represented by 10 progenies, from free pollination 
forage palm IPA-200149 (Opuntia lorreyi F.A.C), in addition to the mother plant. In this way, dry matter 
(DM), mineral matter (MM), neutral detergent fiber (NDF), acid detergent fiber (FAD) and crude protein (CP) 
were evaluated in cladodes of each order of harvested palm, Two years after planting, in October 2015. The 
chemical analyzes were carried out at the Forage crop and Animal Nutrition Laboratory of the Federal Rural 
University of Pernambuco-UFRPE. A completely randomized design with seven replications was used. The 
averages were compared using the Tukey test with a significance level of 5%. The results show that progeny 
II with 13.9% ± 0.6 DM was superior (P <0.05) to progenies VIII and X, which presented 9.9% ± 0.6 DM, 
however, None of them differed (P> 0.05) from the other clones. As regards MM levels, progenies IX (19.27% 
± 0.8), VI (19.15% ± 0.8) and VIII (18.85% ± 0.8) were higher (P <0, 05) to progenies III (13.90% ± 0.8) and 
V (13.11% ± 0.8), but did not differ from the other treatments. Progeny VII with 11.15% ± 0.5 of FDA differed 
(P <0.05) from progeny V that showed 7.84% ± 0.5 of FDA, in addition in the interaction Treatment by clone 
VII were different (P <0.05) in order II (9.88% ± 0.2) and III (9.09% ± 0.2). There was no difference (P> 0.05) 
between the progenies for the CP and NDF contents. The results showed that there was a low variability in the 
chemical-bromatological composition, which is probably an indication that the selection should be based on 
the productive behavior of these genotypes.

Keywords: Cacti, semiarid, genetic improvement
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The sesame (Sesamum indicum) is an adapted to the tropical and subtropical climates plant presenting as 
main characteristics drought tolerance and easy cultivation, can be used in rotation of cultures, as well as in 
the manufacture of silage as feeding reserve for ruminants in dry season. The objective of this study was to 
evaluate the chemical composition of sesame (Sesamum indicum) silage comparing to corn (Zea mays), millet 
(Pennisetum americanum) and sunflower (Helianthus annuus) silages. The experiment was conducted at the 
Federal University of Piauí, Bom Jesus city, Piauí State, Brazil. The experimental design was completely 
rabndomized with four treatments and four replicates per treatment. The treatments consisted of four silages: 
sesame, corn, millet and sunflower. The silages were produced in experimental silos of 3.0 kg and it was 
opening after 28 days. A fresh sample of 300 g was collected for each experimental unit, for analysis. The 
samples were placed in paper bags to make the material in a forced circulation oven at 65 °C for 72 hours 
and then milled in a Wiley mill using a 1 mm sieve. The contents of dry matter (DM), ash, neutral detergent 
fiber (NDF), acid detergent fiber (ADF), crude protein (CP), ether extract (EE), non-fibrous carboidrates 
(NFC), lignin, cellulose, hemicellulose and total digestible nutrients (TDN) of the silages were determined. 
The data were submitted to analysis of variance by the Tukey test at a significance level of 5% using the 
software SISVAR® 5.6. Corn silage presented DM content (429 g kg-1) greater (P<0.05) comparing with the 
sesame, sunflower and millet silages (326; 280 and 281 g kg-1 respectively) which are similar to each other 
(P<0.05). Sesame silage presented NDF and ADF contents (627 and 374 g kg-1 respectively) greater (P<0.05) 
than sunflower silage (498 and 301 g kg-1 respectively). The CP and EE contents of the sunflower silages 
(153 and 160 g kg-1 respectively) and sesame (101 and 130 g kg-1 respectively) were similar (P>0.05) and 
greater (P<0.05) than the corn and millet silages. The NFC content was similar among the silages (P>0.05). 
The lowest lignin contents (P<0.05) were observed in corn (26.8 g kg-1) and sesame (25.5 g kg-1) silages. 
Millet and sesame silages presented greater (P<0.05) cellulose contents, however the corn silage was similar 
(P>0.05) to sesame silage. The corn and millet silages presented similar values (P>0.05) of hemicellulose (383 
and 306 g kg-1 respectively), and greater (P<0.05) silage and sesame silage (253 and 197 g kg-1 respectively). 
The TDN conter in sunflower (613 g kg-1) and sesame (514 g kg-1) silages were greater comparing to corn and 
millet silages (434 and 414 g kg-1 respectively). Sesame silage presents moderate DM content, great CP and 
TDN content and low lignin content compared to the usual silage being an altenative feed for ruminants in 
the tropical and subtropical regions in periods of lower feed availability because it presents drought tolerance 
and easy cultivation.
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Sorghum is the second most indicated crop for ensiling because of its high dry matter content, good amount 
of soluble carbohydrates, and low buffering capacity; however, it has a low protein content. The present study 
was conducted to evaluate the chemical composition of sorghum silage enriched with Leucaena with a view 
to elevating its protein content. A completely randomized design with four treatments (0, 10, 20, and 30% 
inclusion of Leucaena [fresh-matter basis]) and five replicates was adopted. The forage part of the Leucaena 
was composed of leaves and branches with a diameter equal to or lower than 6 mm; after the harvest, the plant 
was dried for three h in the sun. The sorghum variety used was BRS ponta negra, harvested at 120 days of 
cycle. The material was compacted into PVC silos 30 cm in height and 10 cm diameter, which were opened 
at 60 days. Upon opening, a sample was withdrawn for chemical analyses. The following variables were 
evaluated: pH, dry matter recovery, and dry matter, crude protein, neutral detergent fiber, and hemicellulose 
contents. Data were subjected to analysis of variance and then evaluated in a polynomial model using SAS 
9.0 statistical software. There was an increasing linear effect for pH as the Leucaena addition levels were 
increased; this variable rose by 0.0023 units with every 1% inclusion of the legume. Dry matter recovery 
was not influenced (P>0.05) by Leucaena addiction, with 113.63, 111.78, 115.58, and 112.89% obtained for 
the inclusion levels of 0, 10, 20, and 30%, respectively. Leucaena addition influenced (P<0.05) dry matter 
content, which increased by 0.197% with every 1% inclusion of the plant. The inclusion of the legume in the 
silage had an increasing linear effect (P<0.05) on the CP content of the silages, with every 1% added leading 
to a 0.073% increase; this result is explained by the greater protein concentration of Leucaena in relation to 
forage sorghum. As the inclusion of Leucaena in the silage was increased, NDF content decreased linearly 
(P<0.05). The silage without the legume showed 67.55% NDF, while 30% Leucaena addition reduced this 
variable to 61.88%, suggesting a dilution effect, since Leucaena has a lower NDF content than sorghum. A 
similar response to that shown by NDF was observed for hemicellulose, which decreased linearly (P<0.05) 
by 0.059% with every 1% addition of the legume. Leucaena inclusion did not affect the loss of dry matter and 
increased the crude protein content of the silage. Its use is recommended at up to 30% of inclusion.
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The pre-dried triticale silage (X. Triticosecale Wittimack) has been presented as an excellent food and crop 
option for the winter period due to its high productive potencial and excellent nutritional quality. Numerous 
studies have been carried out with the objective of finding the ideal point for harvesting, which is still not well 
elucidated, besides the cultivar most adapted to this function. In this context, the objective of this work was 
to evaluate the chemical composition of two triticale cultivars harvested at the pre-flowering and farinaceous 
grain stage. As experimental material, the cultivars IPR 111 and BRS Saturno were used, implanted in no-
tillage system. The experimental design used was randomized blocks, in factorial 2x2 (stage and cultivar) 
with four replications. Were analyzed the levels of ash, crude protein (CP), neutral detergent fiber (NDF) 
and acid (ADF). In the pre-flowering stage, the cultivar IPR 111 presented a superiority (P<0.05) in ash 
content in relation to BRS Saturn (6.64% x 5.57%, respectively), and for the other variables were not observed 
differences between them. Both cultivars tested have good adaptation to the region, which may have favored 
the good performance of the two. Concerning the harvest stage, a higher concentration (P<0.05) of CP was 
observed in pre-drying (10.12% x 6.81%), and a lower (NDF), (70.92% x 77.64%, respectively). The results 
show that as the crop cycle progresses, there is a substitution of nitrogen compounds for fibrous compounds. 
There were no differences (P>0.05) for ADF, presenting average values of 42.89% and 41.94% for the pre-
flowering and farinaceous grain, respectively. The present work corroborates previous studies showing that 
the pre-drying of triticale, independently of the cultivar, in the pre-flowering stage, adds a higher crude protein 
and better quality fiber content to the food. 
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Forages can be understood as a diverse set of plants, at different levels of biomass, which can feeding to the 
animals, both in the form of grazing, and harvested and supplied in the trough. Considering sustainable rural 
development, the integration of livestock, agricultural and forestry components is of paramount importance, 
as it ensures the mitigation of impacts on the environment, reducing the pressure on natural resources and 
providing a favorable microclimate for the plant, soil and animal. By adopting native forest species, the 
positive aspects are even more evident. Species of the genus Urochloa have demonstrated tolerance to shading, 
responding positively to environmental modifications, without losses in productivity and forage quality. The 
objective of this work is to evaluate the main indicators of nutritional quality of a forage produced in shade 
of native trees. The experiment was conducted in a field in the experimental area of the Regional Institute 
of Rural Development (IRDeR), located in the Municipality of Augusto Pestana, without Rio Grande do Sul 
State, belonging to UNIJUÍ. The area characterized by reforestation of native trees counts 0.85 hectares. 
Transplanting of seedlings was completed in mid-2004, with 3.0 meters between rows and 1.5 meters between 
trees, being intercalated with the pioneering species of Bracatinga, and with twelve different native species. 
The initial density of the tree species resulted in 2,222 pl.ha-1 and that, after descaling, the natural death of 
plants and a natural regeneration in subsequent years reached a final density of 470 pl.ha-1 at 10 years of age. 
In 2007 the culture of Brachiaria brizantha cv. MG-5. The experimental design was done in three bands and 
in a group of six insulation panels, each measuring 1 m2 (with a metal frame and covered with a screen). 
When a forage reached 60 cm was made in the first cut (November \ 2015), selecting an approach that is able 
to represent as others, in a homogeneous way. The other cuts were completed in December 2015, January \ 
16, March \ 2016, May \ 2016. After, as cages were allocated in new clumps, and so on when the right time 
arrived for this cultivar. As samples were taken to the UNIJUI bromatology laboratory to perform nutritional 
analysis by the chemical method. It presented levels of FND and FDA in 70.74% and 40.06%, respectively, 
and mean CP over the cuts of 8.7%. The forage presented characteristics of tolerance to the trampling of the 
animals and the shading of native trees.
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The Caatinga is a vegetation predominantly found in the semi-arid Northeastern region that, depending on 
the coverage of the soil by woody species, presents a variation in the number of herbal species. However, the 
frequency of these species varies greatly throughout the year due to a precipitation conditions in the region. In 
seeking to increase the availability and to improve the characteristics of herbal species in the caatinga, some 
researchers have developed manipulation techniques that make sustainable the exploitation of this biome, 
such as thinning, lowering and enrichment. Therefore, it aimed to evaluate the similarity coefficient of herbal 
vegetation of a thinned and lowered caatinga. The study was conducted at the Federal University of Campina 
Grande, Paraiba, Brazil. For this purpose, 4 areas of 1 ha were used, which was submitted to thinning of 
woody species such catingueira [(Poincianella bracteosa (Tul) L.P. Queiroz.); Pyramidalis Poincianella 
(Tul.) L.P. Queiroz)] and quince (Croton sonderianus Muell. Arg) and the lowering of Jurema-preta (Mimosa 
tenuiflora (Wild.) Poiret) in December 2015.During the experimental period, rainfall occurred in the months 
of December (16.1 mm), January (173 mm), February (35 mm), March (210 mm) and April (65 mm). The 
similarity coefficient was determined from the frequency of the herbal species, using an iron frame (sample 
unit) with dimensions of 1.00 x 0.25 m. 100 samples were performed by area, practiced in the beginning 
(February / 2016) and the end (June / 2016) of the rainy season. For the results, it was observed that the 
coefficient of similarity of herbal vegetation from the beginning to the end of the rainy season was A1E1 
(February) / E4 (June) (58,03%), A2E1 / E4 (71,99%) A4E1 / E4 (74.1%) and A3E1 / E4 (90.67%). The 
results indicate that herbal vegetation of the areas under the management of woody species, allowed the 
development of herbal species, checking out the coefficient of similarity, between the beginning and end of 
the rainy season, superior than 50% that can be considered satisfactory.
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The sheep production in the tropical dry forest has many problems, principally, in the search food of quality 
and the guarantee forage in dry season. In sometimes, the farmer does have a more investment in expensive 
supplements that don’t compensate the value cost-benefit. However, many producers have been observed that 
in critical seasons the animals take food of trees that produce forage with more quality than the grasses. In 
this study, we were evaluated the consumption and preference of leaves of six tree species of the tropical dry 
forest in diets of ewes. The study was realized in the center of research Nataima (El Espinal-Colombia) with 
coordinates 4°18´89´´N and 74°96´08´´W with an average temperature of 28°C and altitude of 431 amsl. We 
were used five crossbreeding ewes during a period of five days where was feeding with Panicum maximum 
and supplied with different combination of 300 gm of Leucaena leucocephala, Albizia spp., Guazuma 
ulmifolia, Bauhinia forficate, Clitoria fairchildiana and Cordia dentata leaves. Also, bromatological analysis 
was made for each specie. We were evaluated consumption of green forage (GF) and dry matter (DM), time of 
consumption (sec) in 3 minutes and bites per minutes by means of a media comparison with a 95% of reliability. 
We find a significant statistical difference between treatments where demonstrated a major preference to eat 
C. fairchildiana and B. forticate represented in more ingestion of GF and DM (71 and 50.5 gm of GF, 20.51 
and 15.53 of DM), time of consumption (155.96 and 130.58 seconds) and bites per minute (21 and 16 bites/
minute). In accord with the literature, the quantity of food consumed the ruminant, depend of the content of 
Neutral Detergent Fiber (NDF) between more content less consume. The C. fairchildiana and B. forticate 
compared whit the other species have a less content of NDF and their DM is superior to 30% that suggest 
a good digestibility of the nutrients, especially Crude Protein (CP). In other cases, some researchers have 
been observing a close influence between the size and diameter of the leaves and the increase of the forage 
consumed. In this study, the species with major size of leaves has been the C. fairchildiana, B. forticate and 
Cordia dentata. In conclusion, species with better significant consumed in a production system of Colombian 
crossbreed sheep is C. fairchildiana and B. forticate, this would allow considerer the implementation of forest 
arrangements more successful.

Keywords: cafeteria test, forest arrangements, promising forage, sheep production, ethnoknowledge
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Few studies about use of forage-maize intercrops were realized, mainly in the Santa Fé system, for silage 
production in the animal feeding in confinement or semi confinement. Objective was to evaluate the composition 
of corn silage in monocrop (MS) or in intercropping with Guinea grass (Panicum maximum Jacq; MGS) or 
Ruzi grass (Brachiaria ruziziensis, MRS). An experiment was realized in the UFG/Jataí Regional in the direct 
planting with 8.0 kg ha-1 (intercropping) and 5.0 kg ha-1 (forage in monocrop) of seeds. Plots were of 25.2 m2, 
containing corn lines with spacing of 90 cm, allowing up to two lines of grass between lines. The design was 
completely randomized with six replicates (experimental mini-silos) with forage cutting when the corn grain 
was in the farinaceous stage and the opening was 50 days after. Was assessed the contents of dry matter (DM), 
organic matter (OM), crude protein (CP), ether extract (EE), neutral detergent fiber corrected for ash (NDFap), 
hemicellulose (HCEL), lignin (LIG), total carbohydrates (CHO), non-fiber carbohydrates (NFC) and acid 
detergent insoluble protein (ADIP). All data analyzes were conducted in SAS a 5% probability by analysis of 
variance and the comparing the means by the Tukey test. The silage contents only not differed (P>.05) for EE 
(1.74 ± 0.17%) and LIG (3.44 ± 0.39%). The CS result in more (P<.05) the OM (95.46%) and CHO (83.74%) 
and the smaller (P<.05) CP (9.94%) in comparison the intercropping, which did not differ (P>.05) from each 
other (GMS= 91.38 OM% and 77.94 OM%; RM= 91.70 OM% and 77.58 CHO%). Although intercropping 
silage’s presented the highest CP (GMS= 11.98%; RM= 12.40%), both the MS (2.03%) and the MGS (2.08%) 
showed higher ADIP CP-1 content, which means that there was a higher unavailable percentage of CP for 
use in animal metabolism. The MS resulted in smaller (P<.05) NDFap (56.1%) content and highest CHO 
(83.74%) and the NFC (27.64%) values. These differences was resulting of the mass ensilage composition, 
mainly because of corn cobs that on corn cutting were already in farinaceous stage and grasses presented high 
humidity and high leaf percentage. Corn silages in the Santa Fé system in the intercropping with the Guinea 
grass or the Ruzi grass are alternative for use of the maize, presenting adequate nutritional quality of the good 
silage.
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The forage-maize intercrops can correct the soil, reducing costs and making an agricultural property more 
competitive and sustainable. However, there may be competitions between species, interfering with the 
nutrient content of forages. Objective was to evaluate the composition of Guinea grass (Panicum maximum 
Jacq., G) and Ruzi grass (Brachiaria ruziziensis, B) in monocrop or in intercropping with maize (Zea mays, 
GM or GR, respectively) in ensilage. An experiment was realized in the UFG/Jataí Regional in the direct 
planting with 8.0 kg ha-1 (intercropping) and 5.0 kg ha-1 (forage in monocrop) of seeds. Plots were of 25.2 m2, 
containing corn lines with spacing of 90 cm, allowing up to two lines of grass between lines. The design was 
randomized block with four replicates. When the corn grain was in the farinaceous stage, the forage cutting was 
realized close to the ground with coastal brush cutting. Samples were predried (60°C) and milled (1 mm) to 
analyze the contents of dry matter (DM), organic matter (OM), crude protein (CP), ether extract (EE), neutral 
detergent fiber corrected for ash (NDFap), hemicellulose (HCEL), lignin (LIG), total carbohydrates (CHO) 
and nonfiber carbohydrates (NFC). All data analyzes were conducted in SAS a 5% probability by analysis 
of variance and the comparing the means by contrast: G vs GM, R vs RM and monocrop vs intercropping. 
There was no effect (P>.05) of treatments from CP (15.74 ± 1.43%), NDFap (58.24 ± 2.34%); HCEL (26.16 
± 2.80%); CHO (72.12 ± 1.95%); NFC (13.88 ± 2.31%) e LIG (2.92 ± 0.40%). However, there was difference 
between treatments for DM (20.82 ± 17.90%), OM (88.73 vs 90.46%) and EE (1.54 ± 1.94%) because the 
effect of forage species (Guinea grass and Ruzi grass, respectively). However, there was no significance of 
the contrasts analyzed (P>.05) for any of the variables, that is, the intercropping did not interfere in grasses 
composition. Thus, even maize could impair the development of these grass, because of its rapid growth, the 
composition was not affected. Grasses when competing tends to increase the use of water, light and nutrients 
and, because of the shading, direct their leaves to the maize line, to increase light uptake and improve their 
metabolism. Composition of Guinea grass and Ruzi grass is not influenced by the intercropping with maize, 
being feasible the use of this management system. 
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The forage-maize intercrops become effective in the recovery of pastures and can increase the nutritional value 
of the food offered. Therefore, there may be competition between species for production factors such as water, 
light and nutrients, altering the nutritional value of the forage. Objective was to evaluate the composition 
of maize (Zea mays, M) in monocrop or in intercropping with Ruzi grass (Brachiaria ruziziensis, RM) and 
Guinea grass (Panicum maximum Jacq., GM). The experiment was realized in the UFG/Jataí Regional in the 
direct planting with 8.0 kg ha-1 (intercropping) and 5.0 kg ha-1 (forage in monocrop) of seeds. Plots were of 
25.2 m2, containing corn lines with spacing of 90 cm, allowing up to two lines of grass between lines. The 
design was randomized block with four replicates. When the corn grain was in the farinaceous stage, the 
forage cutting was realized close to the ground with coastal brush cutting. Samples were pre-dried (60°C) 
and milled (1 mm) to analyze the contents of dry matter (DM), organic matter (OM), crude protein (CP), 
ether extract (EE), neutral detergent fiber corrected for ash (NDFap), hemicellulose (HCEL), lignin (LIG), 
total carbohydrates (CHO) and non-fiber carbohydrates (NFC). All data analyzes were conducted in SAS a 
5% probability by analysis of variance and the comparing the means by contrast: M vs GM, M vs RM and 
monocrop vs intercropping. There was no effect (P>.05) of treatments from DM (20.90 ± 1.93%); LIG (4.03 
± 0.64%); CP (8.33±0.48%); EE (1.22 ± 0.29%); NDFap (60.73 ± 3.22%); HCEL (31.59 ± 2.47%); e NFC 
(25.56 ± 3.01%). The highest value (P<.05) of CHO (87.26 ± 0.34) was in RM and OM (96.19 ± 0.24%) 
in GM. The maize presented lower value (P<.05) of OM (95.15 ± 0.24%) and CHO (85.16 ± 0.34%), since 
competition between species could alter nutrient absorption and forage composition. Probably, grasses had 
greater absorption of water, nutrients and light, which caused a lower content of foliar nutrients in maize, 
reducing in the corn grain production. As the corn grains have high content of starch, their reduction caused 
a decrease in the content of CHO and consequently of OM. However, this competition was not enough to 
alter levels of other nutrients, such as protein, lipids and fibers. Thus, maize (Zea mays) in monocrop or in 
intercropping with Ruzi grass (Brachiaria ruziziensis) and Guinea grass (Panicum maximum Jacq.) decreases 
the OM and CHO content of maize.
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Maize (Zea mais) is the most used cereal in the animal feeding, thanks to its high energy content (1,8 Mcal/
Kg DM NEL) and its digestibility value, despite its low protein content (9%). This feed is storage mainly by 
silage, which preserve it even for years, without changing its chemical composition. In the other hand, the 
ammonification does improve the nutritional composition especially in fibrous feeds, by using the ammonia 
volatilization from the reaction of the urea whit urease in a liquid media. The aim of this study was to analyze 
and to compare the effect of; silage, the ammonification and the two sequential treatments on the chemical 
composition of fresh maize used as a supplement in the diet of cattle in Tame region. On this region, specifically 
in the Hormiga Zone, maize was harvested at 80 days, which was selected three samples of fresh maize (FM), 
three were under ammonification (by micro-capsule technique) (AM), three were silage (in a 20 L plastic 
bag) for 1 month(SM), and 3 samples were silage for 1 month and then were ammonificated (SAM). For 
every treatment, 1Kg of sample was extracted, to analyze its dry matter (DM), crude protein (CP) neutral 
detergent fiber (NDF) acid detergent fiber (ADF) Hemicellulose (HCEL), cellulose (CEL) and lignin (LIG) 
content. A completely random analyze was used to examine the effect of the three experimental treatment, 
and to detect significantly differences a Tukey test was performed, using the PROC GLM command of SAS 
Software. It was observed that silage (p<0,001) and the ammonification (p<0,001) significantly affect the 
DM, CP, HCEL and LIG content of the maize analyzed, controlling between 75 and 90% of the variation of 
this chemical components. The DM in FM was statistically superior, silage and ammonification did not alter 
the DM content in the analyzed samples. CP content did increase dramatically on the AM samples and even 
more in the SAM samples. This behavior was inversely proportional with the LIG content on those samples. 
These observations agree with previous report of the effect of the ammonification on the reduction of the 
indigestible compounds in rough forages and straw. However Nor ADF or NDF were statistically different 
between treatments. Although HCE was numerically higher en AM (36%) than in FM (29%) there were not 
statistical difference among the experimental treatments. CEL was numerically inferior in FM and went rising 
in SM and SAM. These results pointing that the ammonification of the maize is way more effective that silage 
in raising the CP level and decreasing the LIG levels on the fresh Maize. However, using the ammonification 
as a complementary technique of the silage, could allow to the farmers not just stock forages such maize, but 
enrich them to, increasing its nutritional value and possibly its digestibility by reducing its LIG content. 
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The water availability in the soil interferes with the water relations, physiology and plant morphology, because 
according to the magnitude of the processes it can severely limit the production and even the survival of the 
species. The objective of this study was to evaluate the acid detergent insoluble fiber (ADF) content of Urochloa 
brizantha (Marandu, Xaraés, Piatã and Paiaguás) cultivars submitted to water stress. The experimental design 
was a completely randomized block with 5 treatments and 4 replications, where the treatments consisted of 
five rates of water saturation: 20, 40, 60, 80 and 100% of the maximum water retention capacity in the soil, 
totaling 80 experimental units. Irrigation was established as a function of the matric potential of water in the 
soil, which was monitored by tensiometers installed in the vases. Water monitoring was done daily in two 
shifts. At 40 days after the application of the treatments, the vegetal mass of the aerial part was collected, for 
later laboratory analysis of ADF. The data were submitted to analysis of variance, Tukey's test for forages and 
regression analysis for the water saturation rates at 5% probability. A linear effect was observed only for Piatã, 
where the higher the rate of saturation, the higher the ADF content. At the saturation level of 100%, there was 
a higher average level of ADF in all cultivars (51.46%), probably because of the higher availability of water, 
which favored its growth and the formation of this fibrous fraction of the forage. The cultivar with the highest 
average ADF content was Paiaguás (47.70%). Therefore, the higher the water content in the soil, the greater 
the ADF production capacity of the cultivars of U. brizantha, and the Paiaguás cultivar tends to have higher 
levels of ADF.
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The dry season influences the productive and qualitative characteristics of the national pastures, being able to 
lead to production losses in the farming systems and the Brazilian economy. The objective of this study was to 
evaluate the neutral detergent insoluble fiber (NDF) content of Urochloa brizantha (Marandu, Xaraés, Piatã 
and Paiaguás) cultivars submitted to water stress. The experimental design was a completely randomized 
block with 5 treatments and 4 replications, where the treatments consisted of five rates of water saturation: 
20, 40, 60, 80 and 100% of the maximum water retention capacity in the soil, totaling 80 experimental units. 
Irrigation was established as a function of the matric potential of water in the soil, which was monitored 
by tensiometers installed in the vases. Water monitoring was done daily in two shifts. At 40 days after the 
application of the treatments, the vegetal mass of the aerial part was collected, for later laboratory analysis of 
NDF. The data were submitted to analysis of variance, Tukey's test for forages and regression analysis for the 
water saturation rates at 5% probability. It was observed a quadratic effect where the higher the rate of water 
saturation, the higher the NDF content in the forage, regardless of the cultivar, probably due to the higher 
availability of water in the soil, which favored the growth of the plants of this treatment. Among the cultivars, 
Xaraés presented higher NDF contents (64.58%) than the others, regardless of the degree of saturation, which 
may be due to the more erect form of the cultivar, which demands more plant sustaining tissue, which make up 
most of the NDF fraction of the plant. Therefore, cultivars of U. brizantha tend to have higher NDF contents 
as a function of water availability, and the cultivar with these levels in a more expressive mode is Xaraés.
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The use of co-products of sisal (mucilage) in animal feed is already done empirically by producers of the 
sisal region. Another co-product from the sisal fiber processing industry is the beater powder, which presents 
potential for use as a moisture sequestering additive in silages, such as silage from the sisal mucilage, which has 
a high moisture content that justifies the addition of the mixer powder as a moisture scavenger. The objective 
of this study was to evaluate the addition of mixer powder in sisal mucilage silage in relation to organic acid 
contents. A completely randomized design with five levels was used: sisal mucilage silage without mixer 
powder (control); Addition of 5%, 10%, 15% and 20% of mixer powder, based on natural matter, with five 
replicates per treatment. Organic acid analysis was performed by high performance liquid chromatography 
(HPLC). The lactic acid content showed an increasing linear result (Y = 0.057714X + 0.8026). The use of the 
mixer powder as a moisture sequestering additive promoted an increase in the DM content and, consequently, 
favored an increase in lactic acid production, which is important for the rapid quick fall in the pH of the ensiled 
mass. In relation to acetic acid, a quadratic behavior (Y = - 0.25042X2 + 0.042364x + 0.9216) was observed 
with a maximum point of addition of the mixer powder with respect to the acid production of 8.46%. It has 
been observed the elevation of acetic acid to the mentioned point it was emphasized that all the treatments 
did not obtain a content higher than the maximum recommended in the literature, which is 2%. The contents 
of propionic acid and butyric acid showed a quadratic, but negative, behavior (Y = 0.087632X2-0.023586x + 
0.175 and Y = 0.14842X2-0.030362X + 0.2422, respectively), with a minimum point of 13.46% and 10.24% 
of additive, respectively. According to Roth and Undersander (1995),for a silage to be classified as very good, 
it must have propionic acid levels <0.50% and butyric acid <0.10%. In the current study, silage presented 
propionic acid and butyric acid contents lower than 0.20, regardless of the treatment, in addition to butyric 
acid contents lower than 0.10, except for the control treatment. Therefore, it is recommended the addition of 
10% (based on the dry matter) of mixer powder as a moisture sequestering additive in sisal mucilage silage as 
this provides better fermentative characteristics of the silage. 
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Teosinte (Zea mays subsp. Mexicana) is a summer grass originating in the American continent, and can be 
cultivated throughout the Brazilian territory. This forage has been commonly used to feed dairy cows in 
the west of Santa Catarina, in pasture form and in the green chopped form provided in the animals' trough. 
However, information on the appropriate cultivation characteristics and the productive performance of this 
crop are scarce in the literature. The objective of this work was to evaluate the behavior of the number of tillers 
in different densities of the teosinte culture, in order to verify if there is a density in which the plants present a 
greater number of total tillers. The experiment was carried out at the Experimental Farm of Ressacada - UFSC, 
from January to March, 2016. Four cultivation densities (60, 100, 140 and 180 thousand plants per hectare) 
were used, distributed in 32 beds of 4 m² (2x2 m), with each density repeated 8 times. The line spacing used 
was 0.60 meters for all treatments. The treatments differed in the number of plants per linear meter, being: 3.6, 
6.0, 8.4 and 10.8 plants per linear meter for treatments T60, T100, T140 and T180, respectively. Seeding was 
done manually in the four rows of each plot according to the culture density of each treatment. Fertilization 
was carried out according to the soil analysis using the nutrient requirements of the sorghum crop and three 
weeks after sowing the application of nitrogen fertilization was done. The plants were cut 54 days after sowing 
and all the tillers were counted from all the beds to calculate the number of tillers per plant. With the obtained 
data the Pearson correlation was calculated between the variables culture density and number of tillers per 
plant. The correlation between the analyzed variables was negative (-0.94) indicating that the number of 
tillers per plant was decreasing with the increase of the density of the crop. However, there was no difference 
between treatments for the total number of tillers per linear meter. 
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Pasture managementbased on forage morphostructural characteristics is indicated, since it improves the genetic 
and crop potential utilization. However, the use of lower residue heights favors tillering and the number of 
live leaves per tiller. However, it can affect leaf blade production due to decapitation of apical growth points. 
The aim was to evaluate the correlation between height of the last ligule (HLL), number of live leaves per 
tiller (NLT) and total leaf length (TLL) in summer annual grasses, under different growth intervals and Waste. 
Experiment research was carried out in a greenhouse belonging to DZ / FAEM / UFPEL. The treatments 
consisted of four annual summer grasses: Sorghum sudanense cv. BRS Estribo and S. sudanense cv. Comum, 
Pennisetum glaucum cv. BRS 1503, Sorghum bicolor cv. Catisorgo. Experimental design was completely 
randomized in a 4x3x2 factorial arrangement, with four repetition, four cultivars (previously cited), three 
indicative intervals for defoliation (one, two and three intact expanded leaves) and two residue heights (5 
and 10 cm ). Before each cut were measured in plant the height of the ligula of the last fully expanded leaf 
and the total length of plant. For these measurements, a representative tiller was marked per vessel. Data 
were submitted to Pearson correlation analysis (P<0.05) to determine the degree of relationship between 
variables. The means for the analyzed variables were: HLL = 28.53 cm; NLT = 5.96; TLL = 170.88 cm. Also, 
these variables presented a positive correlation with TLL (0.27, P<0.0001 and 0.37, P<0.0001 respectively). 
Variables HLL and NLT did not showed significant correlation (-0.10, P=0.0502). The insertion height of the 
last ligule tends to influence the final length of leaf mainly by the greater or lesser path that it has to travel 
within the sheath of older leaf. However, this had no influence on the number of leaves that, in turn, has the 
greatest genetic influence.
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Grass liginin consists of three types of monomeric units: p-hydroxyphenyl (H), guaiacyl (G) and syringyl 
(S). There is evidence that the composition of the monomers that form the lignin can influence the dry matter 
digestibility of grasses, even if there are no changes in the total lignin content. The objective of this study was 
to evaluate if there are correlations between monolignoids and the in vitro dry matter digestibility (IVDMD) 
of the Marandu grass, fertilized with chicken manure, in soil with or without incorporation. The experimental 
design was a randomized block design with four replications, in a 5 x 2 factorial arrangement, with five 
treatments of manure and two types of soil management, plus additional chemical treatment, with or without 
incorporation of fertilization ground. The treatments were: 0, 25, 50, 100 and 150 kg of phosphorus ha-1 of 
phosphorus contained in laying hen manure and a chemical treatment of 50 kg of phosphorus. The samples 
were separated manually in leaf blade (LB) and stem (S). Then the LF and S fractions were milled in a Wiley 
mill with a 1mm sieve. Subsequently, the final dry matter analysis was carried out in the oven of 105ºC, used 
to calculate the parameters analyzed. The IVDMD was evaluated according to the methodology adapted 
for the use of the artificial rumen. To determine the monomeric composition of the lignin the oxidation 
with nitrobenzene was used and then the quantities analyzed were determined by High performance liquid 
chromatography. The results were expressed as milligrams of cell wall mg-1 monomer. The incorporation of 
soil fertilization had no effect on the correlation of monomers with IVDMD. Significant and low correlation 
was observed between the amount of GLB and IVDMD, and for GS and IVDMS for the EGP treatment (50), 
which was a negative magnitude ratio for IVDMD = 75.66 - 0.907 (GLB) and for the DIVMSS = 65.36-0.5095 
(GS), emphasizing that lower amounts of the G monomer positively affect IVDMD. For the NPK treatment 
(50) it presented a positive and significant correlation for the SS concentration, with the IVDICS = 65.36 ± 
0.3777 (GS). The other treatments showed no correlation. The use of correlations between the digestibility 
and the proportion of monomers could not be used as an indicative parameter of forage quality, due to the low 
correlation evaluated in this study.
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Large-scale food production presents difficulties in discarding its by-products, with recycling being increasingly 
targeted. The use of by-products in animal nutrition may drastically aid in minimizing the environmental 
impacts caused by the erroneous disposal. Cassava crop residues are a viable alternative to animal feed. Also 
known as branch, Its aerial part is usually discarded and has high nutritional value and some characteristics for 
silage production, such as dry matter and protein content. The aim was to evaluate the protein quality of the 
aerial part of two cassava cultivars with or no pre-drying. The discard matter was obtained in the harvest of 
roots, on April of 2015, from the cultivars cassava Pao and IAC 7650. The treatments were: silage cv.Pao (SP), 
pre-dried silage cv.Pao (SPD), silage cv.IAC 7650 (SI), pre-dried silage cv.IAC 7650 (SID). Branches were 
30 cm cut, immediately pricked in particles of 5 cm with razor type fodder grinder and silage. In pre-dried 
treatments, material was exposed to field ambient condition for three hours until it reached 30% dry matter 
(DM). The average DM matter (% wet) content at silage with no pre-drying was 23.84% and 27.09% for SP 
and SI respectivily, and for pre drying treatments was SPD 30.67% and SID 32.08%. For silage making, four 
experimental microsilos for each cultivar, with Bunsen valve were used, with forage density of 680 kg m-3 of 
wet matter, conserving for 60 days. Samples for branch’s nutritional quality were obtained in five different spots 
and for silage subsamples were picked up from each microsilo, both placed in a forced-air dryer at 55°C for 72 
hours. Afterward, samples were ground through a Wiley mill to pass a 1 mm sieve. Crude protein content (CP; 
% DM) was determined indirectly from the total nitrogen value by Kjeldahl method which was based on three 
phases: digestion, distillation and titration. The data were submitted to variance’s analysis by Proc. Mixed of 
SAS (SAS Inst., Inc., Cary, NC) and, when significant the difference, means were compared by DMS Fisher’s 
Test at the level of significance of 5%. There was a significant difference (P<0.05) between CP levels of the 
pre-ensiling samples, with CP values of 15.98%; 15.62; 14.43% and 14.40 respectively for SP, SPD, SI and 
SID. Silage CP content had cultivar influence (P<0.05), but not of pre-drying, being superior for cv.Pao with 
or without pre-drying (SP: 15.50%; SPD: 16.03%) and lower for cv.IAC 7650 (SI:15.50%, SID:16.03%). For 
all treatments, the content and CP was similar to that of the pre-ensiled, showing the efficiency of material 
conservation. The CD values found were considered optimum for silage, demonstrating the potential of this 
by-product, mainly because it presented higher levels than the majority of forages usually silage. The aerial 
part of cassava showed efficiency to be ensiled, maintaining the protein levels in all treatments.

Keywords: by-product, ensiling, forage conservation, pre-dried, ruminant nutrition
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Forage grasses have high water content and its nutrients end up being leached, reducing silage nutritive value. 
Thus, there is a need to use additives that reduce losses, as wheat bran. The wheat bran addition on silage 
aims to reduce losses, improve compaction, nutritive value and protein content of silage, like fibrous content 
reducing. The aim was to crude protein content annual of ryegrass (Lolium multiflorum, Lam.) mixed with 
lopsided oats (Avena strigosa, Schreb.) with addition of wheat bran. Research was carried out at Unidade 
de Ensino e Pesquisa from Universidade Tecnológica Federal do Paraná (Unepe/UTFPR), campus Dois 
Vizinhos, from April to November 2016. The experimental area was shared into three blocks of six 9 m2 plots. 
Experimental design was randomized blocks, with two treatments and three repetitions. Treatments were 
lopsided oats and annual ryegrass silage (LRS), or silage from lopsided oats and annual ryegrass with 3% of 
wheat bran addition (LRWS). Seeding was manual throwing sowing, with 60 kg ha-1; 40 kg ha-1 lopsided oats 
and annual ryegrass and vetch seed’s density, respectively. Before silage, two cuts were made to standardize 
the forage canopy. The third cut material remained exposed on experimental field for three hours pre-drying. 
After, plants were immediately pricked in particles of 5 cm with razor type fodder grinder and 37 days kept 
in experimental PVC microsilos with 10 cm diameter and 50 cm length. The 2.350 kg ensiled total mass was 
compacted at a density of 650 kg m-3 (wet). For wheat bran inclusion, 70.5 g of pre-ensilage total weight were 
weighed, mixed and then placed in the microsilos. After opening, silage samples were picked up from each 
microsilo, placed in a forced-air dryer at 55°C for 72 hours. Afterward, samples were ground through a Wiley 
mill to pass a 1 mm sieve. Crude protein content (CP; % Dry Matter) was determined indirectly from the 
total nitrogen value by Kjeldahl method which was based on three phases: digestion, distillation and titration. 
Data were submitted to variance’s analysis by Proc. Mixed of SAS (SAS Inst., Inc., Cary, NC) and, when 
significant the difference, means were compared by Tukey’s Test (P<0.05). No significant difference (P>0.05) 
was observed on silage CP content (LRS: 21.5; LRWS: 20.6). The 30% of wheat bran addition to the winter 
grasses silage had no effect on the CP levels.

Keywords: Avena strigosa, Lolium multiflorum Lam, microsilo, nutritive value, silage additive, silage quality
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Mixed pastures can provide higher animal performance by the high nutritional value in relation to the singular 
grasses. This is explained by the presence of legumes, which present higher levels of crude protein (CP) and 
digestibility. The objective of the study was to verify the absolute amount of CP in the average forage masses 
at the entrance and exit of cows in the pastures, as well as the average disappearance percentage during the 
first year of use of grasses of the genus Cynodon, singular or mixed with Forage peanut (Arachis Pintoi). The 
experiment was conducted at the milk cattle research and teaching unit of the Federal Technological University 
of Paraná, Câmpus Dois Vizinhos. An area of approximately 3,000 m2 was used, distributed in 12 paddocks of 
15 x 15 m. The experimental design was a randomized block, with four treatments and three replicates. The 
treatments were Tifton 85 (TF) and Coastcross (CC) in single pasture, Tifton 85 + forage peanut (TF+FP) and 
Coastcross + forage peanut (CC+FP) with intercalated and successive implantation of one line to the grass 
and three consecutive lines to the legume. As experimental animals, lactating cows of the Jersey breed were 
used. Were evaluated the average of forage mass, structural components of grasses and forage peanut, in the 
pre and post grazing. For the components of the separation, the percentage of crude protein was measured. 
The collected data were submitted to analysis of variance and comparison of means by Tukey test at 5% of 
significance. Single pastures had a higher average forage mass, both available and residual, during the first year 
of use in relation to the mixed with forage peanut. The CP available before the entry of the cows in the pastures 
was higher in the single grasses, with average values of 572 and 530 kg-1 ha for CC and TF, respectively, 
representing 17.5 and 16.2% of the total mass. The CP values for the mixed presented 473 and 436 kg-1 ha for 
CC+FP and TF+FP (18.5 and 17.9% of the total mass). In the mean residual fodder mass, higher values of CP 
were observed for the CC pastures independent of the system, not differing from the singular TF grass. There 
was greater disappearance of CP in single pastures (268 and 257 kg-1 ha of CP for CC and TF respectively) 
corresponding to 46.9 and 48.5% of the available CP. In the mixed systems, the observed percentage was 34.5 
and 42.0% of CP disappearance for CC+FP and TF+FP, respectively. Therefore, single pastures of CC and 
TF present in their first year of use available forage masses and CP in absolute values superior to the mixed 
systems. The participation of the legume in the system increases the CP percentage values in the pasture, 
however, due to the lower dry mass verified, the absolute values are lower than the system with the singular 
grasses. After grazing, PB values in the mean residual mass were more similar between the systems, indicating 
that the feed peanut mass was little consumed by the animals.

Keywords: Arachis pintoi, Coascross, forage mass, mixed pastures, Tifton 85
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The growth habit of forage legumes can be a key factor for the persistence in mixed pastures. Legumes 
with voluble growth habit, such as calopo, can be more vulnerable to grazing due to exposure of their apical 
meristem. The defoliation frequency can increase or decrease the biomass intake of this plants by the animal. 
The objective of this study was to evaluate the influence of defoliation frequency on restoration of calopo 
branches in mixed pastures. The experiment was conducted in the Animal Science Department at Federal 
University of Lavras MG, Brazil. The experimental area had 0.6 ha of mixed pastures of Brachiaria brizantha 
cv. Marandu with Calopogonium mucunoides cv. Comum, divided into 16 experimental units. The stocking 
method used was “mob stocking”. Experimental design was randomized blocks and treatments were three 
defoliation frequencies (DF) representing the time that canopies reach at 90% (90LI), 95% (95LI) and 
100% (100LI) of incident light interception and an extra treatment under free growth condition (FG), with 
four repetitions. The post-grazing goal for all treatments was 15 cm. Evaluations were carried out in two 
experimental periods (EP), (10/02/2014 to 01/20/2015 and 01/21/2015 to 04/16/2015 in the first year, and 
10/12/2015 to 01/24/2016 and 01/25/2016 to 05/13/2016 in the second year, respectively). Three frames of 0.5 
x 1 m were fixed in each paddock. The density of plants and branches was quantified before and after grazing, 
in order to observe the influence of the defoliation frequency on legume survival after grazing. Dataset were 
submitted to variance analysis using PROC MIXED from SAS program, Student t test was used (P < 0.05), 
and year was considered as random. In the pre-grazing condition, larger numbers of calopo plants and branches 
were observed in canopies managed at 90LI (P = 0.0012 and 0.0032, respectively). Fifteen plants per meter 
square were found in treatment 90LI while 13, 10 and 9 plants in treatments 95LI, 100LI and FG, respectively. 
Under 90IL treatment, 133 branches were obtained while 117, 69 and 75 in treatments 95LI, 100LI and FG, 
respectively. In the post-grazing condition, similar response to the pre-grazing condition was observed. The 
highest number of plants and branches were found in 90LI treatment (P = 0.023 and 0.0076). Under lower 
defoliation frequency a higher percentage of legume biomass was removed as the branches (P = 0.0046). This 
biomass removal reach at 59%, compared to 26% obtained in the 90IL treatment. The defoliation frequency of 
90% of IL reduces the severity of grazing animals to remove plants and branches of calopo in mixed pastures.

Keywords: Calopogonium mucunoides, grazing management, legume survival, branches
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With a seasonality of forage production there is a decrease in forage production in the dry season. In contrast, 
production in the rainy season is excessive and the management of the areas should be cautious. In this sense, 
forage conservation is an essential management practice to guarantee quality food during times of forage 
shortage, in order to meet the requirements of the animal throughout the year and to increase the efficiency of 
use not to pass during the period of greatest production. The objective of this study was to evaluate the effect 
of different additives on the in situ degradability of DM of Urochloa brizantha silage cv. BRS Piatã. The piatã 
grass, established in the experimental area of Embrapa Agrossilvipastoril in Sinop - Mato Grosso, was used 
the factorial scheme 6 x 5, in the completely randomized design, with three replicates per treatment, totaling 
90 experimental silos, maintaining the specific mass of 650 Kg/m3. The material was submitted to the different 
treatments: without additive - (control); with bacterial inoculant; with antibiotic-bacterial inoculant; with milled 
grain corn (MGM); crude glycerin (CG) and soybean molasses (SM) in the amount of 100 g.kg-1 of the natural 
material, was crushed and ensiled in experimental PVC silos provided with Bunsen type valves. Experimental 
silos were opened on days 3, 7, 14, 28 and 56 days. Only the silages of the last fermentation period were used 
for 56 days. The incubation procedure was performed in the Animal Metabolism Sector of UFMT - Sinop. For 
this purpose a crossbred bovine, with average weight of 500 kg, fistulated in the rumen, was used in U. brizantha 
cv. Marandu with water ad libtum supplemented with 2 kg / day of concentrate (protocol of the ethics committee 
on the use of animals N° 23108.701716/14-7)., using the times: 0; 2; 4; 6; 12; 16; 24; 36; 48 and 72 hours. In 
the incubation residues the DM contents were determined in order to estimate the disappearance ratio of these 
fractions of the samples in the respective incubation times. The silages with MSJ and MGM showed higher 
soluble fraction (A), 40.18 and 41.02%, while silage control and Sil All 4x4 had the lowest levels (18.06 and 
19.8%, respectively). The lowest levels of potentially degradable insoluble fraction (B) are from the silages with 
MSJ and MGM with 45.85 and 47.85, respectively. As for fraction "B", the silages with CG, MSJ and MGM 
were the smaller values, in relation to the other silages. In the potential degradation (sum of the fractions A and 
B) the MSJ and MGM silages also showed high ruminal DM degradability (86.06 and 88.87%, respectively). 
This is explained by the fact that MGM has a high content of starch with a potentially high degradable fraction, 
becoming available to the ruminal microorganisms. It is recommended the addition of MSJ or MGM (100 g.kg-
1 MV) in ensilage of piatã grass, because presented the best in situ digestion parameters of MS.
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Acknowledgments: CNPq for the financing of the project.

Degradability of Piatã grass silage (Urochloa brizantha cv. BRS Piatã) 
with additives

Alisson Diego B. Sedano¹, Dalton H. Pereira¹, Bruno C. Pedreira², Douglas S. Pina3, Isadora 
M. Xavier*¹, Hozane A. Souza¹, Henrique M. Silva¹, Kaio Augusto. R.S.C. Soares *¹

¹Federal University of Mato Grosso, Sinop/MT; ²Embrapa Agrossilvipastoril Sinop; ³Federal 
University of Bahia, Salvador/BA

*Master student – imacedox@gmail.com

Theme 5  |  Grasslands and forages



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 577

The forage canopy is composed of tillers with different age groups, which present specific development 
patterns. The objective of this study was to understand how is the development of young, mature and old 
tillers of Brachiaria brizantha cv. Marandu Syn. Urochloa brizantha cv. Marandu (marandu palisade grass) 
during the beginning and at the end of the deferment period. The experiment was conducted from October 
2014 to July 2015 in a completely randomized split plot design, with four replicates. Leaf appearance and 
leaf elongation rates were greater in the young tillers when compared to old tillers (young: 0.05 leaf tiller-1 
day-1, and 0.62 cm tiller-1 day-1; old: 0.02 leaf tiller-1 day-1, and 0.20 cm tiller-1 day-1; P = 0.0134, P = 0.0414, 
respectively for the variables). Stem elongation and leaf senescence rates were unaffected by the factors 
studied. The final leaf length was similar between the tillers at the beginning of the deferment period. The 
number of live leaf (NLL) was lesser in the old tiller when compared to young and mature tillers (2.4, 3.6, 
4.1; P = 0.0008). The length of stem (LS) presented a contrary response pattern to that observed for NLL (P 
= 0.0086). The LS was also lesser at the end than in the beginning of the deferment (21.3 cm, 29.3 cm, P = 
0.0151). The amount of old tillers was greater than young and mature tillers (800 tillers m-2, 299 tillers m-2, 
358 tillers m-2, respectively; P = 0.0001). Young tillers of marandu palisade grass have greater leaf growth and 
better morphological composition than mature and old tillers. In order to improve the structure of the deferred 
canopy, it is necessary to adopt strategies of management that increase the population of young tillers in the 
pasture.
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The annual ryegrass (Lolium multiflorum Lam.) is one of the most widely used grasses in the state of Rio 
Grande do Sul in the winter due to its characteristics of high forage yield and nutritional quality. However, the 
different environmental conditions may present limiting factors to the productive potential of different ryegrass 
cultivars. The objective of the study was to evaluate the total dry matter yield of diploid and tetraploid annual 
ryegrass cultivars in the lowlands on the western border of RS. The experiment was conducted between May 
and November 2016, in the experimental area of the Federal University of Pampa, Campus Itaqui-RS. The 
climate of the region is humid subtropical (Cfa) according to the climatic classification of Koppen and the 
soil is classified as hapless plenosol. The genotypes evaluated were three diploid cultivars (Le 284, Ponteio 
and Camaro) and five tetraploids (Winter Star, Escorpio, Barjumbo, Bar HQ and Potro). The experimental 
design was a randomized block, with four replications, using plots of 4.25 m2 with five rows and spacing of 
0.17 m, considering the three central lines to sample. The evaluations consisted of cuts made when the plants 
reached 20 cm of height, leaving a residue of 10 cm. After the harvest, the samples were weighed and dried 
in an oven with forced ventilation at 55ºC for 72 hours, after which they were weighed again to obtain the dry 
matter weight (kg DM ha-1). The total dry matter yield was obtained by the total production of all harvests. 
Data were submitted to analysis of variance and comparison of means by Tukey test at 5% of error probability. 
There was a difference (P<0.05) between the tested materials, with the cultivar Potro presenting the highest 
average with 4374 kg DM ha-1, superior to another tetraploid cultivar Escorpio (2153 kg of DM ha-1). The 
other cultivars presented intermediate values, without differentiating between them: Ponteio (3655 kg of MS 
ha-1), Bar HQ (3200 kg of DM ha-1), Winter Star (3126 kg DM ha-1), Barjumbo (2934 kg DM ha-1), Camaro 
(2682 kg MS ha-1) and Le 284 (2671 kg DM ha-1). The tetraploid cultivar Potro was superior in productivity 
in relation to the tetraploid Escorpio, however the three diploid cultivars were similar to each other, without 
differentiating themselves from the tetraploid materials. The yields, in general, were lower than those reported 
in the literature for the cultivars tested, probably due to edaphoclimatic limitations.
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The knowledge of the use of feeding stations and displacement of grazing animals is an important tool for 
an appropriate planning of agricultural systems. The structural sward characteristics are modified according 
the availability of biomass and changes the selection and abandonment of feeding stations and the efficiency 
of grazing. The experiment was carried out at Federal University of Santa Maria-RS, Brazil, to evaluate the 
use of feeding stations and displacement patterns of beef heifers in Alexandergrass (Urochloa plantaginea 
(L.) Hitch) pasture receiving rice bran as a supplement (0, 0.5 and 1.0% of body weight (BW)). The grazing 
method was a rotational stocking. The experimental area was composed of six paddocks of 0.8 ha and each 
paddock was divided into four plots. The interval between grazing corresponded to 200 degree-days and each 
plot was utilized during five days. Angus heifers (three test animals per paddock plus put-and-take animals) 
were managed to keep 25 ± 5 cm in the post-grazing sward height. Evaluations of feeding stations were made 
during daytime periods, in four evaluations dates between February and April 2015 in four daily cycles of 
ten feeding stations, through visual observation. The experimental design was completely randomized, with 
repeated measures arrangement, three treatments and two repetitions of area. We observed no interaction 
between levels of supplement x grazing cycles for time at feeding station, stations per minute, steps per minute 
and steps between stations (P>0.05). The variables steps between stations and steps per minute did not differ 
(P>0.05) between heifers receiving different levels of supplement and grazing cycles (1.54 ±0.06; 7.30 ±0.45 
steps, respectively). The variables time per feeding station and stations per minute did not differ between 
levels of supplementation (14.38 ±0.07 seconds; 4.81 ±0.22 stations, respectively). Differences were observed 
for these variables in different grazing cycles (P<0.05). The time per feedind station was higher in the last 
cycle of grazing (16.54 ±0.77 seconds), and lower in the first and second cycles (13.28 ±0.77 seconds), similar 
to each other. Already in the third cycle the time per season was similar to other cycles (14.45 ±0.77 seconds). 
The feeding stations per minute was superior in the first and third grazing cycles (5.10 ±0.26 stations), lower 
in the last cycle (4.20 ±0.26 stations), and the second cycle was similar to the others (4.86 ±0.26 stations). 
Heifers receiving different levels of rice bran in Alexandergrass don′t modify the patterns of use feeding 
stations. However, the time per feeding station and the station per minutes are influenced by the utilization 
period of the pasture.
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The diversity of groups of soil fauna allows us to understand the functionality of these organisms and the 
ecological complexity of these communities, as well as the changes of climate and soil management exert 
direct and indirect influence on organisms may decrease or increase the number and diversity of them. The 
objective of this study was to evaluate the diversity and richness of soil mesofauna in the rainy and dry season, 
as an indicator of soil quality in the semiarid region. The experiment was conducted at the Experimental 
Station Lagoa Bonita/ Lucas, the National Institute for Semiarid - INSA/MCTI, located in Campina Grande, 
PB. To determine the mesofauna of the soil, samples of soil + litter were collected using metal rings (diameter 
= 4.8mcm and height = 3 cm). These rings were introduced into the soil with successive hammer strokes until 
they were completely filled with soil. To remove the ring from the ground, a spatula inserted laterally was 
used. The excess soil was removed, and the ring was subsequently wrapped in two disks of different tissues, 
one filó and another white TNT (Non-Textured), then carefully packed in plastic trays, covered with bags to 
minimize the Loss of water content of soil and material. Throughout the dry period, prior to sample removal 
with the ring, the area was moistened so as to prevent the sample from shedding and thereby hinder the 
extraction of the organisms. After being collected, the samples were taken to the Berlese-Tullgren extractor 
battery modified for the extraction of the constituent organisms of the soil mesofauna. This method consists 
of the downward migration of the insects from the soil sample due to the temperature rise caused by the 
temperature at the soil surface. Thus, the insects that fell into the funnel and subsequently into the 240mL glass 
vessel contained a measure of 30mL of 70% ethyl alcohol solution. All samples were held in the extractor for 
96 hours exposed to light and heat, With the temperature at the top of the ring reaching 42°C. The battery of 
extractors was sealed with nylon screens to prevent the drawers' lights from attracting other insects during the 
night time, which could mask the information. The contents of each vial were transferred to the Petri dishes 
and then the counting and identification at the order level of the organisms present in each sample was carried 
out with the aid of a binocular loupe. For quantitative evaluation of mesofauna was measured the total number 
of organisms (abundance of species) and qualitatively by diversity. The predominant groups in the study area 
were: Acarina, Collembola and Diptera in the dry season and the rainy season stood Acarina, Collembola and 
Protura indicating that these organisms play an important role in the area of Caatinga.
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Integrated crop-livestock systems are characterized by rotations of crops and pastures. The objective of the 
present study was to evaluate the effects of crop predecessors (maize or soybean) and their residues on ingestive 
behavior patterns of lamb grazing Italian ryegrass (Lolium multiflorum Lm.) in the subsequent pasture phase. 
Treatments consisted of two-residue heights (0 and 15 cm) and two predecessor crops (maize or soybean). 
Texel lambs grazing on Italian ryegrass pasture preceded by either maize or soybean crops, we measured 
short-term intake rate, grazing behavior (bite mass, bite rate, residence time), and sward characteristics (pre- 
and post-grazing canopy height, herbage mass, distribution of grass morphological components). Lambs 
displayed higher short-term intake rates when grazing pastures with predecessor soybean crop (PSC) than 
with predecessor maize crop (PMC) (p = 0.008). This result may be associated with a higher bite mass in PSC 
pastures (p = 0.001) given that bite rate was not different (p > 0.05) between treatments. In PSC pastures, 
pseudostem and sheath development increased the leaf mass (kg DM.ha-1) and thus the bite mass. More than 
50% of the sward stratum in PMC pastures was composed of weeds and inflorescences, which may have 
contributed to decrease in leaf accessibility and consequently lower bite mass compared to PSC pastures. 
This sward characteristic also increased walking time (p < 0.001) and decreased (p < 0.001) residence time at 
each feeding station. Under the conditions of the present study, predecessor crops may have influenced sward 
structure of the subsequent Italian ryegrass pasture. In particular, PMC may negatively impact the ingestive 
behavior patterns of lamb grazing Italian ryegrass. 

Keywords: Predecessor crop; harvest; ingestive behavior; short-term intake rate
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The silage is a technique of forage conservation that allows its use in periods of food shortage. The evaluation 
of the inclusion of coproducts from the productive chain of biofuels in sugar cane silages may favor the 
increase of the nutritional quality of this bulk. The dry matter (DM) and crude protein (CP) contents of sugar 
cane silages with sunflower meal (FG), a coproduct obtained by the extraction of the oil for the production of 
biofuels, were evaluated in this work. Five levels of inclusion (NI) of the sunflower meals (FG) (0%, 3%, 10%, 
17% and 20%) were studied in relation to the dry matter of sugar cane during silage and at different opening 
times (7, 12, 24, 36 and 41), with the objective of determining a better NI of the FG and the time (in days) most 
suitable for opening the silos. The material was ensiled in laboratory silos with density of 600 kg m-3. The 
silos were opened in the opening times mentioned above and samples were collected for the determination of 
the DM and CP contents of the silages. The experiment was carried out at the Biofuel and Animal Nutrition 
Laboratories of the Federal University of the Jequitinhonha and Mucuri Valleys, in Diamantina, Minas Gerais, 
Brazil. For the determination of the effect of the treatments, was used the Software Statistica 7.0 with the 
Response Surface methodology (P<0.05), using two factors for the evaluation: NI of FG and opening time 
of silos. There was a significant effect on the DM content, presenting linear behavior (P = 0.0003; r2 = 0.47). 
However, there was no significant effect on the open-time factor (P>0.05). The inclusion of 3% and 10% of 
the FG allowed the silages to reach 30% and 36% of DM, respectively, which shows the silages as being of 
good quality. For the CP contents of the silages, a linear behavior was observed with the inclusion of FG in 
the silages (P = 0.044; r2 = 0.18), evidencing the increase in CP contents as the NI increased, from 1.73% CP 
(0.0% inclusion) to 8.0% CP when the maximum level of FG was included in the silages (20.0% inclusion). 
Regarding the opening time factor, there was no significant effect (P>0.05) in relation to the CP contents. 
Therefore, it is concluded that the inclusion of FG during the ensiling of sugar cane is recommended up to the 
NI of 10% and the storage time of the silages should not be less than 7 days.

Keywords: biofuels, coproduct, nutritional value
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The use of sugar cane in the form of silage is widely used, since the time of greatest natural shortage of forage 
coincides with the time of greater productivity of this crop, which allows to conserve surplus production. 
Because it is a food with a low crude protein content, the inclusion of coproducts from the biofuel production 
chain can contribute to increase the nutritional value of this food. The dry matter (DM) and crude protein (CP) 
contents of sugar cane silages with crambe meal (FC), a coproduct obtained from the extraction of the oil for 
the production of biofuels, were evaluated in this work. Five levels of inclusion (NI) of the FC (0%, 3%, 10%, 
17% and 20%) were studied in relation to dry matter of sugar cane during silage and at different opening times 
(7; 12, 24, 36 and 41), with the objective of determining a better NI of the FC and the time (in days) more 
adequate for the opening of the silos. The material was ensiled in laboratory silos with a density of 600 kg m-3. 
The silos were opened in the opening times mentioned above and samples were collected for the determination 
of the DM and CP contents of the silages. The experiment was carried out at the Biofuel and Animal Nutrition 
Laboratories of the Federal University of the Jequitinhonha and Mucuri Valleys, in Diamantina, Minas Gerais, 
Brazil. For the determination of the effect of the treatments, was used the Software Statistica 7.0 with the 
Response Surface methodology (P<0.05), using two factors for the evaluation: NI of FC and opening time of 
silos. There was a significant effect on the NI of the FC in relation to the DM content, presenting linear behavior 
(P = 0.00002; r2 = 0.58). However, there was no significant effect on the open-time factor (P>0.05). The NI of 
the FC responded with higher DM contents, since sugar cane presented 25% DM in silage. Thus, inclusion of 
increasing levels of the FC contributed to raise the DM content of the ensiled material, reaching levels close 
to 35% of DM when 12% of FC were added in the silages, satisfying the range of 30% to 35% DM, which 
characterizes the silages as being of good quality. In relation to CP levels, a significant effect was observed 
for this variable in relation to the NI factor of the FC, in which it presented a linear increasing behavior (P = 
0.00002; r2 = 0.59), evidencing the increase in CP levels as the NI of the FC in the silages increased, from 
1.7% CP (0.0% inclusion) to 14% CP (20% inclusion). There was no significant effect on the time of opening 
(P>0.05) in relation to CP contents. Therefore, it is concluded that the inclusion of FC during sugar cane silage 
is recommended until the NI of 12% and the silage storage time should not be less than seven days.
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In southern Santa Catarina state, annual ryegrass (Lolium multiflorum L.) is the temperate grass species most 
used to adapted better to climate and local production systems. However, the vast majority of farmers use 
practically the "Common" cultivars. Without adequate physical, physiological and genetic quality control, 
these cultivars present limitations on the extension of the productive cycle and productivity. In this sense, 
the objective of this study was to evaluate the duration of the productive cycle and the total accumulation of 
green fodder of five annual ryegrass genotypes submitted to intermittent stocking with the same proportion of 
defoliation. The experiment was conducted at the Unibave experimental farm in Orleans, Santa Catarina. The 
experimental design consisted of randomized complete blocks, with five treatments and three replicates (15 
experimental units with 290 m2 of area each). The treatments corresponded to genotypes of annual ryegrass 
(Lolium multiflorum L.) cv. Ponteio, São Gabriel, La The pre-grazing height was the same for all genotypes 
(20 cm high), with the grasses being lowered by 50 % of the initial height (10 cm of post-grazing height). The 
sowing was performed on May 02, 2016 and the sowing density was 50 kg ha-1 of seed applied to the haul. A 
measure of the duration of the annual ryegrass genotypes was used, grazing exclusion cages were used, for 
which 20 tillers were marked in each cage and counted the duration of the vegetative period until the beginning 
of the seed formation. The accumulation of forage was determined by the difference in growth of the pastures 
that comprised the previous post-grazing and the following pre-grazing during the whole experimental period. 
For this, before and after the grazing, 3 points representative of the average pasture condition were chosen 
at the time of evaluation, using a square iron frame with 0.0625 m2 area. At these sites, the tillers were cut at 
ground level and then weighed to determine the forage green mass (MV). In relation to the precocity of the 
productive cycle, the cultivar Ponteio reached the reproductive stage 62 days after seeding, followed by the 
cultivar São Gabriel (68 days after seeding), La Estanzuela 284 (97 days after seeding), Winter Star (105 days 
after seeding) and Barjumbo (116 days after seeding). In relation to the total forage accumulation, the highest 
values were observed for the cultivar Barjumbo (48 552 kg ha-1 of GM), followed by the cultivar Ponteio and 
Winter Star (35 884 and 33 025 kg ha-1 of GM, respectively), São Gabriel (17 167 kg ha-1 of GM) and La 
Estanzuela 284 (11 893 kg ha-1 of GM). The cultivar Barjumbo stood out among the genotypes studied by the 
extension of its productive cycle and its productivity, proving higher fodder yields.

Keywords: canopy height, genotypes, green forage mass, pre-grazing, post-grazing
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The variation in forage availability during the year associated with the need to intensify production has 
contributed to the use of tropical grass silage. The use of this technique of forage conservation increases every 
year due to technological advances such as more efficient harvesting machines and the use of additives at the 
time of silage. The objective of this work was to evaluate the effect of different additives on the fermentative 
dynamics of silage of Urochloa brizantha cv. BRS Piatã. The piatã palisade grass established in the experimental 
area of Embrapa Agrossilvipastoril in Sinop - Mato Grosso / BR, was harvested and ensiled in experimental 
silos of PVC, maintaining 650 kg/m3, at the time of cutting, the grass presented dry matter of 230 g.kg-1 (DM). 
Before ensiling, the chopped material was submitted to different treatments: without additive - (control), with 
bacterial inoculant Sila Prime (Star Lab), with bacterial anzyme-inoculant Sil All 4x4 SW (Alltech do Brasil), 
with milled ground corn (MGM); crude glycerine (GB) and soybean molasses (MGM) in the amount of 100 g/
kg1 of natural matter. The experimental silos were opened in different fermentation periods (3, 7, 14, 28 and 56 
days). The factorial scheme (5 x 6) was used in the completely randomized design (DIC) with three replicates 
per treatment, totalizing 90 experimental silos. The values of soluble carbohydrates (CS), hydrogenation 
potential (pH), titratable acidity (ACT) and ammoniacal nitrogen (N-NH3) were analyzed for fermentative 
dynamics. The silage without additive presented a CS content of 5.66 g.kg-1 MS, whereas the silage with 
MSJ showed 6.41 g.kg-1 MS, difference related to the higher concentration of soluble carbohydrates of this 
additive. For N-NH3 there was no interaction between additives (P> 0.11). The addition of the microbial-
enzyme inoculant in the silage did not alter the pH value during the PF, while the silages with GB, MSJ and 
MGM showed significant pH reductions. The silage with MSJ showed pH stabilization at 7 days of PF, with 
a value of 3.78. At 56 days of PF silages with GB and MSJ showed the highest averages for ACT (20.75 and 
19.60 ml of 0.1 N NaOH until reaching pH 7), being possibly connected the higher concentration of organic 
acids such as acetic and lactic acid, which are produced by lactic acid bacteria and enterobacteria that use 
glycerol (present in GB) and carbohydrates (present in the MSJ) as substrate. Thus, it is recommended the 
addition of MSJ or MGM (100 g.kg-1 MN) in ensilage of piatã palisade grass, therefore, provided adequate 
fermentative dynamics.
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A meta-analysis was undertaken to investigate the impact of homolactic and heterolactic bacteria on the 
fermentation of cereal (corn, millet and sorghum), grass and sugarcane silages considering only Brazilian studies 
as a model. The final database had 94 articles published in scientific journals (641 treatments means evaluated) 
spanishing 1997–2017. Studies with cereal, grass and sugarcane silage accounted for 28.7% (n = 27), 27.7% 
(n = 26) and 43.6% (n = 41) of the database, respectively. For both types of crops, treatments were classified 
into three categories: 1) silage with no inoculant (untreated), 2) silage treated with homolactic and facultative 
heterolactic bacteria (hoLAB: Lactobacillus acidophilus, L. curvatus, L. paracasei, L. plantarum, L. salivarius, 
Pediococcus acidilactici, P. pentosaceus, Streptococcus bovis, and S. faecium, or their combinations), and 
3) silage treated with obligate heterolactic bacteria (heLAB: Lactobacillus brevis, L. buchneri, L. kefiri, L. 
hilgardii and Leuconostoc mesenteroides, or their combinations). The meta-analysis was performed through 
the MIXED procedure of SAS using the study as a random effect. Data of silage fermentation were weighted by 
the inverse of the standard error of the mean or the n of observations of the mean (when squared standard error 
was lacking) using the WEIGHT statement. The covariates (application rate of bacterial inoculation, length 
of fermentation and type of silo) wFere removed from the model if the random covariance was not significant 
(P>0.05). Differences between means were determined using the P-DIFF option of the LSMEANS statement, 
and significant differences declared at P≤0.05. Inoculation of cereal silage with heLAB increased (P<0.01) the 
concentration of acetic acid by 20.1% (+2.4 g kg-1 of dry matter (DM)) and reduced (P<0.01) lactic acid and 
ethanol by 22.1% (–13 g kg-1 of DM) and 65% (–11.9 g kg-1 of DM), respectively.. Inoculation with hoLAB did 
not affect (P>0.05) the fermentation process of cereal silage, but it reduced (P<0.01) gas and DM loss in grass 
silage by 26.3% (–14.6 g kg-1 of DM) and 21.6% (–21.3 g kg-1 of DM), respectively. In opposite, inoculation 
of grass silage with heLAB increased (P<0.01) silage pH and the concentration of ammonia-N by 170 and 180 
g kg-1 of total N as compared to the untreated and hoLAB silages, respectively. The inoculation of sugarcane 
silage with heLAB reduced (P<0.01) ethanol and gas loss by 22% (–17.5 g kg-1 of DM) and 26% (–45 g kg-1 
of DM), respectively when compared with the untreated silage. The fermentation process of cereal silage was 
unaffected by using hoLAB or heLAB. The hoLAB had low effect on the fermentation of sugarcane silage, but it 
reduced fermentative loss in grass silage. Although fermentative losses were unaffected, sugarcane silage had 
a more desired fermentation by using heLAB.
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Grazing management changes sward structure, affecting forage morphological characteristics and nutritive 
value, and ultimately animal performance and enteric methane (CH4) emissions. The objective of this study 
was to evaluate enteric methane emissions and animal performance of lactating dairy cows grazing elephant 
grass (Pennisetum purpureum Schum. cv. Cameroon). Treatments corresponded to strategies of rotational 
grazing characterized by two pre-grazing targets; 95% and maximum canopy light interception (LI95% and 
LIMax, respectively). Post-grazing target corresponded to 50% of the pre-grazing targets. Twenty-two mid-
lactation Holstein × Jersey cows (488 ± 60 kg) were stratified by body weight, days in milk (126 ± 90 days), 
lactation number (2.3 ± 1.2), and daily milk yield (20.3 ± 2.6 kg d-1) in a completely randomized design (n = 
11). The 2.5 ha experimental area was divided into two sets of 18 paddocks (700 m2). Concentrate was offered 
twice daily before milking based on the average milk production of each group (1 kg of concentrate:3 kg of 
milk). Enteric CH4 emissions were collected using the sulfur hexafluoride (SF6) tracer gas method. Dry matter 
intake (DMI) was determined using titanium dioxide as a marker. Sampling occurred during the grazing 
season from December 2015 to April 2016. Results were analyzed using the PROC MIXED of SAS (α = 
0.05). There were no treatment effects on DMI (18.4 kg d-1, on average; P = 0.090) nor on daily CH4 emissions 
(304.9 g d-1 on average; P = 0.136). Therefore, there were no treatment effects on enteric CH4 emissions per 
unit of feed consumed (17.3 g CH4 kg DMI-1). However, cows grazing LI95% swards had greater milk (17.5 
vs 14.6 kg d-1; P = 0.043), protein (0.55 vs 0.47 kg d-1; P = 0.029), fat (0.66 vs 0.55 kg d-1; P = 0.027), and 
milk solids yield (2.15 vs 1.79 kg d-1; P = 0.019). Consequently, the LI95% target resulted in lower enteric CH4 
emissions per unit of milk produced (16.7 vs 23.4 g CH4 L

-1, P = 0.002), per unit of milk protein (528.1 vs 
703.5 g CH4 kg-1; P = 0.003), per unit of milk fat (437.9 vs 606.5 g CH4 kg-1; P = 0.001), and per unit of milk 
solids yield (135.2 vs 186.1 g CH4 kg-1; P = 0.001). Grazing management based on the LI95% pre-grazing target 
resulted in increased output of milk constituents and milk yield, whilst reducing CH4 emissions per unit of 
final product. These results are likely associated with increased forage nutritive value in LI95% swards, since 
no effects of pre-grazing targets were observed on DMI. 
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The grazing process consists in the searching and handling of forage by the animal that uses the disposal 
strategies in the pastoral environment to optimize the intake of nutrients and total daily herbage intake. The 
objective of this study was to investigate animal ingestive behaviour and herbage intake by sheep grazing 
Italiam ryegrass (Lolium multiflorum) under contrasting grazing management strategies. The grazing 
management treatments were: a new grazing management strategy called “rotatinuous” stocking - RN, based 
on animal behavior (sward targets are defined in order to maximize intake rate), with pre-grazing height of 18 
cm and post-grazing of 11 cm (40% grazed down) and; traditional rotational stocking method - RT, aiming 
maximum forage accumulation and harvesting efficiency, which was defined as pre- and post-grazing heights 
of 25 and 5 cm, respectively. The experimental design was a randomized complete block with four replicates 
(paddocks). Male sheep with average live weight of 32±2.3 kg were use. The animal behaviour measurements 
were performed during the grazing period in all experimental units for both treatments in two occasions: 
August and September, 2015. The behavioural activities (grazing, ruminating and resting time) were assessed 
visually and recorded every five minutes. The evaluation started when the animals changed strips at 14:00 
h until dusk (19:00 h) and continued the following day after dawn (06:00 h) until 14:00 h. Three animals in 
each experimental unit were used to evaluate the time spent per bite (time per 20 bites) and per feeding station 
(time per 10 feeding stations) and the number of steps taken per feeding station. The faecal crude protein 
technique was used to measure daily organic matter (OM) intake. There was no significant difference between 
the treatments (P>0.05) for grazing time (mean 439.6 min day-1), rumination time (mean 166.9 min day-1,) and 
resting time (mean 85.0 min day-1). The RN treatment presented higher (P<0.05) bite rate per minute than the 
RT treatment (49.7 and 27.7 bite per min, respectively) and also presented higher (P<0.05) feeding station per 
min than RT treatment (8.9 and 6.0, respectively). Grazing time per hour and bite rate by sheep were greater 
(P<0.05) in the afternoon than morning in both treatments and the grazing time per hour was higher for the RN 
than RT treatment. Therefore, the daily herbage intake by grazing sheep was greater (P<0.05) for the RN than 
the RT treatment (843.7 and 707.8 g OM animal-1 day-1, respectively). In conclusion, the rotatinuous stocking 
based on animal behaviour resulted in a better sward structure and greater grazing time per hour than the 
traditional rotational stocking method (RT). Consequently, the daily herbage intake by sheep grazing Italian 
ryegrass pastures was higher for the RN than the traditional rotational stocking method (RT).

Keywords: grazing behaviour, sward management, rotational stocking
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Our objective was to investigate the effect of Lactobacillus plantarum and Lactobacillus buchneri either alone 
or combined on the aerobic deterioration of low dry matter wholecrop corn silage.Corn forage (hybrid „2B 
710 PW‟ from Dow Agro Sciences) was harvested at 253 g of dry matter (DM) kg-1as fed and treated either 
with 1) distilled water (5 L t-1) (untreated), 2) L. plantarum MA18/5U (1 × 105 cfu g-1 of fresh forage) (LP), 3) 
L. buchneri CNCM I-4323 (1 × 105 cfu g-1 of fresh forage) (LB),or4) L. plantarum MA18/5U (1 × 105 cfu g-1 of 
fresh forage) and L. buchneri CNCM I-4323 (1 × 105 cfu g-1 of fresh forage) (LPLB). Inoculants were dissolved 
in distilled water (5 L t-1) and sprayed on fresh forage during silo filling. Mini-silos (PVC tubes) were filled with 
approximately 3.5 kg each of the respective corn forage and stored in a room at ambient temperature for 35 d. 
Aerobic stability assay was conducted by placing ~1.5 kg of corn silage in buckets maintained at controlled 
temperature (21–25ºC). Silage and ambient temperature were recorded every 30 min during 10d of aerobic 
exposure by using dataloggers. Aerobic stability was defined as the number of hours silage was exposed to 
air before a 2°C rise in temperature above ambient. Heating rate(maximum recorded temperature divided 
by the time to reach the maximum temperature), aerobic deterioration (sum of the accumulated difference 
between the silage and ambient temperatures after 5 and 10 d (ADITE 5 and 10) of aerobic exposure), and 
DM loss during aerobic exposure were calculated. Silage pH and DM content were determined when the silos 
were opened. Thereafter 10 d of aerobic exposure, DM content was also determined. Data were analyzed 
using the MIXED procedure of SAS in a completely randomized design (n = 4). Differences between means 
were determined using the PDIFF option of the LSMEANS statement, and significant differences declared 
at P≤0.05.Bacterial inoculation did not alter (P>0.05) silage pH (3.03 ± 0.02). Both DM content determined 
when the silos were opened (279 ± 4.60 g kg-1 of DM) and thereafter 10 d of aerobic exposure (268 ± 6.70 
g kg-1 of DM) were unaffected (P>0.05) by inoculation. Aerobic stability (untreated = 28 h; LP = 26.3 h; LB 
= 25.5 h; LPLB = 26 h), heating rate (0.363 ± 0.04ºC h-1), ADITE 5 (untreated = 511ºC; LP = 463ºC; LB = 
561ºC; LPLB = 607ºC), ADITE 10 (untreated = 1082ºC; LP = 1065ºC; LB = 1050ºC; LPLB = 1186ºC), and 
DM loss during 10-d aerobic exposure were also unaffected by inoculation of corn silage. The application of 
L. plantarum and L. buchneri either alone or combined did not reduce the aerobic deterioration of low DM 
whole-crop corn silage stored for 35 d. 

Keywords: aerobic stability, dry matter loss, Lactobacillus spp., silage inoculants
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This one job was developed with o objective in to evaluate the it is made gives supplementation with 10% in 
glycerin gross at matter dry (MD) total gives diet, for cows in lactation, maintained in system de production 
in pasture in ryegrass (Lolium multiflorum), about the consumption in food. The experiment was conducted 
at the Institute Regional for Development Rural, in August Eyelash, RS, Brazil, with 18 cows gives breed 
dutch, in one lineation with blocks (according the profile gives lactation) in scheme in reversal simple gives 
animals (Cross-over), in three periods in 14 days. The diets were constituted gives grazing in ryegrass and 
supplementation with silage in corn and concentrated, added or not gives addition in 10% in glycerin gross 
with base at matter dry (MD) total. Were heavy after the offer in food the scraps no trough. The given away 
were subjected the analysis in variance and the effect in treatment compared by the T test through the program 
statistical SAS. Values in P<0.05 were considered significant. At the group control the average in leftovers in 
food at the trough was in between 60 the 120 days in lactation in 506 grams, in between 121 the 200 days in 
427 grams, in between 201 the 320 days in 577 grams, now in the group treated with glycerin gross in between 
60 the 120 days in lactation was in 561 grams, in between 121 the 200 days were in 440 grams, in between 
201 the 320 days was in 548 grams. At the average general not if observed difference estatistical significant in 
between the left over of group control (503 ± 306 grams) for the group treated with glycerin gross (516 ± 263 
grams), being the value in P=0.8789 checked that the inclusion in 10% in glycerin gross in MD gives diet not 
had effect deleterious on the consumption in food of animals in trough.
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The objective of this study was to evaluate the effects of wilting and addition of microbial inoculant and 
common salt on elephantgrass ensilage, in two cutting times. This study was conducted at UNESP/FMVA, 
Araçatuba (SP). The elephantgrass cv. Roxo was cut with six and 12 weeks of growth (respectively in January 
and March, 2014). The chopped material was subjected to the pre-ensiling managements: control, wilting 
(exposure to sunlight for about six hours), application of microbial additive (Lalsil ® CL, at dose of 2g t-1) 
and adding common salt (NaCl) at doses of 0.5, 1.0 and 1.5% (fresh matter basis), and ensiled in plastic 
buckets of 10 liters. The silos were properly sampled and weighed at closing and opening (90 days of storage) 
for determination of dry matter (DM), water-soluble carbohydrates concentrations, ethanol, butyric, acetic, 
propionic and lactic acids, ammoniacal nitrogen (N-NH3/NT), buffering capacity to hydrochloric acid, pH, 
DM losses, gas losses and effluent production. To determine the aerobic stability, about 1.5 kg of each silage 
was freely kept in plastic buckets at controlled temperature conditions (22ºC). Temperatures were taken every 
15 minutes, by iButtons, for five days. Aerobic stability was calculated as a rate of temperature rise (°C 
h-1). The experimental design was completely randomized in a factorial 2 x 6 (two cutting times and six 
pre-ensiling managements), with three replications. The higher DM contents and lower buffering capacity 
values, observed for the harvested forage with 12 weeks of growth, resulted in silages with pH values (3.40 to 
3.86) and N-NH3/NT (7.56 to 12.38%) that were lower (P<0.05) than those observed for the silages resulting 
from the cutting with six weeks (3.49 to 4.20 and 11.57 to 18.01%, respectively). Despite this difference, 
the low pH and N-NH3/NT values obtained indicate that the fermentation process was adequate and that the 
Roxo elephantgrass can be cut into a wide range of growing age, probably because to the high water-soluble 
carbohydrates concentrations of the forages harvested with six and 12 weeks (averages of 17.03 and 19.36% 
DM, respectively). The contents of ethanol and the butyric, acetic, propionic and lactic acids can be considered 
adequate and indicative of well-preserved silages and were little affected by the evaluated treatments. Total 
DM losses observed were not affected by cutting times or pre-ensiling managements adopted, which was also 
observed for the aerobic stability. The wilting reduced the levels of N-NH3/NT, but elevated pH, not being 
recommended. The addition 1.5% of common salt could be recommended for ensiling elephant grass cut with 
12 weeks, since it resulted in lower N-NH3/NT and pH values. In turn, addition of inoculant did not affect any 
of the parameters evaluated.

Keywords: fermentation profile, inoculant, NaCl, Pennisetum purpureum
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The aim of this experiment was to evaluate the interaction between glucoamylase and cellulose enzyme products 
on fermentative losses and aerobic stability on corn silage. Forty mini-silos were used in a 2 × 2 treatment 
factorial arrangement experimental design, composed by two levels of enzyme product glucoamylase (GLU 
0 or 9 UI g-1 of fresh grass; Kerazyme 4560, Kera Nutrição Animal, Bento Gonçalves, RS) and two levels of 
enzyme product cellulase (CEL 0 or 21 UI g-1 of fresh grass; Kerazyme 4599, Kera Nutrição Animal, Bento 
Gonçalves, RS). All treatments were inoculated with microbial inoculant (4g t-1 of fresh grass; composed by 
Lactobacillus plantarum: 4x1010 cfu g-1 Pediococcus acidilactici: 4x1010 cfu g-1). On day 100 mini-silos were 
weighed and then opened to determine the gas losses. The silage, silo assembly, sand layer and nylon screen 
were weighed to quantify the effluent production. Silo temperatures were determined by an infrared digital 
thermometer every 8 h during 7 d after the silos opening. The aerobic stability was defined as the period (h) in 
which silage remained stable before rising more than 1ºC above the room temperature. Data were submitted to 
analysis of variance using the PROC MIXED by SAS version 9.0. The corn silage without GLU and without 
CEL exhibited lower values of effluent losses (kg ton-1). An interaction effect of GLU by CEL was observed 
for gas losses, total losses and dry matter recovery (g kg-1 natural matter). The highest value of gas losses 
content in corn silage was observed in mini-silos with GLU addition. The lowest value of total losses and dry 
matter recovery was observed in mini-silos with CEL addition. The highest fermentation losses observed for 
the CEL and GLU treatments in relation to the Control are related to the substrate spend of the silages by the 
enzymes products. No effect of the enzymes addition was observed for maximum temperature, accumulated 
and stability temperature on corn silage. However, corn silages with addition of GLU or CEL showed lower 
dry matter losses in aerobic stability period. In addition, mini-silos with CEL presented better pH stability in 
aerobic stability time. The addition of microbial inoculant can explain the results obtained in the period of 
aerobic stability. The interaction between glucoamylase and cellulose enzyme products positively affected 
aerobic stability and negatively affected fermentative losses of corn silage.

Keywords: cellulose, dry matter losses, glucoamylase, temperature stability, Zea mays
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The aim of this trial was to evaluate the interaction between glucoamylase and cellulose enzyme products on 
microbial population and enzymatic activity of corn silage. Forty mini-silos were used in a 2 × 2 treatment 
factorial arrangement experimental design, composed by two levels of enzyme product glucoamylase (GLU 
0 or 9 UI g-1 of fresh grass) and two levels of enzyme product cellulase (CEL 0 or 21 UI g-1 of fresh grass). 
All treatments were inoculated with microbial inoculant (4g t-1 of fresh grass;composed by Lactobacillus 
plantarum: 4x1010 cfu g-1 Pediococcus acidilactici: 4x1010 cfu g-1). Samples (0.2 kg) were collected on day 
100 from different sites of all silos and homogenized to form a composite sample. Subsamples of 10 g of 
each treatment were diluted in 90 mL of sterilized sodium chloride solution (0.9%) and a serial dilution was 
performed from 10-1 until 10-6 in test tubes. The microorganism counting was performed in triplicate from 
each dilution using culture medium of MRS agar to lactic-acid bacteria, nutrient agar to aerobic and anaerobic 
bacteria (48 h of incubation at 37ºC) and agar PDA (potato dextrose agar, 120h of incubation at 26ºC) for mold 
and yeast. The enzymatic suspension was obtained by adding 40 mL of distilled water in 5 g of silage and 
shaking constantly at 100 rpm for 1 h. The enzymatic activity was determined by adding 0.1mL of enzymatic 
suspension to 0.9mL of sodium acetate buffer (0.1M, pH5.0) containing 1% corn starch or cellulose P.A. After 
10minutes of reaction at 50°C, the reducing sugars released were quantified by measuring the absorbance at 
540 nm by the DNS method (3,5-dinitrosalicylic acid). Data were submitted to analysis of variance using 
the PROC MIXED by SAS version 9.0. Microbiological data were log transformed. An interaction effect of 
GLU by CEL was observed for acid lactic and aerobic bacteria counts. The lower counts of lactic and aerobic 
bacteria were observed in mini-silos with GLU addition. Effect of GLU+CEL was observed for anaerobic 
bacteria count. Corn silages with CEL exhibited highest values of anaerobic bacteria and GLU mini-silos 
showed lowest counts. Mini-silos with GLU presented lowest counts of fungi and molds. In relation to the 
enzymatic activity for cellulase, greater activity was observed for the CEL treatment, followed by corn silage 
with GLU+CEL. For the enzymatic activity of amylase, greater activity was observed for GLU mini-silos, 
followed by silages with GLU+CEL. The interaction between glucoamylase and cellulose enzyme products 
positively affected microbial population and enzymatic activity of corn silage.
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The aim of this experiment was to evaluate the interaction between glucoamylase and cellulose enzyme 
products of nutritive value on corn silage. Forty mini-silos were used in a 2 × 2 treatment factorial arrangement 
experimental design, composed by two levels of enzyme product glucoamylase (GLU 0 or 9 UI g-1 of fresh 
grass) and two levels of enzyme product cellulase (CEL 0 or 21 UI g-1 of fresh grass). All treatments were 
inoculated with microbial inoculant (4g t-1 of fresh grass;composed by Lactobacillus plantarum: 4x1010 cfu 
g-1 Pediococcus acidilactici: 4x1010 cfu g-1). Mini-silos were opened after 100 d and samples from different 
sites of each mini-silo were collected to form a composite sample and DM (dry matter), OM (organic matter) 
CP (crude protein), fat, starch, NDF (neutral detergent fiber), ADF (acid detergent fiber), lignin and ash. The 
content of NFC (non-fiber carbohydrate), TDN (total digestible nutrient) and NEL (net energy of lactation) 
were calculated according with (NRC, 2001). The in vitro degradation of DM and NDF was performed in 
Daisy incubator. Data were submitted to analysis of variance using the PROC MIXED by SAS, version 9.0. 
An interaction effect of GLU by CEL was observed for DM (% fresh matter), NDF, NFC, TDN (g kg-1 DM) 
and NEL (Mcal kg-1). The highest value of DM content in corn silage was observed in mini-silos without GLU 
and CEL addition. The higher value of NDF, TDN and NEL was observed in mini-silos with CEL addition. 
In addition, the lower content of NFC was observed in CEL mini-silos. The corn silage with CEL exhibited 
higher values of CP (g kg-1 DM) and Control mini-slios showed lowest content of nitrogen. Effect of GLU 
and CEL was observed for ADF and starch content. Corn silages with GLU exhibited highest values of starch 
and lower value of ADF, and CEL mini-silos showed lowest values of starch and higher ADF. Finally, It was 
observed CEL effect for DM and NDF in vitro digestibility, mini-slios with CEL presented highest of DM and 
NDF in vitro digestibility. The interaction between glucoamylase and cellulose enzyme products positively 
affected nutritive value of corn silage.
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The aim of this experiment was to evaluate the interaction between microbial inoculant and addition of chitosan 
on fermentative losses and aerobic stability soybean (Glycine max.) silage. Forty mini-silos were used in a 2 × 
2 treatment factorial arrangement experimental design, composed by two levels of microbial inoculant (INO 
0 or 4g/t of fresh soybean; INO was composed by Lactobacillus plantarum: 4x1010 ufc g-1Propionibacterium 
acidipropionici: 2.6x1010 ufc g-1), two levels of chitosan (CHI 0 or 5 g kg-1 of fresh soybean), cane molasses 
(40 g kg-1 fresh forage) were added in all mini-silos. On day 100 mini-silos were weighed and then opened to 
determine the gas losses. The silage, silo assembly, sand layer and nylon screen were weighed to quantify the 
effluent production. Silo temperatures were determined by an infrared digital thermometer every 8 h during 7 
d after the silos opening. The aerobic stability was defined as the period (h) in which silage remained stable 
before rising more than 1 ºC above the room temperature. Data were submitted to analysis of variance using 
the PROC MIXED by SAS version 9.0. An interaction effect of INO by CHI was observed for gas losses (g/
kg natural matter). The highest value of gas losses content in soybean silage was observed in mini-silos with 
INO and without CHI addition. The soybean silage with CHI without INO exhibited lowest content of effluent 
losses (kg t-1 and g kg-1 DM), gas losses (g kg-1 DM) and total losses (g kg-1 DM). In addition, CHI inclusion on 
soybean silage increased recovery of matter (g kg-1). The antimicrobial effect of chitosan may have contributed 
to the reduction of fermentative losses presented by soybean silages. In aerobic stability evaluation, no INO or 
CHI effects were observed for maximum temperature, accumulated and stability temperature (oC) of soybean 
silage. Mini-silos with INO showed highest values for stability time (hours). Finally, soybean silage with INO 
presented lowest pH, but highest dry matter losses in aerobic stability period. Addition of microbial inoculant 
and chitosan positively affected fermentative losses and aerobic stability of soybean silage.
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The aim of this experiment was to evaluate the interaction between microbial inoculant and addition of chitosan 
on microbial population soybean (Glycine max.) silage. Forty mini-silos were used in a 2 × 2 treatment factorial 
arrangement experimental design, composed by two levels of microbial inoculant (INO 0 or 4g/t of fresh 
soybean; INO was composed by Lactobacillus plantarum: 4x1010 cfu g-1 Propionibacterium acidipropionici: 
2.6x1010 cfu g-1), two levels of chitosan (CHI 0 or 5 g kg-1 of fresh soybean), cane molasses (40 g/kg fresh 
forage) were added in all mini-silos). Samples (0.2 kg) were collected on day 100 from different sites of all 
silos and homogenized to form a composite sample. Subsamples of 10 g of each treatment were diluted in 90 
mL of sterilized sodium chloride solution (0.9%) and a serial dilution was performed from 10-1 until 10-6 in test 
tubes. The microorganism counting was performed in triplicate from each dilution using culture medium of 
MRS agar to lactic-acid bacteria, nutrient agar to aerobic and anaerobic bacteria (48 h of incubation at 37ºC) 
and agar PDA (potato dextrose agar, 120h of incubation at 26ºC) for mold and yeast. Data were submitted to 
analysis of variance using the PROC MIXED by SAS version 9.0. Microbiological data were log transformed. 
An interaction effect of INO by CHI was observed for acid lactic bacteria counts. The lower value of acid 
lactic bacteria count in soybean silage was observed in mini-silos without INO and without CHI addition (5.62 
log10 cfu g-1) and higher counts were presented for CHI (7.75 log10 cfu g-1) and INO (7.17 log10 cfu g-1.The 
soybean silage with CHI without INO exhibited highest counts of anaerobic bacteria (7.70 log10 cfu g-1) and 
lowest counts of yeast and molds (4.32 log10 cfu g-1). In addition, the antimicrobial effect of CHI may have 
contributed to this microbial counts presented by soybean silages. CHI antimicrobial mechanism is not fully 
elucidated, the intracellular leakage seems to be the most accepted theory by scientific community. In this 
theory, positively charged CHI binds to bacterial negatively charged surface, altering membrane permeability 
(hydrolysis of peptidoglycans), resulting in leakage of intracellular components and consequently cell death. 
Addition of chitosan (CHI) positively affected microbial population of soybean silage.

Keywords: chitin, Glycine max, lactic acid bacteria, propionic acid bacteria, yeast and molds

Acknowledgments: BIOMART Nutrição Animal, Presidente Prudente-SP.

Effects of chitosan and microbial inoculant on soybean silage: Microbial 
population

Laysa G. Cruz1, Natália A. Domingos1, Daiane P. Silva2, Karina A. Silveira2, Kelly M.P. 
Oliveira2, Alzira G. S. Pause1, Caio S. Takiya3, Jefferson R. Gandra*1

1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados, Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil. 2Faculdade de Ciências 
Biológicas e Ambientais, Universidade Federal da Grande Dourados, Rodovia Dourados-

Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil. 3Kansas State University, 
Department of Animal Science & Industry, 66506, Manhattan, KS

*Advisor – jeffersongandra@ufgd.edu.br

Theme 5  |  Grasslands and forages



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 597

The aim of this experiment was to evaluate the interaction between microbial inoculant and addition of chitosan 
on nutritional value of soybean (Glycine max.) silage. Forty mini-silos were used in a 2 × 2 treatment factorial 
arrangement experimental design, composed by two levels of microbial inoculant (INO 0 or 4g/t of fresh 
soybean; INO was composed by Lactobacillus plantarum: 4x1010 ufc g-1 Propionibacterium acidipropionici: 
2.6x1010 ufc g-1), two levels of chitosan (CHI 0 or 5 g/kg of fresh soybean), cane molasses (40 g kg-1 fresh 
forage) were added in all mini-silos. Mini-silos were opened after 100 d and samples from different sites of 
each mini-silo were collected to form a composite sample and DM (dry matter), OM (organic matter) CP 
(crude protein), fat, NDF (neutral detergent fiber), ADF (acid detergent fiber), lignin and ash. The content 
of NFC (non-fiber carbohydrate), TDN (total digestible nutrient) and NEL (net energy of lactation) were 
calculated according with (NRC, 2001). The in vitro digestibility of DM, CP and NDF was performed in 
Daisy incubator. Data were submitted to analysis of variance using the PROC MIXED by SAS, version 9.0. 
No INO and CHI effects were observed for DM, OM, CP, fat, ADF, lignin and ash contents. An interaction 
effect of INO by CHI was observed for NDF and NFC. The higher value of NDF content was observed in 
mini-silos with CHI addition (544.6 g/kg DM). Soybean silage without INO and CHI presented highest values 
of non-fiber carbohydrate (200 g kg-1 DM). Similarly, interaction effect was observed for TDN (g/kg DM) and 
NEL (Mcal kg-1 DM). However, mini silos with INO exhibited highest content of TDN (779.1 g kg-1 DM) and 
NEL (1.82 Mcal kg-1 DM) compared with others treatments. Soybean silage without INO and CHI presented 
lowest values of in vitro digestibility of DM, CP and NDF (681.0; 701.0 and 620.2 g kg-1 DM) respectively. 
In addition, mini silos with CHI and INO showed highest content of DM, CP and NDF in vitro digestibility. 
Chitosan improved nutrient value of silage and in vitro digestibility when compared to Control. Addition of 
microbial inoculant and chitosan positively affected nutritional value of soybean silage.

Keywords: chitin, crude protein, digestibility, dry matter, Glycine max, propionic acid bacteria.
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Subtropical pastures constitute an important alternative to improve animal production in many regions. However, 
low temperatures and winter frosts could negatively affect spring regrowth and hence its yield and utilization 
period, especially in temperate areas. The aim of this study was to evaluate different deferred fall forage 
heights as winter covers and light effect on Panicum coloratum cv. Klein Verde spring regrowth in a temperate 
environment in Córdoba, Argentina. Four pasture heights (2.5, 12.5, 25 and 80 cm) were defined by cutting 
before the first frost in autumn 2016, and temperature inside these canopies was measured with Thermochron 
iButtons located 2 cm from the ground. Environment temperature was registered at 100 cm. Forage from half 
of the plots was removed at 8 cm from soil level after the last winter frost to promote light entrance to the tillers 
base. Combination of heights, with (C) and without (NC) spring cut defined eight treatments (2.5C, 2.5NC, 
12.5C, 12.5NC, 25C, 25NC, 80C and 80NC). It should be clarified that winter growth was insignificant so there 
were not any difference between 2.5C and 2.5NC. Tillers density was determined before the first frost, at half 
leaf lifespan (½ LLS: 210 GDD) and at leaf lifespan (LLS: 420 GDD), the last two during spring. Regrowth 
yield and its components (green blades, senescent blades, stem + sheaths, flowers) were evaluated at LLS. 
The experiment was a 4x2 factorial in a complete randomized block design with three replications. Data were 
analyzed using Infostat and treatments means were compared using Fisher’s test (p<0.05). Registers showed 
55, 31, 24, 9 and 25 frost days and extreme minimum temperatures of -13.2, -6.8, -5.3, -2.1 and -6.2°C in 
canopies cut at 2.5, 12.5, 25, 80 and 100 cm (environment), respectively, suggesting a protective effect of the 
higher ones. While no differences were found between treatments, tiller density at ½ LLS and LLS was greater 
(1,849 ± 131 and 1,738 ± 121 tillers m-2, respectively) than the one measured before the first frost (1,347 ± 
92 tillers m-2). 25SC and 80SC produced more than the other treatments (8,449 ± 810 vs. 4,211 ± 810 kg DM 
ha-1). These results would suggest that the protective effect of the higher cutting heights against winter cold 
was expressed on tillers weight rather than on its density. Senescent blades and flowers were negligibles in all 
treatments (less than 3%). Pastures with spring cut presented a larger leaf percentage than those ones without 
it (78 ± 3% vs. 67 ± 3%) and less stem percentage (20 ± 3% vs. 31 ± 3%). Pastures managed with higher fall 
forage height and without spring cut would show more spring yield but less nutritional quality in terms of 
leaf:stem ratio. However, more investigation is required to verify these preliminary results.

Keywords: subtropical pastures, management, frost protection
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The aim of this experiment was to evaluate the interaction between increasing doses of microbial inoculant and 
addition of xylanase on fermentative losses and aerobic stability in guinea grass (Panicum maximum Jacq.) 
silage. Sixty mini-silos were used in a 3 × 2 treatment factorial arrangement experimental design, composed 
by three levels of microbial inoculant (INO 0, 4 or 8 g/t of fresh grass; INO was composed by Lactobacillus 
plantarum: 4x1010 cfu g-1 Pediococcus acidilactici: 4x1010 cfu g-1), two levels of enzyme product (XYL 0 or 1 
UI g-1 of fresh grass), and a control treatment without additives. On day 60 mini-silos were weighed and then 
opened to determine the gas losses. The silage, silo assembly, sand layer and nylon screen were weighed to 
quantify the effluent production. Silo temperatures were determined by an infrared digital thermometer every 8 
h during 7 d after the silos opening. The aerobic stability was defined as the period (h) in which silage remained 
stable before rising more than 1ºC above the room temperature. Data were submitted to analysis of variance 
using the PROC MIXED by SAS version 9.0. An interaction effect of INO by xylanase was observed for gas 
losses (g kg-1 natural matter). The highest value of gas losses content in grass silage was observed in mini-silos 
without xylanase addition. INO quadratically affected the gas losses, total losses and dry matter recovery (g 
kg-1 DM). Treatment INO4 with or without xylanase addition presented lower gas losses, total losses and dry 
matter recovery. In aerobic stability evaluation, an interaction effect was observed on maximum temperature, 
accumulated and stability temperature of grass silage. Similar, interaction effect was observed on stability 
time. The grass silage with xylanase without INO exhibited higher values of maximum and accumulated 
temperature over the aerobic stability. Mini-silos without xylanase, with INO4 demonstrated lower value of 
stability temperature. Silos without xylanase, with INO8 showed better stability time and intermediate values 
were observed for grass silage with xylanase and INO8. The grass silage without xylanase and INO produced 
worst values for stability time. Increasing doses of microbial inoculant and addition of xylanase positively 
affected fermentative losses and aerobic stability grass silage.
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The aim of this experiment was to evaluate the interaction between increasing doses of microbial inoculant and 
addition of xylanase on fermentative losses and aerobic stability in guinea grass (Panicum maximum Jacq.) 
silage. Sixty mini-silos were used in a 3 × 2 treatment factorial arrangement experimental design, composed 
by three levels of microbial inoculant (INO 0, 4 or 8 g t-1 of fresh grass; INO was composed by Lactobacillus 
plantarum: 4x1010 cfu g-1 Pediococcus acidilactici: 4x1010 cfu g-1), two levels of enzyme product (XYL 0 or 1 
UI g-1 of fresh grass), and a control treatment without additives. Mini-silos were opened after 60 d and samples 
from different sites of each mini-silo were collected. After the silos opening, the grass silage was homogenized 
and one sample (500 g) of each bucket was collected to extract silage juice using a hydraulic press and pH 
was measured using a digital potentiometer (MB-10, Marte, Santa Rita do Sapucaí, Brazil). Aliquots (2 mL) 
of silage juice were transferred to test tubes containing sulfuric acid (1 mL at 1N) and analyzed for ammonia 
nitrogen by a colorimetric method. Aliquots (1 mL) of silage juice were mixed with formic acid (0.2 mL) 
in amber glass bottles and stored at -20°C until analysis. Short-chain fatty acids and ethanol concentrations 
were determined by a gas chromatograph. Data were submitted to analysis of variance using the PROC 
MIXED by SAS version 9.0. There was no xylanase and inoculant interaction effect on fermentative profile. 
Enzyme addition increased acetate concentration on silages. Inoculant linearly increased propionate and 
lactate concentration. Additionally, inoculant linearly decreased acetate and butyrate concentration. There 
was quadratic effect of inoculant on pH and NH3-N. Silages treated with 4 g t-1 of inoculant showed lower pH 
and NH3-N concentration than other silages. Increasing doses of microbial inoculant and addition of xylanase 
positively affected fermentative profile of grass silage.
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The aim of this experiment was to evaluate the interaction between increasing doses of microbial inoculant 
and addition of xylanase on microbial population of guinea grass (Panicum maximum Jacq.) silage. Sixty 
mini-silos were used in a 3 × 2 treatment factorial arrangement experimental design, composed by three levels 
of microbial inoculant (INO 0, 4 or 8 g t-1 of fresh grass; INO was composed by Lactobacillus plantarum: 
4x1010 cfu g-1 Pediococcus acidilactici: 4x1010 cfu g-1), two levels of enzyme product (XYL 0 or 1 UI-1 g 
of fresh grass), and a control treatment without additives. Samples (0.2 kg) were collected on day 45 from 
different sites of all silos and homogenized to form a composite sample. Subsamples of 10 g of each treatment 
were diluted in 90 mL of sterilized sodium chloride solution (0.9%) and a serial dilution was performed from 
10-1 until 10-6 in test tubes. The microorganism counting was performed in triplicate from each dilution using 
culture medium of MRS agar to lactic-acid bacteria, nutrient agar to aerobic and anaerobic bacteria (48 h of 
incubation at 37 ºC) and agar PDA (potato dextrose agar, 120h of incubation at 26 ºC) for mold and yeast. The 
presence of clostridia in the silages was determined according to the culture medium used was Reinforced 
Clostridial Agar (Oxoid Ltd.), and the cultures were incubated at 30 °C for four days. Data were submitted to 
analysis of variance using the PROC MIXED by SAS version 9.0. Microbiological data were log transformed. 
Silos with INO linearly increased lactic acid bacteria (cfu g-1 log10) count, INO8 presented higher lactic bacteria 
concentration. An interaction effect was observed for aerobic and anaerobic bacteria (cfu g-1 log10). Grass 
silage INO without XYL produced higher and lower concentration of aerobic and anaerobic bacteria count. 
Mini-silos with INO linearly decreased mold and yeast (cfu g-1 log10) concentration, grass silages INO8 with 
or without XYL showed lower mold and yeast count. Did not observe the presence of clostridium spp in all 
grass silage analyzed in this trial. Increasing doses of microbial inoculant and addition of xylanase positively 
affected microbial population of grass silage.
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The aim of this experiment was to evaluate the interaction between increasing doses of microbial inoculant 
and addition of xylanase on nutritional value of guinea grass (Panicum maximum Jacq.) silage. Sixty mini-
silos were used in a 3 × 2 treatment factorial arrangement experimental design, composed by three levels of 
microbial inoculant (INO 0, 4 or 8 g t-1 of fresh grass; INO was composed by Lactobacillus plantarum: 4x1010 
cfu g-1 Pediococcus acidilactici: 4x1010 cfu g-1), two levels of enzyme product (XYL 0 or 1 UI g-1 of fresh grass), 
and a control treatment without additives. Mini-silos were opened after 60 d and samples from different sites of 
each mini-silo were collected to form a composite sample and DM, CP, NDF, ADF, lignin and ash. The in vitro 
degradation of DM and NDF was performed in Daisy incubator. Data were submitted to analysis of variance 
using the PROC MIXED by SAS, version 9.0. Treatments INO4 quadratically influenced dry matter (g kg-1), 
grass silages inoculated with INO4 showed higher DM with or without XYL. Enzyme addition increased CP 
and decreased NDF and lignin content, respectively. Grass silages INO linearly increased ADF (g kg-1 DM) 
content, silos INO8 showed higher values of ADF with or without xylanase addition. Grass silages with XYL 
demonstrated higher values of in vitro digestibility of DM and NDF (g kg-1 DM). Interesting, mini-silos INO 
quadratically influenced in vitro digestibility of NDF (g kg-1 DM), when silos INO4 presented higher in vitro 
digestion rate. Enzyme addition decreased silage NDF content (606 vs 564), and increased acetate and CP 
concentration, DM and NDF in vitro digestibility. Increased CP concentration could be related with FDN 
hydrolysis and CP concentration. Increasing doses of microbial inoculant and addition of xylanase positively 
affected nutritional value of grass silage.
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This study was conducted at UNESP/FMVA in Araçatuba, situated in Northwest of the São Paulo state, with 
the objective to evaluate the effects of phosphorus, nitrogen and potassium fertilization on yield and chemical 
composition of Paraíso elephantgrass. The trial was carried out in a random blocks experimental design in 
a factorial scheme 2 x 7, with three replications. The factors were two levels of phosphorus fertilization (0 
and 80 kg P2O5 ha-1) and seven levels of exclusive nitrogen fertilization or associated with potassium (0, 
100, 200 and 400 kg N ha-1, 100/100, 200/200 and 400/400 kg of N/K2O ha-1). From December of 2013 
to December of 2014 were made two cuts in the rainy season and a cut in the dry season, determining dry 
matter (DM) production and the contents of neutral detergent fiber (NDF), acid detergent fiber (ADF) and 
crude protein (CP), in % of the DM. The forage productions of the dry season (4,222 kg ha-1), accumulated 
in the rainy season (7,621 kg ha-1) and annual (12,043 kg ha-1) of the treatment fertilized with 80 kg P2O5 
ha-1 were higher (P<0.05) than those obtained in the absence of phosphorus (3,389; 5,650 and 9,039 kg ha-

1, respectively). In turn, the exclusive nitrogen fertilization or associated with potassium affected (P<0.05) 
the production of forage in all evaluated seasons. The highest accumulated annual yields were observed for 
treatments fertilized with 200 and 400 kg ha-1 of exclusive nitrogen (10,862 and 12,248 kg ha-1, respectively) 
or with addition of potassium (12,248 and 11,752 kg ha-1, respectively for fertilization with 200 and 400 
kg K2O ha-1), which did not differ significantly from each other and were higher (P<0.05) than for forage 
production obtained in the absence of nitrogen fertilization (7,489 kg ha-1). Only for the summer cut, the NDF 
and ADF contents of the treatment fertilized with 80 kg P2O5 ha-1 (68.76 and 38.72%, respectively) was higher 
(P<0.05) than in the absence of phosphorus (66.88 and 37.08%, respectively). The other evaluated treatments 
did not affected (P>0.05) the NDF (64.21 to 72.68%) or the ADF (36.91 to 43.71%) contents. The CP contents 
(8.37 to 16.35%) were affected (P<0.05) by phosphorus and exclusive nitrogen fertilization or associated with 
potassium, with the larger CP contents were observed in the absence of phosphorus and at doses of 400 kg N 
ha-1, while the addition of potassium did not increase (P>0.05) these contents. Thus, under the conditions in 
which the experiment was conducted, it is concluded that fertilization with 80 kg P2O5 ha-1 and 400 kg N ha-1 
showed the best results.
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Integrated Crop-Livestock Systems (ICLS) has been identified as an efficient activity in the recovery of degraded 
pastures, increase of carbon stocks in the soil and mitigation of GHG emission from animal production. The 
present study aimed to investigate the effect of different forage management heights on the emission intensity 
of cattle for an ICLS. The experiment was conducted during 2013 and 2014, in the state of Rio Grande do 
Sul, Brazil, in a long-term experimental protocol initiated in 2001. Treatments were arranged in a randomized 
complete block design with three replicates and consisted of different grazing intensities by steers on Italian 
ryegrass (Lolium multiflorum Lam.) and black oat (Avena strigosa Schreb.) mixed pastures: intensive grazing 
(P10), moderate grazing (P20), moderate-light grazing (P30), light grazing (P40) and absence of grazing. 
The objective of this study was to evaluate the production of forage and animals, dry matter intake of grazing 
animals, quality and productive characteristics of the diet, animal performance variables and emission cost 
analysis to produce 1 kg of animal product. The cost in EqCO2 in kg to produce 1 kg of EqCarcass was 10.99, 
8.72, 9.14 and 8.88 for the treatments P10, P20, P30 and P40, respectively. The higher stocking rate and 
reduced time to slaughter in well managed systems favor the reduction of emissions without considering the 
time required to reach the slaughter weight. The results demonstrated that the correct management strategy 
during the livestock phase in an integration system reduces the production of methane per kg of carcass 
produced up to 25%.
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Meta-analysis is a powerful analytic method that integrates the results from many studies to provide a more 
robust estimate of the effects of an investigation. The variables (forage mass, forage accumulation rate, stocking 
rate and weight gain per unit of area) collected on sixteen experiments with cool-season pastures, which tested 
the use exclusive of pastures or the use of pastures plus the use of energetic supplements for beef heifers, were 
evaluated together. The experiments were conducted at the UFSM, RS-Brazil, between 1999 and 2013. Four 
hundred and eleven Angus heifers and Charolais x Nellore crossbreeds, with an initial age of eight months and 
body weight of 159,9 ± 6,5 kg, were used. Pastures consisted of black oat (Avena strigosa Schreb.), ryegrass 
(Lolium multiflorum Lam.) and red clover (Trifolium pratense). Mean period for the use of pastures lasted 117 
days, between July and November. The grazing methods were continuous and rotational with put-and-take 
stocking to maintain pretended forage mass or maintain the canopy height. Two or three area replications 
(paddocks) were used in all experiments, with three animal-tests per paddock. The experimental animals 
received energetic supplement at a ratio of 0.8% of body weight (BW). Supplementation, provided daily at 
14:00. Data were stratified in two groups: with and without energetic supplementation. To obtain an estimate 
of the mean difference between treatments (with and without energetic supplement use), we combined the 
results of the selected trials according Mantel-Haenzel for a fixed effect model, using the 'metacont' function 
from the 'meta' package of R 3.3.2. The effect size was expressed as weighted mean difference. The forage 
mass (1574.0 ± 306.8 kg ha-1) and forage accumulation rate (49.2 ± 19.2 kg ha-1) in the pastures were similar 
when heifers received energetic supplement or not. The supply of supplement provided a 18.4% increase 
in the stocking rate. When heifers received supplement the weight gain per unit of area was 18.4% heigher 
than pasture exclusive utilization. Energetic supplements fed to heifers grazing cool-season forages provide 
increase in stocking rate and weight gain per unit of area.

Keywords: beef heifers, stocking rate, weight gain per unit of area
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The objective of this study was to evaluate the effects of increasing doses of enriched foliar fertilizer of 
auxin compounds (80 ppm) on the chemical composition of the Brachiaria brizantha cv. Marandu in cuts 
regime. The work was conducted in the experimental forage crops field of the Universidade Federal Rural da 
Amazônia, Parauapebas – Pará. The treatments were: 0 (control); 1; 2 and 3 kg ha-1 of the product distributed, 
in a randomized block design, of six replicates each. The Enriched foliar fertilizer is composed by N (22%), 
S (8%), Mo (0,1%). The total mass collected was of 3 m2 at the height of the residue of 17 cm in each 
experimental unit. At each collection, samples were prepared to be processed and analyzed for dry matter 
(DM), ash, crude protein (PB), neutral detergent insoluble fiber (NDF) and ethereal extract (EE), followed by 
Methods recognized by INCT-CA and described by Detmann et al (2012). Data were submitted to variance 
analysis by the F test and regression study. Analyzing the qualitative characteristics of the forages during the 
dry period, was observed that the crude protein content increased linearly with the product application, in all 
plots (P<0.05). In this period, forages that did not receive application of foliar fertilizer had their estimated 
crude protein content of 8.82%. While the treatment that received a dose of 3 kg of ha-1 presented 10.16% of 
crude protein. When analyzing the other characteristics in the rainy season, there was no significant response 
to treatments (P> 0.05). It’s concluded that the use of the enriched foliar fertilizer of auxin, applied in pastures 
of Marandu grass provides improvement on crude protein content.

Keywords: Cultivated grass; Brachiarão; Amazon region; Auxina
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The objective of this study was to evaluate the effects of increasing doses of enriched foliar fertilizer of 
auxin compounds (80 ppm) on the productivity and morphological characteristics of Brachiaria brizantha 
cv. Marandu in cuts regime. The experiment was conducted in the experimental forage crops field of the 
Universidade Federal Rural da Amazônia, Parauapebas, Pará. The treatments were: 0 (control); 1; 2 and 3 
kg ha-1 of the product distributed, in a randomized block design, of 6 replicates each. The Enriched foliar 
fertilizer is composed by N (22%), S (8%), Mo (0,1%). The total collected was of 3 m2 at the height of the 
residue of 17 cm in each experimental unit. Forage dry matter (DM) was measured by cutting and weighing 
the experimental plot. In the laboratory the samples were homogenized and subsampled to estimate the DM 
content. For the productivity and pasture structure evaluations, the following assessments were made in the 
plots: DM production, kg ha-1 period; Interval between cuts: days; growth rate, kg ha-1 day; leaf ratio: high; 
leaf, stem and dead material, % of DM. Data were submitted to variance analysis by the F test and regression 
study. In relation to the average interval between retraction, both in the dry period and in the water period, 
there was no difference between the application levels of the product (P> 0.05). There was a linear increasing 
effect on forage growth rate (P <0.05), in which the application of 3 kg of ha-1 provided an increase of 14.7 
kg DM ha-1 day when compared to the dose with no application. Last the equation Ygrowth rate = 42.95 + 4.90 
x (R2 = 22.29). The use of the enriched foliar fertilizer of auxin promoted higher and better distributed mass 
accumulation rates during the rainy season.

Keywords: Auxin; Dry matter accumulation; Regrowth; Rate of accumulation
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Spontaneous plants occupy its niche in pasture ecosystems and its presence and interaction with the 
environment should be looked according to concepts of sustainability. The objective of this paper is to 
describe the establishment of forage and spontaneous plants of pastures in a greenhouse at the Instituto de 
Zootecnia in Nova Odessa, São Paulo, Brazil. The treatments were five plant species: Brachiaria decumbens 
cv. Basilisk, Macrotyloma axillare NO 279, Bidens pilosa, Sida rhombifolia and Amaranthus viridis, in a 
randomized blocks design with eight repetitions, totalling 40 experimental units (boxes filled with 37 kg of 
soil each). The emergency was evaluated using PROC GLM SAS® and Tukey’s test (p<0.05). One hundred 
seeds were planted in each box on February 6, 2017. Macrotiloma and B. pilosa started to emerge 3 days 
after planting (DAP), B. decumbens and A. viridis 10 DAP and S. rhombifolia only after 30 DAP. The fastest 
germination was observed for B. pilosa and the slowest for S. rhombifolia (p<0.001). The highest number of 
plants observed per box was for B. pilosa (45.1 and 51.6 plants per box) and the lowest amount noted was 
for S. rhombifolia (8.0 and 16.9 plants per box), respectively, at 21 DAP (CV% 40.35) and at 28 DAP (CV% 
33.00). B. pilosa and S rhombifolia were the only treatments that differed significantly between them, but they 
did not differ statistically from the other treatments. The other treatments also did not differ one from each 
other. Considering the speed of germination and the number of plants after germination, B. pilosa stood out 
from the others, followed by M. axillare, B. decumbens, A. viridis and S. rhombifolia, in this order.

Keywords: Brachiaria decumbens, emergency, Macrotyloma axillare, seeds, sustainability, weeds
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There are few cultivars adapted to the edaphoclimatic conditions of southern Brazil. There is great variability 
of native species with forage potential, among them, the species of the group Notata, genus Paspalum, but 
lack quality cultivars. In this way the present study has the purpose of evaluating the production of forage 
per ha, aiming at a higher production of DM, being able to solve the lack of quality food to be offered to 
the animals throughout the year in a uniform way. This study is being conducted at the Regional Institute of 
Rural Development (IRDeR), belonging to the Department of Agrarian Studies (DEAg / UNIJUÍ), located in 
the rural area of the municipality of Augusto Pestana, RS. Correction of nutrients occurred according to soil 
analysis and indications for perennial summer species. The design was a randomized block design, with three 
replications, each plot having a dimension of 1.2m x 2m, totaling 2.4m². Sixty plants per plot were used, with 
spacing between plants and between 0,20 m lines, with a total of six lines with ten plants each. Hybrids were 
transplanted to the experimental area on December 2, 2016. Three intraspecific hybrids of Paspalum notatum, 
denominated as B26, C15 and C22, were evaluated. Both obtained by crosses between sexual and apomictic 
plants of this species. Using as a control the cultivar Pensacola, of the genus P. notatum. The evaluations 
were performed according to the technical recommendations for this species, with cutting height at 25 cm, 
leaving a residue of 5 cm from the soil. Sample For the total green mass (MVT), two representative 0.5 m2 
squares were used, after which a representative subsample of approximately 250 g of each plot was used to 
perform the botanical separation of leaf blade, stem, inflorescence and weed When there was. Afterwards, the 
samples were routed for drying in an air oven at 65 ° C for 72 hours or until constant weight. For the variables 
MVT, MST, the sums were made between each cut, estimating per hectare. Data were submitted to analysis 
of variance and when statistical differences were detected with P> 0.05, a 5% Scott-Knott test of means was 
performed. The Genes statistical program was performed. The results presented a superiority of the hybrids 
in relation to the witness in all analyzed characters. It is possible to introduce new cultivars of P. notatum 
with excellent potential forage production, due to the hybrid vigor obtained by the intraspecific cross between 
apomictic and sexual plants. The continuity of the experiment is fundamental for the success of the research, 
making possible to contribute to a greater animal production in systems based on pastures.

Keywords: Notata, forage, native, Pensacola, apomictic

Acknowledgments: IRDeR/DEAg/UNIJUÍ, SulPasto, UFRGS.

Evaluation and selection of intraspecific apomictic hybrids of the genus 
Paspalum obtained by artificial hybridizations

Aline N. Bender*1, Emerson A. Pereira1, Artur S. Woecichoshi1, Mateus J. Martins1, Luana 
S. Silva1, Mariani S. Lindorfer1, Karine W. Szambelan1, Miguel Dall'Agnol2

1Universidade Regional do Noroeste do Estado do Rio Grande do Sul, Ijui/RS; 
2Universidade Federal do Rio Grande do Sul, Porto Alegre/RS 

*Graduation student – alineebendeer@gmail.com

Theme 5  |  Grasslands and forages



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 610

Silage is one of the main ways to store and conserve forage, specially to be offered in periods of plants 
productive seasonality. The main problem found in winter grasses silages is the high water content that leads 
to nutritional losses due mainly to leaching. A technique that proved to be very efficient in the control of 
losses was the inclusion of additives, which must have high dry matter content, good palatability, high water 
retention capacity, inexpensive and region availability. The aim was to evaluate the silage losses by gases and 
effluents of annual ryegrass (Lolium multiflorum, Lam.) mixed with lopsided oats (Avena strigosa, Schreb.) 
with addition of wheat bran. Research was carried out at Unidade de Ensino e Pesquisa from Universidade 
Tecnológica Federal do Paraná (Unepe/UTFPR), campus Dois Vizinhos, from April to November 2016. The 
experimental area was shared into three blocks of six 9 m2 plots. Experimental design was randomized blocks, 
with two treatments and three repetitions. Treatments were lopsided oats and annual ryegrass silage (LRS), or 
silage from lopsided oats and annual ryegrass with 3% of wheat bran addition (LRWS). Seeding was manual 
throwing sowing, with 60 kg ha-1; 40 kg ha-1 lopsided oats and annual ryegrass and vetch seed’s density, 
respectively. Before silage, two cuts were made to standardize the forage canopy. The third cut material 
remained exposed on experimental field for three hours pre-drying. After, plants were immediately pricked 
in particles of 5 cm with razor type fodder grinder and 37 days kept in experimental PVC microsilos with 
10 cm diameter and 50 cm length. The 2.350 kg ensiled total mass was compacted at a density of 650 kg m-3 
(wet). For wheat bran inclusion, 70.5 g of pre-ensilage total weight were weighed, mixed and then placed in 
the microsilos. To quantify losses by effluents, 200 g of 105°C dried sand were added to the bottom of silo 
and isolated with fabric, avoiding direct contact amongst silage and sand. Effluent losses (kg ton-1 silage) were 
based on the sand weight difference and related with wet forage mass at closing microsilo, taking to account 
the weight of empty microsilo and the weight of the microsilo with sand before and after the opening, as forage 
mass. For DM losses evaluation by gases (%DM) the closing and opening weights of the microsilo were 
consider, forage mass and pre-silage DM content. Data were analyzed by Proc Mixed of SAS (SAS Institute, 
Cary, NC) and means were compared by Tukey test (P<0.05). There was significant difference (P<0.05) for 
effluent loss (LRS: 1.6; LRWS: 0.5), but was not observed difference (P>0.05) losses by gases (LRS: 0.19; 
LRWS: 0.2). Wheat bran like silage additive in winter grasses silage was efficient to avoid loss by effluents.
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In Brazil, grasses are the main sources of biomass, as well as sugar cane, corn, sorghum, oats and grasses in 
general, widely used to supply the need for bulk for livestock production. Aiming at sustainable development, 
which prioritizes environmental issues and changing the way we act, think and produce, we need new 
technologies in search of cleaner and more viable alternatives for the planet and the smallholder, using new 
technologies and management, previously restricted to large corporations. The objective of this study was 
to evaluate the productivity and forage quality of sorghum. The research was conducted at the experimental 
station of PUCPR Toledo-PR campus, from November 2014 to August 2015 using the BRS-511 cultivar. 
The experiment consisted of 18 experimental plots in randomized blocks in a double factorial (3x2), witness, 
application of 100 m3 ha-1 vinasse and conventional chemical fertilizers, and the use of inoculant in storage. 
The statistical interpretation consisted of analysis of variance verified by the F test (p <0.05) and means 
tests (Tukey test) as qualitative factors. At 95 days after the silos were closed, they were opened for sample 
collection and pH analysis, drying and quantification of dry matter, crude protein, ethereal extract, ash, neutral 
detergent fiber, acid detergent fibers, lignin, nutrients Total digestible, dry matter digestibility, digestible 
energy and metabolizable energy. The use of inoculants did not affect crude protein levels in the silage, 
but analyzing the data on the source of fertilization is observed that fertilization reference (350 kg ha-1 N08 
P28 K16 at planting and 200 kg ha-1 formulated coverage N30 P00 K20) significantly increased the crude 
protein content. Fertilization sources influenced the bromatológicos parameters where the crude protein was 
increased when used in reference to fertilization culture and pH underwent a small change when compared to 
control with chemical fertilizer and vinasse. The use of inoculants increased the concentration of dry matter 
and therefore productivity in kg ha-1 not interfering in other bromatological parameters. The use of microbial 
inoculant provided an increase in the dry matter concentration and consequently the total productivity per unit 
area without interfering with the other bromatological parameters.

Keywords: Sorghum bicolor, dry matter, forage conservation
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The silage is a method of forage conservation that allows to obtain greater supply of bulky during periods 
of drought. The inclusion of coproducts from the production of biofuels in sugarcane silages may be an 
alternative to increase the nutritional value of these foods. During the fermentation process, changes occur in 
the microbial populations, which are responsible for the rapid fall of the pH of the ensiled material through 
the production of lactic acid (AL), which optimizes the conservation potential of the ensiled material. In this 
work, the production of AL and the pH of sugar cane silages with five levels of inclusion (NI) of the macaúba 
pie (TM) from the production of biofuels (0%, 3%, 10%, 17% and 20%) in relation to the dry matter of sugar 
cane and in different opening times (7, 12, 24, 36 and 41 days), in order to determine a better of the TM and 
the time more suitable for opening the silos. The material was ensiled in laboratory silos with density of 
600 kg m-3. These were opened in the opening times mentioned above and samples were collected for the 
determination of the AL contents and the pH values of the juice silages. The experiment was carried out at the 
Biofuels Laboratory of the Federal University of the Jequitinhonha and Mucuri Valleys, in Diamantina, Minas 
Gerais, Brazil. For the determination of the effect of the treatments, was used the Software Statistica 7.0 with 
the Response Surface methodology (P<0.05), using two factors for the evaluation: NI of TM and opening 
time of silos. There was a significant effect on the increasing inclusion levels of TM in relation to pH values, 
presenting quadratic behavior (P = 0.0120; r2 = 0.43). However, there was no significant effect (P> 0.05) for 
the time of opening factor. In other words, the NI of the TM responded with lower pH values, reaching values 
close to 3.4. This fact is associated to the production of AL by the microorganisms that developed during the 
fermentation process inside the silos, since there was a significant effect of this variable for both the factor NI 
of TM (P = 0.0218; r2 = 0.58) and (P = 0.0430; r2 = 0.58), that is as the NI of the TM was increased and the 
storage time of the ensiled material, the AL concentration increased, concurrently with the PH values, which 
decreased with the higher NI of the TM, as presented above. Therefore, it is concluded that the inclusion of 
TM during sugar cane silage is recommended in all NI studied (above 3% in DM) and it is also recommended 
that the silage storage time should not be less than 12 days, so that at this time there is satisfactory production 
of AL and consequent adequate conservation of the material that has been ensiled.

Keywords: biofuels, lactic acid, pH, silage
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The sugar cane silage is an interesting alternative for animal feed in dry periods, especially when coproducts 
from the biofuels production chain are added, which can increase the nutritional value of this food and 
contribute to the conservation of the material that was ensiled. The production of lactic acid and the pH 
of sugarcane silages with sunflower meal (FG), a coproduct obtained by the extraction of the oil for the 
production of biofuels, were evaluated in this work. Five levels of inclusion (NI) of the FG (0%, 3%, 10%, 
17% and 20%) were studied in relation to the dry matter of sugar cane during silage and at different opening 
times (7; 12, 24, 36 and 41), with the objective of determining a better NI of the FG and the time (in days) most 
suitable for opening the silos. The material was ensiled in laboratory silos with a density of 600 kg m-3. The 
silos were opened in the opening times mentioned above and samples were collected for the determination 
of the lactic acid contents and the pH values of the juice of the silages. The experiment was carried out at 
the Biofuels Laboratory of the Federal University of the Jequitinhonha and Mucuri Valleys, in Diamantina, 
Minas Gerais, Brazil. For the determination of the effect of the treatments, was used the Software Statistica 
7.0 with the Response Surface methodology (P<0.05), using two factors for the evaluation: NI of FG and 
opening time of silos. There was a significant effect on the increasing levels of FG inclusion in relation 
to pH values, presenting linear behavior (P = 0.0003; r2 = 0.61). However, there was no significant effect 
on the open-time factor (P>0.05). That is, the increasing levels of FG inclusion responded with lower pH 
values, reaching values close to 3.6. This fact may be associated to the production of lactic acid during the 
fermentation process inside in the silos, since there was a significant effect of this variable for the factor NI 
of the FG, presenting quadratic behavior (P = 0.017, r2 = 0.43), that is, as the NI of the FG was increased, the 
lactic acid concentration increased, concomitantly with the pH values, which decreased with the higher NI of 
the FG, as shown above. There was no significant effect on the time of opening (P>0.05) in relation to lactic 
acid production. The evaluated parameters allow to conclude that the inclusion of FG during sugar cane silage 
is recommended in all NI studied (above 3% in DM) and it is recommended that the silage storage time is not 
less than seven days, so that at this time there is the satisfactory production of lactic acid and the adequate 
conservation of the ensiled material.
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The use of annual winter forage in over sowing of perennial pastures from tropical climates has as an 
alternative the ability to reverse and extend the pasture use period. This study aimed to to evaluate the forage 
mass production, botanical and bromatological composition of oats as a sinlge crop or vetch-oats mixtures in 
Tifton 85 over seeded. The experiment was conducted at the experimental farm from the Pontifical Catholic 
University of Paraná, Campus Toledo-PR. The experimental design was in randomized blocks, with four 
treatments and five replicates. The treatments were: oats as a sinlge corp, oats + vetch, oats + 80 kg N, oata 
+ vetch + 80 kg N. Were evaluated the botanical composition, bromatological composition (CP, NDF, ADF, 
LIG, EE, MS, MM) and forage production in oat consortium with vetch and / or nitrogen fertilization. The 
results indicate that the covering nitrogen application on the forage species, provided a higher yield, wich was 
of 4,746 kg ha-¹ in the second year, in intercropped with nitrogen treatment. The average contents of crude 
protein (CP) at the first and second year were of 18.56%, 15.16%, respectively. The use of nitrogen fertilizer 
showed significant results (P<0.05) for plant height in first and second year. The introduction of oats and oat 
+ vetch with added nitrogen in about sowing in tifton culture 85 in the winter period, provides an increase in 
production in kg ha-¹ and when this vetch increase becomes significant in crude protein and dry matter of the 
chemical composition of the forage.
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In this work it is hypothesized that shaded systems promote changes in microclimatic parameters and provide 
more comfortable ambience to ovine. It we has conducted an experiment with ewes with 25 ± 2.5 kg of body 
weight, distributed in three homogeneous groups of 8 ewes each, during a 90 day period in three systems: 
Without trees (WT); 400 trees ha-1 (T400) and 800 trees ha-1 (T800). The tree species utilized to provide shade 
was Gliricidia sepium. Ewes were rotated amongst the systems each 15 days period. Measures were taken 
in the daily basis from 6:00 am to 6:00 pm with two hours between each measure. Variables evaluated were: 
air temperature (ta; °C), incident radiation (IR; μMol m-2 s), Temperature and Humidity Index (THI), Black 
Globe Temperature Index (BGTI), Thermal Comfort Index for Sheep (TCI), Radiant Thermal Load (RTL, 
w m-2), Dew Point Temperature (DPT, °C) and wind speed (WS, m s-1). To obtain the contribution of each 
variable for the microclimate variation inside each system we performed a Factorial Analysis with Varimax 
Rotation and splitting the output by system. Extraction of the Principal Components was made for the three 
systems as follows: Component 1 (Thermal Indexes) with 39.68 % of explained variance and Component 2 
(Time, Humidity, Radiation and Wind Variables) with 15.96 % of explained variance. Factorial load for WT 
system was 0.920, 0.985, 0.986, and 0.966 for RTL, THI, BGTI and TCI, respectively. For systems T400 and 
T800 the loads had no differed (p> 0.05) from the WT meaning this variables do not changed among systems. 
However for time, radiation, humidity and wind speed the systems T400 and T800 differed (p< 0.001) from 
the WT systems. For T400 and T800 systems the factorial load of WS, time of measuring (hour of day), DPT 
and IR were 0.722, 0.619, 0.869 and 0.613. On the other hand the values for WT were 0.006, 0.660, 0.207 
and 0.440, for the same variables. The ambience for ewes in the systems with tree shading depends more of 
time, and associated incident radiation (probably due sun declination). In the same way humidity varies more 
in those systems. The relevance of microclimate variables to ambience indexes change according to the trees 
shading conditions. 
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It is known that the diet quality is the key factor which regulates the nitrogen excretion by ruminants. 
The higher the nitrogen intake, the higher is the faecal and urinary nitrogen excretion by animals, with a 
consequent increase greenhouse gas emission. In this context, the hypothesis proposed is that the new grazing 
management strategy based on animal behaviour (rotatinuous stocking - RN) with a greater herbage chemical 
composition, results in a greater amount of faeces and faecal nitrogen excretion and consequently greater 
faecal greenhouse gas emissions of grazing sheep compared to the traditional rotational stocking method - 
RT. The objective of this study was to evaluate the effect of different grazing management strategies on the 
amount of faeces production, nitrogen excretion and faecal greenhouse gas emissions (CH4 and N2O) from 
sheep grazing Italian ryegrass pastures under rotational stocking method. The experiment was carried out in 
2014 and 2015, in the south of Brazil. The experimental design was a randomized complete block with four 
replicates and two grazing management targets; traditional rotational stocking method - RT with pre- and 
post-grazing sward heights of 25 and 5 cm, respectively and, rotatinuous stocking - RN with pre- and post-
grazing sward heights of 18 and 11 cm, respectively. For measuring the total faeces production, harnesses 
and faeces collection bags were used in three test-animals during five consecutive days; three measurements 
per year. In 2015, faeces samples from the three test-animals were mixed to form a composite sample of 500 
grams; each sample was collected and immediately deposited on the soil. During July, CH4 and N2O emission 
from nine PVC cylinders chambers were measured with the static chamber method. RN treatment presented 
a greater daily faecal excretion and nitrogen excretion per animal than RT treatment. However, faecal daily 
excretion and nitrogen excretion per hectare were lower for the RN than for the RT treatment. Faecal crude 
protein was greater for the RN than the RT treatment. The faecal CH4 emission was three times higher than 
the RT, with a mean of 0.233 g CH4 kg-1 of fresh faeces and 0.079 g CH4 kg-1 of fresh faeces, respectively. In 
the RN, the faecal N2O emissions presented values of 9.97 mg of N2O kg-1 of fresh faeces, four times higher 
than the RT treatment (mean 2.29 mg N2O kg-1 of fresh faeces). In addition, the mean of CH4 soil flow (control 
chambers, without faeces) was -2.17 g ha-1 day-1 and the mean of N2O soil flux was 1.32 g ha-1 day-1. Thus, 
in the RN treatment, faecal emissions (CH4 and N2O) per animal and hectare were higher than RT treatment. 
In conclusion, rotatinuous stocking - RN presented higher faecal chemical composition (more crude protein) 
than traditional rotational stocking method - RT, resulting in higher daily nitrogen excretion per animal and 
higher faecal greenhouse gas emissions (CH4 and N2O).
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The correct grazing management allows the animal to consume all diet with high nutritional quality in the 
shortest time possible (Bergman et al., 2001). The less time to consume allows greater selectivity, improved 
diet quality and greater chance of maximizing nutrient intake. The “rotatinuous grazing” strategy is based on 
the time minimization and energy maximization strategies. These assumptions are met as the animals enter on 
the grazing paddock and consume only 40% of the initial sward surface height. This hypothesis was tested in 
farming system to verified if the sward structure can increase the animal animal production individual and per 
area, while maintaining the entrance of inputs. This study was carried in Paraná, in the cities of Laranjeiras do 
Sul, Palmital, Guaraniaçu and Rio Bonito do Iguaçu. We evaluated five farms that adopted the “rotatinuous 
grazing” strategy (Carvalho., 2013), all of these farms have as main activity the milk production. The properties 
were selected by a participation rank in events and adoption of the technologies of the “rotatinuous grazing” 
strategy. The farms started to adopt this grazing strategy in June 2014. In order to obtain the initial condition of 
each farmer, an initial diagnosis was made. The data used to compose the work were collected over 18 technical 
visits during the years 2014, 2015 and 2016. The information presented refers to the variables of milk production 
individual and by area, efficiency of soil use, use of inputs in the diet of the animals and the sward management 
adopted. During the three years of work, the concentrate amount to the lactating cows was maintained, however, 
a reduction in the supply of corn silage occurred in the order of 32.55%. Since the consumption of the animals 
is not altered, these results indicate that the animals began to consume the diet with higher proportion of sward 
in detriment of the amount of corn silage. The individual milk production increased by 4.8 L by animal or + 
29%, going from 16.64 to 21.47 L animal.day-1, The production by area also had positive changes, increasing 
from 8,205 to 15,522 liters ha year-1 (increase of 89%). The milk production increases is directly related to the 
possibility that animals have to select a diet of higher nutritional quality, taking into account the requirements 
of the nutrients required for production, grazing herbivores select plants and morphological components in 
order to optimise nutrient intake, as well as minimising energy cost and intake (Villalba et al., 2009). These 
results are expected in properties that adopt the “rotatinuous grazing” strategy. Carvalho., (2013) evaluated 
properties that perform this management, and values similar to those of the present study were observed, were 
corn silage intake was reduced and cow milk production increased by 30%. Therefore, it can be concluded that 
the adoption of “rotatinuos grazing” strategy increases the milk production, at the same time that reduces the 
amount of corn silage needed, due to the increased of sward intake. 
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The use of moisture absorbing additive in forage ensilage is a management technique that aims to improve 
the fermentation characteristics of the silage and to reduce losses in the process, mainly by increasing the dry 
matter (DM) content of the ensiled mass. The objective of this study was to determine the effect of the inclusion 
of murumuru (Astrocaryum murumuru) pie in different concentrations (0.0; 7.0; 14.0; 21.0 and 28.0% based 
on natural matter (NM)) in the elephant grass ensilage on fermentative and physical losses, and in the yeast 
and filamentous fungi count. In the study a completely randomized design was used, with five concentrations 
of murumuru pie and five replicates. As experimental silos were used plastic buckets with a capacity of 15 L, 
which were opened after 45 days of silage. To quantify losses, the silos and their components (cover + sand 
+ screen) were weighed before and after opening. For determination of the visually deteriorated portion we 
performed a weighing of the same on surface of each silo and the determination of yeasts and filamentous 
fungi were used the plating technique on surface. The data were submitted to polynomial regression analysis 
by the GLM procedure of the SAS statistical package, decomposing the effects into linear, quadratic, cubic 
and bi-quadratic. There was a cubic effect (P<0.05) on effluent production as pie concentrations increased 
in elephant grass ensilage, which had the following productions: 72,39; 17.26; 1.29; 1.29 and 1.19 kg.ton-1 
NM, respectively. This effect is related to the increase of DM contents of the silages by the inclusion of 
murumuru pie (18.06; 21.62; 26.39; 31.62 and 36.08% DM), since this variable is directly related with the loss 
of nutrients. There was a bi-quadratic effect (P<0.05) on the gas production, according to the concentrations, 
which presented the following gas losses: 1.62; 3.52; 2.04; 2.14 and 2.96% MS, respectively. These losses 
may have occurred due to higher heterofermentative fermentation in ensilage, with the production of lactic 
and acetic acids, the latter being an antifungal and may have influenced the low count of filamentous fungi 
and in the absence of yeasts. For the recovery of dry matter, a bi-square effect (P<0.05) was observed with 
maximum and minimum points with 98.38 and 96.65% with 0 and 7% of pie inclusion in ensilage, respectively. 
The reduction can be proven by increased losses in the form of effluents and gases. There was a cubic effect 
(P<0.05) on the weight of the deteriored mass and linear increasing (P<0.05) in the filamentous fungal count. 
The difficulties of compaction in the silo surface layer during ensilage may have favored the entry of oxygen 
in the mass and, with this, the fungal proliferation and, consequently, greater deterioration of the silo surface 
layer. The inclusion of murumuru pie in elephant grass ensilage resulted in higher gas production, filamentous 
fungal counts and, consequently, higher physical losses in elephant grass silages.

Keywords: Astrocaryum murumuru, deterioration, fermentation, silage
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The Panicum maximum cv. BRS Tamani launched in the year 2015 by Beef Cattle EMBRAPA still does if 
necessary studies, since work in the literature is still scarce and its potential for unknown silage. The objective 
of this research was to evaluate the fermentative characteristics and losses by effluent from Panicum maximum 
cv. BRS Tamani with different levels of acetic acid and corn meal. The experimental design was a completely 
randomized design, in a 3x4 factorial scheme, with levels of 0, 2.5 and 5.0% corn meal and 0, 3, 6 and 9% 
acetic acid, with four replicates per treatment. The grass used was harvested in the 90 days age and ensiled in 
experimental PVC silos (10 cm in diameter x 43 cm in length), fitted with a Bunsen valve. In the above silos 
a layer of dry sand in the bottom and non-woven fabric (TNT) was added to determine the effluent losses. The 
variables evaluated were dry matter (DM), pH, ammoniacal nitrogen (N-ammoniacal) and effluent losses. The 
data were analyzed by analysis of variance and the means compared by the Tukey test, at 5% significance. 
There was no interaction between corn meal and acetic acid levels for DM and pH, but the same was not 
observed for N-ammoniacal and effluent losses. Addition of corn meal in the silage from 0 to 5.0% increased 
the MS content from 23.84 to 27.56%, and reduced the pH from 4.44 to 3.66. The levels of acetic acid did 
not change the pH and the contents of MS. Higher values of N-NH3 were observed in the silages without 
corn meal, regardless of the level of acetic acid added. The lowest effluent losses were obtained from silages 
without addition of acetic acid and addition of 2.5 and 5.0% of corn meal (10.02 and 16.88%, respectively). 
The recommended corn meal level is 5%, because it increases DM and it reduces the pH and N-NH3. The 
recommendation of acetic acid is not to make addition due to the lower effluent losses observed.

Keywords: Additive, ammoniac nitrogen, dry matter, pH
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Normally the use of maize in forage-maize intercrops in the Santa Fé system in the animal feeding consists 
of grazing animals in straw after the corn harvest. An alternative to this would be was the silage production 
for use in the animal feeding in confinement or semi confinement. Objective was to evaluate the fermentative 
quality (pH, ammoniacal nitrogen - NH3-N, and titratable acidity-TA) of corn silage in monocrop (MS) or in 
intercropping with Guinea grass (Panicum maximum Jacq; MGS) or Ruzi grass (Brachiaria ruziziensis, MRS). 
The design was completely randomized with six replicates (experimental mini-silos) with forage cutting when 
the corn grain was in the farinaceous stage and the opening was 50 days after. Was assessed the fermentative 
quality (pH, NH3-N and TA) of silage. All data analyzes were conducted in SAS a 5% probability by analysis 
of variance and the comparing the means by the Tukey test. The silage only differed (P>.5) for pH, with more 
value for MRS (4.04a), the minor value for MS (3.67b) and intermediary value for MGS (3.91ab). The mean 
AT was 15.61±2.41 and the mean NH3-N was 11.56 ± 1.63 mg dL-1 (P>.05). Though was difference in pH 
values, presented adequate quality of good silage. Considering the value of relation NH3-N and total nitrogen 
silage of this experiment, all were less than 10% (MS= 7.57; MGS= 4.39 and MRS= 5.69%), corresponding 
a very good silage. Therefore, it can infer that the compaction silage was realized correctly and ensured an 
adequate fermentation environment. So, corn silages in the Santa Fé system in the intercropping with the 
Guinea grass or the Ruzi grass are alternative for use of the maize, presenting adequate fermentative quality 
of the good silage. 

Keywords: animal nutrition, Santa Fé system, tropical forages
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The use of legumes in pasture is an economic and sustainable option to include nitrogen in forage-based 
production systems. Despite this, the low persistence of legumes in pastures is pointed out as one of the main 
causes of low adoption of the consortium. In this context, this study aimed to evaluated botanical composition 
of pasture of Panicum maximum cv. Mombaça in consortium with Arachis pintoi. The experiment was carried 
out in Terra Nova do Norte, Mato Grosso, Brazil, in a randomized complete block design (2x2), with two 
cultivars (Belmonte and Mandobi) and two planting spacing (1x1 and 2x2 m). With three replicates, totaling 
12 experimental units. The sampling were taken on November 5, 2016, one year after of implantation. Two 
quadrats of 1 m² were collected at soil level per plot, total mass was weighed and sub-sampled for determination 
of botanical composition of the pasture. The data were analyzed using the method of mixed models with 
special parametric structure in the covariance matrix, through MIXED procedure of the statistical software 
SAS. In order to choose the covariance matrix, the Akaike information criterion was used. The means of 
treatments were estimated through the "LSMEANS" and the comparison between them was performed using 
the probability of difference ("PDIFF") at a significance level of 10 %. There was no plant spacing or cultivar 
effect on the percentage of legume (P>0.10) Mandobi and Belmonte representing 2.1% and 3.7% of total 
biomass, respectively. The percentage of Mombaça guineagrass was around 97%. There was a difference in 
the yield for cultivars (P=0.0972), but did not differ for plant spacing (P=0.3913). Consortium pastures with 
Belmonte registered higher amount of legume (1155 kg ha-1) than those with Mandobi (415 kg ha-1). The 
forage peanut Belmonte and Mandobi can be consider to establish consortium pastures in Amazon Biome. 
However, Belmonte can contribute more for total biomass.

Keywords: Arachis pintoi, botanical composition, guineagrass

Acknowledgments: Unipasto and Embrapa (for funding).

Forage biomass and botanical composition of consortium pasture with       
forage peanut

Josiane Devens*1, Perivaldo de Carvalho2, Maira L. B. Bourscheidt1, Hemython L. B. Nascimento3, 
Dalton H. Pereira1, Bruno C. Pedreira4

1Universidade Federal do Mato Groso, Sinop/MT; 2Universidade Federal do Mato Grosso, Cuiabá/
MT, 3Universidade Federal de Viçosa, Viçosa/MG, 4Embrapa Agrossilvipastoril, Sinop/MT

*Undergraduate – josi.devens@gmail.com

Theme 5  |  Grasslands and forages



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 622

Corn is the most recommended crop as forage in Brazil due to its bromatological and agronomic characteristics 
that provide a satisfactory performance in animals in the production of meat and milk, besides having high 
acceptability. Some factors are important in the composition of silage and influence on animal performance, 
including the species and / or cultivar used. After the harvest of some special types of corns is possible and 
convenient to use the remaining plants of the crop of corn for use as fodder. The objective of this work is 
to evaluate remaining plants of the cultivar of green maize cultivars (BRS 3046 and AG1051), sweetcorn 
(BRS Vivi), popcorn (UENF 14, Angela) and canjica corn (BRS 451) for the production of forage mass. The 
evaluated variables: Dry Matter, Green Matter, Plant Height and Peak Diameter. The planting was done on 
11/11/2016 at the Federal University of São João Del-Rei, campus Sete Lagoas / MG, observing a period 
of indian summer before flowering. The soil is a dystrophic red latosol where 450 kg ha-1 of fertilizer NPK 
04-30-10 applied to the planting and 300 kg ha-1 of fertilizer NPK 20-00-20 in a 5- to 6-leaf cover. Weeds 
controlled with application of Atrazine 4L ha-1. Cartridge crank control performed whenever necessary. The 
plots were composed of 4 rows of 5 meters with spacing of 0.7 m between them. The plant density was 
55,000 pl ha-1 with the cutting of whole plants was carried out when the upper ears had been collected. The 
data of height, diameter and green matter were collected in the two central lines of the plots, being the dry 
matter obtained from 5 plants that were chopped, homogenized and dried in a forced circulation oven at 65 ° 
C. The experimental design was a randomized block design with 4 replicates and 6 (special corn cultivars). 
The cultivars AG 1051 and BRS 451 had higher plants than the others did, whereas the cultivars BRS Vivi 
and BRS 451 had bigger diameter. The cultivars AG 1051, BRS Vivi and BRS 451 have a higher yield of 
green matter than the others, and the dry matter production is higher with BRS Vivi, BRS 451 and Ângela. 
Remaining plants of special maize crop are viable for the forage mass production in spring-summer for the 
conditions of this work.

Keywords: special corns, forage, dry matter, green matter, cultivars, remaining plants
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The use of annual winter forages is an alternative for forage production in systems of crop-livestock integration, 
aiming to supply the forage deficit that occurs in autumn and winter in the Southern Region of Brazil. The 
goal of this work was to evaluate the performance of cultivars of white and black oats regarding forage 
production and number of cuts in three years. The experiment was conducted in the experimental area of the 
Agronomy course belonging to the Federal University of Pampa - UNIPAMPA, Itaqui-RS, in the years 2013, 
2015, and 2016, where eight oat cultivars were evaluated: three of black oat: IPR Cabocla, UPFA 21, Iapar 61; 
five of white oat: IPR Esmeralda, FAPA 2, FUNDACEPFAPA 43, IPR 125 and IPR Suprema. In each year, 
the randomized block design was used with four replications. Each plot was constituted by five lines of five 
meters in length, and 0.17 m between rows. The three central lines were used for evaluation with a density of 
350 viable seeds per m². The fertilizer calculation was conducted according to soil analysis, using 350 kg of 
fertilizer in the formulation 5-20-20. The following variables were evaluated: I) number of cuts, where the first 
cut was done when the plants reached 20 to 25 cm, leaving a residue of 6 to 8 cm; and II) the other cuts, when 
the plants obtained of 30 to 35 cm height, with residue of 7 to 10 cm. The last cut was performed when up to 
50% of the plants were in the rubbery stage; and where in dry matter production per hectare, in kg ha-1, of the 
total harvested green matter, a subsample of 100 g was extracted, being dried in a greenhouse at 65ºC for 72 
hours to determine the dry matter ratio. The data were submitted to analysis of variance in the form of factorial 
3x8 (three years and eight cultivars) and later comparison of means were performed with the aid of the Genes 
computational program. Regarding the variable number of cuts for the year 2013, it is noted that the cultivars 
FUNDACEPFAPA 43 and IPR Suprema presented inferior results when compared to the other genotypes. 
However, in 2016, IPR 126 presented again a reduced number of cuts. In 2015 the cultivars presented 4 to 
5 cuts, due to the environmental conditions of the region favoring the increase of the number of cuts of the 
plants. For the dry matter analysis, in 2013, the data ranged from 878.6 kg ha-1 for the IRP Suprema genotype 
to 3955.7 kg ha-1 for IPR 126. In 2015, the data varied from 4660.2 kg ha-1 for the FAPA 2 cultivar to 5607.5 
kg ha-1 for IPR Suprema in such a way that it was the best year for the eight cultivars in the production of dry 
matter. Posteriorly, in 2016, the production was between 771.8 kg ha-1 for cultivar UPFA 21 and 2739.0 kg 
ha-1 for IPR Suprema. In general, the average number of cuts and dry matter was better in more cultivars of 
white oats compared to the black oats analyzed, where the cultivar IPR Esmeralda stands out due to its high 
dry matter production and the higher number of cuts in the three years.
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Dairy farming is one of the main socioeconomic activities in the Northeastern Semiarid region, where it is the 
main source of feed for the herd and is directly linked to the planting of fodder, as a support for a long period 
of drought, in which the animals receive whole and every bulky part in the trough, encouraging producers 
and technicians to implement practices and strategies to overcome the difficulties of these periods. Forage 
planning is therefore essential to ensure a balance between forage production and demand, in order to ensure 
high efficiency in the use of plantations and the maintenance of favorable conditions for their productivity and 
animal performance. Animal production in the Nordeste Semiarid region depends directly on the productivity 
of forage plants, which guarantee the livelihood of the herd during periods of drought, these plants are usually 
linked to their nutritional values, which at the same time have a filling or volume and is rich In water. The 
objective of this study was to evaluate the use of forage planning in dairy cattle, aiming at reducing production 
costs, in order to obtain an increase in profit in the city of Pão de Açúcar, Alagoas. The work was carried out in 
the city of Pão de Açúcar, located 230 km from the capital Maceió. The average temperature in Pão de Açúcar is 
approximately 26.1°C. Sixty family farms were evaluated; data were collected through visits to properties in a 
period of six months from august to december 2015. It was determined a total of 60 questionnaires and related 
plans, regarding economic and zootechnical management for this was necessary to use spreadsheets, which 
calculate the main factors related to the activity and that interfere in the property, such as cash flow, inventory 
Of activity allocated to the activity, variable revenues and costs of the activity, production per animal, property 
profitability among other financial and technical indicators more representative in a dairy property. For the 
following study calculations, the following variables were evaluated: the number of animals per category 
multiplied by their live weight and the daily dry matter intake, in which 2% of live weight was considered. 
Then, the total dry matter of each herd was calculated, which was divided by percentage of (DM) of corn 
silage and forage palm: 30% and 10%, respectively. A descriptive statistic of the data was used, in which the 
analysis and interpretation of the data occurred from the information obtained through the interviews with the 
owner, and the information generated by spreadsheets and graphs, elaborated in Microsoft Excel software was 
submitted to an exploratory analysis descriptive. It is concluded that the absence of strategic forage planning, 
aggravated by the effects of edaphoclimatic variations that directly influenced milk production.
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Forage yield of two buffel grass cultivars with increasing doses of 
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One of the biggest problems in the establishment and maintenance of pastures in Brazilian soils is the extremely 
low levels of available phosphorus (P), and for tropical grasses the management of this element is important 
because it limits establishment, tillering and, therefore, the maintenance of high levels of plant productivity. 
In the semi-arid region the plants of the species Cenchrus ciliaris L. (buffel grass) have been outstanding 
because they adapt well the soil and climate conditions are not favorable, allowing the exploitation of small 
and large ruminant livestock. The present work aimed to evaluate the performance of two cultivars of buffel 
grass submitted to fertilization with increasing levels of P. The following characteristics were evaluated in the 
production: total dry matter (MST g pot -1), involvement of the dry mass of the leaves (% MSF) in the total dry 
weight (MST), dry mass of the stems (MSH g pot -1), dry mass of the stems (% MSH) in the total dry mass and 
number of tillers (NP pot -1). The experiment was carried out in a greenhouse at the Department of Agrarian 
Sciences of the State University of Montes Claros (UNIMONTES), campus of Janaúba, MG, from 03/06/2007 
to 05/09/2007. It was arranged in a completely randomized design in a 6 x 2 factorial scheme, six treatments 
(0, 16, 31, 45, 61, 76 mg / dm³ of P2O5) and two cultivars of buffel grass (cv. PI 295658 and cv. Aridus), with 
five repetitions for treatment. The average values from determinations were subjected to variance analysis 
and subsequent analysis of linear models regression of up to 5% probability by the test "F" which coefficients 
were tested by test "t" with level of 1% of significance. The cultivar Áridus of buffel grass provides higher dry 
matter production of shoots that the cultivar PI295658, regardless of the level of applied P. For both cultivars, 
the participation of the leaves dry mass is higher than the participation of the stems dry mass in MST. The 
increase of the application levels of P2O5 provides increasing increments on the participation of stems in the 
MST for the two evaluated cultivars. The number of tillers increases linearly with the supplying of increasing 
doses of phosphorus for the two evaluated cultivars.

Keywords: pasture, semiarid, tillering, Cenchrus ciliaris L

Acknowledgments: to FAPEMIG at support.

Theme 5  |  Grasslands and forages



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 626

Fruit agribusiness waste as an additive in elephant grass silage: fungi and 
yeasts
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One alternative for reducing losses during forage preservation and for improving silage quality is to include 
additives that modulate the fermentation process. Against this backdrop, the objective of this study was to 
evaluate the use of banana, mango, and passion fruit waste as additives in elephant grass (Pennisetum purpureum) 
cultivar Napier silage at different densities (400, 500 e 600 kg GM m-3). The experiment was conducted at the 
Federal University of the Valleys of Jequitinhonha and Mucuri (UFVJM). The silage was made up of elephant 
grass and fruit waste. The experimental silos were constructed of PVC (polyvinyl chloride) tubes. Altogether, 
48 experimental silos were constructed. To calculate the amount of additive to be included in the silage, a 
final dry matter content of 30% was used. After 240 days, the experimental silos were opened and analyzed 
for yeast and filamentous fungi. Sample preparation for microbiological analysis began with a dilution, where 
25 g of silage was weighed and 225 ml of peptone water was added. Potato dextrose agar (PDA) was used 
for filamentous fungi count and for yeast count was used the YEPG (yeast extract; malt extract; peptone; 
glucose; agar). The treatments were analyzed using the R software. The additive density interaction had an 
effect (P<0.05) on the yeast population. The variation in density influenced the yeast population only at the 
lower compactions, where treatments with fruit waste had smaller yeast populations, demonstrating that at 
lower compactions, additives help control yeast growth. The filamentous fungi population was influenced by 
the factors additive and density (P<0.05), but the interaction was not significant (P>0.05). When the anaerobic 
condition does not occur and the acidity is not enough to prevent the fungi rising, it justifies the higher 
quantity of filamentous fungi on the lower density, because it holds a bigger oxygen concentration than others 
compactions and shows a higher medium pH that is a good environmental for its developing. The effect of 
ensiling density was more noticeable for the exclusively elephant grass silage, where a compaction of 600 kg 
GM m-3 improved the microbiological processes.
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The use of fruticulture waste is as an additive in elephant grass silage is one alternative for reducing silage 
losses, improving the fermentation process and rising the dry matter. Against this backdrop, the objective 
of this study was to evaluate the use of banana, mango, and passion fruit waste as additives in elephant 
grass (Pennisetum purpureum) cultivar Napier silage at different densities (400, 500 e 600 kg GM m-3). The 
experiment was conducted at the Federal University of the Valleys of Jequitinhonha and Mucuri (UFVJM). 
The experimental silos were constructed of PVC (polyvinyl chloride). Altogether, 48 experimental silos were 
constructed. To calculate the amount of additive to be included in the silage, a final dry matter content of 
30% was used. After 240 days, the experimental silos were opened and evaluated by lactic acid bacteria 
(LAB). Sample preparation for microbiological analysis began with a dilution, where 25 g of silage was 
weighed and 225 ml of peptone water was added. For LAB counts, 0.1 ml of each dilution was spread on 
Lactobacilli MRS (de Man Rogosa Sharpe, Difco), and the Petri dishes were incubated at 30ºC for 96 hours. 
The treatments were analyzed using the R software. The population of lactic acid bacteria was influenced by 
the additive x density interaction (P < 0.05). The treatments containing mango and passion fruit waste had 
larger LAB populations than the treatment with addition of banana waste for all the studied densities. The 
greater NFC content derived from the mango and passion fruit waste was probably essential in increasing the 
LAB population. The exclusively grass silage had a smaller LAB population than the silage with passion fruit 
waste but did not differ from the silage with added mango waste at a density of 600 kg GM m-3, but for the 
other compactions, the grass silage had a smaller LAB population. The use of banana waste as an additive in 
elephant grass silage is not recommended because it does not favor microbiological processes. The addition of 
the passion fruit and mango favor the silage microbiological processes. A compaction of 600 GM m-3 should 
be used for exclusively elephant grass silage.
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Genetic characterization of wild genotypes of “maniçoba” (Manihot sp.) 
from cerrado Maranhão, Brazil
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The genetic characterization of plant species becomes the starting point for the knowledge of the variability, 
being essential for the management of germplasm collections, and through it is possible to obtain data to 
describe, identify and differentiate accessions within species, classes or categories, using appropriate 
descriptors. The work aimed to characterize the genetic differences of maniçoba’s accessions (Manihot sp) 
found in the cerrado biome in the Maranhão State, Brazil. The accessions were collected in four municipalities, 
Caxias, Codó, Coelho Neto and Senador Alexandre Costa. For the investigation of each accession, young 
leaves were harvested at the intermediate stage of maturation, DNA extraction was carried out using the 
method of cetyltrimethyl bromide (CTAB). The reactions of RAPD markers were realized using 10 primers 
RAPD from Operon Technologies. Data were subjected a cluster analysis by Ward’s Method, and the fit 
between the graphic distance matrix and the original distance matrix was estimated by correlation coefficient 
cophenetic (CCC). Results showed that there is genetic diversity within and among species and demonstrating 
the efficiency of the use of RAPD markers in differentiating the accessions. It were amplified eight polymorphic 
bands. The dendrogram generated by Ward’ method, separated two groups, where the Group I, included six 
of the eight accessions evaluated, and others accessions formed the second Group II. The CCC was high and 
significant (0,89**), the stress (12%) and distortion (2%) were low, indicating that dendrogram is consistent. 
The data obtained in the study are of great importance for the identification, more efficient exploitation and 
conservation of genetic variability of the maniçoba, for both in situ or ex situ conservation.

Keywords: Accessions; RAPD markers; Variability; Manihot
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Glycerin as an additive in sorghum silage biomass
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There is a lack of research and information about the use of blond glycerin as additives in foods with a huge 
volume and a huge information on the use of biomass sorghum for animal feed in the form of silages. The 
objective of this study was to evaluate the bromatological composition and fermentation profile of the biomass 
sorghum silage (BRS 716), supplemented with increasing doses of blonde glycerin. The cultivation of the crop 
was done in Mamonas-MG, silage storage, bromatological analysis and digestibility were done at the State 
University of Montes Claros (UNIMONTES), Janaúba Campus. The treatments were three levels of inclusion 
of blond glycerin (5, 10, 15%) in natural matter and control treatment (silage exclusively from biomass 
sorghum), four replicates. The silage was prepared in PVC experimental silos and stored for 60 days. After 
opening the chemical composition, in situ dry matter digestibility (ISDDM), pH and ammoniacal nitrogen (N-
NH3) values were evaluated. The data collected were submitted to a variance analysis and when the "F" test 
was significant, glycerin inclusion levels were submitted to the regression study (P<0.01), using the SISVAR 
program. Dry matter (DM) and ether extract (EE) increased linearly with the addition of glycerin. For each 1% 
of glycerin added to the silage there was an increase (P<0.01) in 0.58% and 0.36% in the DM and EE contents, 
respectively. Neutral detergent fiber (NDF) and acid detergent fiber (ADF) levels decreased linearly with the 
addition of blond glycerin, expected results due to the absence of cell wall in the chemical composition of the 
additive. The levels of ash and crude protein (CP) were not influenced (P>0.01) by the inclusion of glycerin, 
presenting a mean of 6.35% and 5.29%, respectively. The pH of the silage was not altered (P>0.01) by the 
addition of blond glycerin, presenting a average of 3.83, however, a linear decrease in N-NH3 was observed, 
with a reduction of 0.28% N-NH3 For each percentage unit of glycerin used, which proves a decrease of the 
proteolysis in the silage. ISDDM increased linearly (P<0.01) with increased inclusion of blonde glycerin. 
The inclusion of up to 15% of blond glycerin in natural matter improves the bromatological composition of 
biomass sorghum silage due to the increase in the dry matter content and the reduction of the fiber fraction 
of the fodder, besides decreasing the ammoniacal nitrogen content and increasing the digestibility of the dry 
matter.

Keywords: chemical composition, digestibility, glycerol, fermentative profile
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Graniferous pearl millet fertilized with organic compost: dry matter, 
organic matter, mineral matter, crude protein and SPAD reading
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The millet grain has been used as a good alternative to traditional cereals in animal feed. This study was 
carried out to describe the chemical composition of graniferous pearl millet (Pennisetum glaucum) ADRg 9050 
using different dosages of organic compounds. The experiment was conducted in a vegetation house between 
August and December of 2016 in Dourados, MS. Soil from local pasture, collected in a layer from 0 to 0.20 m 
depth, was used to grow this forage. The organic compounds were made by sheep waste and hatchery residual, 
whose nitrogen, phosphor and potassium contents were 21.20, 9.15, and 27.0 g per kg of organic compounds, 
respectively. The treatments were based on the following compounds dosages: 0.0 (control group), 12.7, 
25.4, 38.1 e 50.8 g per vase, using a randomized experimental design with four repetitions. Plastic vases of 
4.5 m³ were used to grow five seedlings each. After seven days, 0.85 g of nitrogen (ammonium sulfate) were 
applied. To control the humidity, keeping it close to 80%, a manual irrigation was used. The contents of dry 
matter (DM), mineral matter (MM), organic matter (OM) and crude protein (CP) was measured on three cuts 
were made when the plants started to reproduce, and the chlorophyll content of the leaf with chlorophyllmeter 
(SPAD, Minolta Corp.,Japão). Statistical analyses were performed to analysis of variance and regression, 
using the statistic program SAS. With the exception of PB determined in the first cut and the DM, OM and 
MM in the third cut, not significant difference (P>0.001) was observed between the treatments. The mean DM 
content in the first and second cut was 91.7%, while in the third cut, both DM and OM reduced (P<0.001) with 
the application of doses organic compounds, and consequently MM in this cut had an increase of 10%. The 
highest CP content found was in the first cut for the control treatment, whose content was 25.5%. The values 
of CP quantified in the first cut presented quadratic effect (P<0.001) with the increase of the doses of compost, 
being the minimum point of the dose referring to 38.1 g per vase, however, were not altered in the second 
cut, with average content 8.6%. The SPAD reading was not influenced (P>0.001) by the organic compost 
doses, when average values of 33.6, 20.7 and 32.1 SPAD units were obtained at the first, second and third cut, 
respectively. To better understand the changes in the chemical composition of graniferous pearl millet, new 
research should be conducted to elucidate the results found here, since it is necessary to determine the fiber 
content and forage digestibility.

Keywords: Animal waste, dry matter production, nitrogen, organic fertilization, Pennisetum glaucum, 
ruminant
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Growth and structure of marandu palisade grass after vegetal residues 
deposition on the mowed canopy
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The vegetal residue after mowing can affect tillering, jeopardizing the forage production and the pasture 
structure. The objective of this study was to evaluate forage production, and the structural characteristics of 
Brachiaria brizantha cv. Marandu Syn. Urochloa brizantha cv. Marandu (marandu palisade grass) during 
spring and summer in Uberlândia, MG, Brazil, in two years (Year 1 = 2014/2015; Year 2 = 2015/2016) in 
response to the deposition of plant residues, after canopy cutting at the end of winter. Four plant residues 
(0, 2, 4 and 8 t ha-1 of natural material) were evaluated, and a complete randomized block design, with four 
replications, was used. The defoliation was characterized by the adoption of pre and post-cut heights of 25 and 
15 cm, respectively. For both years, there was no effect of vegetal residue on all the characteristics measured 
in the forage canopy. Forage production was 5,184 kg ha-1 of dry matter (DM) for Year 1, and 9,849 kg ha-1 of 
DM for Year 2. For Year 1, the average percentages of live leaves, dead leaves, live stems and dead stems were 
86, 4, 8 and 2%, respectively. For Year 2, the average percentages were 82, 7, 9 and 2%, respectively. The 
average number of tillers was 640 tillers m-2 for Year 1, and 665 tillers m-2 and for Year 2. There were seven 
reproductive tillers m-2 in Year 1, and two reproductive tillers m-2 in Year 2. The vegetal residue on the plants, 
at the end of the winter, does not affect the forage production, and neither modifies the structure of marandu 
palisade grass during the subsequent spring and summer. 

Keywords: Brachiaria brizantha Syn. Urochloa brizantha, forage production, morphological composition, 
tillering
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Height of the last exposed ligule of summer annual grasses under different 
defoliation management

Olmar A. D. Costa*1, Luis A. A. Griffith1, Pâmela P. Farias1, Fabricio R. Munsberg1, Ana C. 
Fluck2, Jamir L. S. da Silva3, Stefani Macari1, Otoniel G. L. Ferreira1

1Faculdade de Agronomia Eliseu Maciel/UFPEL, Pelotas/RS; 2Universidade Tecnológica 
Federal do Paraná, Dois Vizinhos/PR; 3Embrapa Clima Temperado/Estação Terras Baixas, 

Pelotas/RS
*Doctoral student – odenardin@gmail.com

Summer annual species are an important alternative for the intensification of grazing livestock production. 
Among the recommended species, sudan grass (Sorghum sudanense) has advantages such as high forage yield 
and tillers, and resistance to grazing heights lower than Sorghum bicolor and Pennisetum glaucum. However, 
plant structural characteristics should be taken into account for correct pasture management. Liguleheight of 
the last expanded leaf has a direct association with the height and density of the forage canopy, as well as the 
contribution of leaves to forage mass. The aim was to evaluate the height and insertion of ligule of the last fully 
expanded leaf, in summer annual grasses, under different growth intervals and residue heights. The assay was 
carried out in a greenhouse from DZ / FAEM / UFPEL. Treatments consisted of four annual summer grasses: 
Sorghum sudanense cv. BRS Estribo and S. sudanense cv. Comum, Pennisetum glaucum cv. BRS 1503, 
Sorghum bicolor cv. Catisorgo. The design was completely randomized in a 4x3x2 factorial arrangement, with 
four replititions, with four cultivars (previously cited), three indicative intervals for defoliation (one, two and 
three intact expanded leaves) and two residue heights (5 and 10 cm ). Preceding each cut, was measured the 
height insertion of ligule of the last expanded leaf (HLL). For these measurements, a representative tiller was 
marked per pots. Data were submitted to analysis of variance and means were compared by Fisher's LSD test 
(P<0.05). There was no interaction between treatment factors. S. sudanense cv. Common presented higher 
HLL (36.24 cm), differing statistically (P<0.05) from the BRS Estribo (29.64 cm). The cultivars of P. glaucum 
and S. bicolor showed lower HLL (22.29 and 23.67 cm, respectively), not differing from each other. The three 
and two leaf defoliation indicatives did not differ from each other (33.85 and 31.10 cm respectively) differing 
from the indicative one leaf (22.0 cm). Residues also presented a significant influence in the HLL. The 5 cm 
residue showed a lower HLL (26.0 cm) than the 10 cm (31.02 cm) residue. The cultivar of P. glaucum showed 
lower HLL. On the other hand, even lower intensities of less severe defoliation tend to increase the HLL.

Keywords: structural characteristcs, Sorghum sudanense, Pennisetum glaucum, Sorghum bicolor, regrowth, 
residual height
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How to measure pH in low dry matter silages

Thiago F. Bernardes*, Jéssica R. S. Gervásio, and Alessandra C. Fortes
Department of Animal Science, Federal University of Lavras

thiagobernardes@dzo.ufla.br

There is no approved method for pH determination of silage by the Association of Official Agricultural 
Chemists. Thus, the techniques used to assess pH in silages from experimental silos or farm-scale silos vary 
greatly. The aim of this study was to determine the effects of water-to-sample ratio, extraction procedure, and 
standing time on pH measured in 4 low dry matter (DM) silages. Silage samples were chosen to represent 
diverse crops in order to have a varied ensilability index and thus a wide range in final pH. Corn and elephant 
grass silages were taken from commercial silos. Sugarcane and forage peanut silages were obtained from 
experiments carried out by our research team. After sampling, all samples (n = 20 for each silage) were carefully 
homogenized and then frozen at –20°C until they were assayed. Three water-to-sample ratios and 2 extractions 
procedures were used to measure pH for 0, 5, 10, 15, 30, 60, and 120 min after mixing. The ratios (g of silage 
in distilled water) were as follows: 9:60, 25:100, and 30:270. The first 2 ratios were extracted in a glass beaker, 
stirring sample occasionally while waiting. The 30:270 ratio was extracted by using a Stomacher blender for 
4 min at 200 rpm. A pH meter with one electrode was used. Lactic acid and DM concentrations were also 
determined. Statistical analyses were performed on mean values that were calculated from triplicate analyses 
for each sample. The experimental design was completely randomized, with 3 methods, 20 replications, and 
repeated measurements over time (standing time). Data were analyzed separately by sample type (crop), 
performed by the MIXED procedure of SAS. Significance was declared using the Tukey test at P<0.05. The 
DM concentrations ranged between 24.5-40.2, 15.8-25.9, 26.9-30.7, and 17.8-21.4 for corn, elephant grass, 
sugarcane, and forage peanut silages, respectively. The lactic acid concentrations ranged between 2.9-10.1, 
1.8-11.3, 0.66-11.4, and 0.32-1.4 for corn, elephant grass, sugarcane, and forage peanut silages, respectively. 
The pH values measured by 9:60 method were greater compared to the other techniques at all standing times. 
It means that this water-to-sample ratio was not suitable to remove hydrogen ions. The pH values from 25:100 
and 30:270 methods did not differ for elephant grass and forage peanut silages at all standing times. For corn 
and sugarcane silages, the pH were greater for 30:270 method at all standing times. The pH values measured 
by 30:270 method did not vary among times for all silages. Whereas, the pH values of 25:100 method were 
greater from 0 to 10 min than other times for all silages. Thus, for this method there was a pH stabilization 
from 15 min of standing. Overall, the 25:100 ratio and a standing time of 15 min is adequate to determine pH 
under both lab and farm conditions. Laboratories, which have, a bag mixer can also use 30:270 method, since 
no standing time is required and the extract is used for other analyses (e.g., ammonia nitrogen). 

Keywords: analytical procedures, forage analysis, method for pH, silage fermentation 
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Ideal irradiation for maximum attainment of the maximum crude protein 
content in Silvipastoril System (SSP)

Joana C. Nogara*1, Emerson A. Pereira1, Cleusa A. M. Bianchi Krüger1, Osório A. 
Lucchese1, Luana Silva da Silva1, Artur Schoenmeier Woecichoshi1, Matheus Janke 

Martins1, Giovana Palombo Sandri1

1Universidade Regional do Noroeste do Estado do Rio Grande do Sul, Ijuí/RS, Brazil
*Graduation student – joananogara@yahoo.com.br

The Silvipastoril System (SSP) is one of these alternatives that add economic and environmental benefits to 
the producer and also to society, in which there is tillage-livestock-forest integration, with better use of natural 
resources in agricultural production, reducing the use of non-renewable inputs, conserving the environment 
and raising the production potential through nutrient cycling in the system. The soil in SSP environment tends 
to present greater humidity, favoring the decomposition of organic matter and nitrogen mineralization, thus 
providing nitrogen to plants and, consequently, adding a higher crude protein content to the shaded forage. 
The study of SSP in the northwestern region of Rio Grande do Sul is extremely important, since it is the 
second largest dairy region of the state, attributing economic relevance to the producers, besides providing 
thermal comfort to animals which, consequently, keep their production even during spring and summer. The 
objective of this study was to evaluate the bromatology composition of forage species grown in SSP with 
Pinus elliottii. The experiment was developed in randomized block design with three replications in factorial 
scheme. The factors of treatment were those of seven species of perennial forage and four levels of thinning of 
Pinus elliottii (full sun, 80, 60 and 40% of irradiation). To analyze the bromatological composition of forages, 
samples were taken in spring (September 22 to December 19) of 2015. The samples were collected at the 
proper time of grazing for each species and cultivar. After the drying of the forage, the samples were ground 
in a Wiley-type mill and the analysis of crude protein was performed through the NIRs Infrared method. The 
data were submitted to variance analysis to check the interaction between the factors of treatment and the 
obtaining of regression equation. Considering the regression equations to determine the optimal irradiation for 
crude protein production of tropical forage evaluated in the spring, it was possible to evidence that Axanopus 
jesuiticum needs 53.73% of irradiation to obtain the estimated amount of 12.33% PB. This value is obtained 
through the division of the coefficients of the equation (-b/2 c), and with it, the maximum point of irradiation 
with maximum efficiency is obtained. Paspalum atratum (cv. Pojuca) and Digittária diversivervis presented 
values of 88.91 and 65.12, respectively, to achieve contents of PB of 8.87 and 15.44 percent, respectively. The 
composition of forage species grown under mycotoxin(s) SSP with Pinus elliottii regarding crude protein in 
the spring, were superior in different levels of shading.

Keywords: cultivate, forage, Pinnus
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Impact of grazing intensity on soybean yield in an Integrated Crop-Livestock 
System
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The presence of grazing animals in succession with grain crops has long been considered harmful to no-
till croplands. However, recent research has shown that well managed grazing does not jeopardize grain 
productivity in Integrated Crop-Livestock Systems (ICLS). The aim of this study was to understand how 
different grazing intensities define crop productivity in a soybean-beef cattle integrated system. The experiment 
was carried out in Rio Grande do Sul State, southern Brazil, as part of a long-term protocol. Treatments 
consisted of different grazing intensities by steers on Italian ryegrass (Lolium multiflorum Lam.) and black oat 
(Avena strigosa Schreb.) mixed pastures (P10, intensive grazing; P20, moderate grazing; P30, moderate-light 
grazing; P40, light grazing; and NG, absence of grazing) with soybean [Glycine max (L.) Merr.] succession in 
the summer. Treatments were arranged in a randomized complete block design with three replicates. Data were 
collected from November 2015 to April 2016 during the soybean cultivation. To detect field heterogeneity, 
two 58 m2 areas were demarked within each experimental unit. Each of these areas was divided in sixteen 
subplots, totaling 448 subplots that were grouped in four sampling units. Since different grazing intensities 
did not affect soybean productivity (P=0.057), a cluster analysis was performed to study the variations in 
soybean yield within each paddock. Hierarchical cluster grouped soybean yield values into three productive 
levels based on their similarities: low (CB), intermediate (CI) and high productivity (CA). Yield values varied 
between 2,400 and 3,200 kg ha-1 for CB, 3,300 and 3,800 kg ha-1 for CI, and 3,800 and 4,400 kg ha-1 for CA. 
Intensively grazed paddocks resulted in 79% of the observations in the low productivity cluster and did not 
present high productivity values. On the other hand, ungrazed areas presented 69% of the observations in the 
intermediate cluster and the remaining in the high productivity one, without low productivity values. Moderate 
and moderate-light intensities showed almost the same proportion between the clusters, with 46, 34 and 20% 
of the yield values in CB, CI and CA, respectively. Light grazing resulted in half of the observations located 
in the high productivity cluster, while the remaining data was equally distributed in CB and CI. Our study 
confirmed that grazing intensity does not affect soybean productivity in ICLS. However, there is variability in 
the field. Higher incidence of low productivity areas caused by intensive grazing represents a major risk to the 
ICLS, especially when considering climatic oscillations.

Keywords: beef cattle, cluster analysis, Glycine max, mixed systems, sward height
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Impact of harvester type and kernel processor device on corn forage 
processing
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The mean particle length and kernel processing are important issues in corn silage, with impacts on silage density 
(packing), storage losses, aerobic stability, feed sorting at the feedbunk, and feed digestibility. Although pull-
type forage harvesters are predominant in Brazil, the availability of pull-type machines with a kernel processor 
device is relatively novel in the national market. Our objective was to evaluate the processing of corn forage 
according to the machine type and adoption of a kernel processing device. The whole-plant corn was harvest 
at 37% of DM using three machinery arrangements: M1 – single-row harvester (New Pecus - Nogueira®) 
without the kernel processor; M2 – single-row harvester (New Pecus - Nogueira®) with kernel the processor; 
and M3 – row independent harvester (New Cat 1200 - Nogueira®) with the kernel processor. The theoretical 
length of chop was set at 7 mm in both machines. Fresh samples (250 g) were sieved (quadruplicates) using 
the Penn State Particle Separator to determine the mean particle length, proportion of particles with >19 mm, 
length of longest particles and number of intact cob discs. Other samples (quadruplicates) were dried at 55°C 
for 48 h and used to sort the grain fraction by hydrodynamic separation. Afterwards grains were re-dried at 
55°C for 72 h and sieved with a Ro-Tap shaker mounted with six sieves (4.0, 2.0, 1.18, 0.6, 0.3 and 0.15 mm) 
and a pan, to determine the geometric mean diameter and the proportion of grains >4 mm. Data were analyzed 
using the PROC MIXED of SAS and means compared with Tukey’s test (α = 0.05). The tested machinery 
altered both roughage and kernel processing. Harvesters with kernel processors (M2 = 9.4 mm and M3 = 12.7 
mm) decreased (P < 0.01) mean particle length compared with the machine without a kernel processor (M1 
= 13.5 mm), whereas the proportion of particles >19 mm (average 3.9%), length of longest particles (average 
127 mm), and number of intact cob discs (average 1.14 / 250 g) were similar across treatments. The presence 
of kernel processor was efficient for cracking the grains. The single-row harvester without a kernel processor 
led to higher geometric mean diameter of grains (M1 = 4.33 mm) and greater proportion of grains >4 mm 
(M1 = 73.4%). However, the single-row harvester fitted with the kernel processor was more efficient than the 
row-independent harvester fitted with the kernel processor, resulting in lower geometric mean diameter of 
grains (M2 = 3.56 mm and M3 = 3.96 mm) and reduced proportion of grains >4 mm (M2 = 44.6% and M3 = 
60.9%). The use of kernel processor is a feasible technology to improve both roughage and kernel processing 
in corn silage.

Keywords: corn silage, cracker, grain, particle size
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Implication of different grazing management strategies on carcass 
characteristics of sheep grazing Italian ryegrass pastures
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Success in animal production in grazing systems should be based on effective grazing management strategies 
to improve the individual animal performance and consequently the carcass yield and quality, associated with 
reduced finishing age of the animals on the farm. Thus, grazing management strategies based on maximization 
of forage accumulation and forage harvested by the animal, as has been proposed in the traditional rotational 
stocking method - RT, could be replaced by strategies based on animal behaviour, “rotatinuous stocking“ - 
RN, being who define the ideal grazing management is the animal itself, with opportunity to select their diet, 
without being forced to eat non-preferred parts of plants, prioritizing the maximization and maintenance of 
the herbage intake rate. Therefore, this current study hypothesized that the best sward structure (pre- and post-
grazing) in the “rotatinuous stocking”, results in greater carcass yield, commercial cuts and marbling fat of 
sheep grazing Italian ryegrass pastures than the traditional rotational stocking method. Thus, the aim of this 
study was to evaluate the effect of different grazing management strategies in rotational stocking on the carcass 
characteristics of sheep grazing Italian ryegrass pastures. The experiment was carried out in 2015, in the south 
of Brazil. The experimental design was a randomized complete block with two grazing management targets 
and four replicates (RT, with pre- and post-grazing sward heights of 25 and 5 cm, respectively and; RN, with 
pre- and post-grazing sward heights of 18 and 11 cm, respectively). The experiment was carried out with male 
castrated lambs crossbred Texel and Ideal (Polwarth) with ~10 months old and average live weight of 22.1 ± 
1.8 kg, at the beginning of the grazing period. The grazing period was ~150 days. The body conformation (in 
vivo) of sheep (leg length, width of croup, thoracic perimeter and posterior height) presented greater values 
(P<0.05) for the RN than the RT treatment. The carcass conformation of sheep (internal and external length, 
leg length and width and shoulder length and width) did not differ between treatments (P>0.05). However, 
the final live weight (39.9 and 34.9 kg, RN and RT, respectively), cold carcass weight (18.2 and 15.3 kg, RN 
and RT, respectively) and all commercial cuts (shoulder, loin, ribs, leg and neck) presented greater values 
(P<0.05) for the RN than the RT treatment. The Longissimus dorsi muscle marbling fat was greater for the RN 
than the RT treatment (2.5 and 1.5, respectively) (scale of 1 to 5). In conclusion, the better sward structure for 
the grazing management based on animal behaviour (rotatinuous stocking) resulted in greater carcass weight, 
weight of commercial cuts and marbling fat of grazing sheep than traditional rotational stocking method - RT.

Keywords: carcass conformation, commercial cuts, rotational stocking, sward heights
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Implications of grazing management strategies on ruminal parameters of 
grazing sheep
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Recent studies have verified major animal production when grazing management is guide by the animal 
behaviour, in other words, based on high herbage intake rate by animals (“rotatinuous stocking”; RN) 
compared with grazing management based on maximum herbage accumulation and high herbage harvested 
(traditional rotational stocking method; RT). This manuscript supports the hypothesis that the best herbage 
chemical composition in the RN treatment promotes more ammoniacal nitrogen concentration and lower 
acetate:propionate ratio in the rumen of grazing sheep compared with RT treatment. The objective of this study 
was to evaluate the effect of different grazing management strategies on ruminal parameters (pH, short-chain 
volatile fatty acids and ammoniacal nitrogen) of sheep grazing Italian ryegrass (Lolium multiflorum) pastures. 
The experiment was carried out in 2014 and 2015, in the south of Brazil. The experimental design was a 
randomized complete block with four replicates and two grazing management strategies (rotatinuous stocking 
– RN, with pre- and post-grazing sward heights of 18 and 11 cm, respectively; and traditional rotational 
stocking method - RT, with pre- and post-grazing sward target heights of 25 and 5 cm, respectively. The sward 
heights management in RN was defined for intake rate maximization and RT represent the traditional grazing 
management concept that guide maximum herbage accumulation, needing long rest time and harvest the 
maximum of the herbage accumulated. Although results of the herbage chemical composition were better for 
the RN than the RT, with greater crude protein (22% and 16%, respectively) and lower neutral detergent fiber 
(44% and 47%, respectively), the ruminal parameters of sheep grazing Italian ryegrass did not differ (P>0.05) 
between grazing management strategies (RN and RT). The rumen pH presented mean of 6.92. The mean of 
short-chain volatile fatty acids concentration in the rumen were: 58.8% for acetic, 30.5% for propionic, 11.2 
for butyric and 2.01 for acetate:propionate ratio. The ammoniacal nitrogen mean value was 10.3 mg/dl. In 
conclusion, the grazing management strategies did not modify the ruminal parameters of sheep grazing Italian 
ryegrass pastures.

Keywords: Italian ryegrass, rotational stocking, sward heights
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In situ degradability of the neutral detergent fiber of the silage in Piatã 
grass (U. brizantha cv. BRS Piatã) with additives
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Brazil stands out in the world livestock scenario as a power rating in the production of meat and milk, with 
solid bases in the exploitation of cattle the grass. Although the use of grazing fodder is a low cost system 
for feeding the herd, the availability of fodder during the year presents significant unevenness, due to the 
influence of climatic factors. The use of preserved fodder, mainly in the form of silage, is a viable alternative, 
so that high quality forage can be guaranteed during the food shortage period. With this work was to evaluate 
the effect of adding additives on the in situ degradability of silage Urochloa brizantha cv. BRS Piatã. The 
piatã palisade grass was established in the experimental area of Embrapa Agrossilvipastoril in Sinop - Mato 
Grosso, it was cut and ensiled in experimental silos of PVC, maintaining 650 kg/m3. Before ensiling, it was 
submitted to different treatments: no additive - (control); with bacterial inoculant; with bacterial enzyme-
inoculant; milled ground corn (MGM); crude glycerin (GB) and soybean molasses (MSJ) in the amount of 
100 g.kg-1 of natural matter. The experimental silos were opened in different fermentation periods (3, 7, 14, 
28 and 56 days). For in situ degradability analysis only the last fermentation period silage (56 days) were 
used. For this purpose a crossbred bovine, with average weight of 500 kg, fistulated in the rumen, was used 
in U. brizantha cv. Marandu with water ad libtum supplemented with 2 kg/day of concentrate (protocol of the 
ethics committee on the use of animals N ° 23108.701716/14-7). The factorial scheme (5 x 6) was used in the 
completely randomized design (DIC) with three replicates per treatment, totaling 90 experimental silos. The 
silages with MSJ and MGM showed a higher fraction of the NDF, 72.11 and 75.73%, respectively, whereas 
the highest values of the non-degradable NDF fractions were from the silages with enzyme-bacterial inoculant 
and GB (31.41 e 33.83% respectively). The silage with GB had a higher degradation rate of NDF, with a value 
of 0.0836%.h-1. Therefore, it is recommended the addition of MSJ or MGM (100 g.kg-1 MV) in the ensiling of 
piatã palisade grass, therefore, they presented the best in situ digestion parameters of NDF.
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In situ dry matter degradability of sesame silage comparing to common 
silages
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The objective of this study was to evaluate the in situ dry matter degradability of sesame (Sesamum 
indicum) silage comparing to corn (Zea mays), millet (Pennisetum americanum) and sunflower (Helianthus 
annuus) silages. This research was conducted according and after approval Committee of Ethics in Animal 
Experimentation of the Federal University of Piauí, Protocol Nº 0116/14. The experiment was conducted at 
the Federal University of Piauí, Bom Jesus city, Piauí State, Brazil. The experimental design was completely 
randomized with four treatments and three replicates (animals) per treatment. The treatments consisted of 
four silages: sesame, corn, millet and sunflower. The silages were produced in experimental silos of 3.0 kg 
and it was opening after 28 days. Three Santa Ines sheep male fistulated in rumen were used. The animals had 
10 days of adaptation and throughout the experimental period had unrestricted access to water and received 
silages ad libitum and 300 g/day of supllement concentrate corn grain and soybean meal basis. Sample of 
300 g was collected for each experimental silage, for analysis. The samples were placed in paper bags to 
make the material in a forced circulation oven at 65 °C for 72 hours and then milled in a Wiley mill using a 
2 mm sieve. Posteriorly, samples of 2 g of the silages were packed in nonwoven fabric bags (TNT - 100 g/
m²) with dimensions of 15 × 8 cm. The incubation periods corresponded to the times of 0, 6, 12, 24, 48, 72 
and 96 hours. After the incubation time the bags were removed immersed in cold water and washed with 
water at room temperature and brought to an air circulating oven for 48 hours at 55 °C, then transferred to the 
desiccator, weighed after 30 minutes. The in situ degradability of dry mater was obtained by the difference of 
weight found between the weighing done before and after the ruminal incubation. Degradability coefficients 
were determined to soluble fraction (A), insoluble fraction potentially degradable (B) and degradation rate of 
fraction B (c). The data were submitted to analysis of variance by the Tukey test at a significance level of 5% 
using the software SAS® 9.2. version. The soluble fraction (A) of DM presented the greatest value (P<0.05) 
in corn silage (258 g kg-1) followed by sunflower (218 g kg-1) and sesame (215 g kg-1) silages. Millet (814 g 
kg-1), sesame (711 g kg-1) and corn (681 g kg-1) silages were similar (P>0.05) for the dry matter degradability 
fraction (B). However, there was a difference (P<0.05) for fraction (B) between corn and sunflower silages 
(489 g kg-1). The fraction (c) was similar (P>0.05) between the sunflower (15.8 g kg-1), corn (12.1 g kg-1) and 
sesame (11.4 g kg-1) silages. There was a difference (P<0.05) for the fraction (c) only between the millet (8.30 
g kg-1) and sunflower silages. Sesame silage presents high DM degradability rates similar to corn and millet 
presenting great nutritive potential for ruminant’s diet. 

Keywords: corn, degradation rate, insoluble, millet, Sesamum indicum
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In vitro ruminal degradability of different corn kernels textures in silage 
point

Maryon Strack*1,2, Igor Q. de Carvalho1, Maity Zopollatto2, Patrick Schmidt2

1ABC Fundation; Castro/PR, Brasil; 2Universidade Federal do Paraná, Curitiba/PR, Brasil
*Scientific Researcher and doctoral student – maryon@fundacaoabc.org.br

Approximately half of the energy intake from dairy cattle diets comes from starch present in corn grain. The 
corn kernels are composed of two types of endosperm: dent and flint. The proportion of these varies according 
to the cultivar and determines the grain texture. The objective of this trial was to evaluate the degradability in 
vitro of dent and flint kernels in silage point. The trial was performed in Castro, PR. Thirteen corn genotypes 
(12 from Brazil and 1 from USA) was grown in a completely randomized block design with four replicates 
(plots of 24 m2 each). Corn was sow in October 2014. At the silage point a fresh whole plant sample was 
collected and another part was ensiled in experimental silos of 20 liters for 150 days. Twelve cobs were 
harvested at grain harvest point for determining the vitreousness of kernels. The vitreousness was calculated 
as the percentage of vitreous endosperm (manual dissection) relative to the total endosperm, ranging from 
47 to 84%. Based on the results of vitreousness through cluster analysis of Scott-Knott, the genotypes were 
grouped into one of four classes: Flint (Red, WXA 504, IPR 127 and Popcorn – negative control), Semiflint 
(Fórmula TL, P 30F53YH, P 32R22H and Purple), Semident (AG 8780PRO3, AG 8041PRO, AS 1572PRO 
and AS 1656PRO2) and Dent (P 1630H e DKC 52-61PRO2 – positive control). For in vitro degradability 
determination, the samples were incubated for 7 hours in Daisy II equipment (Tilley and Terry, 1963). In 
general, the silage harvest was around 129 days, with an average dry matter content of 31%. The percentage of 
starch varied (P <0.0001) between the genotypes in both the whole plant and in the silage (P <0.0001). In the 
whole plant the average was 22% of starch, with values between 13 and 31%, while in the silage the average 
was 25%, with percentages between 15 and 32%. As starch content increased as vitreousness decreased, flint 
grains resulted in a lower percentage of starch to dent, both in the whole plant and in the silage (P <0.0001). 
There was a difference (P = 0.0010) of the degradability of starch in the whole plant among genotypes, with 
values varying from 48% to 64%. When the forage remained for 150 days ensiled, these differences of in vitro 
degradation of the starch that existed in the whole plant were not found and the average of the silages was of 
47% (P = 0.3625). The in vitro degradability of the starch did not vary according to vitreousness, both in the 
whole plant (P = 0.4030) and in the silage (P = 0.0709). Thus, for choosing silage genotypes, the focus should 
be on materials with higher dry mass and energy production, once the rumen degradability of this starch into 
silage is similar, regardless of the kernels texture.

Keywords: crop yield, dent, flint, genotypes, starch, texture
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Influence of ambient temperature on the corn silage treated with microbial 
additives

Charles Ortiz Novinski*1, Rasiel Restellato1, Denise Volpi1, Ariadne P. Mastelaro1, Lucelia 
M. Pereira2, Maity Zopollatto3, Patrick Schmidt3

1Pos-Graduate students at Federal University of Parana, 2Animal Scientist Professional, 
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The causes of variable results of microbial inoculants in silage are little debated by scientists. There is a plenty 
of published studies discussing the effect of additives but a few papers discusses the variation on lab-scale 
silo trials. The present trial aimed to evaluate the environmental temperature on the microbial counts of corn 
silage with additives. The trial was performed by Centro de Pesquisa em Forragicultura (CPFOR) in Pinhais, 
Paraná State. Corn plants were harvested with 266 g kg-1 of DM and chopped into a theoretical particle mean 
size of 10 mm. The forage was ensiled into a 8-L PVC silo. The treatment were: CONTROL – no additives; A 
– (Lactobacillus plantarum, L. salivarius, Pediococcus acidilactici, Enterococcus faecium (2x105 CFU g- 1) + 
enzymes); B – (L. plantarum, L. salivarius, P. acidilactici, E. faecium (1x106 CFU g- 1)); C – (L. plantarum, L. 
salivarius, P. acidilactici, E. faecium (2.5x105 CFU g-1)); and D – (L. plantarum, P. acidilactici, P. pentosaceus 
(1x105 CFU g-1) + sodium benzoate) with eight replicate each treatment, in a completely randomized factorial 
5x2 design. Four replicate of each treatment (n=20) were stored into a controlled-temperature room at 15°C 
± 2 (cold) and others 20 silos were kept at 24°C ± 2 (hot). A data logger thermometer was inserted into the 
silos to measure the internal temperature throughout storage period in both temperature. The silos were stored 
for 63 days. After opening, samples were collected to enumerate the lactic acid bacteria (LAB), yeasts, and 
molds. Serial dilutions (10-5 to 10-7) were spread-plated on petrifilm AC and incubate at 32ºC for 48h into 
anaerobic jar for LAB. Yeasts and molds dilutions were 10-3 to 10-5 spreadplated on petrifilm YM and incubate 
at 23°C for 72h. The internal lab-scale silo temperature was affected by the environment averaging 18°C 
and 27°C for cold and hot ambient, respectively. There was temperature effect on LAB (P<0.05) and molds 
(P<0.01) counts. Silages stored in the cold ambient showed higher LAB count (6.24 log CFU g-1) than those 
of the hot one (5.86 log CFU g-1). The molds counts were lower in cold ambient (1.43 log CFU g-1) than hot 
ambient (4.05 log CFU-1). The yeast growth was influenced by the temperature and additives. The lowest yeast 
population (3.87 log CFU g-1) was found in silage treated with D and in the cold temperature (P<0.05). Colder 
temperature provides a better development of LAB. The yeast growth was better controlled in the silages 
stored at lower temperature with D additive. 

Keywords: ensilage, heterofermentative bacteria, microbial count, petrifilm, yeast
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Influence of dry and rainy seasons on the morphological characteristics of 
Brachiaria Brizantha cv. Marandú in grazing system

Mychelle C. A. dos Santos*¹, Daiany I. Gomes¹, Wildiney F. de Oliveira¹, Evellyn A. 
L.Carvalho¹, Kharina R. da S. Santana¹, Wendel de A. A. Pinheiro¹, Kaliandra S. Alves¹, 

Rafael Mezzomo¹
¹Universidade Federal Rural da Amazônia, Parauapebas/PA, Brasil

*Student of undergraduate couse in Zootechy - mychelle_santos88@hotmail.com

Most beef cattle husbandry systems developed in tropical areas are based on the use of tropical grasses, whose 
morphological characteristics vary according to the availability of water, light and heat. Having this in mind, 
we sought to evaluate the morphological features of forage during the dry and rainy seasons under the weather 
conditions found in the Brazilian Amazonia. The experiment occurred at the Beef Cattle Husbandry Facility 
of the Federal Rural University of the Amazonia – Campus Parauapebas, Brazil, in a completely randomized 
experimental design, comparing the dry and rainy periods. The animals were switched in nine one-hectare 
paddocks and the data were collected from June 2016 to March 2017. Data collected from November on are 
considered rainy period data. The forage was collected as the animals were switched between the paddocks at 
the moment of entry and exit. By means of a graduated ruler, we measured the the clumps at thirty random spots 
within the paddock in order to find their representative average height. After that, the forage was collected from 
4 spots (0,5 m2) leaving no residues behind. Then, the samples were made homogeneous and, at the laboratory, 
had their morphological constituents, leaf, stems and dead material, manually separated. The entry height did 
not differ between treatments (P>0,05). However, the exit height differed between the periods, being 29 cm for 
the dry period and 21 com for the rainy period. The variables dry matter availability (DM) (7,268 kg ha-1) and 
DM content (33.57%) were higher during the dry period (P<0.05) in comparison to the rainy period (4,166 kg 
ha-1, 27.49%). Nevertheless, the entry leaf percentage (41,5%) and the leaf/stem proportion (1,36) were higher 
during the rainy period. Regarding the morphological features of the forage clump at the exit of the animals, 
there was no difference (P>0,05) for the percentages of leaf, stem, dead material and leaf/stem proportion. 
The dry period is critical for the development of forage, affecting its morphological features and consequently 
compromising the gain of weight by the animals, which is the results of the increase in the dry matter content, 
reduction of the number of leaves and reduced leaf/stem proportion.

Keywords: Brachiaria, morphology, supplementation
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Influence of weather conditions on tussock dynamics in natural grassland 
under different forage allowance

Jonatas C. Silva*1, Julio C. R. A. Filho2, Alice B. Ferreira3, Augusto R. Weiller, Vinícius M. 
Araújo, Gustavo Zubrick, Raissa F. Basso, Paulo C. F. Carvalho

Universidade Federal de Rio Grande do Sul (UFRGS), Porto Alegre, Rio Grande do Sul, 
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Environmental changes, as different forage allowance, can promote variations on sward characteristics and 
structure in natural grasslands. The pasture structure influences the dry mass intake by ruminants on grazing. 
A tussock grass cover between 30-35% gives favorable structure to dry-matter intake rate. Our objective 
is to correlate weather conditions and forage allowance with tussocks dynamics on natural grasslands. The 
experiment was carried out at the Research Station of the Federal University of Rio Grande do Sul, Brazil 
(30°05’51”S, 51°40’42”W) in an area of natural grassland part of the Pampa. The climate is subtropical humid 
(Cfa classification, Köppen). The experimental area has been managed under continuous stocking, via the use 
of the “put-and-take” technique. Treatment was five forage allowance levels (4, 8, 12, 16 and 8-spring/12-
other seasons kg dry matter per 100 kg of animal body weight). Insolation, precipitation and temperature data 
were taken from Brazilian Meteorology Institute (INMET). To get the vegetation composition and tussock 
classification random points were collected in transects, along 2014, 2015 and 2016. Points were classified 
in three categories: intertussock or no-tussock areas with predominand Paspalum notatum and Axonopus 
affinis; medium-tussock areas, with small tussocks of caespitose grass under 30 cm; and tall-tussock areas, 
with tussocks of caespitose grass over 30 cm, both with presence Andropogun lateralis and Aristida leavis. 
Variance analysis and tukey test were performed on data. The weather conditions for 2014, 2015 and 2016 
respectively was average annual precipitation was 144.18mm, 151.68mm and 134.65mm; insolation 182.29 
cal/cm2, 161.05 cal/cm2 and 172.55 cal/cm2; and average temperature 20.60ºC, 20.52ºC e 19.24ºC. Weather 
data has shown to be regular over the years. There was fewer medium-tussocks in percentage from 2014 
(24.25%) to 2015 (18.62%). For the forage allowance 4% there were just no-tussock areas, there were no 
tussocks because of low forage allowance. For the tall-tussock areas the presence of tussocks was higher with 
the increase of forage allowance, greater for 16% forage allowance (46.46%) than for 8% forage allowance 
(28.06%). For the intertussock/no-tussock category there was no difference between the forage allowances 
8% (47.81%) and 8/12% (41.06%) but this category was smaller for 16% (27.91%) of forage allowance, 
because when the forage allowance raises also the participation of tussocks raise and the intertussock/no-
tussock area decreases. More plants are ungrazed, becoming tussocks. This study demonstrated that forage 
allowance is determinant to sward structure heterogeneity. For 2014, 2015 and 2016 weather had low effect 
on tussock dynamics due to regular weather conditions over the years.

Keywords: tussock, forage allowance, precipitation, insolation, temperature, natural grassland
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Influence of wilting and maturity on the aerobic stability and dynamic of 
gas production during fermentation of oat silage
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In silages, gases are the main sink of dry matter (DM) loss and are formed as by-products of microbial activity. 
Our objective was to evaluate the effects of wilting and maturity on the kinetics of gas formation during 
fermentation and on the aerobic stability of whole-crop oat silages. A plot of white oat (Avena sativa cv. URS 
Charrua) was split in three parts. At head-emergence stage, one part was cut during the morning and allowed 
to wilt for 5 h (Wilted) and the second part was directly harvested in the afternoon (Direct-cut). At soft dough 
stage, the third part of the plot was directly harvested in the afternoon (Soft-dough). All harvested forages were 
mechanically chopped (8 mm) and packed into 1.96 L gas-tight silos (4 replicates per treatment). The internal 
pressure of the silos was measured by using a pressure transducer, which afterwards was converted to volume 
and fitted with an exponential 1-pool model to estimate the fractional rate of gas production (/d) and gas 
pool (mL/kg DM). At silo opening, silages were exposed to air during 10 d to determine the aerobic stability. 
Harvesting more mature plants at soft dough stage resulted in silages with higher (P < 0.01) DM content (37.5% 
of DM) than wilted (30.8%) which in turn had less (P < 0.01) moisture than forage ensiled directly (21.6%) 
both at head-emergency stage. In this way, silage pH increased (P < 0.01) as moisture decrease (pH = 3.90, 
4.05 and 4.18 for direct-cut, wilted and soft-dough, respectively). Gas loss (average 2.38% of DM) and total 
DM loss (average 3.71% of DM) determined by weight change were altered numerically but not statistically 
(P > 0.43). On the other hand, gas production (pool) measured through the volumetric approach was in line 
with the DM content and silage pH, confirming the extension of fermentation, as follows (P < 0.01): 13.4, 10.9 
and 9.6 mL/kg DM for direct-cut, wilted and soft-dough, respectively. As expected, the fractional rate of gas 
production (0.44, 0.44 and 0.62 /d for direct-cut, wilted and soft-dough, respectively) was in opposite to gas 
pool because the rate of gas production (mL/d) was similar during the upset of fermentation. All silages had 
similar (P = 0.44) and extended aerobic stability (>140 h). In conclusion, wilting at head-emergence stage or 
directly harvesting at soft dough stage are feasible strategies to conserve oat as whole-crop silage. Harvesting 
at soft dough stage is less dependent of weather conditions and typically results in higher DM yield.

Keywords: aerobic deterioration, Avena sativa, forage conservation, kinetics, fermentative loss
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Ingestive behaviour of heifers in Alexandergrass pastures receiving rice 
bran

Letícia B. Bianchin*1, Marta G. Rocha1, Maria J. O. Sichonany1, Idemor J. F. A. Neto1, 
Juliana M. Machado1, Cristian C. Deon1, Eduarda P. Oliveira1, Vitória D. R. Prior1
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*Graduation student - leticiabianchin@yahoo.com

The ingestive behavior of beef heifers on Alexandergrass (Urochloa plantaginea (Link) Hitch) pasture 
receiving rice bran as a supplement (0, 0.5 or 1% of body weight (BW)) was evaluated. The experiment was 
carried out at the UFSM/Santa Maria, Brazil. The experimental area was composed of six paddocks of 0.8 
ha and each paddock was divided into four plots. The pasture utilization period was from February to April 
2015. The grazing method was the rotational stocking with variable number of animals to maintain post-
grazing height of 25± 5 cm. Angus heifers with an initial age of 15 months and body weight of 282.1±22 
kg were used. The visual evaluations (24 hours) of ingestive behavior occured in the vegetative (7/03/2015) 
and reproductive (15/04/2015) stages of Alexandergrass. Grazing, rumination and other activities (measured 
by direct visual observation every 10 minutes) and bite rate (the time the animal takes to make 20 bites) 
were analyzed. The experimental design was completely randomized with repeated measures arrangement. 
The interaction between feeding systems (FS) and phenological stages was evaluated at 5% probability. For 
the comparison among treatments, the variables were submitted to a variance analysis by the SAS® Mixed 
procedure and the means were compared by the lsmeans procedure. Post-grazing canopy height (23.8 ± 3 
cm) was similar among FS (P>0.05). We find no interaction between FS × phenological stages for the grazing 
time, rumination, other activities and bite rate. The grazing time of heifers on exclusively Alexandergrass 
was 28.7% higher in relation to heifers receiving rice bran at 0.5% or 1%, similar to each other (352.5 ± 20 
min., P<0.05 ). The grazing time was 19 minutes higher in the reproductive stage (396.2 ± 16min) in relation 
to vegetative stage (376.5 ± 16 min; P<0.05). The rumination time of heifers exclusively on Alexandergrass 
or receiving rice bran at 1% BW was similar (403.3 ± 28 min; P>0.05), and this variable was 24.1% lower 
than the rumination time of heifers receiving 0.5% BW as rice bran (500.5 ± 28 min.). The rumination time 
was 103.6 min higher during the reproductive stage (487.5 ± 23 min) than the vegetative stage (383.9 ± 23 
min; P <0.05). The time of other activities of heifers receiving 1% rice bran BW (618.8 ± 36.5 min; P <0.05) 
was 6.9% higher in relation to heifers exclusively in Alexandergrass or receiving 0.5% BW as rice bran 
(578.6 ± 36 min). The time of other activities was 125.4 min higher during the vegetative stage (654.7 ± 29 
min) compared to the reproductive stage (529.3 ± 29 min; P <0.05). The bite rate of heifers exclusively in 
Alexandergrass (28.7 ± 1 bites min-1) was 11.1% higher than of heifers receiving 0.5 or 1% BW as rice bran 
(25.8 ± 1 bite min-1; P <0.05). The bite rate was higher in 3.6 bite min-1 at the reproductive stage (28.6 ± 0.9 
bite min-1) in relation to the Alexandergrass vegetative stage (25.0 ± 0.9 bite min-1; P<0.05). The supply of rice 
bran to heifers on Alexandergrass pasture modifies their ingestive behavior and bite rate.

Keywords: bite rate, grazing time, phenological stages, rotational grazing, rumination time, Urochloa 
plantaginea
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Inoculant influences the chemical composition and losses in corn silage
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Tomaluski1, Guilherme Zanini1, Letieri Griebler2, Claiton André Zotti2
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Inoculant has been recommended to avoid skrinkage and heating during the silage preservation process. 
The aim of this trial was assess different microbial inoculants and their effect on chemical composition and 
losses of corn silage. Corn hybrid (Agroceres AG 1051) was harvested and inoculants were diluted (2 L 
ton-1) and spread to the silage mass as followed: Treatment 1 (T1 - Lactobacillus plantarum 40 x 109 ufc g-1 
and Lactobacillus buchneri 160 x 109 ufc g-1), Treatment 2 (T2 - Lactobacillus plantarum 4 x 1010 ufc g-1 

and Pediococcus acidilactici 4 x 1010 ufc g-1), Treatment 3 (T3 - Control; no inoculant), Treatment 4 (T4 - 
Lactobacillus lactis, Lactobacillus plantarum and Enterococcus faecium - 7,5 x 1010 ufc g-1), Treatment 5 
(T5 - Lactobacillus plantarum 5 x 1010 ufc g-1 and Pediococcus acidilactici 5 x 1010 ufc g-1) and Treatment 
6 (T6 - Lactobacillus plantarum 6 x 109 ufc g-1 and Pediococcus pentosaceus 4 x 109 ufc g-1). Chopped 
material were manually packed in 1.6 kg mini-silos (four replicates each treatment and time) and stored for 
15, 30, 60 and 90 days before opening. Chemical composition at harvest was 36.5%, 2.9%, 5.6%, 44% and 
28.4%, for DM, Ash, CP, NDF and ADF, respectively. Interaction between treatment and day was observed 
for DM% (P<0.0001), CP% (P = 0.021), NDF% (P = 0.0026), ADF% (P = 0.0003), Ash% (P<0.0001), DM 
losses (P<0.0001) and gases (P<0.0001). Greater DM% was observed in T5 and T6 compared to T1 and T2, 
independent of stored time. Crude protein decreases as stored time increased, except to T1. Lowest pH was 
measured to T2 (3.53) and T6 (3.63) compared to T3 (Control; 3.79). Losses by gases and DM increased with 
the stored time (P<0.0001), but lower losses were registered in T5 and T6. Effluent production was greater 
to T1 (14.02 kg.ton-1) compared to the other treatments, with no difference (P = 0.530) between stored time. 
Silage fermentation showed adequate fermentation, however T5 and T6 were more effective in reduce mass 
ensiled loss.

Keywords: Chemical composition, losses, corn silage
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Ipyporã brachiariagrass: forage production and spittlebugs assessments
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The spittlebugs cause symptoms such as yellowing of leaves, forage accumulation reduction and consequently, 
stocking rate decreasing. One alternative is the use of forage breeding to find genotypes that are less suitable 
for spittlebugs development and survival. Focus on that, Embrapa released BRS RB331 Ipyporã, hybrid of 
Brachiaria spp. that has spittlebugs antibiosis. The objective was to evaluate forage production and spittlebugs 
population (Mahanarva sp.) in two hybrids of Brachiaria: Ipyporã and Mulato II. The experiment was carried 
out at Embrapa Agrossilvipastoril, from June/2016 to February/2017, in randomized complete blocks with 
two treatments (hybrids) and four replications. The experimental area were divided into 8 paddocks with 
1.5 ha each, totalizing 12 hectares. Every 28 days, 5 quadrats (0.5 m²) were harvested for forage mass (FM) 
assessment, and forage accumulation (FA) was calculated using the method of paired cage (4 cage of 0.62 
m²). For spittlebugs sampling, 3 quadrats (1 m²) per paddock were randomly sampling to count number of 
adults, foams and nymphs. These samplings occurred on four dates: 12/27/2016, 03/01/2017, 01/13/2017 
and 02/24/2017 during the period with insect incidence. Data was analyzed using the method of mixed 
templates, with special structure in the parametric covariance matrix, through MIXED procedure of SAS 
statistical software. To choose the covariance matrix, the Akaike information was used. Treatment means were 
estimated using the LSMEANS, and was considered a 0.05 significance level. Forage accumulation did not 
differ between Mulato II and Ipyporã hybrids (p>0.4638), with a mean of 2960 and 3420 kg ha-1, respectively. 
Forage mass was affected by cultivars x period interaction (p<0.0024). FM was higher for Ipyporã than Mulato 
II in January (8350 and 4430 kg ha-1, respectively) and in February (7605 and 6130 kg ha-1, respectively). 
This variation in production may be due the severe Mahanarva sp. attack during growth season. There were 
cultivars x dates interaction for number of adults (p<0.0122), foams (p<0.0086) and nymphs (p<0.0263). 
The higher incidence occurred in the second data, where the number of adults, foams and nymphs are always 
higher for Mulato II (29, 46.4 and 18.8) than Ipyporã (1.1, 1.0 and 1.3, respectively). The rainy season starts 
very early (august, 2016), what allow some spittlebug intense cycles, characterizing a challenge season. Under 
this condition, Ipyporã presents lower spittlebugs survival at all stages, highlighting the high resistance. It 
suggests that this cultivar can be used in areas with high populations, as in the Amazon Biome.

Keywords: Brachiaria, Mahanarva, Mulato II, Nymphs
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Irradiation for maximum in Silvipastoril System (SSP)
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The increasing demand for food has as a challenge the technical efficiency due to the need to obtain greater 
productivity in the same area, with the lowest use of natural resources. The silvopastoral system becomes 
a viable alternative in order to meet this demand because it integrates, in the same area, Forestry Cattle 
production, besides being able to be used in the recovery of degraded areas. However, even with the growing 
worldwide demand for research into sustainable production systems there are few studies on systems that 
include forage species with Pinus forests. The presence of shade in the pastures is an important condition for 
the animal's well-being, especially during hot periods, reducing thermal stress. When dairy cows have access 
to shade at suitable levels and with quality pasture, milk production may increase as well as reproductive 
rates. Forage quality can be defined as the amount of ingested forage multiplied by its nutritional value. In 
this aspect, the objective of this work was to evaluate the nutritional quality of forage species implanted in 
different levels of irradiation with Pinus elliottii, in the summer growing season. The research was developed 
in the experimental area of IRDeR (Instituto Regional de Desenvolvimento Regional) belonging to DEAg of 
UNIJUI, The factors of treatment were those of seven species of perennial forage and four levels of thinning 
of Pinus elliottii (full sun, 80, 60 and 40% of irradiation). To analyze the bromatological composition of 
forages, samples were taken in spring (21 December to 19 march) of 2015. The samples were collected at the 
proper time of grazing for each species and cultivar. After the drying of the forage, the samples were ground 
in a Wiley-type mill and the analysis of crude protein was performed through the NIRs Infrared method. The 
data were submitted to variance analysis to check the interaction between the factors of treatment and the 
obtaining of regression equation. Based on the regression equation, Digitária requires the radiation of 54.57% 
and Capim Elefante HB of 56.25% to express the highest crude protein value. On the other hand, forages 
that presented a higher value of radiation Was Marandú with 97% and MG5 with 80%. For the first year of 
evaluation, these are shown to be less efficient under Silvipastoril conditions, requiring more luminosity for 
maximum expression of the protein content. The results indicated great variability among forages for the 
main variable linked to nutritional quality. The season and the radiation levels altered the bromatological 
performance of forages.

Keywords: nutrition, quality, shading, Pinus
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Kinetics of ruminal dry matter degradation of corn kernel ensiled at low 
moisture content
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Water activity is an essential feature to provide microbial growth and enable good silage fermentation. Increases 
in ruminal corn starch digestibility can be achieved by ensiling corn kernels with proper moisture content. 
Even though, some important logistical benefits can be resulted from ensiling whole kernel grains, there are 
other many positive aspects coming from previous grinding which is, by far, the most important process to 
raise cereals ruminal digestibility. In the middle west of Brazil corn producers are ensiling (bag silos) corn 
kernel with low moisture before preparing TMR for beef cattle. The major goal of the trial was to evaluate 
the extent and rate of degradation of corn kernel ensiled with either 21 or 28% of moisture, with or without 
physical processing (grinding). The corn kernel samples were collected from the same harvested field at two 
different maturity stages and ensiled in bag silos for sixty days before opening. Two kilos samples of ensiled 
corn kernel were collected at three sites (inside the bag silo) spaced 20 meters each one, made a composite 
sample, and frozen at -20o C. The half portion of the composite sample was ground (3mm sieve) and the 
other half kept as whole kernel. Treatments were assigned to a completely randomized factorial design with 
three replicates: corn kernel ensiled at 21 or 28% moisture content combined with whole or ground kernel 
(3mm). The nylon macro-bag´s (20x19 cm) were filled to reach 13mg.square centimeter-1. Samples were 
incubated in one Holstein cow fitted with ruminal canula across seven time points (0;3;6;12;24;48;72h) in a 
reverse sequence. Data were analyzed by model with fixed effects of moisture, grinding, and the interactions 
between factors and differences declared at 0.05. The degradation rate was higher for ground compared to 
whole corn kernel (6.5 vs. 1.9 %/h; P<0.01). The extent of dry matter degradation from kernel silages was 
higher for grinding (96.3% vs 24,2%) in all time points evaluated. Although, the 28% moisture samples has 
shown higher degradation extent at 12h (49.9%) and 24h (53.2%) after incubation (P=0.01 and P=0.02, 
respectively), it was not enough to differ (60.4% vs 60.1%) from 21% moisture as overall degradation trend 
on kernel silages. Grinding at 3mm sieve prior to incubation revelead the potential of enhanced ruminal 
degradation from corn kernel silages, suggesting the importance of grinding at field before ensiling as a 
mandatory strategy. The similar degradation extent from both, 21 and 28% moisture, corn kernel silages 
points out to an opportunity to store grain with low moisture content under anaerobiosis. However, some key 
issues should be further studied regarding starch degradability, fermentation end-products, aerobic stability, 
mycotoxin profile an overall losses. 
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Leaf area index and light interception by winter grasses at different phases 
of development
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Winter grasses are the main alternative to supply the deficit of forage production during the seasonality 
of native species, showing high nutritional quality. Leaf Area Index (LAI) has direct impact on plant’s 
photosynthetic rates, being correlated with light interception and pasture growth, and it is variable according 
to species and cultivar. Its estimate has been closely linked to the productive process of forages and, jointly 
with light interception (LI), influence the rate of accumulation. The aim was to determine the LAI and LI 
of four most cultivated annual winter grasses in Southern Brazil, ryegrass (Lolium multiflorum, LAM), oats 
(Avena sativa), lopsided oat (Avena strigosa, Schreb) e rye (Secale cereale), and its change-over on vegetative 
and reproductive phases, like its influence of the year of implantation. The research was carried out at Unidade 
de Ensino e Pesquisa from Universidade Tecnológica Federal do Paraná, Dois Vizinhos (Unepe - UTFPR). 
The evaluated cultivars were oats IPR 126, lopsided oat IAPAR 61, ryegrass Barjumbo e rye Temprano, 
implanted in 2012 and 2013, shared in four plots of 16 m2 each species, with cut for the standardization 
when cultivars reached mean height of 25 cm. Measures of LI and LAI were determined in vegetative and 
reproductive phases, evaluated in four distinct points of each plot, at the ground level, by SunScan apparatus 
(SunScan Canopy Analysis System - Delta-T Devices Ltda, Cambridge, United Kingdom). This procedure 
was carried out for each plot, regardless of the difference, taking care to intercept the direct insolation at each 
beginning of the work in a plot. Such a condition shall be carried out in such a way as to avoid changes in the 
displacement of the solar axis and erroneous sampling interceptions. At the end, the mean was established by 
each experimental grass. The data were analyzed by Proc Mixed of SAS (SAS Institute, Cary, NC) and, when 
significant, means were compared by DMS Fisher test (P<0.05). It was not observed significant difference 
(P>0.05) for IL, and no influence year or developmente phases, with mens for ryegrass 98.4%, rye 98.8%, 
oats 97.7% and lopsided oat 98.1%. There was a significant difference (P<0.05) only among the species 
for LAI, being the highest LAI values were found for ryegrass (7.65) and rye (7.68) and smaller for oats 
(6.51) and lopsided oat (6.75) and no influence (P>0.05) of year or phase of development was observed. The 
results were within the expected, providing greater efficiency in use of active photosynthetic radiation, and 
causing acceleration in growth rate under favorable environmental conditions. The LAI was variable among 
the evaluated winter grass species, regardless of year of implantation or development phase, but there’s no 
influence on light interception.

Keywords: Avena sativa, Avena strigosa, annual forage, photosynthesis, Lolium multiflorum, Secale cereale
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Leaf area index in mombaça grass pastures undergoing rotating grazing 
strategies
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The adequate pasture management guarantees the control of the productive processes and the minimization 
of the environmental impacts caused by the cattle, as it assists decision making by controlling the production 
rates of both plants and grazing animals, making the system more efficient and sustainable. The leaf area index 
(LAI), associated to light interception, is a useful way to understand forage production and the development 
of better varieties and management practices. The objective of this work was to evaluate the leaf area index 
in pastures of Mombasa grass subjected to rotational grazing strategies. The work was carried out in the 
municipality of Altamira - PA, in the property called Sitio Irmãos Calvi. The grazing management strategies 
adopted were: one based on the fixed schedule, grazing performed every 30 days and two based on height, 90 
and 115 cm. For all treatments, the established residue target was 40 cm high. There was no variation of the 
leaf area index in the pre-grazing, only in the post-grazing where the treatment of 90 cm in height resulted in 
the highest values compared to the others. The treatment of 115 cm had the lowest values of leaf area index. 
The pastures managed with 115 cm, at the entrance of the animals in the pickets presented a high forage 
mass, due to the long intervals between defoliation, a fact that resulted in excessive accumulation of stalks 
after The exit of the animals. On the other hand this may negatively affect the structure of the pasture and the 
consumption of the animals. According to the results of leaf area index, the pastures with greater vigor and 
speed of growth are those managed with the grazing strategy with 90 cm of canopy height and lowered to 40 
cm. 

Keywords: Cattle, Grazing Management, Interception of light, herbage 
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Leaf emergence rate on pasture of the genus Cynodon submitted to 
nitrogen fertilization
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The management rational and effective of pasture ecosystems becomes a consequence of the manipulation 
of the physiological activities of the components of each forage species, as well as the optimization of their 
performance throughout the growing season, for this, it is necessary to recognize the forage plant as a key 
component of the production system, but are also strongly influenced by environmental variations and / or 
management, which determines changes in the structure of the lawn and the grazing activity of the animals. 
In general, if properly managed and fertilized, pastures can present good persistence and even increase their 
level of productivity, remaining sustainable for many years. The objective of this study was to evaluate leaf 
emergence rate and senescence rate with nitrogen fertilization. The experiment was conducted at the UNEPE 
beef cattle breading of the Federal Technological University of Paraná, Campus Dois Vizinhos (UTFPR-DV) 
in the period from November 2015 to march 2016. The total experimental area of 1.5 ha-1 with pasture of 
the genus Cynodon established two years ago, was subdivided into eighteen pickets of similar areas with an 
average of 400 m2. The nitrogen fertilization was 200 kg ha-1 of N, divided in three applications that constituted 
the following treatments: 1A: An application of N, 2A: Two applications of N and 4A: four applications of N 
with six replicates. Holstein heifers were used, with average live weight (LW) of 200 kg, in grazing system 
with rotational stocking, regulated according to the availability of forage mass, only for lowering of the 
pasture. The animals entered the pickets when the pasture reached between 25 and 30 cm in height, leaving at 
a height of 10 cm. The morphogenic variables of the pasture were evaluated using the technique of "marked 
tills" Carrère et al. (1997), aiming to maintain the representativeness of the population. The experimental 
design was completely randomized, considering the averages the means of the three treatments of each month 
evaluated. The data were submitted to analysis of variance by the mixed SAS procedure (SAS Inst., Inc., Cary, 
NC), comparing the means at a significance level of 5% by the Tukey test. There was a significant difference 
(P <0.05) between the evaluated periods. For the variable, leaf emergence rate (LER) the highest value was 
found for the month of November (0.35 leaf tiller-1 day-1) and lowest for March (0.32 leaf tiller-1 day-1). For 
the senescence rate (SR), it was observed a higher average (P <0.05) in November (0.05 cm tiller-1 day-1) and 
lower development in the other months, respectively.
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Leaf photosynthesis and water use efficiency by Panicum maximum BRS 
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Tropical grasses has an important role at forage-based cattle production systems. To guarantee production is 
necessary understand factors that allow plant growth, as well as photosynthesis. Under grazing, the amount 
of residual leaf area in post-grazing or plant organic reserves also driven the growth. Thus, gaseous exchange 
responses in forages are essential for understand forage production process, aiming maximum biological 
efficiency. The objective with this study was to evaluate foliar photosynthesis and water use efficiency in 
Quênia (Panicum maximum BRS Quênia). The pastures were submitted to intermittent grazing (95% of light 
interception) with two grazing intensities defined by post-grazing height: high and low (20 and 35 cm). The 
experiment was carried out at Embrapa Agrossilvipastoril, Sinop/MT, from March/15 to Feb/16, follow a 
randomized complete block design, with tree replications. Data was analyzed using the method of mixed 
templates, with special structure in the parametric covariance matrix, through the MIXED procedure of SAS 
statistical software. To choose covariance matrix, the Akaike information was used. Three seasons are evaluated 
(autumn, spring and summer), using three leaves (younger fully expanded per tiller) per plot, immediately 
before grazing. Measurements were performed using the portable infrared gas exchange analyzer (LCi-SD, 
ADC BioScientific Ltd., Hoddesdon, England). The light intensity was kept constant at 2000 μmol photons 
m-2 s-1, and readings were taken between 08:30 and 11:00 AM. There is no grazing intensity effect (P>0.05) 
on leaf photosynthesis (27.76 μmol CO2 m

-2 s-1) and water use efficiency (5.65 μmol CO2 mol H2O m-2 s-1). 
Leaf photosynthesis rate and water use efficiency showed grazing intensity x seasons interaction (P=0.0317 
and P=0.0215, respectively). Despite managed under high or low grazing intensity, grass physiological 
responses was strongly influenced by climatic conditions, mainly due variations in water availability that 
occurred during experimental period. The highest values of leaf photosynthesis (34.09 μmol CO2 m

-2 s-1) and 
water use efficiency (4.13 μmol CO2 mol H2O m-2 s-1) were registered in spring, season with greater values 
of radiation and precipitation. After mid-December, rainfall was enough to guarantee water deficit absence. 
Quênia guineagrass under intermittent grazing, using 95% of light interception, can have the post-graze define 
between 35 and 20 cm of height.

Keywords: grazing intensity, grazing management, light interception, tropical grass
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Losses and fermentative characteristics of elephant grass silages treated 
with Acrocomia aculeata pulp
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Grasses, in general, present low dry matter in the growth stages of higher production and a good nutritive 
value, putting the conservation process using ensilage at risk. In that way, the use of additives is recommended, 
making moisture sequestrants good options. Thus, the objective was to evaluate the effects when is increased 
levels of Macauba Coconut Pulp Cake (MCPC) by-product on losses and fermentative characteristics of 
elephant grass silages (Pennisetum purpureum Schum.). The experimental design was a randomized complete 
block (DBC) with six treatments (proportions of 100% and 0%, 94% and 6%, 88% and 12%, 82% and 18%, 
76% and 24%, 70% and 30% forage and MCPC, respectively) with four replicates. The grass was chopped, 
mixed with the MCPC, according to the treatments and ensiled in experimental PVC silos. After 150 days, 
the silos were opened and the silage was evaluated its pH, ammoniacal nitrogen (N-NH3) and quantified 
losses under the forms as gases and effluents. The data were submitted to a variance analysis, adopting 5% 
as a critical level of probability for type I error. When the significant effect for inclusion levels of MCPC was 
verified, the results were analyzed by regression. All data were analyzed using the SAS software version 9.0 
(2002). The inclusion of MCPC linearly increased (P<0.01) the pH values of the silages. However, all values 
found were within the range considered optimal for adequate fermentation. There was a quadratic effect of 
inclusion of MCPC, with a minimum of 6.50% of N-NH3, referring to the 27.72% dose. The values of losses 
decreased linearly with the addition of the additive. The increase of 1% in the concentration of MCPC in the 
silage caused a decrease of 1.216 kg-t forage and 0.757% in the losses by effluents and gases respectively. The 
addition of MCPC to elephant grass silage has been beneficial and can be recommended since that the other 
parameters were evaluated either, such as chemical composition and even economic benefit in its adoption.
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Exogenous fibrolytic enzymes (EFE) have been used as silage additive to improve fermentative traits due to 
soluble carbohydrates releasing. Thus, this work aimed to evaluate the effects of increasing doses of EFE on 
pH and losses by effluent and gases of mature elephant grass silage. The experiment was conducted in Forage 
and Animal Nutrition Lab at Bahia State University, Barreiras, Bahia, Brazil. The grass was cut with 75 days 
of regrowth, containing 32% of DM, being chopped around 3.0 cm of particle size. It was ensiled alone or 
with 1.5; 3.0; 4.5 and 6.0% of EFE (75% celullase and 25% hemicellulase, in dry matter basis), following a 
completely randomized design with four replications. EFE were sprayed on and mixed to elephant grass in 
the moment of ensiling. There were used 20 plastic buckets of 20 L as experimental silos with 3.0 kg of sand 
on the bottom to measure effluent losses. Gases losses and pH were also measured, while dry matter recovery 
(DMR) and silage density were both calculated. Silage density did not change significantly (p>0.05) by EFE 
doses, with average value of 397 kg.m3. The pattern of response of pH, regarding the increasing doses of 
EFE, was quadratic, reaching the minimum value (3.91) when 3.55% was applied. In the same way, losses by 
gases were affected, with minimum point (0.065%) with 3.48% of EFE. Losses by effluent increased linearly 
by EFE doses, from 5.25 to 8.57 kg.Mg-1, respectively, from 0 to 6%. On the other hand, DMR responded 
quadratically by EFE application, with the maximum point (89.2) reached when 4.41% of EFE were sprayed. 
Despite exogenous fibrolytic enzymes had increased losses by effluent, in intermediary doses they improved 
pH and dry matter recovery of mature elephant grass silage.

Keywords: celullase, hemicelullase, pH
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Losses in Urochloa brizantha cv. BRS Piatã silage with different additives
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National livestock farming is based on the use of pasture, which represents the most practical and economical 
form of feeding for ruminants, however seasonality in the supply of food from pasture is one of the most 
restrictive factors of cattle production in pastures in Brazil. One of the alternatives to solve the problems 
caused by the irregular production of fodder during the year, would be the rational management of the same, 
associated to the conservation of the excess fodder, in the form of silage, to be used during the period of scarcity. 
The objective of this study was to evaluate the dry matter (DM) losses in Piatã palisade grass silage (Urochloa 
brizantha cv. BRS Piatã) with different additives. The Piatã palisade grass established in the experimental 
area of Embrapa Agrossilvipastoril – Mato Grosso/BR. Was harvested and ensiled in experimental PVC silos, 
maintaining 650 kg.m-3, at the time of cut grass presented 230 g.kg-1 of DM. Before ensiling, the chopped 
material was submitted to different treatments: without additive - (control), with bacterial inoculant, with 
bacterial anzyme-inoculant, with milled ground corn (MGM); with crude glycerine (CG) and with soybean 
molasses (SM) in the amount of 100 g.kg-1 of natural matter. The experimental silos were opened in different 
fermentation periods (3, 7, 14, 28 and 56 days). The factorial scheme (6 x 5) was used in the completely 
randomized design, with three replicates per treatment, totalizing 90 experimental silos. The Tukey test was 
used at a significance level of 5%, using statistical software SAS. The values for DM losses in the silages were 
evaluated only on the last day of opening. Observing the values of losses by effluents (LE), losses by gases 
(LG), losses by total dry matter (LTDM) and dry matter recovery (DMR). The LE was observed in the silages 
with CG, difference of 46, 30 g.kg-1 natural matter for the other silages. The lowest LG were observed in the 
silages with SM, with a difference of 72, 22 g.kg-1 DM for silage with CG, which presented the highest values. 
The LTDM obtained a similar pattern, presenting higher losses in the silages with CG in relation to the silages 
with use of SM and GCG, which had the lowest losses. The lower LTDM for silage with the SM resulted in 
a better DMR index, with efficiency of use of 965, 17 g for each kg of ensiled DM. It is recommended the 
addition of SM and GCG in the ensilage of Piatã palisade grass, because they have promoted better DMR. 

Keywords: crude glycerin, bacterial inoculant, soybean molasses, milled grain corn
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Marandu Palisadegrass swards recovery during the implantation of 
silvopastoral system with African Mahogany after the occurrence of 

intense frost
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Waldssimiler T. de Mattos1, Flávia M. A. Gimenes1, Thiago P. Granato1, Fábio Pinese2

1Instituto de Zootecnia, Nova Odessa/SP, Brazil; 2Master’s degree student in Animal 
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Being composed of 90% water, a blade of grass freezes very easily, causing rupturing of cell walls. Once the 
membrane is ruptured, death occurs and regrowth can be delayed. The objective of this work was to identify if 
management of Marandu palisadegrass swards contributes to alterations in biomass accumulation after frost. 
Treatments corresponded to grazing management of Marandu palisadegrass swards with pre and post grazing 
heights of 25 and 15 cm or not grazed swards, in a randomized complete block design with three replications. 
African mahogany seedlings were planted in February/2016, in three rows or one row (5 m between trees) 
spaced 15 m apart (Marandu palisadegrass 4.500 m2 paddocks) but were not considered in this work, since 
they were with 36 cm average height, without interference in pasture growth. All pastures were cut down to 
15 cm height in March/2016. Grazing began on May/2016. Marandu palisadegrass was severely rime-frosted 
in 06/13/2016. In this occasion, not grazed pastures pastures were with 35 cm average sward height. Three 
days after the frost 100% of the forage mass of all pastures was composed of dead material. Ten days after 
frost regrowth was beginning, with greater leaf mass in grazed pastures in relation to the not grazed ones 
(718 vs 548 ± 51.6 kg DM ha-1), and a greater amount of dead material in not grazed pastures in relation to 
the managed ones (5595 vs 4515 ± 262.8 kg DM ha-1). Due to low temperatures, rainfall and water deficit, 
typical of the winter period, pastures reached 25 cm canopy height in November/2016. In order to evaluate 
pastures regrowth after frost, biomass accumulation was calculated from the end of July to the beginning of 
November/2016, using forage mass values previously reported.  The  management  based  on  pre  and  post-
grazing heights contributed to greater leaf accumulation (32 ± 1.3 kg DM ha-1 day-1) and disappearance of dead 
material (-24 kg ± 2.4 DM ha-1 day-1) in relation to the not grazed pastures (25 ± 1.3 kg DM of leaves ha-1 day-1 
and -14.2 kg ± 2.4 DM of dead material ha-1 day-1). Pasture management pre-frost with sward height higher 
than 3 greater amount of dead material, which interferes with the quantit cm contributed to and quality of light 
that arrives at the base of the canopy. This fact probably retards the regrowth and the accumulation of leaf 
biomass, because after frost Marandu palisadegrass plants roduced new tillers and leaves from crown buds, 
activated by light. Frost damage alters biomass accumulation in Marandu palisadegrass swards, depending on 
pasture management.

Keywords: deffered swards, forage accumulation, forage mass, Kaya ivorensis, Urochloa brizantha
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Meal dynamics of beef heifers at the phenological stages of ryegrass
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de Oliveira¹, Cristian C. Deon¹, Daniele A. de Oliveira¹, Vitória D. Priori¹

¹Universidade Federal de Santa Maria, Santa Maria/RS
*Graduation student – ricardo.gindri@yahoo.com.br

The experiment was carried out at the UFSM-RS, Brazil, to evaluate the dynamics of meals of beef heifers 
on ryegrass (Lolium multiflorum Lam.) pasture at three phenological stages (PS) of the grass. Twenty 
seven Angus heifers with an initial age of 15-months and body weight of 145.1±12.3 kg were used as test 
animals. The grazing method was continuous, with variable number of animals to maintain forage mass (FM) 
between 1300 and 1600 kg/ha of DM In order to evaluate the ingestive behavior, three test animals of each 
paddock were observed for a period of 18 hours in three PS of ryegrass: vegetative (24/08/11, FM with 0% 
of inflorescence), pre-flowering (21/09/11, FM with 1%of inflorescence) and flowering (19/10/2011, FM with 
9% of inflorescence), in three grazing shifts (GS): morning, afternoon and night. The duration and number 
of meals and the interval between meals were calculated from grazing data. One meal was characterized as 
a grazing sequence with at least two successive observations of 10 minutes. The interruption of grazing by 
any other activity, also for a minimum of 20 minutes, characterized the end of the meal and the beginning 
of the interval between meals. The experimental design was completely randomized with repeated measures 
arrangement. The analyses were performed using the MIXED procedure and when differences were observed, 
the averages were compared by the lsmeans procedure. The interaction between PS and GS was unfolded 
when significant at 5%. We observed interactions between PS × GS for the duration of the meal, number of 
meals and duration of the interval between meals. Heifers performed meals of similar duration (P> 0.05) in the 
different PS of ryegrass in the morning (68.0 min) and in the afternoon (55.1 min) shifts. In the night shift, at 
the flowering stage, heifers increased the duration of the meal in 73.1% in relation to the other stages, which 
were similar (29.8 min) between themselves. In the morning shift, heifers had a similar number of meals in 
the vegetative and pre-flowering stages (2.4) and, in these stages, performed 38.2% less meals in relation to 
the flowering stage (P <0.05). In the afternoon shift, heifers had 44.6% more meals in the flowering stage 
than in the vegetative stage (1.9; P <0.05). At the night shift, the number of meals was 8.5 times higher in the 
vegetative compared to the pre-flowering stage (0.2; P <0.05). The number of meals during this shift, in the 
flowering stage, was intermediate to the other stages. The interval between meals was similar at the morning 
shift (78.6 min.), regardless of the ryegrass PS (P>0.05). In the afternoon shift, this variable was 72.5% higher 
in the vegetative stage than in the others, which did not differ from each other (114.7 min; P> 0.05). At the 
night shift, at the pre-flowering stage, heifers remained 81.3% more at the interval between meals in relation 
to the vegetative stage (229,5 min; P <0.05). At this shift, the duration of the interval between meals was 
intermediate at the flowering stage in relation to the other stages. The feeding dynamics of beef heifers, in the 
daily grazing shifts, is altered by the phenological stages of ryegrass.

Keywords: Duration of meals, flowering, Pre-flowering, Grazing shifts, vegetative
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Meals dynamics of beef heifers on cold season pastures
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The experiment was carried out at UFSM/RS, Brazil, to evaluate the meals dynamics of beef heifers on 
three feeding systems (FS): Italian ryegrass (Lolium multiflorum) exclusive or intercropped with Red Clover 
(Trifolium pratense) or Vetch (Vicia sativa).The grazing method was continuous stocking. The grazing activity 
was observed in four periods of 12 hours, divided into three daily shifts. The duration and the number plus 
the interval between meals (MI) were calculated from data collected in the evaluations of ingestion behavior. 
The experimental design was completely randomized in a sub-subdivided plot (main plots: FS; subplots: 
period; sub-subplots: shifts). A meal was characterized as a sequence of grazing with at least two successive 
observations of 10 min. The disruption of grazing for any other activity, also for a minimum period of 20 
min. characterized the beginning of the MI. Interactions were analyzed at 5% of probability. We observed 
no interaction between FS ×periods, FS×shift and periods×shift for daily number of meals (DNM) and MI. 
The DNM in FS with legumes (2,5±0.10) was similar and higher than in Ryegrass (2.2±0.10). The DNM was 
similar (2.4 ± 0.08) in the different shifts and differed among the evaluation periods. The DNM was higher in 
the 1st and 3th periods (2.6 ± 0.12), similar to each other. The lowest number of meals occurred in the 2nd and 4th 
periods (2.2 ± 0.11). The MI was similar in FS and in the shifts (70.4 ± 2.9 min.). The duration of the meal was 
superior in the 4th (81.6 ± 3.98 min) and similar to the 1st period (71.2 ± 4.3 min.) which, in turn, did not differ 
from the 2nd and 3th periods (64.4 ± 4.14 min). We observed no interaction between meals × FS and FS × daily 
shifts. There was interaction for FS × evaluation periods and periods × shift. The MI (84.3 ± 10.7 min) was 
similar in the 1st and in the 2nd period and was higher in the Ryegrass system (148.9 ± 9.8 min), intermediate 
in the Clover system (113.6 ± 9.8 min.) and inferior in the Vetch system (73.4 ± 4.3 min.). The MI was higher 
in the afternoon (100.7±8.7 min) in the 1st period and lower in the morning (65.9 ± 8.7 min,). In the 2nd period, 
the MI was higher in the morning (136.2 ± 8.0 min.) and lower in the afternoon (87.8 ± 8.0 min.). The MI was 
similar between shifts in the 3th and 4th periods (93.3± 8.54 min.). The use of diferente FS is not able to modify 
the duration of the heifer´s meals and the presence of legumes increases the number of meals.

Keywords: Lolium multiflorum Lam, Trifolium pratense, Vícia sativa
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Meals dynamics of heifers on ryegrass pasture receiving rice bran with or 
without ionophore
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Rosa¹, Milene M. Nunes¹, Cristian C. Deon¹, Letícia B. Bianchin¹
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The experiment was carried out at Federal University of Santa Maria-RS, Brazil, to evaluate the meals 
dynamics of beef heifers on ryegrass (Lolium multiflorum Lam.) pasture or on ryegrass receiving 0.8% of 
body weight (BW) of whole rice bran (RB) with or without addition of ionophore (sodium monensin; 200 mg/
animal/day). Angus heifers with an initial age of eight months and body weight of 145.1±12 were utilized as 
experimental animals. The grazing method was continuous stocking, with put and take animals to maintain 
forage mass (FM) between 1300 and 1600 kg/ha of dry mater (DM). The RB was provided daily at 2 pm. 
In order to evaluate the ingestive behavior, the grazing activity of three test animals of each paddock was 
observed during a period of 18 hours, divided into three daily shifts: morning (6–11:59am), afternoon (12–5:59 
pm) and evening (6–11:59pm). The duration of meals, the number of meals and the interval between meals 
were calculated from data collected in the evaluations of ingestion behavior. A meal was characterized as a 
sequence of grazing with at least two successive observations of 10 minutes. The disruption of grazing for any 
other activity, also for a minimum period of 20 minutes, characterized the end of the meal and the beginning 
of the interval between meals. The experimental design was completely randomized with repeated measures 
arrangement. The analyses were performed using the MIXED procedure of SAS® and the differences were 
compared by the lsmeans procedure. Interaction between feeding systems x daily shifts was significant at 5% 
probability. We observed an interaction between feeding systems × daily shifts (P=0.0002) for the duration of 
the meal and duration of the interval between meals (P<0.0001). In the morning shift, the meals were of equal 
duration (59.3 min.) regardless of the feeding system. In the afternoon shift, the duration of meals was similar 
for supplemented heifers (60.4 min.) and 35.7% higher than the duration of meals of exclusively grazing 
heifers. During the night shift, the meals of heifers exclusively on ryegrass and those receiving rice bran had 
similar duration (31.5 min), which were 2.4 times lower than the duration of the meals of the heifers that 
received rice bran with addition of ionophore. The interval between meals was similar in the morning (78.6 
min) and in the afternoon shift (142.4 min), regardless of the feeding system. In the evening shift, the duration 
of the meal interval (256.0 min) was similar for heifers exclusively grazing and those receiving rice bran. The 
duration of the meal interval of those heifers was 1.9 times lower than the meal interval of heifers that received 
brown rice bran plus ionophore. There was no interaction between feeding systems × evaluation shifts for the 
number of meals (P=0.4258). This variable was similar among feeding systems and evaluation shifts (2.0±0.1 
meals; P=0.1580). The dynamics of meals of heifers, supplemented with rice bran with or without addition of 
Ionophore is changed in daily shifts.

Keywords: Meal duration, monensin, grazing shifts, Lolium multiflorum Lam
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Microbiological dynamics of Piatã grass silage (U. brizantha cv. BRS Piatã) 
with additives
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One of the alternatives to improve the ensilage process of tropical climate grasses is the use of bacterial 
and bacterial additives, which provide microorganisms desirable for fermentation, in addition to inhibiting 
the growth of undesirable microorganisms, which guarantees the formation of products that do not inhibit 
consumption and livestock production. The objective of this study was to evaluate the effect of the addition 
of additives on the microbial population of Urochloa brizantha cv. BRS Piatã. The piatã grass was established 
in the experimental area of Embrapa Agrossilvipastoril in Sinop - Mato Grosso, it was cut and ensiled in 
experimental silos of PVC, maintaining the specific mass of 650 kg / m3. The material was submitted to the 
different treatments: without additive - (control); With bacterial inoculant; With inoculante ênzimo-bacteriano, 
with milled grain corn (MGM); Crude glycerine (GB) and soybean molasses (MSJ) in the amount of 100 
g.kg-1 of the natural material. The experimental silos were opened in different fermentation periods 3, 7, 14, 
28 and 56 days). A factorial scheme (6 x 5), a completely randomized nodulation (DIC) with three replicates 
per treatment was used, totaling 90 experimental silos. For determination of microbial populations aqueous 
extract was prepared from 25 g of silage sample and homogenized in 225 mL of ringer solution for one 
minute in industrial blender, obtaining the dilution 10-1. With a subsequent analysis of the presence or not 
(BAL), enterobacteria (ENT), yeast (LEV) and fungi. The effect of fermentation period (PF) and additives for 
enterobacteria (ENT) and yeasts (LEV) was observed, there was a reduction in the populations Of NCD along 
the PF for all silages, with a lower value observed at 56 days. The silage containing the bacterial additive 
showed 4.23 log CFU.g-1, a difference of 60.75% compared to the silages with MGM and MSJ, which 
presented the lowest values. The largest populations of yeasts occurred between the 14th and 28th days of 
fermentation, with 2.78 log UFC-1. The silage using MSJ presented the highest populations in relation to the 
other additives, with a difference of 43.39% in the silage containing MGM.

Keywords: Crude glycerine, ensilage, enterobacteria, microorganisms
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Morphogenesis of Guinea grass (Panicum maximum Jacq.) and Ruzi grass 
(Brachiaria ruziziensis) in intercropping with maize (Zea mays)
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Silva1, Amanda M. Souza1, Marcia Dias*1, Vinicio A. Nascimento1
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The crop-livestock integration system enables rural producers to recover and make the best land use at low 
cost. The possibility of high productivity is influenced by several factors, for example the morphogenesis of 
forage. Objective was to evaluate morphogenetic characteristics of Guinea grass (Panicum maximum Jacq.) 
and Ruzi grass (Brachiaria ruziziensis) in monocrop or in intercropping with maize (Zea mays) in ensilage. 
An experiment was realized in the UFG/Jataí Regional in the direct planting with 8.0 kg ha-1 (intercropping) 
and 5.0 kg ha-1 (forage in monocrop) of seeds. Plots were of 25.2 m2, containing corn lines with spacing of 90 
cm, allowing up to two lines of grass between lines. The design was randomized block with four replicates. 
From the moment that the till germinated until the ensilage (when the corn grain was in the farinaceous 
stage) were randomly identified with colored threads and measured the length of the leaf blades in expansion, 
expanded and senescent; the length of the corn stalk and the inflorescence emission. Was also measured in 
ensilage the sward height (SH, cm). From this information calculated the number of live leaves per tiller 
(NLL, leaves tiller-1); phyllochron (Phy, liver day tiller-1); the leaf appearance rate (LAR, leaves day tiller-1); 
the leaf elongation rate (LER, cm day tiller-1) and the foliar enlargement rate (FER, cm day tiller-1). All data 
analyzes were conducted in SAS a 5% probability by analysis of variance. There was no difference (P<.05) 
for any of an analyzed variables (NLL = 8.06 ± 0.56 leaves tiller-1; Phy = 11.29 ± 0.89 leaves day tiller-1; SH 
= 46.86 ± 2.67 cm; RLA = 0.09 ± 0.006 leaves day tiller-1; LER = 0.78 ± 0.07 cm day tiller-1; FER = 0.04 ± 
0.01 cm day tiller-1). Thus, even the development of maize being faster than grasses and causing competition 
for water, light and nutrients, corn intercropping did not influence the morphogenesis of grasses. This may 
be due to the greater use of water, light and nutrients, its phenotypic plasticity of grasses, which directed its 
leaves to the line spacing corn, as a way of adapting competition for light radiation. Therefore, morphogenetic 
characteristics of Guinea grass and Ruzi grass is not influenced by the intercropping with maize, being feasible 
the use of this management system.

Keywords: crop management, silage, tropical forages
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Morphogenesis of Italian ryegrass (Lolium multiflorium Lam) cv. 
Estanzuela 284 submitted to different grazing rests
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The grazing management usually conducted by farmers on rotational grazing is based on the utilization of 
fixed rest periods. However, nowadays, the use of canopy morphogenetic and structural characteristics as a 
reference for efficient management of pastures has been recommended. In this sense, this experiment was 
conducted with the aim of analyze the influence of two rests intervals on the leaf elongation and senescence 
rates and phyllochron of Italian ryegrass. The experiment was carried out in an Instituto Federal Farroupilha 
Campus Alegrete area, from May to September of 2016. The experimental design was completely randomized 
with two treatments and three area replications. Six paddocks with 108m² was seeding, sowing density of 
20 kg ha-1 of viable pure ryegrass seeds. At sowing time, 150 kg ha-1 of 05-25-25 (N-P-K) fertilizer were 
used. Urea was applied (200 kg of nitrogen per hectare), as topdressing. The intermittent grazing method 
was adopted, and two rest intervals was evaluated: "Fixed" – fixed interval between grazing sessions of 28 
days and "LEL" - The criterion to determine the interval between grazing sessions was the accumulated 
thermal sum (TS) of 200 degree-days, equivalent to the TS of elongation lifespan of leaves of ryegrass. The 
experimental and put-and-take animals were Brangus heifers, with initial age and body weight of eight months 
and 150 Kg, respectively. The stocking rate was adjusted for the removal of 50% of the initial forage mass. To 
evaluation of morphogenetic characteristics, 15 tillers were weekly measured by “marked tillers” technique. 
The elongation and senscence rates were calculated dividing the elongation or mean sensescence between two 
consecutive evaluations by the termal sum acummulated in the same period. The data was submitted to analysis 
of variance using the 'GLM' procedure in SAS 9.0, at 5% probability. There was no interaction between rest 
intervals x grazing dates for evaluated variables. Leaf elongation and senescence rates and phyllochron were 
not modified in response to rests intervals. Also grazing dates does not influenced these variables. The average 
values of elongation and senescence rates were 0.025±0.006 cm degree-days (DD) -1 and 0.025±0.009 cm 
DD-1, respectively. The mean phyllochron was 280.14± 57.14 DD. The evaluated rest intervals does not alter 
the main morphogenetic characteristic of Italian ryegrass.

Keywords: Leaf elongation rate; Leaf senescence rate; Phyllochron
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Morphogenetic and structural characteristics of ruziziensis grass 
inoculated with bacteria and nitrogen fertilization
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The Inoculation of growth promoting bacteria of plants can be a sustainable alternative in the recovery and 
maintenance of pastures. In this sense, the objective of this study was to evaluate the effect of the Inoculation of 
growth promoting bacteria of plants on the morphogenetic and structural characteristics of the ruzisiensis grass 
(Brachiaria ruziziensis Germa i n & Evrard). The experiment was conducted under greenhouse conditions by 
a period of 12 months. The treatments consisted of six bacteria (no bacteria, Azospirillum brasilense Ab-v5, 
Azospirillum brasilense Ab-v6, Pseudomonas fluorescens total, Pseudomonas fluorescens ET76 and Pantoea 
spp.) And three nitrogen doses (zero, 50 and 100 kg N ha-1), Using a completely randomized design, in a 6x3 
factorial scheme, with 4 replicates, totaling 72 experimental units. Bacteria were identified and inocula prepared 
with final concentration of 108 mL-1 cells at the Embrapa Soja Biotechnology Laboratory. 15 mL of inoculum were 
mixed to each kilo of seeds of the ruziziensis grass (Brachiaria ruziziensis) and allowed to dry in the shade for 30 
minutes for later planting. The vessels were filled with 15 dm3 of Caiuá sandstone, sandy texture, whose chemical 
characteristics were: pH = 4.7; Ca = 1.0 cmolc dm-3; Mg = 0.5 cmolc dm-3; Al = 0.1 cmolc dm-3; P (Mehlich) = 
5.0 mg dm-3; K = 0.16 cmolc dm-3; V = 31.56%; MW = 2.1%. The potassium, phosphorus and nitrogen contents 
were corrected for 20 kg of N ha-1 and five plants were maintained per vase. The morphogenetic characterization 
was obtained in two tasselmarked tasses differentiated by colored wire and, once a week, pseudocolus height and 
length of each leaf were measured, with occurrences of senescence, breakage, death and expansion of the leaf 
of the tiller. These measures were used to determine leaf elongation rates (TApF), phyllochron, leaf elongation 
rate (TAlF), senescence rate (TSeF), leaf life span (DVF) And number of live leaves (NFV) per tiller. The 
variables were evaluated in a factorial scheme (6x3), being six additions of bacteria and three doses of N, using 
an analysis of variance. When appropriate, the means between the control groups (without bacteria or without 
nitrogen fertilization) and the treated groups were compared using the Dunnet test and the means between the 
treatments was compared by Tukey test. For this, we used PROC GLM of the statistical package "Statistical 
Analisys System" - SAS V 9.2 (SAS), at 5% of significance. The treatment with 100 kg N ha-1 differed from 
the control treatment (without bacteria and with base fertilization of 20 kg N ha-1) in all variables except NFV. 
A higher TSeF was observed at the dose of 50 kg N ha-1. The inoculation of A. brasilense Ab-v6 favored DVF 
(51.59 days), an increase of 21.6% in relation to the control treatment. It was observed that the inoculation with 
the bacteria A. brasilense Ab-v5 and Pantoea promoted higher TSeF, possibly due to the rapid development of 
the tiller. It is concluded that the morphogenetic and structural characteristics of the ruziziensis grass are more 
influenced by the fertilization with 100 kg N ha-1. However, inoculation with the Pantoea bacteria benefit the life 
span of the leaves. 

Keywords: Brachiaria, diazotrophic bacteria, morphogenesis, sustainable pasture 
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Morphologic development of Moringa (Moringa oleifera) transplanted 
with different spacing between rows and plants

Maíza L. Longo*¹, Karine Cansian², Marcelo C. Silva²,Patricia R. Lenis², Luana L. M. 
Ledesma², Isabele P. O. Amaral², Ariadne P. Leonardo², Fernando M. VargasJunior²

¹Doutoranda Universidade Estadual do Oeste do Paraná –  maiza_longo@hotmail.com,
²Universidade Federal da Grande Dourados

Moringa (Moringa oleifera) is spread out worldwide. However, there is little information related to growth 
rates. This study was developed to evaluate morphologic development of moringa transplanted with 
different spacing between rows and plants. The study was developed in the Central-West Region of Brazil 
(Dourados, MS). Seeding occurred in individual perforated plastic tubs watered in a greenhouse. After 60 
days, young plants were transplanted,with average height of 13cm.Treatments were based on spacing between 
plants (0.4; 0.6 and 1.0m)and between rows (0.4; 0.8 and 1.2m). This generated nine treatments (plant 
versus row):T1:0.4x0.4; T2:0.4x0.8; T3:0.4x1.2; T4:0.6x0.4; T5:0.6x0.8; T6:0.6x1.2; T7:1.0x0.4; T8:1.0x0.8 
e T9:1.0x1.2. Three plant measurements were considered: plant height; width of the crown; stem diameter 
(base of the stem). A growth measurements registered rate was established by subtracting after 60 days of 
transplantation from the morphometric the measurements observed after 94 days of transplantation. Data 
was analysed using procedures GLM and Means (Tukey test, 5%) in software SAS.Analysis of variance 
revealed significant effect of treatment (P<0.05) related to the diameter of stems (P<0.05). This was not 
observed for height and width (P>0.05). The average height and the average width of the crown, independent 
of treatmentwere55.6±23.6cm and 43.7±13.9cm, respectively. The width was greater (P<0.05) in the most 
widespaced treatment (T9, 46.6±15.1cm) and lower in the most narrow spacing scheme (T1,39.3±11.9cm)
(P<0.05). Results related to width were similar between other treatments (P>0.05). The average diameter of 
the plants was 10.4±4.3mm, with greater diameters observed T6 (11.5±4.1mm), T9 (11.5±4.6mm)(P<0.05). 
Lower diameters in T3 (11.6±4.7mm), were observed in T1 (9.3±4.2mm) and T7 (8.9±4.3mm)(P<0.05).In 
conclusion, spacing schemes may affect the morphologic development of transplanted moringa, specially the 
diameter of stems.

Keywords: forage, animal feeding, protein bank
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Morphological characteristics of corn cob with different forages in an 
Livestock Integration System
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Zootechnician
*Master student - ewerton_tanaka@hotmail.com

The objective of this study was to evaluate the morphological characteristics of corn cob spike intercropped 
with different forage species in three different types of planting. The experimental design was used in 
randomized blocks, with treatments arranged in a 2 x 3 + 1 factorial scheme, with four replications. The 
treatments consisted of the combinations of two forage species (Brachiaria ruziziensis and Panicum maximum 
cv Mombaça) in three systems of consortium: 1st Corn + Brachiaria ruziziensis in the line; Corn + Brachiaria 
ruziziensis in between line and Corn + Brachiaria ruziziensis at throwing. 2nd Corn + Panicum maximum. Cv 
Mombaça on the line; Corn + Panicum maximum. Cv Mombaça on the line; Corn + Panicum maximum. Cv 
Mombaça at throwing and Monoculture of Corn. The variables analyzed were the number, length and diameter 
of cob. The cobs were counted in four central lines with five meters. The values found were extrapolated to 
the number of cobs ha-1. The length of the cob was determined by measuring from the base to the apex of the 
cob. With respect to the cob diameter the point corresponding to the center of the cob was measured. The data 
were submitted to the Test F in the program Assistat, version 7.6 beta. No significant difference was found for 
variables, both in kind and modality and interaction. Therefore, it is concluded that both the forages and the 
different planting modalities used in the integration system husbandry of livestock farming do not affect the 
morphological characteristics of the corn cob.

Keywords: Consortium, Corn, Characteristics of cob, Integration, Forage
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New perspectives for the use of forage grasses in the XXI century: 
phytoremediation of heavy metals in contaminated soils
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José Lavres Junior1
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The cadmium (Cd) concentration in agricultural soils around the world has increased in the last decades, which 
represents a serious socio-environmental problem, since the Cd decreases the food production and causes health 
problems to humans. Therefore, it is important to reduce the Cd concentration in soils by means of techniques 
of low cost and environmental impact, such as phytoextraction. However, few Cd hyperaccumulator plants are 
known, since this metal strongly alters plant metabolism (eg. organic acids and carbohydrates). On the other 
hand, other elements, such as sulfur (S) can increase the synthesis of compounds, eg. amino acids, that act 
in the Cd detoxification. In this sense, our aim was to evaluate potential changes in organic acids, sugars and 
amino acids changes in Panicum maximum cv. Massai (Massai grass) exposed to Cd and S, and its potential 
for Cd phytoextraction. The Massai grass was grown in a greenhouse using combinations of S (0.1, 1.9 and 
3.7 mmol L-1) and Cd (0.0, 0.1 and 0.5 mmol L-1) in the nutrient solution, in a factorial design. After 23 days of 
growth, five seedlings were transplanted to the modified nutrient solutions to meet only S rates. Nineteen days 
after this stage the plants were transferred to the nutrient solutions modified to meet S and Cd concentrations, 
for a period of 7 days. Seven days after Cd exposure, samples of leaf blades, stems+sheaths, and roots were 
collected for biochemical analyses. The concentrations of glucose, sucrose, serine, cysteine, asparagine in the 
leaf blades, trehalose, raffinose, tryptophan, tyrosine, leucine, isoleucine, valine, ß-alanine, asparagine, lysine, 
and histidine in the stems+sheaths, and cysteine, O-acetylserine, tryptophan, valine, lysine, malate, citrate, 
histidine, proline and arginine in the roots increased when the plants were exposed to 0.1 mmol L-1 Cd. In 
general, the concentrations of organic acids, sugars and amino acids of the plants exposed to 0.1 mmol L-1 Cd 
were higher when the plants were cultivated with 1.9 and 3.7 mmol L-1 S. In this sense, the plants grown with 
1.9 mmol L-1 S showed the highest Cd content in leaf blades (470.33 μg/plant), stems+sheaths (704.54 μg/
plant) and roots (175.31 μg/plant) when the plants were exposed to higher Cd concentration. From the results 
obtained, S supply changes the concentrations of organic acids, sugars and amino acids and increases the 
capacity of Cd uptake by Massai grass, thus presenting a great potential for Cd phytoextraction. 

Keywords: amino acids, environmental pollution, organic acids, sugars, sustainability
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Nitrogen compounds balance in heifers in grass-legume pastures

Bianca C. Guimarães*1, Fernanda K. Gomes1, Michael D. B. L. de Oliveira1, Bruno G. C. 
Homem1, Igor M. Ferreira1, Iury A. F. Cruvinel1, Daniel R. Casagrande1

1Federal University of Lavras, Lavras, MG, Brazil
*Agronomy undergraduate student - biancacguimaraes@yahoo.com.br

Pasture management affects important factors related to forage and animal responses. In this aspect, different 
frequencies of defoliation affect the consumption of animals grazing grass-legume pastures, which interfere 
directly to microbial protein production and nitrogen (N) balance. The objective of this study was to define a 
management that would lead to greater production of microbial protein (Pmic) and to evaluate N balance in 
grass-legume pastures of Brachiaria brizantha cv. Marandu with Arachis pintoi cv. Mandobi. Four defoliation 
frequencies were tested, with variable time intervals for the canopy to reach 90 (90IL), 95 (95IL) and 100% 
(100IL) of light interception and a 42-day fixed interval (42D). The experiment was conducted in an area 
belonging to UFLA, in Lavras, MG, from November 2014 to May 2015. The area was divided into 12 
paddocks of 660 m2. A completely randomized blocks design was used. The intermittent stocking method with 
a three day occupation period was used, grazing was performed by two heifers (BW ~ 250 kg). Crude protein 
(CP) and in vitro dry matter digestibility (IVDMD) were analyzed in forage samples. Urine spot samples 
were collected to estimate the production of microbial protein (Pmic) from analysis of purine derivatives, 
and creatinine, which estimates urine volume. The dry matter intake (DMI) was estimated with the fecal 
production measured with TiO2. The natural abundance of 13C in the faeces was quantified to estimate the 
proportion of legume in the diet. The variables were analyzed with PROC MIXED of the SAS and the means 
compared by the "t" test with significance level of 5% probability. The Pmic production was 45% lower in 
the 100IL canopies compared to the others, with an average of 351 g day-1 and 645 g day-1, respectively (P 
= 0.02). This difference was probably due to the higher intake of forage, legume, and PB, provided by 42D, 
90IL and 95IL treatments (P = 0.02, P = 0.01, P < 0.01, respectively), 7.51 kg day-1, 1.38 kg day-1, 888.8 g 
day-1 on average, which were higher compared to the values observed in the 100IL canopies (5.35 kg day-1, 
0.68 kg day-1; 529 g day-1, respectively). Canopies with lower defoliation frequency are characterized by older 
plants, therefore, with lower IVDMD and CP content, which provides lower amount of nutrients available for 
Pmic production. The IVDMD and the CP content in the forages from the 100IL canopies were lower when 
compared to the other canopies (P < 0.05). No difference was observed in the fecal excretion of N between 
the treatments (P = 0.089), but the excretion of N in urine was higher in the 42D canopies, intermediate values 
were observed in the 90IL and 95IL canopies, and lower values in the 100IL canopies (P = 0.01). Pmic is the 
largest and best source of metabolizable protein in ruminants, and within this context, animals grazing grass-
legume canopies more frequently, 42D, 90IL and 95IL, are more efficient on Pmic production, besides the 
higher intake of DM an CP, which may have caused the greatest excretion of N through urine.

Keywords: Light interception, intake, Arachis, legume
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Nutrients intake by lamb feeded with of Urochloa brizantha cv. BRS Piatã 
silage with different additives
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Brazil is characterized by the high potential of animal production due to climatic characteristics favorable to 
the production of fodder that are the basis of the feeding of ruminant animals. With the increase in demand 
for these products, there is a need for technification of production systems in general. Another important fact 
is that Brazil is characterized by the seasonality of production, causing that in parts of the year the forages 
decrease their dry matter production due to the low water availability. Thus, the forage conservation is an 
alternative that aims to reduce the low availability of food for the animals at this time of year. Among the 
methods of forage conservation, the silage is the most used, due to the practicality and potential to reduce the 
losses in the quality of the ensiled material. However, not all the materials that are used in silage fit the optimal 
standards for good fermentation, including tropical grasses, in this way, the use of additives may be used, 
which aims to improve the fermentative characteristics of silage. The objective of this study was to evaluate 
the nutrient intake by lamb fed with grass silage Urochloa brizantha cv. BRS Piatã, containing different 
additives. Ten male lamb, of the Santa Inês breed, castrated, with an initial mean live weight of 14, 9 ± 2, 54 
kg. The animals were distributed in five simple (2x2) Latin squares grouped (two animals and two relations 
roughage:concentrate - R:C), replicated once in time, each Latin square (2x2) representing a type of bulky, 
in a total of five treatments, With different additives as follows: Piatã grass silage without additive (control), 
Piatã grass silage with microbial inoculant, Piatã grass silage with enzyme microbial inoculant, Piatã grass 
silage with ground corn grain (GCG, 10% of natural matter) and Piatã grass silage with crude glycerin (CG, 
10% in natural matter). There was no difference for the DM intake body weight (%BW) as a function of the 
concentrate levels. However, the level of 20% of concentrate when compared to the level of 35% promoted 
higher and lower consumption of NDF (1, 61% BW) and non fribrous carbohydrate (NFC) (0, 41% BW), 
respectively. For a silage containing CG, lower consumption of MS (2, 62% BW) was observed. The crude 
protein (CP) intake was higher with ground corn grain (GCG) addition in silage. NDF intake was lower in 
silage containing GCG (1, 3%) and CG (1, 27%). The NFC intake was higher for silage added with GCG 
(0, 791%). There was no difference in total digestive nutrientes (TDN) intake among the other silages. The 
inclusion of ground corn grain in the proportion of 10% of the natural matter of the Piatã grass silage increases 
the nutrient intake as a percentage of the BW of the animals.

Keywords: crude glycerin, grass silage, intake, microbial inoculant
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Nutritive value of Alexandergrass fertilized with nitrogen
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Nitrogen fertilization may influence the morphogenesis and structure of the Alexandergrass (Urochloa 
plantaginea (Link) Hitch), altering leaf size, number of leaves per tiller, leaf:stem ratio and tiller population 
density. This change in the structure of the sward can influence the nutritive value of forage as grazed. This 
study was carried out to evaluate the effect of N fertilization on in situ organic matter digestibility (OMD), crude 
protein (CP) and neutral detergent fiber (NDF) of forage as grazed on Alexandergrass, conducted at UFSM/
RS, Brazil. The pasture utilization occurred from January to May, 2015 (five grazing cycles). Treatments 
consisted of Alexandergrass pasture fertilized with 0; 150 or 300 kg N ha-1. The total N amount was split 
into three doses of similar amount. The experimental area (4.8 ha) was divided into six experimental units 
(paddock) of 0.8 ha, subdivided into four plots. Pasture was established by an existing seed bank in the area. 
We adopted a rotational stocking grazing method with a grazing interval equivalent to two phyllochron of 
the Alexandergrass (208 degree-days) and five days of occupation of plots. The thermal sum in each grazing 
cycle was calculated by summing daily average temperature minus 10. Angus heifers (three test animals per 
paddock plus put-and-take animals) were managed to keep 30±5 cm in the post grazing sward height. Hand 
plucking technique was performed every grazing cycle. Forage samples were dried at 55°C and ground for 
subsequent laboratory analyses (OMD, CP and NDF). The experimental design was completely randomized 
following a repeated measure arrangement. The interaction between N levels × grazing cycles was significant 
at 5% probability and the variables modeled according to TS in each grazing cycle. We not found interaction 
between N levels × TS for OMD and there was no effect of N levels, with OMD average value of 70.9±7%. 
The OMD fitted a negative linear regression model as a function of the TS (OMD =84.2-0.0157TS; P<0.0001; 
r2=0.83). We found interaction between N levels × TS for CP and NDF of forage as grazed. The CP of forage 
as grazed in the paddocks fertilized with zero and 150 kg N ha-1 fitted a negative linear regression model as a 
function of TS (PB=19.3-0.0045TS; P=0.0009; r2=0.46). When 300 kg N ha-1 was used, the CP content fitted a 
quadratic regression model as a function of TS (PB=15.4+0.0081TS-0.0000066TS2; P=0.0434; r2=0.75), with 
a maximum value of 17.9% at 613.6 degree-days. The NDF of forage as grazed when the heifers were at the 
paddocks fertilized with zero and 300 kg N ha-1 was not altered, with an average value of 69.0% and 65.8%, 
respectively (P>0.05). When 150 kg N ha-1 was used, the highest value of NDF (70.2%) was observed in the 
second and fourth grazing cycles and the lower value (65.1%) in the first, third and fifth grazing cycles. The 
use of N fertilization on Alexandergrass does not alter the OMD of forage as grazed. The N fertilization on 
Alexandergrass change the CP and NDF of forage as grazed.

Keywords: crude protein content, forage as grazed, neutral detergent fiber, organic matter digestibility, 
rotational grazing system, Urochloa plantaginea
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Nutritive value of forage as grazed exclusively in ryegrass or intercropped 
with legumes
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The experiment was carried out to evaluate the nutritive value of forage as grazed exclusively on ryegrass 
or intercropped with legumes. The experiment was developed on Universidad Federal de Santa Maria, and 
the experimental area was composed of nine paddocks of 0.8 ha. The feeding systems were ryegrass pasture 
(Lolium multiflorum Lam.) exclusive or intercropped with red clover (Trifolium pratense) cv. Estanzuela 116 
or vetch (Vícia sativa) cv. Common. The pasture utilization occurred from June to November 2015, totalizing 
140 days, in five evaluation periods. The grazing method was the continuous was “put and take” stocking to 
keep 15±1,5 cm in the sward height, with three test animals per paddock (Angus heifers).The forage mass (FM; 
kg ha-1 of dry matter (DM)) was estimated by directvisual estimation technique with double sampling. Hand 
plucking technique was performed in each evaluations periods. Forage samples were dried at 55 °C for 72 h, 
and ground in a Wiley type mill for subsequent laboratory analyses crude protein (CP), neutral detergent fiber 
(NDF) and dry matter in situ digestibility (DMISD). A completely randomized design following a repeated 
measurement arrangement was used. Statistical analyses were performed using the ‘Mixed’ procedure of 
SAS®. The interaction between feeding systems x evaluations periods was significant at 5% probability and 
variable responses were modeled according to days of pasture utilizations. There was no interaction between 
feeding systems x evaluations periods for FM and CP (P>0.05). The FM (1621.8±220 kg ha-1 DM) was 
similar between feeding systems (P>0.05). The CP (16.9±0.4%) was similar in the forage as grazed in the 
feeding systems (P>0.05), and fitted a quadratic regression model according to days of pasture utilization 
(Ŷ=16.80+0.15x-0.00147x²; P<0.001; CV=11.0%; r²=0.82). The NDF (76.6±0.8%) was similar in forage 
as grazed in the feeding systems (P>0.05), and fitted a positive linear regression model (Ŷ=40.18+0.16x; 
P<0.0001; CV=8.1%; r²=0.80) according to the days of pasture utilization. There was interaction between 
feeding systems × evaluation periods for DMISD (P<0.05). The DMISD of forage as grazed exclusively in 
ryegrass (Ŷ=62.54+0.58x-0. 00417x²; P<0, 0002; CV=4.6%; r²=0.80) or ryegrass intercropped with red clover 
(Ŷ=56.67+0.72x-0.00486x²; P<0.0001; CV=5.0%; r²=0.77) fitted a quadratic regression model according to 
the days of pasture utilization. The DMISD of forage as grazed in ryegrass intercropped with vetch fitted 
a negative linear regression model according to the days of pasture utilization (Ŷ=88.04-0.12x; P<0.0145; 
CV=6.9%; r²=0.46). The CP and NDF of forage as grazed were similar on ryegrass or ryegrass intercropped 
with red clover or vetch. The DMISD of forage as grazed is changed in ryegrass pasture or intercropped with 
clover or vetch.

Keywords: Angus, Continuous method, Cool season grass, Lolium multiflorum Lam., Trifolium pratense L, 
Vicia sativa L
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Nutritive value of forage peanut in two years the southwestern region of 
Paraná and in the central depression of Rio Grande do Sul
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The use of legumes for pasture formation is dependent on the adaptation of the cultivar mainly to the 
environmental conditions, the type of exploitation sought and the availability of the necessary resources. 
In this sense, a study was developed simultaneously in the Southwest of Paraná (Dois Vizinhos) and in the 
Central Depression of Rio Grande do Sul (Santa Maria), with the objective of evaluating the nutritive value 
of forage peanut (Arachis pintoi) cv. Amarillo, in two years of evaluations. The experimental design was a 
randomized complete block, with three replicates of area and measures repeated over time. The percentages 
of crude protein (CP), mineral matter (MM) in neutral detergent fiber (NDF) and acid (ADF) and in vitro dry 
matter digestibility (IVDMD) were evaluate, data were collected monthly and the data grouped by seasons. 
Were found similarity in CP levels for forage peanuts during the whole experimental period, with averages 
above 25% in the Southwest of Paraná and 21% in Rio Grande do Sul. In Paraná, the levels of NDF and ADF 
were higher in summer of the second agricultural year. For the Santa Maria region, no significant difference 
was found for NDF (mean 44.90%) and lower content at the beginning of the data collection. Regardless 
of the location, the observed levels were low and desirable, since a reduction of these fibers in the pastures 
enhances forage intake and digestibility. MM levels were similar in both sites with averages over the years 
evaluated of 10.3 and 10.6% for Paraná and Rio Grande do Sul, respectively. For the IVDMD, similar values 
were observed in the region of Dois Vizinhos, with an average of 70.18% over the period evaluated. In the 
State of Rio Grande do Sul, the IVDMD was lower in the evaluations that occurred in the autumn of the two 
years (mean of 66.5%), even though it was considered satisfactory in forage production systems. The pasture 
formation constituted with forage peanuts provides excellent nutritional value in the regions of the central 
depression of Rio Grande do Sul and in the Southwest of Paraná.

Keywords: chemical composition, crude protein, in vitro dry matter digestibility, legume
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Partial replacement of urea by organic fertilizers and greenhouse gas 
emissions

Max Ternero Cangani1, Jorge de Lucas Junior2, Guillermo Guardia Velázquez3, António 
Vallejo García3, Amanda Moser Coelho da Fonseca Faro*1, André de Mattos Faro1

1Instituto Federal Catarinense, Camboriú/SC; 2Universidade Estadual Paulista “Julio de 
Mesquita Filho”, Jaboticabal/SP; 3Universidad Politécnica de Madrid, Madrid/M

*Teacher – max_tc@hotmail.com

The experiment was carried out at the field station "El Encin" (Madrid, Spain) and the objective was evaluating 
the effect of urea replacement on the corn (Zea mays L.) crop fertilization by organic fertilizers. The treatments 
consisted in three organic fertilizers compounds and urea: (1) swine urine; (2) swine urine + nitrification 
inhibitor - DMPP; (3) and a mixed of swine and poultry manure, in greenhouse gases emissions (N2O, CH4 
and CO2) corn grown in soil under two irrigation systems (sprinkler and drip). All plots received 180 kg N 
ha-1, being 120 kg at sowing and 60 kg at the cover crop fertilization. The N2O, CH4 and CO2 fluxes were 
measured during the development period of the maize crop (may-september, 2014), twice a week in two 
times (0-60 min), each evaluate, for later analysis in gas chromatography. Statistical analysis ANOVA and 
Tukey was performed as statistics tests for greenhouse gas emissions. The accumulated emissions of CH4 
were higher in the plots that received organic fertilizers (P<0.05). However, when compared urea treatment 
with organic fertilizers, accumulated N2O emissions were higher when only urea was used as the source of N 
(P<0.05), in both irrigations systems. The accumulated CO2 were similar to N2O, being higher in treatment 
with urea. Considering the weight of N2O in the global warming potential, the urea replacement by urine of 
swine or manure compost can be considered interesting strategy to mitigate greenhouse gases originating from 
agricultural soils. 

Keywords: carbon dioxide, maize crop, methane, nitrous oxide, nitrification inhibitor
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Pasture production of genus Cynodon with differents number of nitrogen 
applications

Oscar Ivan Tuz Matos*1, Wagner Paris1, Luis Glasenapp de Menezes1, Joao de Assis Farias 
Filho1, Fernando Kuss, Richard Valario1

1Universidade Tecnológica Federal do Paraná, Dois vizinhos/PR
*Master student – Oscar_pich@hotmail.com

The tropical climate is predominant in Brazil, making it very suitable for agricultural production due to the great 
potential of tropical forages. One of the main problems in tropical pasture productivity is nitrogen deficiency, 
which results in a marked drop in the carrying capacity. Considered the mineral of greater importance for 
the plants, as it can provide an increase in the availability of forage per hectare. The Cynodon genus presents 
good productive characteristics, high quality and good growth capacity. The objective of this study was to 
evaluate pasture production with nitrogen applications. The experiment was conducted at the UNEPE beef 
cattle breading of the Federal Technological University of Paraná, Campus Dois Vizinhos (UTFPR-DV) in the 
period from November 2015 to march 2016. The total experimental area of 1.5 ha-1 with pasture of the genus 
Cynodon established two years ago, was subdivided into eighteen pickets of similar areas with an average 
of 400 m2. The nitrogen fertilization was 200 kg ha-1 of N, divided in three applications that constituted the 
following treatments: 1A: An application of N, 2A: Two applications of N and 4A: four applications of N 
with six replicates. Holstein heifers were used, with average live weight (LW) of 200 kg, only for lowering 
of the pasture. The animals entered the pickets when the pasture reached between 25 and 30 cm in height, 
leaving at a height of 10 cm. The total forage mass production was determined through pre-grazing and post-
grazing cuts, randomly collecting three pasture samples with a square of 0.25 m2 cut at 5 cm from the soil, 
standardizing the forage mass production during the month for each treatment. The experimental design was 
completely randomized. The data were submitted to analysis of variance by the mixed SAS procedure (SAS 
Inst., Inc., Cary, NC), comparing the means at a significance level of 5% by the Tukey test. Improvements 
in the quantitative characteristics of the pasture biomass of the genus Cynodon were observed with the use 
of different nitrogen applications. The total forage production presented treatment x month interaction, 
evidencing that the highest (P <0.05) nitrogen dose in a single application, presented higher results (15.33 
ton MS ha-1), compared to the treatments with two and four applications (13.09 and 11.86 ton MS ha-1). The 
lowest productions occurred in the months of January and February (2.50 and 2.25 ton MS ha-1) and could be 
influenced by the favorable regional climatic conditions during the conduction of the experiment.

Keywords: Forage crops, grasses, nitrogen, productivity
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Patterns of displacement by beef heifers receiving whole rice bran in 
ryegrass pasture

Igor B. Benetti*1, Marta G. Rocha1, Luciana Pötter1, Luiz Gonzaga do Amaral Neto1, 
Ezequiel Roso1, Idemor José Furian Araldi Neto1, Luzilene da Silva Costa1, Diogo L. 

Duarte1, Juliana Squizani Dutra1

1Universidade Federal de Santa Maria, Santa Maria/RS
*Graduation student – igor91benetti@gmail.com

The number of steps between feeding stations and the number of steps per minute of heifers on ryegrass 
(Lolium multiflorum Lam.) pasture and receiving whole rice bran (FAI) as supplement (0, 0.5 or 1.0% of 
body weight (BW)) were evaluated. The experiment was conducted from July to October 2014 at UFSM/ RS, 
Brazil. The grazing method was rotational stocking, with a variable number of animals to keep the postgrazing 
canopy height at 10 cm, with successive periods of occupation and rest (five grazing cycles). The rest period 
was established by the thermal sum (ST) of 187.5ºC. Three Angus heifers tests were used per experimental 
unit with an initial age of 15- months and 155 ± 28 kg of BW. Ingestive behavior was evaluated at each 
grazing cycle during daytime period and of these collected data the number of steps between feeding station 
and the number of station per minute were calculated. The experimental design was completely randomized 
with repeated measures arrangement. Six replicates per FAI level were used and each animal was considered 
an experimental unit. For the post-grazing canopy height the paddock was considered as a repetition. The 
data analysis was performed using the Mixed procedure and when differences were found, the means were 
compared by lsmeans procedure at 5%. The interaction between levels of FAI × grazing cycles was evaluated 
at 5% probability. Post-grazing canopy height was 11.5 cm in all plots (P = 0.5004). There was no interaction 
between levels of FAI × grazing cycles for the number of steps between feeding stations. Heifers receiving 
different levels of FAI did not change the number of steps between feeding stations (1.7 step). The greatest 
number of steps between feeding stations was observed in the first and sixth grazing cycles (1.8 step). The 
number of steps between feeding stations was similar in the second (1.6 step), fourth (1.7 step) and fifth (1.6 
step) grazing cycles, and the number of steps between stations in the first and fourth cycles did not differ (1.6 
step). The lowest number of steps between stations was observed in the third cycle (1.5 step), similar to the 
number of steps in the fifth grazing cycle. We observed interaction between levels of FAI × grazing cycles 
for the number of steps per minute. In the first (11.4 step), third (9.8 step), fourth (10.6 step), fifth (10.9 step) 
and sixth (14.7 step) grazing cycles the heifers performed similar number of steps per minute in all feeding 
systems. In the second grazing cycle, the heifers that received 1.0% of the FAI performed the greatest number 
of steps per minute (16.7 steps) in relation to heifers that remained exclusively on Alexandergrass or receiving 
0.5% of BW of FAI (11.2 step). The supply of whole-grain rice bran on ryegrass change the number of steps 
per minute of heifers without modifying the number of steps between feeding stations. 

Keywords: energy supplement, feeding stations, ingestive behavior, Lolium multiflorum, rotational grazing
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Pearl millet fertilized with organic compost: dry matter, organic matter, 
mineral matter, crude protein and SPAD reading

Souza G.G.*1, Orbach N.D.1, Silva-Pause A.G.1, Dupas E.1, Gandra J.R.1, França A.F.S.2, 
Comparin P.J.S.1, Cruz L.G.1

1Universidade Federal da Grande Dourados, Dourados/MS; 2Universidade Federal de Goiás, 
Goiânia/GO

*Graduation student – gilmargabrielsouza@hotmail.com

The mineral-organic fertilization changes the chemical composition and of plants and does not have a 
standard formulation due to several sources used as organic fertilizer, it is necessary to characterize and test 
each compound produced. This study was carried out to describe the initial development and production 
of pearl millet (Pennisetum glaucum) ADRf 6010 Valente using different dosages of organic compounds. 
The experiment was conducted in a vegetation house between August and December of 2016 in Dourados, 
MS. Soil from local pasture, collected in a layer from 0 to 0.20 m depth, was used to grow this forage. 
The organic compounds were made by sheep waste and hatchery residual, whose nitrogen, phosphor and 
potassium contents were 21.20, 9.15, and 27.0 g per kg of organic compounds, respectively. The treatments 
were based on the following compounds dosages: 0.0 (control group), 12.7, 25.4, 38.1 e 50.8 g per vase, 
using a randomized experimental design with four repetitions. Plastic vases of 4.5 m³ were used to grow 
five seedlings each. After seven days, 0.85 g of nitrogen (ammonium sulfate) were applied. To control the 
humidity, keeping it close to 80%, a manual irrigation was used. The contents of dry matter (DM), mineral 
matter (MM), organic matter (OM) and crude protein (CP) was measured on three cuts were made when the 
plants started to reproduce, and the chlorophyll content of the leaf with chlorophyllmeter (SPAD, Minolta 
Corp.,Japão). Statistical analyses were performed to analysis of variance and regression, using the statistic 
program SAS.No significant differences (P>0.001) were observed in any of the evaluated parameters, either 
in the first or in the second cut. The mean values were 91.2% and 92.0% of DM, 89.2% and 86.6% of OM, 
13.2% and 10.5% of MM, 17.8% and 7.6% of CP and 30.1 and 18.6 SPAD units, in the control treatments, 
12.7, 25.4, 38.1 and 50.8 g per vase in the first cut and second cut, respectively. The decreasing linear response 
was statistically significant (P<0.001) for the DM and OM contents in the third cut. The values decreased with 
the addition of the organic compound, with an average content of 92.0% DM and 87.0% OM at the highest 
applied dose (50.8 g per vase). The contrary result was observed in the MM content, where it was observed an 
increase (P <0.001) in the higher doses of organic compound. The SPAD reading of this last cut did not show 
any alterations between treatments with an average value of 37 units. New experiments with larger doses 
should be performed to verify the efficiency of the use of this organic compound in the chemical composition 
of forage pearl millet.

Keywords: animal waste, dry matter production, nitrogen, organic fertilization, Pennisetum glaucum, ruminant
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Performance and ingestive behavior of dairy cows fed corn silage 
inoculated with increasing doses of Lactobacillus buchneri

Bruno A. V. Arthur*1, Willian P. Santos1, Gustavo G.S. Salvati1, Pedro A. R. Salvo1, Jéssica 
M. Silveira1, Mario A. O. Fioravanti1, João L. P. Daniel2, Luiz G. Nussio1
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Corn silages inoculated with Lactobacillus buchneri are more stable when exposed to air. However, the 
benefits of this inoculation are dose-dependent and the increase of acetic acid in the silages, at a certain 
amount, can lead to lower feed intake. Thus, the objective of this study was to evaluate the effect of dose-
dependent inoculation with L. buchneri on fermentation profile of corn silages and its implications as exclusive 
forage source for dairy cows. Silages were prepared in bag silos at the Department of Animal Science, Luiz 
de Queiroz College of Agriculture/University of São Paulo. The following inoculation doses were applied 
as treatments with L. buchneri, over a 385d period of storage: 0 (C), 1x105 (Lb1), 3x105 (Lb3) and 5x105 
(Lb5) cfu g-1 fresh forage. Twenty middle lactation Holstein dairy cows were housed in a free stall barn 
provided with an electronic individual intake recorder (Intergado®). Diets were composed with 51% treated 
corn silages and 49% concentrate including, soybean meal, finelly ground corn, citrus pulp, whole cotton seed 
and min-vit premix. Treatments were assigned to a Latin square design (4x4) in a 21d period (14d adaptation 
+ 7d sampling). Dry matter intake (kg d-1), milk yield (kg d-1), milk fat content (%), milk protein (%) for C, 
Lb1, Lb3 and Lb5 were, respectively, 20.9; 20.8; 20.3; 21; and 28; 27.9; 28,3; 29; and 3.82; 3.65; 3.79; 3.7; 
and 3.41; 3.34; 3.31; 3.38. Ingestive behavior (min d-1) for C, Lb1, Lb3 and Lb5, respectively, were 529, 508, 
486, 501 (rumination) and, 198, 177, 182, 192 (ingestion), and, 728, 685, 668, 693 (chewing), presented Lb 
dosage effect (P=0.03). Results suggests increased milk yield and protein content across Lb dosages (P=0.05). 
Change in the pattern of ingestive behavior of cows (rumination, ingestion and chewing) revealed a dose-
dependent trend across Lb dosages, highlighting the potential intake inhibition. In this study, the change 
in the ingestive behavior of the animals might be related to the increases of acetic acid, propionic acid and 
1-propanol in the silages, as previously reported in related studies.

Keywords: rumination, 1-propanol, mastication, milk, forage, acetic acid 
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Performance of beef heifers receiving mineral salt in Alexandergrass 
pasture
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This study was conducted at the UFSM/RS, Brazil to evaluate the average daily gain (ADG), body weight 
(BW), final body condition score (FBCS) and final hip height (FRH) of beef heifers grazing on Alexandergrass 
(Urochloa plantaginea (Link) Hitch) receiving, ad libitum, white salt (NaCl), mineral salt+ionophore (700mg 
of ionophore kg-1 of product) or energy/protein salt (20% crude protein). The evaluations were made from 
February to April, 2016, at 21-day intervals. The experimental area was divided into six paddocks. Twenty 
four Angus heifers with an initial age of 15-months and body weight of 256.1±10 kg were used as test animals. 
The grazing method was put-and-take stocking to maintain 3 t ha-1 DM of forage mass (FM). The forage 
accumulation rate (FAR; kg ha day-1) was estimated with the use of exclusion cages. Forage allowance (FA) 
was estimated from the formula: FA=((initial FM+final FM)/2) + FAR)/21. Animals were weighed every 21 
days and their body condition score (1-5) were evaluated at the same occasion and FBCS corresponds to final 
weight evaluation. The FRH (cm) was also measured at that moment. For the variables FM, FA, ADG and BW 
the data were analyzed through a totally randomized design with repeated measures arrangement. The ADG 
didn´t differ among different salts. We made a contrast study (common salt + mineral salt with ionophore vs. 
energy/protein salt) for ADG. The FBCS was analyzed with the use of kruskal-wallis test, and Bonferroni 
test was used to compare means. The variables BW and FRH were analyzed in a totally randomized design. 
There was no interaction between feeding system × periods for FM, FA, ADG and BW (P>0.05). The FM 
(3108.6±198 kg ha-1 of DM) and FA (12.4±0.9 kg of DM 100 kg-1 of BW) were similar (P>0.05) in all feeding 
systems. The FM was higher (3690.7 kg ha-1 DM) in the first and the second period, intermediate (2912.5 kg 
ha-1 of DM) in the third period, and lower (2140.3 kg ha-1 of DM) in the fourth period (P<0.05).The FA was 
higher (17.7 kg of DM 100 kg-1 of BW) in the first period, intermediate (12.6 kg of DM 100 kg-1 of BW) in 
the second and the third period, and lower (6.6 kg of DM 100 kg-1 of BW) in the fourth (P<0.05). The ADG 
was 867 g when heifers received energy/protein salt and 751 g when they received white salt or mineral 
salt+ionophore. The ADG was higher (1370 g) in the first period, intermediate (933 g) in the second and the 
third period, and lower (-0.081 kg) in the fourth period (P<0.05). The BW (322.5±25 kg) and FRH (117±1 
cm) were similar in all the feeding systems. The FBCS was higher (3.51) for heifers fed on Alexandergrass 
receiving energy/protein salt, intermediate (3.37) for those receiving white salt, and lower (3.34) for the 
ones receiving mineral salt+ionophore (P>0.05). Providing energy/protein salt to heifers on Alexandergrass 
increase 15.4% the ADG in comparison to common salt or mineral salt+ionophore. The FBCS is higher when 
beef heifers fed on Alexandergrass receive energy/protein salt.

Keywords: average daily gain; body condition score; energy/protein salt; hip height; ionophore; Urochloa 
plantaginea

Theme 5  |  Grasslands and forages



54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 680

Performance of forage cultivars of oat forage on the plateau of Santa 
Catarina
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The oat is a winter grass versatile and largely used in the South, which has great diversity of cultivars available 
in the market. The work aimed to evaluate the characteristics related to the forage production from different 
cultivars of black oat (Avena strigosa) and white oat (Avena sativa L.), which are part of the National Essay 
of Forage Oats. The experiment was conducted in the years of 2014 and 2015 in the Experimental Field 
Campo da Roça, of the Federal University of Santa Catarina, campus Curitibanos, using eight oat cultivars: 
IPR Cabocla; UPFA 21 Moreninha, Iapar 61 (Ibiporã), IPR Esmeralda, FAPA 2, Fundacep FAPA 43, IPR 126 
e IPR Suprema. The experimental delineation used was random blocks with four repetitions. The seeding was 
performed manually in the second fortnight of May, in plots composed by 5 rows with 4 m of length spaced 
by 0.17 m, using 350 seeds/m² and nitrogen fertilization with 20 kg ha-1 around 30 days after the emergency 
and the same dose after each cut. The variables analyzed in the study were the number of cuts, days to the first 
cut, dry matter per cut and total production. To the number of cuts the cultivar IPR Esmeralda showed to be 
superior with the greatest number of cuts (3.75) to both years, followed by FAPA 2 and Iapar 61. The cultivar 
IPR Esmeralda stood out together with the IPR Cabocla with the shorter interval of days to the first cut in 
the average of the two years, with 49 and 52.13 days, being it an important characteristic to the anticipation 
of grazing. The cultivar Fundacep FAPA 43 presented the greater average of MS/cut (3730.4 kg ha-1) in the 
first year, while in the second year the cultivar IPR Suprema stood out (2254.5 kg ha-1), but it is important 
to consider that the cultivar Fundacep FAPA 43 had the smaller average to the number of cuts in two years. 
On the other hand, the IPR Suprema obtained the average of 2.5 cut, favoring the production distribution 
throughout the cycle. In terms of total production, the cultivar IPR Esmeralda obtained stable production 
between the years. The cultivars Iapar 61, FAPA 2 and IPR Esmeralda stood out in the average of the two 
years, the first two expressed greater productive potential in the first year and the last one presented to be more 
stable during the two evaluated years.

Keywords: Avena sativa L. Avena strigosa Schreb. Cultivars Essay. Forage production
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pH of forage peanut silage variation in addition of soybean hull bran
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Legume species have high buffering power, low soluble carbohydrate content and low dry matter content 
(DM), which hinders the fermentation process of the lactic acid bacteria in the silo, responsible for promoting 
the decrease of pH and, consequently, forage conservation. Therefore, pH is an important tool to qualify the 
silage fermentation process, indicating the final silage quality in the food conservation category. To improve 
the fermentation process, additives are incorporated additives at silage time, such as soybean hull bran, which 
is has a high MS content and low acquisition cost. This study aims to evaluate the effect of soybean hull 
bran (IFCS) addition on pH of forage peanut silage (Arachis pintoi). The experiment was conducted at the 
Centro de Pesquisa em Forragicultura (CPFor), at the Canguiri Experimental Farm, Universidade Federal 
do Paraná (Pinhais, Paraná) for a period of 60 days. We used 30 experimental silos of 700 mL capacity, with 
screw cap. The silage was manually compacted. Forage peanut silage with five levels of IFCS (0%, 6%, 12%, 
18% and 24%) were processed based on the DM content at the time of ensiling. Also, we quantified DM 
of soybean hull bran additive used and for each treatment level. DM levels for the 0%, 6%, 12%, 18% and 
24% IFCS treatments were 19%, 23%, 25%, 33% and 35%, respectively. The methodology used to evaluate 
pH was described by Cherney & Cherney (2003). The pH was measured every 10 days, in a total of seven 
measurements of three replicates. The results were submitted to regression analysis. The pH of soybean hull 
bran was 6.08, while forage peanut was 6.31 at the time of ensiling. At the tenth day, only treatments 18% and 
24% presented lower pH than the initial one. The treatments 0%, 6% and 12% showed no linear decrease in 
pH until the 40th day. The 24% treatment had the highest difference between the initial and final pH, with a 
pH 4.71. The results showed that forage peanuts with 19% DM, a minimum inclusion of 18% of soybean hull 
bran additive may decrease pH and provide adequate fermentation and food preservation.

Keywords: Arachis pintoi, fermentation, additives, legumes
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Phenotypic Plasticity of Urochloa brizantha cv Xaraés managed in 
continuous grazing
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The morphological characteristics of the plants are influenced by environmental and management variations, 
which reflect on the pasture structure and grazing activity of the animals. The ability of forage plants to 
tolerate and adapt to different grazing pressures is termed phenotypic plasticity. The objective of this study 
was to evaluate a phenotypic plasticity of an area covered with Urochloa brizantha cv Xaraés managed with 
continuous grazing. The area contains eight hectares divided into four pickets. In the center of the experimental 
area there's a food court with drinking bowls and troughs for supplementation. As cultural practices, nitrogen 
fertilization at the beginning of the rainy season, and brushcutter mechanical every 30 days. Were used 27 
young bulls with medium weight 480 kg body, these were rotated every seven days between pickets to minimize 
differences between the groups of animals on pasture. To perform the work, the area was demarcated in grazing 
sites, measuring a radius of 30, 50 and 70 metres from the food court. Data were collected from the height of 
the plant, with the aid of a ruler graduated and measured the forage mass and dry matter content, making a cut 
of three areas delimited by a metallic square of 0.5 X 0.5 m. The area of vegetal cover was determined by the 
application Canopeo. The design was completely randomized in that the treatments were the grazing rays and 
the repetitions the pickets. The levels were verified by analysis of variance at 5% and later the means were 
exposed to regression analysis. The average values of forage mass were 4704; 5486; 6152 kg of DM ha-1, for 
treatments R30, R50 and R70, respectively. The dry matter values of each grazing radius were 21% DM; 25% 
DM and 24% DM, respectively. Height increased linearly with increasing distance from the food court. Area 
of green cover of the pasture, presented linear decreasing effect, the greater the distance of the feeding square, 
the lower the percentage of green cover. The composition of the forage varies according to the grazing rays, 
the greater the distance from the feeding square the tendency is a higher production of forage mass with the 
gradual increase in the dry matter content. Distance from the food court increases as plants gain in height and 
decrease their area of green coverage.

Keywords: forage mass, forage height, green cover area
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Phyllochron and structural characteristics of Alexandergrass fertilized 
with nitrogen
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The experiment evaluated the effect of nitrogen (N) fertilization on the phyllochron and structural characteristics 
of Alexandergrass (Urochloa plantaginea (Link) Hitch), grazed by Angus heifers (15 months and 276.0±17 kg 
of body weigth). The rotational stocking grazing method with grazing interval corresponding to 210 degree-
days (d-d) was used. The experiment was conducted from December, 2013 to April, 2014 in the area of the 
UFSM, Santa Maria/RS, Brazil. The experimental area was composed of six paddocks of 0.8 ha and each 
paddock was divided into four plots. The grazing cycles were: 1- 01/21 to 02/05; 2-02/06 to 02/21; 3-02/22 
to 03/09 and 4-03/10 to 03/25/2014. The leaf appearance rate, leaf blades and stems length and the number of 
green leaves were determined by the technique of marked tillers. The phyllochron (d-d) was determined by 
the inverse of the leaf appearance rate. A completely randomized design following a repeated measurement 
arrangement was used, with three levels of N (0; 150 or 300 kg ha-1 of N) and two replicates area. The 
variables were submitted to variance analysis by the Mixed procedure of SAS®. The interaction with N 
levels × thermal sum (TS) was evaluated at 5% of probability. The post-grazing sward height was similar 
in all paddocks used to evaluate the N levels (31.1±2 cm; P=0.4696). The phyllochron was not influenced 
by the interaction between N levels × TS and by N levels (90.6±18 d-d; P=0.6875). The phyllochron fitted 
to the model of negative linear regression as function of the TS (Ŷ=132,2-0,0764TS; P<0,0001; CV=11%; 
r²=0,69). The length of the leaf blades was not influenced by the interaction levels of N×TS and by the 
levels of N (17,5±3,9 cm; P>0,05). This variable adjusted to the model of quadratic regression as function 
of the TS(Ŷ=11,5+0,034ST–0,000031TS²; P=0,0014; CV=17%; r²=0,64).The number of green leafs was not 
influenced by the interaction levels of N×TS, levels of N and by the TS (4,0±0,1 leaf/tiller; P>0,05). The 
length of the stems was not influenced by the interaction levels of N×TS and by the levels of N (25,2±5,3 cm; 
P>0,05). This variable adjusted to the model of quadratic regression as function of the TS (Ŷ=8,7+0,0526ST-
0,000038TS2; P=0,0098;CV=20,0% ;r²=0,28).The use of N is not able to change the phyllochron neither 
the structural characteristics of the Alexandergrass, regardless of the dose used. The number of green leafs 
is a  genetically determined characteristic in grasses and because of this, probably, was not affected by N 
fertilization.
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Physiologic responses of ½ Santa Inês, ½ Dorper ewes submitted different 
environmental radiation conditions
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Solar radiation is the most impacting factor for thermal comfort in small ruminants. As a purpose of this 
work there was determined the effect of solar radiation on ewes and its physiologic responses. A trial was 
conducted in Northeast Brazil, Universidade Federal do Recôncavo da Bahia, in the experimental farm 
located at coordinates 12°39’40.2” S; 39°05’12.4” W. Twenty four ewes with 25 ± 2.5 kg of body weight were 
distributed in three homogeneous groups of 8 ewes each, during a 90 day period in three systems based in 
arborization with Gliricidia sepium: without trees; 400 trees of ha-1 and 800 trees ha-1. Ewes were distributed 
in a double Latin Square of 15 days period analyzed using a repeated measures approach for the period of 
measuring (every two hours from 6:00 am to 6:00 pm). For the microclimate assessment there were measured 
air temperature (ta; °C) and incident radiation (IR; µMol m-² s) and determined Temperature and Humidity 
Index (THI), Black Globe Temperature Index (BGTI), Thermal Comfort Index for Sheep (TCI) and Radiant 
Thermal Load (RTL, w m-2). There were measured some physiologic parameters like heart rate (HR, beats 
min-1) , respiratory frequency (RF, respiratory movements min-1), rectal temperature (tr,°C) and hair coat 
surface temperature (ts, °C). Where observed a positive correlation (0.52, p< 0.01) between TCI and ts as well 
as for TCI and RF (0.55, p< 0.01). For RTL was observed similar behavior than the observed for TCI (r = 
0.5 p< 0.01) concerning ts and RF. Comparing the three systems was detected no difference for the thermal 
indexes THI and BGTI, however there was difference (p< 0,05) when IR was compared in the same way. 
Overall, the ewes seem to be more sensitive to radiation independently of THI or BGTI, except for TCI. The 
radiation measurements of environment were more relevant in cause disturbance in ewes ambience than the 
indexes based in air temperature and humidity, commonly used to evaluate thermal comfort.

Keywords: lambs, thermal comfort, THI, silvopastoral systems, welfare
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Production characteristics of sorghum genotypes for silage
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Sorghum has been used as an alternative to corn for silage due to lower production cost, higher resistance to 
water deficit, in addition to being a culture adapted to the ensiling process and has phenotypic characteristics 
that determine ease of planting, management, harvesting and storage. Thus, studies aimed at evaluating the 
production capacity of sorghum for silage become essential for indication of genotypes more adapted to 
certain regions. The objective of this work was to evaluate the production of different genotypes of sorghum 
for silage in the Campo das Vertentes/MG, Brazil. The experiment was conducted at the Federal University 
of São João del-Rei. We evaluated 21 sorghum hybrids for silage developed by Embrapa Corn and Sorghum 
Improvement Program (13F23019, 13F23006, 14F20005, 14F20006, 13F20006, 13F03033, 13F26005, 
13F26006, 14F20019, 14F21005, 14F21006, 13F23005, 13F23020, 14F21019, 14F21020, 13F24006, 
13F24019, 14F21021, 14F21028, 13F04006, 14F21022) and four commercial hybrids (Ponta Negra, BRS610, 
BRS655 and Volumax) in a randomized complete block design with three replicates. The plants were grown 
in two lines of 5 m long portions, spaced at 0.70 m and were collected at silage level. For regrowth production 
evaluation plants were cut 85 days afterfirst cut. Data were submitted to analysis using the mixed linear model. 
For the comparison of the means, a confidence interval was used, adopting 5% critical level of probability. 
Significant effects of genotype were verified for the production of total dry matter, production of dry matter 
in the crop and percentage of production in regrowth, which is indicative of a favorable condition for the 
identification of superior genotypes in terms of production. The highest forage productions were observed for 
genotyes13F04006 (24,64 and 18,87t ha-1, respectively for total and crop production) and Ponta Negra (24.42 
and 18.69 t ha-1, respectively, for total production and harvest ). One of the main advantages of sorghum, 
compared to other annual crops for the silage process, is the possibility of additional harvest due to regrowth. 
The amount of forage mass, which can be accumulated during regrowth, can reduce production costs due 
to the lack of need for re-sowing. For this characteristic stood out the genotypes BRS 610, and 13F03033 
14F21005, which showed percentage of regrowth production of 32.7, 31.9 and 31.8%, respectively. Genotype 
13F04006 can be considered as promising for cultivation at Campo das Vertentes / MG region due to higher 
total forage production (harvest + regrowth).

Keywords: breeding, forage, Sorghum bicolor

Theme 5  |  Grasslands and forages

mailto:camillavanin@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 686

Production efficiency from Andropogon grass managed under different 
cutting heights

Gabriela Nunes de Azevedo*1, Jorge Cardoso Azevedo2, Maria Verônica Meira de Andrade3, 
Aldivan Rodrigues Alves4, Liliane Pereira Santana5, Allan Stênio dosSantos6, Reizane Alencar 

Lima7, Lívia Gaspar dos Santos Silva8

1Instituto Federal do Maranhão, Caxias/MA; Estudante do Curso Bacharelado em Zootecnia-
gabrielazootecnista@gmail.com; 2Instituto Federal do Maranhão, Caxias/MA; Orientador - 

Jorge.azevedo@ifm.edu.br; 3IFMA Caxias/MA, Coorientadora - veronicameira@ifma.edu.br; 
4IFMA Caxias/MA, professor colaborador – aldiva.alves@ifma.edu.br; 5,6,7,8Discentes do Curso 

de Bacharelado em Zootecnia – IFMA/Caxias.

The Pastures are the most important food source for animal production. The success of use depends to a great 
extent on the understanding of the morphological mechanisms, the interaction with the environment and the 
management used. It is known that the cut interval affects the regrowth potential and the persistence of forage 
species, and it is necessary from the point of view of the efficiency of the animal management to the optimal 
cut point, seeking to ally higher productivity with better forage quality. This form, this work had as objective 
to evaluate the efficiency productive of Andropogon grass under three heights of cuts. The research was 
developed on Federal Institute of Education, Science and Technology of Maranhão, Caxias Campus. Three cut 
heights (20, 27 and 34 cm) were studied and three cycles, being the grass handled on 50 cm height. It was used 
data with repetitions from a randomized complete block design on subdivided parcels with four repetitions. 
The response variables were analyzed by mixed models using the PROC MIXED of SAS. There was no 
effect (p>0,05) for the analyzed variable, with average percentages of crop efficiency of the plant of 40.12%; 
42.71% and 41.61% for cutting heights of 20, 24 and 34 cm respectively. For the grass production cycles, no 
effect (p> 0.05) was observed for the periods evaluated. The parameter harvest efficiency is in agreement with 
the values recommended in the literature. The coefficient of variation for the harvest efficiency of Andropogon 
grass was 14.98%, being considered an average value, this being an important measure on the variability of 
the experimental results obtained. The data found evidences the need for a longer experimental evaluation 
time, requiring a greater number of cycles for a precise conclusion about the ideal management of Andropogon 
grass on cerrado from Maranhão,Brazil.
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Production of BRS Tamani grass under nitrogen and defoliation intensity
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Considering the continental dimensions of Brazil and its climate and soil diversity, there is a need to release 
new forages in the market as a way to avoid monoculture and guarantee the productivity of the systems in 
different regions, as well as to meet the demand for more productive plants and better quality. Recently, 
in 2015, the Brazilian Agricultural Research Corporation (EMBRAPA), which has a program to improve 
Panicum maximum Jacq. released the BRS Tamani grass, a hybrid. As it wasreleased in the market, this 
work aimed to evaluate the forage production of P. maximum cv. BRS Tamani, nitrogen rates and defoliation 
intensities. The experiment was conducted under greenhouse conditions. Four nitrogen doses (0, 50, 100 and 
200 mg / dm³) and two cut intensities (5 cm and 15 cm) were evaluated in a 4x2 factorial in a completely 
randomized design with four replicates. BRS Tamani grass shoot dry matter production showed a positive 
linear response (P <0.0001) to nitrogen fertilization and defoliation intensities (P = 0.007), without interaction 
between the factors (P = 0.288). Nitrogen acts as a controlling factor of the different processes of growth and 
development of the plants, providing biomass increase by carbon fixation. Plants submitted to more intense 
defoliation (5 cm) presented higher production of shoot dry matter production, which may be related to the 
larger tillering observed in the plants of this treatment. The increase in the shoot dry matter production of the 
BRS Tamani grass can be explained by the increase in the DM production of its botanical components, since a 
positive and linear response to nitrogen fertilization was observed for leaf dry matter (P <0.0001) and stem dry 
matter (P <0.0001). There was no difference for the dead matter production at doses of N (P = 0.5629). DM 
production of the BRS Tamani grass root system did not respond (P = 0.3360) to nitrogen fertilization. Effect 
was observed for defoliation height (P <0001), as defoliation intensity increased, there was a decrease in root 
dry matter. This suggests that plants managed with smaller residues have their root system compromised, 
since the stress of early and very intense defoliation (5 cm) promotes the mobilization of roots reserves for 
recovery of the leaf area. Nitrogen fertilization exerts a positive effect on the production of BRS Tamani grass. 
The dry matter production of the root system decreases with increasing defoliationintensity.
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different sowing arrangements
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Currently integrated crop-livestock systems (ICLS) are taking increasing proportions in the country’s 
agricultural scenario, because they stand out and present advantages over conventional systems or monoculture. 
The intercropping of grain and forage under no- tillage, can present several benefits to the production system 
and to soil conservation, and will have reduction of damages due to erosion and greater vegetal cover 
accumulation in the soil. The objective of this work was to study the influence of Urochloa brizantha, in 
three sowing arrangements, on the agronomic performance of maize cultivated under no-tillage system on 
winter pasture straw. The experiment was conducted in Cambisol Haplicinthe Experimental Field of the 
Federal University of Santa Catarina campus of Curitibanos in the 2015/2016. The experimental design was a 
randomized block design with a factorial scheme (2x3) +1 where two cultivars of Brachiaria grass (Marandu 
and Piatã) were evaluated in three sowing arrangements (in the corn line, between corn line and broad casting 
seeding) and single maize as a control, totaling seven treatments and four replications. The plots were 2.4 
x 6 m, totalizing 14 m2. The variables analyzed were plant height (ALP cm), ear insertion height (AIE cm), 
eardiameter (DSmm), number of grains per ear(NGE), number of grains per row(NGF), productivity (PRD 
kg ha-1), there was no significant difference, with averages of 193.10; 92.67; 26,15; 459.42; 33.60; 8600.40, 
respectively. The variable mass of a thousand grains (MMG g) was higher for maize with Marandu grass and 
the variable ear diameter (DE mm) was smaller only in the sowing system in the line, where the competition 
may have been a limiting factor, but there wasn’t difference in productivity. Maize cultivation intercropped 
with the Marandu and Piatã grasses doesn’t influence the yield and yield components of the crop, regardless 
of the sowing arrangement adopted in the forage establishment.
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Production of fodder of Brachiaria brizantha cv. BRS Piatã in crop-
livestock- forest integration systems, according to the distance of thetrees
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In agroforestry systems the forest arrangement is a very important factor to consider, since it determines the 
availability of light for the forage plant. So the production of fodder is not only influence on the under the canopy of 
trees, but on all its sub-forest. The knowledge of this effect is important in the planning of agroforestry systems, 
this work aimedto evaluate the effects of shading on the forage mass production of Brachiaria brizantha cv. BRS 
Piatã and to identify the average distance between the tree ridges, in which the best use of shading occurs, in 
different densities of trees. The experiment was conducted at Embrapa Cattle (20 ° 24’90 “S, 54 ° 42’72” W, 
530m altitude), in Campo Grande, MS. The treatments consisted of the combination of the iLPFsystems (14x2 
and 22x2m spacing), in the north and south directions, and distances from the equidistant points of observation to 
the row of single tree lines (A, B, C, D and E), distributed In a randomized block design, with four replications. 
The evaluations were carried out during the dry period in June, July and August of 2015 and the water period, 
December, January and February of 2016. Forage mass was cut, solar radiation measurements with a portable 
ceptometer (Accupar, model 80) . Data were submitted to analysis of variance and evaluated by tukey test, at 
5% probability. The radiation incident on the subsurface of the two systems varied (p <0.05) as a function of 
the interaction points x time of the year, only for the period of the waters, interfering significantly in the forage 
production. It was observed a significant effect of the distance between the trees, the points on the canopy were 
the most affected, as expected. However, the average point (B) between the central point (C) and the point under 
the tree canopy (A), even with high shading intensity, was 93% in the iLPF14 and 81% in the iLPF systems. 
(2359 and 3388 kg MS.ha-1, respectively) similar to point C (2358 and 3337 kg MS.ha-1, respectively) 
receiving higher radiation, possibly due to higher soil moisture and lower air temperature at point C, Favoring the 
production of fodder. Thus, in agrosilvipastoral systems, there is influence of the trees according to the distancing 
to the frog, because the microclimatic interactions caused by the shade can favor the growth of the fodderplant.
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Production of the sunflower fodder function of the cutting season of the plants
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Sunflower (Helianthus annuus L.) cultivation in recent years has been an option for rotation and succession 
of crops in grain producing regions because it has great adaptability to several conditions, such as latitude, 
longitude and climate. Inaddition, the sunflower seed also servesas food forbirds, biofuel, beekeeping, 
ornamental flower and feed for animal such as cattle. When grazing alone is no longer enough to feed the 
animals, is sought to add the forage and in this case, the sunflower has been a great option.Therefore, it is 
important to identify the correct and appropriate time to cut the crop by obtaining greater efficiency in the use 
of this oilseed as fodder, thus subsidizing the producers and agriculturists in the definition of management and 
use strategies. The objective of this study is analyze the forage mass production of a hybrid sunflower (Helio 
251) according to the plant-mowing season. The cultivar Helio 251 is a simple hybrid for the purpose of 
quality forage and considered of great stability of production. The experiment carried in the experimental area 
of the Federal University of São João del Rei in Sete Lagoas/MG in the summer of 2016 (planting on 1/6/16).
The experimental design was a randomized block design, with 3 replicates, and the cutting of the plants for 
data collection was performed at 88, 97, 104, 110 and 118 days after emergence. The evaluated characteristics: 
height of plants, diameter of chapters, stem diameter, weight of chapters, number of plants of the plot, green 
mass and dry mass. The area was previously cultivated with corn and sorghum. There was a significant effect 
of the cutting season of the plants for green mass, dry mass and chapter weight. However, for height of plants, 
stem diameter, diameter and number of plants, there was no significant effect with mean values of 1.80 m, 
19.7 mm, 120 mm and 5.5 pl / m2, respectively. The green mass (MV), the dry mass (DM) and the weight 
of the (PC) had linear and decreasing behavior as a function of the cut delay of the plants, with a decrease of 
1309 kg ha-1, 880 kg ha-1 and 0.45 kg for each day of delay, respectively. The MV values in the data collection 
range ranged from 49.1 to 7.3 t ha-1, those in MS between 6.9 and 4.5 t ha-1 and those in PCs between 1.12 
and 0.22kg, respectively, with maximum values obtained always at 88 DAE. Helio 251 sunflower cultivar 
has a decreasing weight loss of chapters, green mass and dry mass as plant cutting delays from 88 DAE. The 
sunflower plants did not have their size characteristics affected by the delay in the cutting season of the plants
after the 88 DAE.
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Jonatas Thiago Piva2; Guilherme Seiki Iwasaki3; Jussara Cristina Stinghen3
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Agronomia. melloagronomia@gmail.com; 2Universidade Federal de Santa Catarina, 

Curitibanos-SC 3Universidade Federal do Paraná – UFPR, Curitiba – PR; 3Universidade 
Federal de Santa Catarina, Curitibanos-SC

The intercropping of maize with forage associate to no-tillage system, presents several advantages for the 
farmer and production system. Besides the grains production, the same area provide forage after the main crop 
harvest and good contribution of vegetal material will serve as soil cover, reducing the problems with erosion 
and surface runoff, besides increasing the cycling and nutrients utilization in the system.Theobjectiveofthis 
work was to evaluate the forage production of two Urochloa brizantha cultivars (cv. Marandu and cv. Piatã) 
intercropped with maize in three sowing arrangements (in the line,betweenlinesandinbroadcastseeding)
inadditiontothecontrolplotofsingleweed seedlings. The experiment was conducted in the Experimental Field 
of the Federal University of Santa Catarina, in the municipality of Curitibanos in 2015/2016. A randomized 
block design was used in a subdivided plot with eight treatments and four replications. The density of tillers 
per m², the total forage mass, and the morphological components during the growth of the grasses at 30, 60, 
90 and 150 days after sowing were evaluated. Piatã grass at 30 days after sowing, showed higher plant height 
in relation to Marandu grass, and at 60 and 90 days after sowing there was a significant difference for MFT 
(total forage mass, kg ha-1),MSF(Leafmass, kg of leaf DM ha-1), MSC (mass of stalks, kg of DM ha-1) and 
ALT (height, cm), for all these variables, Piatã grass was higher in 28, 67% of MFT and 29.32% of MSC than 
Marandu grass. At 30 days after sowing, the plots sown between the maize lines presented higher MFT, MSF, 
MSC and ALT, being similar to grasses sown in the line and single grass, except for ALT, which is lower in 
single grass. At 60 and 90 days after sowing, single grasses showed superior results in MFT, MSF and MSC, 
being 65.38%, 61.64%, 69.68% higher than the grass seedlings between the line, respectively. The number of 
tillers was also higher for these plots with 739 tillers / m² at 90 days. In this sense, the evaluated grass species 
showed an optimum adaptation to the intercropping with the maize crop in a temperate climate, producing 
satisfactory levels of straw to cover the soil.
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Productive and morphological characteristics of elephantgrass genotypes 
of different height submitted to fixed and variable mowing frequency 

strategies.
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Course - UFRPE 

The elephant grass (Pennisetum purpureum Schum.) is a grass of high dry matter production and widely used by 
growers under cutting or grazing management. However, the cut management adopted is usually not adequate, 
often a harvest is performed after the time the canopy aggregates productivity and nutritive value. In many 
cases, the frequency of harvesting follows a fixed period of days, without considering the physiological stage of 
the plant, which is variable throughout the year. Thus, the present work had the objective of evaluating elephant 
grass genotypes with fixed and variable harvesting strategies. The experiment was developed at the Experimental 
Sugarcane Station of Carpina-EECAC / UFRPE. The statistical design of experiment was randomized in blocks, 
4 x 2 factorial arrangement with four replications. The treatments were four genotypes of Pennisetum sp., 
Elephant B and IRI 381 (tall), and Taiwan A- 146 2.37 and Mott (low size) and two harvesting strategies: fixed 
(60 days of growth) and variable (when the canopy reached 95% of light interception). The plots measured 
25m2 (5 x 5m), with 9m2 (3 x 3m) of serviceable area. The analyzed variables were dry matter production 
(DMP), leaf area index (LAI), light interception (LI) and ratio leaf:stem (L:S). To estimate DMP, a frame (0.5 
x 0.5 m) was used and the forage was cutted out on the ground, weighed and took to an oven at 55 ° C until 
reaches constant weight. The LAI and LI evaluations were performed with the AccuPAR canopy analyzer. The 
L:S ratio was obtained by the quotient between a dry mass of leaf blades and a dry mass of stems plus sheaths. 
The datas were submitted to variance analysis and Tukey test at 5% of probability, by the program Assistat 
7.7. There was a significant interaction between genotypes and harvest frequency for DMP, L: S ratio and LI. 
Lower (P <0.05) DMP was observed for Mott elephantgrass (10.4t DM / ha) at variable harvestfrequency (LI 
95%), harvested at 34 days of growth. For elephant B, lower DMP was observed at the frequency of harvest 
at 60 days. For an L:S ratio, the Mott elephant grass showed the highest average among genotypes (1,3) and 
harvest frequencies (1,1). For LI, higher mean values (95.6%) were observed at the variable frequency, while 
87.0% was showed at the fixed harvest frequency. Taiwan A-146 2.37 grass showed lower LI at fixed harvest 
frequency (81.5%). For LAI, a significant difference was observed between harvesting frequencies, with higher 
LAI (3.8) for genotypes collected by variable frequency and lower LAI (2.6) for genotypes harvested at 60 days 
of growth. The productive and morphological characteristics are modified according to the harvest strategy.
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Theme 5  |  Grasslands and forages

mailto:heraclitolima@hotmail.com
mailto:heraclitolima@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 693

Theme 5  |  Grasslands and forages

Productive characteristics of a Brachiaria decumbens deferred pasture 
submitted to different nitrogen rates and initial pasture height
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Patrick Ferreira Lima1, Angelina Moreira Melo1, Douglas Graciel dos Santos1, José Salésio 

Silva Viana Junior1, João Paulo dos Santos Almeida1

1Federal University of São João del-Rei, Sete Lagoas/MG, Brasil
*Adjunct Professor - claudio@ufsj.edu.br

The alternation between vigorous forage plants growth periods and reduced or paralyzed growth periods is 
called seasonality of forage crop production. Among the pasture management strategies that can be used to 
minimize these effects, the deferral of pasture use can be highlighted. Deferred pastures are usually associated 
with the presence of large amounts of forage, but of low quality. Estimates of forage yield in deferred pastures 
are variable, due to deferment and pasture utilization times. However, there are few studies on the appropriate 
grazing condition at the beginning of the deferment period in order to benefit animal production. The use 
of nitrogen fertilization is a management practice that may allow a greater flexibility in determining the 
beginning of the deferment, since it changes the growth rate of the grass and, consequently, the quantity 
and quality of deferment forage produced. Thus, this experiment was conducted in an area of Brachiaria 
decumbens to evaluate the pasture initial height and the nitrogen fertilization effects on the pasture productive 
characteristics. A scheme of subdivided plots was used, with nitrogen rates being the primary factor (0, 40, 
80 and 120 kg ha-1 of N) and the pasture initial height as the secondary factor (10, 20, 30 and 40 cm), using a 
randomized complete block design with three replicates. The beginning of the deferment occurred on february 
2016, when the nitrogen fertilization was applied according to the treatment. The pasture remained deferred 
until may 2016. The forage mass and its morphological components were determined with a cut at the ground 
level by treatment. The forage increased linearly with the applied treatments for variables green mass, total 
mass, leaf mass, stem mass and dead matter. The highest yields of dry mass were verified when applying 120 
kgha-1 of N. The highest dry mass production was verified in deferred pastures with higher height (40 cm). 
Thus, for the deferment of Brachiaria decumbens pasture, it is recommended lower the grass at the beginning 
of the deferment to the height of 40 cm and the application of 120 kg ha-1 of nitrogen.

Keywords: deferment, dry season, management, productive characteristics 
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Productive performance of Lolium multiflorum Lam. cultivars in the 
climate and soil conditions of Pelotas/RS
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1Zootechnist; 2Federal Institute Sul-Rio-Grandense, Campus Pelotas Visconde da Graça, 
Pelotas/RS, Brazil
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Pastures represent the least cost nutrient source for ruminant production. However, in the state of Rio 
Grande do Sul, native forages present seasonality of production, and there is a deficiency of forage during 
autumn-winter. To alleviate this deficiency one of the alternatives is the use of winter pastures, where 
ryegrass (Lolium multiflorum Lam.) stands out as being one of the species best adapted to the conditions of 
the state. There are several ryegrass cultivars, however, not always accompanied by technical information. 
The objective of this study was to evaluate the productive performance of different ryegrass cultivars in the 
climate and soil conditions of the Pelotas region. The study was developed in the Pelotas-Visconde da Graça 
Campus, from May to November 2015, through a randomized block experiment using two factors: Factor 1: 
Cultivars (São Gabriel, Ponteio, Estanzuela, Barjumbo and Nibbio) and Factor 2: number of cuts (variable 
with the development of the cultivar), with five replications. Dry matter production was evaluated in each 
section, and the results were submitted to analysis of variance and test of comparison of means, using the 
statistical program BioEstat 5.0. It was observed a significant interaction between the two analyzed factors, 
withvariationofthedrymatterproductionineachcutandamongthecultivars.The accumulated average yields of 
the cultivars São Gabriel, Ponteio, Estanzuela, Barjumbo and Nibbio were 5184 kg ha-1, 6096 kg ha-1, 6256 
kg ha-1, 7264 kg ha-1, 6880 kg ha-1, highlighting that Barjumbo and Nibbio were statistically superior to the 
others. It is concluded that the cultivars studied have different forage potential, which should be considered by 
the producer when choosing the material to be used in the preparation of ryegrass pastures.
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Productivity and fiber digestibility of elephant grass as influenced by 
canopy height under cut-and-carry system

Eveline B. Alves*, Jéssica O. Gusmão, Jéssica R. S. Gervásio, Isabella L. Oliveira, Sillas M. 
S. Silva, Luciana M. Lima, and Thiago F. Bernardes 
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Elephant grass under cut-and-carry system has been an important forage source on dairy farms; however, 
its management is still not well established. The objective of this study was to assess how the canopy height 
affects productivity and fiber digestibility of elephant grass (Pennisetum purpureum cv. Cameroon) under cut-
and-carry system. The canopy heights evaluated were as follows: 1.0, 1.4, 1.8, 2.2, and 2.6 m. The experiment 
was carried out on 25 plots of 28.8 m2 each, in Lavras (21°140S, 44°590W). The harvests were performed 
from November 2014 to November 2016. The experimental period consisted of 2 rainy seasons (from 11/01 to 
03/21) and 2 dry seasons (from 03/22 to 10/31) in both years. The fertilization consisted of 400 kg of N, 200 
kg of K2O, and 60 kg of P2O5 per year, performed every 15 days.The plants were harvested manually at soil
when the canopy reached the heights previously mentioned. Those plants were weighted to assess productivity 
and leaf and stem productions. Whole-plants were analyzed for in vitro total-tract NDF digestibility (TTNDFD).
The linear and quadratic models were tested by using PROC REG and the exponential, linear with plateau, and 
sigmoid by PROC NLIN of SAS. The Akaike information criterion was used to select the best model. Forage
productivity (kg DM/ha/season) data fitted (P<0.0001) a linear model with intercept (INT) and angular 
coefficient (AC) of 3504.1 and 7196.7, respectively, for the rainy season and –2387.8 and 10566.0, respectively, 
for the dry season. The stem production (kg DM/ha) data fitted (P<0.0001) a linear model (INT=–2175.7; 
AC=4750.5)for the rainy and dry seasons. Leaf production (kg DM/ha) data fitted (P < 0.0001) an exponential 
model (Ŷ = 9729.2 * (1 – exp(–1.1761 * height)) for both seasons. The TTNDFD data fitted (P < 0.0001) a 
non-linear model with plateau for both seasons. During the rainy season, the TTNDFD was stable until the 
canopy reach 1.13 m (47.75 % NDF). In this season, the TTNDFD for plants harvested greater than 1.13 m 
had the follow model:Ŷ=47.75–8.97 * (height - 1.13). During the dry season, the TTNDFD was stable until 
the canopy reach 1.29 m (44.51 % NDF). In this season, the TTNDFD for plants harvested greater than 1.29 
m had the same model of the rainy season (Ŷ = 44.51 – 11.04 *(height – 1.29). Overall, 1.13 m and 1.29 m 
for rainy and dry seasons, respectively are considered the minimum canopy heights to harvest elephant grass 
plants, since there would be loss of productivity if lower canopy heights were chosen. Animal requirements 
should be considered when harvesting canopy heights over those limits.
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Productivity of the maize (Zea mays) in intercropping with Guinea grass 
(Panicum maximum Jacq.) and Ruzi grass (Brachiaria ruziziensis)
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Mineiro1, Hygor G. Franco1, Marcia Dias*1, Vinicio A. Nascimento1
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The forage-maize intercrop is used as a reserve strategy for forage in critical periods or for continuous use 
in animal feeding. Objective was to evaluate the productivity of the maize (Zea mays, M) in intercropping 
with Guinea grass (Panicum maximum Jacq., G) and Ruzi grass (Brachiaria ruziziensis, R) in monocrop or in 
intercropping with maize (GM or GR, respectively) in ensilage. An experimentwas realized in the UFG/Jataí 
Regional in the direct planting with 8.0 kg ha-1 (intercropping) and 5.0 kg ha-1 (forage in monocrop) of seeds. 
Plots were of 25.2 m2, containing corn lines with spacing of 90 cm, allowing up to two lines of grass between 
lines. When the corn grain was in the farinaceous stage, the forage cutting was realized close to the ground 
with coastal brush cutting. Samples were pre-dried (60°C) and milled (1 mm) to analyze the contents of dry 
matter (DM), organic matter (OM), crude protein (CP), ether extract (EE), neutral detergent fiber corrected for 
ash (NDFap), hemicellulose (HCEL), lignin (LIG), total carbohydrates (CHO) and non-fiber carbohydrates 
(NFC) from to determine the production (kg ha-1) of natural matter (NM) and other variables. All data 
analyzes were conducted in SAS a 5% probability by analysis of variance and the comparing the means by 
contrast: M vs GM + RM; G vs GM; R vs RG and monocrop vs intercropping. Therewasonlynoeffect(P>.05)
oftreatmentsfromEE(302±60kgha-1).Comparing the production of all the treatments of monocrop with in 
intercropping, only CP (2508 vs 3492 kg ha-1) and NFC (17882 vs 14790 kg ha-1) did not differ (P>.05). 
Comparing forages in monocrop versus their intercrop, for the Guinea grass the intercropping had the highest 
values (P<.05) of DM (3651 vs 4493 kg ha-1), OM (15341 vs 16966 kg ha-1) and CHO (12277 vs 14424 
kg ha-1), the lowest production (P<.05) was CP (2836 vs 2273 kg ha-1) and the other variables were not 
influenced (NM = 17873; NDFap = 5595; HCEL = 27708; NFC = 1819; LIG = 587 kg ha-1, P>.05); for the 
Ruiz grass the highest (P<.05, NM = 15918 vs 19244; DM = 2822vs4477; OM = 14371 vs 17918; CP = 1547 
vs2438;NDFap=9039vs11090;CHO=11591vs15157;NFC=2552vs4067;LIG= 482 vs 753 kg ha-1) yields were 
not observed for the HCEL (4604 kg ha-1, P>.05) and, finally, for the maize, only the production of NM and 
OM presented the highest (P<.05) values and the other variables resulted in the lower production (P<.05). The 
highest production for the forage-maize intercrops were due to the increase of the grasses mass, because they 
were planted corn between lines, unused space in monocrop, beside promoting the recovery of the pasture, 
being recommended the intercrop for ensilage, mainly family farmers who seek higher productivity in feeding. 
Therefore, the production of corn silage intercropped with Guinea grass or Ruzi grass is an alternative in 
feeding.

Keywords: nutricional value, silage, tropical forages
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Propionibacterium acidipropionici and chemical additives on sugarcane 
silage: Fermentative profile
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Ferreira 1, André L. V. Santos1, Lucas J. Mari2, Jefferson R. Gandra1* 
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LTDA. Alameda A - Chácara São Pedro, Aparecida de Goiânia - GO, 74923-090
*Advisor – jeffersongandra@ufgd.edu.br

The objective of this trial was to determine the effects of Propionibacteriumacidipropionici and chemical 
additives association on fermentative profile of sugarcane silage. Treatments were distributed to forty-eight 
mini-silos in 2 × 4 treatment factorial arrangement composed by two levels of microbial inoculant (INO, 
0 or 2 g t-1of fresh sugarcane; INO had Propionibacterium acidipropionici at 5.0 × 1010 cfu g-1, BIOMAX 
CANA® Lallemand), three chemical additives (CHE, CaO, NaCl and urea at 1.0% on natural matter basis), 
and a treatment without additives. Mini-silos were opened after 45 d and samples from different sites of each 
mini-silo were collected. After the silos opening, the sugarcane silage was homogenized and one sample(500 
g) of each bucket was collected to extract silage juice using a hydraulic press and pH was measured using a 
digital potentiometer (MB-10, Marte, Santa Rita do Sapucaí, Brazil). Aliquots (2 mL) of silage juice were 
transferred to test tubes containing sulfuric acid (1 mL at 1N) and analyzed for ammonia nitrogen by a 
colorimetric method. Aliquots (1 mL) of silage juice were mixed with formic acid (0.2 mL) in amber glass 
bottles and stored at -20°C until analysis. Short-chain fatty acids and ethanol concentrations were determined 
by a gas chromatograph. Data were submitted to analysis of variance using the PROC MIXED by SAS 
version 9.0. Treatments did not affect pH of silage juice but increased it butyrate concentration. An interaction 
effect was observed on ammonia nitrogen, acetate, ethanol and lactic acid concentration in silage juice. The 
highest ammonia concentration values were observed in those silages treated with urea (18.13 vs 17.68mg 
dl-1) respectivelyfor silages without and with INO, and intermediate values for other treatments, except for 
CON without CHE which had the lowest value of ammonia nitrogen (3.47 mg dl-1). The highest values of 
acetate concentration were observed when silages were treated both INO and CHE (6.39 vs 11.23 g kg-1 DM) 
respectively for mini-silos without and with microbial inoculant. The lowest values of ethanol concentration 
in silage were also observed when they were treated both INO and CHE (52.3 vs 23.4g kg-1 DM) for silages 
CON and INO respectively. Finally, we observed the highest values of lactic acid bacteria in silages treated 
INO and CHE (24.5 vs 52.8 g kg-1 DM) for mini-silos without and with INO, intermediate values for those 
silages treated only with CHE and lowest values for silages without additives. The association of INO and 
CHE positively affected the fermentative profile of sugarcanesilage.

Keywords: ethanol, homofermentative, propionic acid bacteria, sugarcane 
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Propionibacterium acidipropionici and chemical additives on sugarcane 
silage: Microbiological population
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The aim of this trial was to determine the effects of Propionibacterium acidipropionici and chemical additives 
association on microbial population of sugarcane silage. Treatments were distributed to forty-eight mini-
silos in 2 × 4 treatment factorial arrangement composed by two levels of microbial inoculant (INO, 0 or 2 g 
t-1 of fresh sugarcane; INO had Propionibacterium acidipropionici at 5.0 × 1010 cfug-1, BIOMAX CANA® 
Lallemand), three chemical additives (CHE, CaO, NaCl and urea at 1.0% on natural matter basis), and a 
treatment without additives. Samples (0.2 kg) were collected on day 45 from different sites of all silos and 
homogenized to form a composite sample. Subsamples of 10 g of each treatment were diluted in 90 mL of 
sterilized sodium chloride solution (0.9%) and a serial dilution was performed from 10-1 until 10-6 in test 
tubes. The microorganism counting was performed in triplicate from each dilution using culture medium of 
MRS agar to lactic-acid bacteria, nutrient agar to aerobic and anaerobic bacteria (48 h of incubation at 37ºC) 
and agar PDA (potato dextrose agar, 120h of incubation at 26ºC) for mold and yeast. Data were submitted to 
analysis of variance using the PROC MIXED by SAS version 9.0. Microbiological data were log transformed. 
Inoculants provided with CHE increased the amounts of lactic acid bacteria (4.31 vs 5.61 cfu g-1 log10), 
anaerobic bacteria(4.81 vs 5.65 cfu g-1 log10) respectively for silages without and with INO and total bacteria 
in sugarcane silage. In addition, the INO association with CHE decreased the fungi proliferation in the silage 
(5.64 vs 4.39 cfu g-1 log10), for sugarcane CON and INO, respectively. INO increased the lactic acid bacteria 
in the current experiment. Inoculant containing the heterofermentative bacteria enhances the aerobic stability 
of various ensiled forages by reduction of the growth and survival of yeasts during the anaerobic storage phase 
and after exposure to air. The association of INO and CHE or just the INO treatment had lower amounts of 
fungi, compared to treatments without CHE and INO or those treatments with CHE. Some strains of lactic 
acid bacteria may produce antifungal compounds. The association of INO and CHE positively affected the 
microbiological quality of sugarcane silage.

Keywords: fungi, heterofermentative, propionic acid bacteria, sugarcane 
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Propionibacterium acidipropionici and chemical additives on sugarcane 
silage: Nutritional value
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The aim of this trial was to determine the effects of Propionibacterium acidipropionici and chemical additives 
association on nutritional value of sugarcane silage. Treatments were distributed to forty-eight mini-silos 
in 2 × 4 treatment factorial arrangement composed by two levels of microbial inoculant (INO, 0 or 2 g 
t-1 of fresh sugarcane; INO had Propionibacterium acidipropioniciat 5.0×1010 cfu g-1, BIOMAX CANA® 
Lallemand), three chemical additives (CHE, CaO, NaCl and urea at 1.0% on natural matter basis), and a 
treatment without additives. Mini-silos were opened after 45 d and samples from different sites of each mini-
silo were collected to form a composite sample and DM (dry matter), OM (organic matter) CP (crude protein), 
NDF (neutral detergent fiber), ADF (acid detergent fiber), lignin and ash. The content of NFC (non-fiber 
carbohydrate), were calculated according with (NRC, 2001). The in vitro degradation of DM and NDF was 
performed in Daisy incubator. Data were submitted to analysis of variance using the PROC MIXED by SAS, 
version 9.0. Interaction effect of INO by CHE was observed for DM, organic matter, NFC and ash content 
of sugarcane silage. The lowest value of DM content in sugarcane silage was observed in mini-silos with no 
inoculant or CHE (247 vs 264 g kg-1 DM), respectively for silages without and with INO. The highest values 
of organic matter were observed in those silos without CHE. Interesting, the highest values of NFC were 
found in treatments without chemical additives (273 vs 291 g kg-1 DM), respectively for Control and INO 
sugarcane silage and intermediate values were observed for treatments containing NaCl, (247 vs 258 g kg-1 

DM), for silages withoutand with INO respectively, and lowest values of NFC were detected in treatments 
containing urea. As expected, treatments containing urea showed the highest CP content (110 vs 117 g kg-

1DM) respectively for mini-silos without and with INO. Inaddition, the association of INO and CHE positively 
affected the in vitro degradation of DM and NDF in which the highest values of DM and NDF degradation 
were found for those silos treated with INO andurea (613 vs  651 g kg-1 DM) for DM and (646 vs 673 g kg-1 

DM) for NDF, respectively for Control and INO added urea mini-silos.The in vitro degradation of DM and 
NDF were improved by the association of urea and microbial inoculants. The association of INO and CHE 
positively affected the chemical composition, in vitro degradation of sugarcane silage.

Keywords: in vitro digestibility, lactic acid bacteria, neutral detergent fiber 
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Propionibacterium acidipropionici and chemical additives on sugarcane 
silage: Total losses and aerobic stability

Rosalvo J. A. Santos1, Rafael S. Barbosa1, Hayne M. C. Araki1, Cibeli A. Pedrini1,Mayra S. 
Ferreira1, André L. V. Santos1, Lucas J. Mari2, Jefferson R. Gandra1*

 1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados, Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil. 2Lallemand Brasil 

LTDA. Alameda A - Chácara São Pedro, Aparecida de Goiânia - GO, 74923-090
*Advisor – jeffersongandra@ufgd.edu.br

The aim of this trial was to determine the effects of Propionibacterium acidipropionici and chemical additives 
association on total losses and aerobic stability of sugarcane silage. Treatments were distributed to forty-eight 
mini-silos in 2 × 4 treatment factorial arrangement composed by two levels of microbial inoculant (INO, 0 or 
2 g t-1 of fresh sugarcane; INO had Propionibacterium acidipropionici at 5.0 × 1010 cfu g-1, BIOMAX CANA® 
Lallemand), three chemical additives (CHE, CaO, NaCl and urea at 1.0% on natural matter basis), and a 
treatment without additives. On day 45 mini-silos were weighed and then opened to determine the gas losses. 
The silage, silo assembly, sand layer and nylon screen were weighed to quantify the effluent production. Silo 
temperatures were determined by an infrared digital thermometer every 8 h during 7 d after the silos opening. 
The aerobic stability was defined as the period (h) in which silage remained stable before rising more than 1ºC 
above the room temperature. Data were submitted to analysis of variance using the PROC MIXED by SAS 
version 9.0. INO or CHE decreased the gas losses (g kg-1 DM) and effluent losses (kg t-1 natural matter). The 
association of INO and CHE decreased the gas losses (g kg-1 natural matter), (26.7 vs 16.7 g kg-1 ), total losses 
(g kg-1 DM), (249 vs 225 g kg-1 DM), increased the dry matter recovery (772 vs 779 g kg-1 DM), respectively 
for silages without and with INO and aerobic stability of sugarcane silage (31.7 vs. 33.05 oC) and (41.6 vs 
50.5 hours) for mini-silos CON and INO respectively. The association of CHE and INO decreased the gas 
losses (% natural matter) and total losses because they diminished the development of molds and yeast, which 
produce CO2 and jeopardize the wall cell integrity resulting in release of cellular content and increase of gas 
and effluent losses, respectively. Chemical additives, such as urea, NaCl and CaO, have some properties that 
keep the holding water capacity on vegetal cell, and consequently decrease losses by effluent, avoiding the 
nutrient losses. Treatments with INO increased the temperature of aerobic stability and may related to the 
numerically increase of dry matter content of silage. The rise in temperature is greater in silages with higher 
dry matter, because more heat is required to raise the temperature of wetter material than is necessary for 
dried material. The association of INO and CHE positively affected the total losses and aerobic stability of 
sugarcane silage. 

Keywords: effluent, propionic acid bacteria, sugarcane, temperature 
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Protein content of tropical forages in silvopastoral system.

Matheus Janke Martins*1, Emerson André Pereira1, Osório Antonio Lucchese1, Cleusa 
Adriane Menegassi Bianchi Krüger1, Giovana Palombo Sandri1, Maiara do Nascimento da 

Ponte1, Luana Silva da Silva1, Artur Schoenmeier Woecichoshi1

1Universidade Regional do Noroeste do Estado do Rio Grande do Sul, Ijuí/RS, Brasil
*Graduation student – matheus.jm@hotmail.com

Brazil is one of the main protagonists in the meat and milk market in the world, obtaining outstanding 
positions due to high production and export indexes. Reality imposes that human needs can be matched by 
more sustainable production processes that are conducive to animal welfare. Thermal stress is a limiting 
factor for efficiency in animal production in high temperature environments, especially for European breeds. 
However, there are alternatives to minimize this stress, such as the use of trees to shading the grazing 
environment.The present work aims to analyze the performance result obtained by tropical forages, implanted 
in a silvopastoral system with different shading levels. The experiment is located in the experimental area 
of IRDeR, belonging to the Department of Agrarian Studies of UNIJUÍ, and is located in the interior of the 
municipality of Augusto Pestana / RS. The experimental design was a randomized complete block design with 
three replications in a factorial scheme involving seven perennial tropical forage species grown under Pinnus 
elliottii stocking at an initial density of 1,666 plants / ha, aged 11 years old, under four levels of Radiation, 
thinning of 40%, 60%, 80% of the forest component and in full sun. The samples were cut, weighed and 
oven dried in forced air at 65 ° C for at least 72 hours, reweighed and milled for the bromatological analysis. 
The bromatological analyzes were analyzed by the infra-red NIRs method. Data were submitted to analysis 
of variance, test F and means of shading levels and forage cultivars, compared by the Scott-knott test at 5% 
significance. For this experiment, seven forage species were used: Grama Missioneira Gigante (Axonopus 
jesuiticum); Digitaria (Digitaria diversinervis); cv Aruana (Panicum maximum); (Paspalum atratum); cv HB 
(Pennisetum purpureum); cv Marandú (Urachloa brizantha); cv MG5 (Urachloa brizantha). The seasons of 
the year and the levels of thinning in the plants that altered RFA (photosynthetic active radiation) modified 
the bromatological performance of forages. The behavior of most forages was to decrease the protein content 
with the increase of the level of irradiation. This experiment will have continuity in its analyzes, considering 
that the sequence of this experiment should increase the precision of the results on the use of different levels 
of shading in Pinnus elliottiforest.

Keyword: quality, perennials, integration 
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Rate of instantaneous intake of sheep due to different tall fescue heights

Leonardo S. Szymczak*1, Anibal de Moraes1, Paulo C. de F. Carvalho2, Renata F. Moraes1, 
Delma F. F. da Silva1, Andressa S. de Oliveira1, Gustavo H. C. Buff1, Leonardo da S. 

Mendes1

1Federal University of Paraná, Curitiba of Paraná; 
2Federal University of Rio Grande do Sul, Porto Alegre/PR

*Doctoral student - sisz.leonardo@gmail.com

The objective of this study was to evaluate different offers of tall fescue canopy structures in the process of 
instantaneous intake of sheep. The experiment was performed at the Canguiri Experimental Farm of Federal 
University of Parana - UFPR Pinhais Caunty, Parana, Brazil. The experiment consisted of 5 pre-grazing 
heights, (14; 17; 20; 23 and 26 cm), with four sample units in a randomized block design. In the grazing 
tests were used 6 two-year-old female animals 50% White Dorper and 50% Sulffouk pregnant, with a mean 
of 61.95 ± 5.53 kg of live weight, where 3 were used as testers. Twenty one 45 ± 1 min grazing tests were 
performed between June 24 and July 12, 2016, two in the morning (between 9:00 am and 10:00 am) and two 
in the afternoon (3:30 p.m. and 4:30 p.m.) . To determine the height of the pre-grazing canopy, a 150- point 
height evaluation was performed with a graduated rod (Sward Stick) per sampling unit and three samples were 
collected per sample unit pre-grazing of 0.25 (MSF), pseudostem mass (MSP) and mass of senescent material 
(MSS) were determined. Before the grazing tests, the animals were equipped with faeces and urine pockets 
and with IGER Behavior Recorder that records the mandibular movements and determines the effective time 
of grazing. The data were later analyzed using the Graze® software. After the 45 min period of grazing the 
animals were allocated to an area adjacent to  the open air of 9 m2, without water and food for 45 min, in order 
to estimate insensitive weight losses (H2O evaporation and CO2 and CH4  production ). The instantaneous 
intake rate (TII) was determined by means of the double weighing technique, with a precision digital scale of 
10 g. For the calculation of TII, we used the formula TII = ((P2 - P1) / (T2 - T1)) + ((P4 - P3) / (T4 - T3)) x 
((T2 - T1) / TE). Where, P1 and P2 are the pre and post-grazing animal weights respectively; P3 and P4 are 
the pre and post-grazing animal weights of the metabolic losses, respectively; T1 and T2 pre and post-grazing 
time; T3 and T4 pre and post-grazing time of metabolic losses; And TE time of grazing. Analyzes of variance 
(ANOVA), mean test (Tukey) at the significance level of 5% of probability were performed with the statistical 
software R®. The mean heights observed for each treatment were 14.19 ± 0.19; 17.32 ± 0.20; 19.72 ± 0.27; 
22.78 ± 0.28 and 25.91 ± 0.26 cm. A significant difference was found only for MSF (p = 0.00). The height of 
the tall fescue canopy corresponding to the maximum rate of sheep intake was 20 cm.

Keywords: pasture management, Schedonorus arundinaceus [Schreb.] Dum, Tall fescue arundinacea Schreb, 
canopy structure, herbage consumption,grazing.
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Relationship between herbage mass and height in winter pastures

Márcia C. T. Silveira*1, Teresa C. M. Genro1, Marco A. P. Silva1, Flávia L.Solari2, André L. 
F. Souza2

1Embrapa Pecuária Sul, Bagé/RS, Brasil; 
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The adoption of a pasture height corresponding to 95% of the maximum light interception or of a range of use 
is consolidated in the literature and has gained followers in the different production systems. In this scenario, 
an important change is seen in pasture management, as the accumulation of leaves over dry matter has started 
to be optimized through the use of height as a strategy. This change is bound to the generation of specific 
management goals or targets for each forage species. The objective of the present study is thus to contribute 
with the generation of information based on the validation of the relationship between herbage mass and 
height in ryegrass pastures and intercropped pastures (ryegrass-white clover and ryegrass-bird's-foot trefoil). 
The experiment was conducted in an area belonging to Embrapa South Livestock, in Bagé-RS, Brazil. Each
experimental area was approximately 3 ha. A completely randomized design with three replicates (exclusion 
cages) was employed per area throughout the grazing cycles in the winter period and start of spring from 
2014 to 2016. The grazing system adopted was continuous grazing with a variable stocking rate, in which 
yearling animals were used and the load was adjusted based on a weekly monitoring of the height using a 
centimetergraduated ruler and measuring 100 points per paddock. The management target was adopted as the 
average height of 20 cm. Cages were allocated to each one of the areas; the herbage within and without them 
was harvested at every 28 days, using 0.50 × 0.50 m (0.25 m2) metal frames. On this occasion, the pasture 
height was measured at five points within each frame. After this measurement, all the mass contained in the 
frames was harvested, weighed fresh, dried in an oven at 65 ºC for 72 h, and the (dry) material was weighed 
again. Data were analyzed using JMP® Pro 12.0.1 software and tested by a paired t test and regression 
analysis. When a similar average height (20 cm) was maintained across the areas, a high correlation was 
observed between herbage mass and height (84%, P<0.0001) and significant linear regressions were recorded. 
Slight differences were recorded in the relationship between mass and height in the ryegrass pasture (r2= 79%, 
P<0.0001) as compared with the intercropped-pasture areas (r2= 71% and r2 = 65% for ryegrass-bird’s-foot 
trefoil and ryegrass-white clover, respectively). In the case of the pasture composed of ryegrass and white 
clover, the coefficient of determination (r2) was a little lower, likely because of the clover, because its growth 
habit contributes to a certain heterogeneity in distribution of mass across the pasture profile, with greater 
densification at the base, which might have impacted the observed relationship between mass and height, but 
not to the point of negatively affecting the recommendation of height as a management tool. Therefore, even 
for intercropped pastures, height is still a practical and reliable management indicator when keeping a good 
relationship with the herbage mass, especially the mass of leaves.
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Relationship between the structural components of Cynodon grasses 
intercropped with forage peanuts.

Andréia B. Fioreli1, Eduarda Rufatto*1, Magnos Fernando Ziech2, Ana C. Fluck1, Olmar 
A.D. Costa; Jaqueline Choma Gerei1, Fabiane Hoffmann1,Larissa M. Pescinelli1 

1Universidade Tecnológica Federal do Paraná (UTFPR), Dois Vizinhos/PR; 2Universidade 
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* Graduation student – duda_eduardarufatto@hotmail.com

The use of grasses of genus Cynodon in consortium with legumes of the genus Arachis is a beneficial 
choice, since both forages present high leaf: stem ratio, dry mass production and good adaptation to the 
subtropical climate. For a better understanding  on the use of forages, it is necessary to characterize the 
structural composition. Knowing the structure of the plant will reflect the management imposed and the best 
way to exploit the productive potential of the species. The objective was to verify the leaf: stem ratio of 
Tifton 85 grasses and Coastcross singulares or in mixed with forage peanut cv. Yellow. The experiment was 
conducted at the Federal Technological University of Paraná, Campus Dois Vizinhos (UTFPR-DV) in the 
period from May 2015 to May 2016. The experimental area was divided into three blocks with twelve pickets 
of 225 m2 each. The experimental design was random blocks with four treatments and three replicates. The 
treatments were Tifton 85 in single crop (TSC), Coastcross in single crop (CSC), Tifton 85 + forage peanut 
(T + FP) and Coastcross + forage peanut (C + FP). The intercropping was implanted in an interspersed and 
successive form of a grass line and three legume lines, providing 75% of the area for the development of 
forage peanuts. Were carried out readings of the interception of photosynthetically  active radiation (IPAR) at 
the grass sampling points. At the 95% point of interception,  the samples were collected, which totaled seven 
collections, corresponding to the seasons of the year: spring, summer and autumn. Three cuts were made by 
pickets at 5 cm from the ground, with a frame of 0.25 m2. After the weighing, the collected samples were 
homogenized, to determine the structural composition of the pastures, inproportion of leaf blade and stem + 
grass sheath, checking after the dry mass and leaf: stem ratio. The data were submitted to analysis of variance 
and comparison of means by the Tukey test at 5% of significance. Showed a significant difference (P <0.05) for  
the leaf: stem (RlS) relation between TSC and CSC, with a higher value of RIS for TSC (0.83) and lower for 
CS (0.72). There was no significant difference (P> 0.05) between the consortia (C + FP: 0.79; T + FP: 0.80), 
not comparing them to the singular  cultivation of grasses. The presence of the legume in the intercropped 
area did not alter theleaf:stemratio.Fortheevaluatedseasons,therewasasignificantdifference(P <0.05) between 
the autumn of the other seasons (spring and summer), with the lowest RIS (0.66), compared to 0.86 for spring 
and 0.83 for summer. With the development of the forage plant, stem elongation occurs and the leaf fraction 
reduces, resulting in a reduction in leaf: stem ratio.

Keywords: Coastcross, leguminous plants, Tifton 85, leaf:stem ratio
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Rotatinuous stocking: a new grazing management strategy based on 
animal behaviour to improve both herbage harvested and herbage 

conversion efficiency by grazing sheep

Thainá S. Freitas*1, Radael M. T. Schons1, Jean V. Savian1, Daniela E. Marchi1, Catarine 
Basso1, Alice B. Ferreira1, Gentil F. Da Silva Neto1, Paulo C. F. Carvalho1 

1Grazing Ecology Research Group, Federal University of Rio Grande do Sul, Brazil
*Undergraduate - thain.freitas@gmail.com

Grazing management targets to optimize the maximum forage accumulation has been clearly established. 
This strategy of maximizing harvest of available forage followed by long rest periods to reach maximal light 
interception has become the traditional rotational stocking method - RT. However, grazing management based 
on the animal behaviour, for example animal herbage intake rate maximization, has received less attention. 
Recent studies have shown that this approach, called rotatinuous stocking - RN, is designed to maximize 
animal intake per unit of grazing time; it is based on optimum pre- and post-grazing sward height. Thus, 
this current study hypothesized that the sward structure on the rotatinuous stocking, with more frequent and 
less intense defoliation pattern, resulted in greater herbage harvested and herbage conversion efficiency by 
sheep grazing Italian ryegrass pastures than traditional rotational stocking method. The objective of this study 
was to evaluate the effect of different grazing management strategies on the herbage harvested and herbage 
conversion efficiency of sheep grazing Italian ryegrass pastures in rotational stocking. The experiment was 
carried out in 2014 and 2015, in the south of Brazil. The experimental design was a randomized complete 
block with four replicates and two grazing management strategies (RT, with pre- and post-grazing target 
heights of 25 and 5 cm, respectively, based on high herbage accumulation and harvested by the animals and; 
RN, with pre- and post- grazing target heights of 18 and 11 cm, respectively, based on animal behavior, sward 
height to maximize and maintain the herbage intake rate). Male sheep were used with average live weight of 
26.2±0.9 kg (2014) and 22.1±1.8 kg (2015). The grazing period was ~150 days in both years. RT treatment 
presented higher (P<0.05) herbage mass harvested per grazing cycle than RN treatment (1253 and 502 kg 
DM ha-1, respectively). However, the RN treatment presented higher (P<0.05) total herbage harvested than 
RT treatment (5955 and 4971 kg DM ha-1, respectively). This was due to the high grazing frequency and low 
grazing intensity which resulted in a higher number of stocking cycles in the RN than the RT treatment (12 
and 4, respectively). Thus, the herbage conversion efficiency was also higher for the RN than RT treatment 
(15 and 21 kg DM per kg live weight gain, respectively). The herbage harvest efficiency did not differ between 
treatments (P>0.05), with an average of 72%. In conclusion, rotatinuous stocking based on animal behaviour 
resulted in higher herbage harvested and herbage conversion efficiency by sheep grazing Italian ryegrass than 
traditional rotational stocking method, without consequences for the herbage harvest efficiency.

Keywords: Italian ryegrass, rotational stocking, sward height
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Screening of lactic acid bacteria for enhancing quality of corn silage

Daviane M. Costa*1, Viviane C. Souza1, Cátia L. A. Fernandes1, Andréia O. Santos1, Rosane 
F. Schwan1, Carla L. S. Ávila1
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Lactic acid bacteria isolated from corn silages may show desirable  characteristics during fermentation 
and may also be used as inoculants. Growth potential, pH reduction capacity and inhibitory potential of 
deteriorating microorganisms are among these desirable characteristics. This study aimed to characterize 
strains of LAB isolated from corn silage produced of Minas Gerais State, Brazil, based on the assessment of 
growth, production of metabolites in the aqueous extract obtained from corn plants, pH  reduction and their 
ability to inhibit growth of pathogenic and silage-spoilage microorganisms. Fifty-three strains of LAB, of 
the species Pediococcus (5), Lactobacillusparacasei(8), L.acidophilus(1), L.rhaminosus(9), L.diolivorans(5), 
L. parafarraginis (2), L. hilgardi (8), L. plantarum (2), L. buchneri (7), L. casei (3) and L. zeae (3), were 
standardized with the McFarland Scale 1.0 and inoculated in corn extract at 30 °C /120 rpm for 36 h. Growth, 
measured by turbidimetry, and pH were measured at incubation times 0, 12, 24 and 36 h. Strains that showed 
the highest growth and pH reduction were evaluated in relation to inhibitory capacity of bacteria (Escherichia 
coli and Bacillus cereus); yeasts (Pichia membranifaciens and Issatchenkia orientalis) and molds (Aspergillus 
flavus and Aspergillus parasiticus). Spot on the Lawn method was used for to evaluate bacteria and yeast 
inhibition. The data were submitted a principal components analysis (PCA). Among 53 strains of LAB, 
15 strains had lower growth in corn extract and others 38 strains were assessed for inhibitory capacity. 
Lactobacillus acidophilus, L. zeae and L. parafarraginis showed the greatest  absorbance  (mean 0.73), with 
inhibition of molds and B. cereus, but only one strain L. zeae and two L. parafarraginis inhibited E. coli and P. 
membranifaciens. On the other hand, L. diolivorans was effective inhibiting growth of P. membranifaciens, B. 
cereus and E. coli (halo size 0.25; 1.50 and 1.35 cm, respectively), however it did not develop in corn extract 
(0.13 absorbance), with low pH reduction (0.98 points of reduction). No LAB was able to inhibit growth of 
I. orientalis. Strains of Pediococcus and L. buchneri did not present the greatest absorbance (mean 0.29), but 
inhibited molds, E. coli (mean halo size 1.52 cm) and B. cereus (mean halo size 2.0 cm). Two strains of L. 
parafarraginis and one L. zeae showed satisfactory growth, reduced pH and inhibited test microorganisms. 
Only six strains of LAB presented potential use as starter cultures of corn silage fermentation process, with 
satisfactory growth and pH reduction, as well as inhibition of bacteria, yeasts and molds of cornsilage.

Keywords: microbial inoculants, inhibitory potential, molds

Acknowledgments: to FAPEMIG, CNPq and CAPES.

Theme 5  |  Grasslands and forages

mailto:davianecosta@yahoo.com.br


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 707

Secondary metabolites and compositional evaluation of tree weeds under 
silage treatment in High Tropic of Colombia

Cuervo W*1, Buitrago M2
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Plant species with substances derived from secondary metabolism, often toxic for  ruminants are called 
weeds. They grow very rapidly, adapted to acid and low nutrient soils showing high biomass yield. Silage 
is a technique that seeks the storage of forage in an anaerobic environment and lactic fermentation, without 
altering its nutritional quality. The aim of this work was to evaluate the effect of silage three species of weeds; 
“Flor de canarias - FdC” (Penstemon Sp), “Llanten liso - LLL” (Plantago major) and “Lechuguilla - LECH” 
(Talinum paniculatum Jacq) on alkaloids (ALC), flavonoids (FLA) and saponins (SAP) and nutritional 
content. 6 samples of every species were collected in the Tausa district (2700 masl) Cundinamarca Colombia. 
Chemical composition was evaluated with proximal analysis (dry matter DM, crude protein CP, Ash ASH, 
organic matter OM) and fiber content with Van Soest analysis (neutral detergent fiber NDF, acid detergent 
fiber ADF) for fresh, and 1 month silaged samples (Mini silage Plastic bootle). Webb´s method was used to 
determine ALC, Shinoda Test for FLA and Cain Method for SAP. Data were analyzed using a randomized 
complete design with factorial arrangement (3x2) and to determine significant differences between main 
effects an LSD test was performed using PROC GLM of SAS statistical software. There were no differences in 
the content of CEN, MO, ALC or FLA among the species. FLA content was not detected in any of the species 
or treatment, related to the lack of reaction with the benzopyrone nucleus. FdC shows the highest DM (Fresh 
90.7 ± 5.3; Silaged 86.1 ± 5.1) NDF (51 ± 3.3 and 77 ± 2.7 respectively) and FDA content (38 ± 3.9 and 60 ± 
4.1 respectively), agreeing with previous reports of fibrous stems and hollows, as well as a lower flowering in 
the tropics. Lower content of FDN were observed in LLL and LECH, related this with them succulent leaves. 
Silage process increased the digestible fiber (Hemicellulose) which was 13% for fresh and 17% for ensiled 
samples. CP of LLL was statistically higher (14.5 ± 0.5 fresh and 14.6 ± 1.5 silaged), followed by LECH (10.1 
± 0.1 and 10, 6 ± 0,4) and FdC (9.1 ± 1.4 and 8.9 ± 0.6 respectively). There are no previous investigations on 
CP content of these species nor their use as forage in Colombia. SAP was significantly higher in LLL, with no 
differences  between FdC and LECH. A statistical reduction was observed in SAP content when  samples of all 
species were ensiled, probably due to its glucosidic structures, sensitive to chopping of the material and high 
temperature in the earlier stages of the silage. Silage treatment did not alter MS, EE, CEN, FLA, PC or OM. 
ALC content was similar in all  species and in all cases silage promoted its dramatically decrease (p<0,01). 
These results indicate that; analyzed weeds do contain SAP and ALC but not FLA, silage process significantly 
reduced ALC and SAP without affecting its chemical content, except for the hemicellulose content which did 
increase. Some of the data obtained in this investigation are the first report of chemical composition of these 
species, and one of few reports of its silage.

Keywords: antinutritional, toxin, lactic fermentation, arvenses, forage
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Seedlings development of Arachis pintoi cv Belmonte and Mandobi in 
consortium with Mombaça guineagrass

Josiane Devens*1, Perivaldo de Carvalho2, Debora S. M. Silva1, Hemython B. Nascimento3, 
Dalton H. Pereira1, Bruno C. Pedreira4

1Universidade Federal do Mato Groso, Sinop/MT; 2Universidade Federal do Mato Grosso, 
Cuiabá/MT, 3Universidade Federal de Viçosa, Viçosa/MG; 4Embrapa Agrossilvipastoril, 

Sinop/MT
*Undergraduate – josi.devens@gmail.com

The introduction of legumes into established pastures is usually done using seedlings. However, some species 
have limited seed production or seed costs difficult the legume introduction into the system. Legumes, as 
well as Arachis, had being propagated by seedlings. In this context, this study aimed to evaluate development 
and persistence of seedlings of Arachis pintoi in an established Mombaça (Panicum maximum) pasture. The 
experiment was carried out in Terra Nova do Norte, Mato Grosso, Brazil. The experimental design was in 
randomized blocks with three replications. A 2x2 factorial arrange was used: two cultivars (Belmonte and 
Mandobi) and two plant spacing (1x1 m and 2x1 m), totaling 4 treatments. The experimental period was 
from January 8, 2016 to February 27, 2017, when were evaluated: seedling survival [percentage of surviving 
seedlings in relation to the total number of seedlings implanted in the area]; and plant vigor [visual aspect of 
the seedlings, which were graded from 0 (died) to 5 (excellent)]. The data were analyzed using the method of 
mixed models with special parametric structure in the covariance matrix, through MIXED procedure of the 
statistical software SAS. In order to choose the covariance matrix, the Akaike information criterion was used. 
The means of the treatments were estimated through the “LSMEANS” and the comparison between them was 
performed using the probability of difference (“PDIFF”) at a significance level of 10%. There was interaction 
plant spacing x cultivar (P=0.0733) for seedling survival. Belmonte arranged in 1x1 m spacing presented 
seedling survival of 91.1% and arranged in 2x1 m was 54.4%. Mandobi did not differ between planting spacing 
(2x1 or 1x1 m) with, an average, 61.1%. Plant vigor was not affected by cultivars (P=0.2437) or planting 
spacing (P=0.1241). Mandobi and Belmonte showed plant vigor of 2.58 and 3.11, respectively. Considering 
seedling survival, 1x1 m spacing is the best option for established a consortium with peanut seedlings. It is 
important that plant vigor of seedlings been observed to guarantee the correct establishment. Arachis pintoi 
cv. Belmonte had higher survival, what can increase the successes chances of achieve a consortiumpasture.

Keywords: guineagrass, Panicum maximum, plant vigor, seedling survival 
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Short term changes in tussocks distribution of Andropogon lateralis in 
native pastures submitted to intermittent stocking
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Baldissera2, Luis H. P. D. Giustina Jr1, Matheus L. Niehues1, Andreza Melo1 1Universidade 
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*Estudante de doutorado – zanellapg@gmail.com

Native pastures are composed of a great variety of vegetal species, with specific compositions as a result of 
adaptation of these to the climatic conditions and imposed managements. However, there are still few studies that aim 
to study tussocks dynamics innaturalpasturesinordertounderstandthecompetitiveprocessesgovernedbygrazing 
intensities. The objective of this study was to verify changes in the frequency of Andropogon lateralis clumps 
and gaps in a natural pasture submitted to different management heights in intermittent stocking method. The 
experiment was carried out at the EPAGRI / Lages, SC, in an area with a native pasture with predominance of 
Andropogon lateralis. Pastures were grazed at four different heights (12, 20, 28 and 36 cm),basedontheheighto
fpredominantspecies,andgrazeddownto60%ofpre-grazing height. The experimental design was a randomized 
complete block design with four replications. The relative frequencies of clumps and gaps were estimated 
by means of measurements along four transects of 25 meters per experimental unit. Regression analyzes 
were performed using SAS statistical software. The initial condition of the pastures was homogeneous with 
no relationship between the frequency of clumps and gaps with management heights, presenting an average 
frequency of 50.4% of Andropogon lateralis tussocks and 49.6% of gaps. Six months after the beginning of 
the experiment,itwasalreadyobservedapositiveandlinearincreaseintussocksfrequency (y = 1.74x + 26.09) and a 
negative linear reduction in the gaps frequency (y = -1.74x + 73.91) with increasing grazing height (R2 of 0.785). The 
mean frequency of clumps and gapswere,respectively,42.3and57.7%formanagementwith12cm,68.7and31.3%
for management with 20 cm, 73.1 and 26.9% for management with 28 cm and 87.3 and 12.7% for 36 cm. 
The variation observed in this study suggests the capacity of Andropogon lateralis to compete for resources, 
mainly light, due to its erect growth habit that, in higher managements, intercepts more light than the species 
of prostrate growth that vegetate in the spaces between clumps.

Keywords: sward height, biodiverse environments, competition, grazings management
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Sodium benzoate or combination of L.buchneri and homolatic bacteria on 
fermentation and aerobic stability of reconstituted sorghum grain silages
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Gritti1, Guilherme H. Francetto1, Lorena Fachin 1, Luiz G. Nussio1
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The ensiling of reconstituted sorghum grains has been used as an alternative to enhance the nutritional quality 
due to the increase of the starch digestibility. Moreover, the use of additives in this process seeks to obtain 
improvements in the fermentation traits and provide a better aerobic stability of the silage. Thus, the objective 
of this study was to evaluate the effect of chemical or microbial combination as additives in reconstituted 
sorghum silage on its fermentation and aerobic stability. The trial was conducted at the Department of Animal 
Science of the Luiz de Queiroz College of Agriculture, University of Sao Paulo (USP/ESALQ). Silages were 
stored in experimental silos (5L plastic buckets) for 90 days. Prior to ensiling, sorghum grain samples were 
rehydrated with distilled water to achieve 33% moisture and ensiled with or without additives. The treatments 
were assigned in a completely randomized design and distributed over four replicates: Control (without 
additive); Combo, combination of homofermentative bacteria (L. curvatus, L. acidophilus, L plantarum, P. 
acidilactici, E. faecium, L. lactis) and heterofermentative bacterium (L. buchneri), at 5 × 105 cfu g-1 FM; and 
Sodium benzoate at 2 g kg-1 FM. Data were analyzed with the proc mixed of SAS. At opening, silos were 
sampled to measure the pH, dry matter (DM) content (%), losses (%) (DM and gases) and aerobic stability 
(hours). The pH values of the silages did not differ significantly among treatments, respectively: 4.10, 4.08, 
4.14. Also, for gases losses there was no difference among treatments, with the following mean values: 1.53%, 
1.35%, 1.41%, however, for dry matter losses, additives were effective as compared to control(p-value < 
0.001). Sodium benzoate was the additive that allowed lowest dry matter losses (0.40%), probably due to the 
traditional effect of benzoic acid, over the microbial population in silage. The combo treatment showed lower 
dry matter losses (0.87% vs 1.77%) than control, because of combined benefits of different homofermentative 
bacteria strains. Conversely, as it might be expected combo treatment reduced aerobic stability of silages in 
comparison to control and sodium benzoate. It is probably due to the well documented prevalence of homolatic 
fermentation pattern over heterolatic, which leads to acid lactic accumulation, and further estimulated yeasts 
to thrive in silages during aerobic exposure. In conclusion, sodium benzoate was more effective than the 
combination of L.buchneri and homolatic bacteria on both, fermentation and aerobic stability of reconstituted 
sorghum grain silages. Control silages were unexpectedly stable under aerobic exposure, which suggests a key 
issue to be addressed in future trials.
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Sorghum cultivars for silage production in São Paulo State, 2015/2016
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Different types of sorghum present productive variability and nutritive value, depending on plant structure, 
cycle, grain content, height, digestibility, etc. This study aimed to compare different types of sorghum in terms 
of their nutritional value and  productivity São  Paulo State (Birigui, Pindorama and Votuporanga). Were 
compared six forage-type (Volumax, IACSanta Elisa, Astral, Podium, BR610, and Silomais), one grain-type 
(A-9904), one biomass-type (NS-104) and one sweet-type (N2-1728) cultivars. The sorghum was sown in 
four plots with four 10-m rows, at a spacing of 0.8 m (complete randomized blocks) in December of 2015. 
The plant density was adjusted for 130,000 plants ha-1 after  germination. The two central rows were harvested 
and sampled when plants achieved adry matter (DM) content of 32-36%. Hence, early (A-9904) and late 
(IACSanta Elisa) cultivars were harvested at 93 and 133 days of growth, respectively. IACSanta Elisa (25.4 t 
DM ha-1) and NS-104 (23.6 t DM ha-1) cultivars were the most productive, whereas Podium, A-9904 and Astral 
presented higher DM digestibility (51.6, 50.3 and 50.2%, respectively). Considering yield and digestibility 
together, IACSanta Elisa (11 t ha-1 of digestible DM), N2- 1728 (10 t ha-1 of digestible DM) and NS-104 (10 
t ha-1 of digestible DM) still ranked first, due to the very high DM yield, although these cultivars presented 
lower digestibility (40, 48 and 43%, respectively). If the goal is high productivity on forage DM yield the 
most suitable cultivars are IACSanta Elisa, N2-1728 and NS-104, whereas the grain-type A-9904 showed the 
highest nutritive value, despite its lower productive potential. Therefore, the choice of cultivars will depend on 
farm goal, considering the available area, animal requirements, dietary level of forage and concentratecosts.
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Stability index of the tillers population of Lolium multiflorum Lam cv. 
Estanzuela 284 under two intervals between grazing
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The persistence of the plant population in pastures is influenced by the management of the defoliation and 
is maintained through the continuous renewal of tillers. Italian ryegrass is a species of great importance in 
the intensification of cattle ranching in southern Brazil and, therefore, is the subject of much research. The 
grazing intervals may influence the pasture structure and the stability of the ryegrass tiller population as it 
promotes changes in tiller generation processes. Therefore, this experiment was conducted with the objective 
of evaluating the influence of two rest periods on intermittent grazing on the stability index of the tiller 
population of ryegrass. . The experiment was carried out at Instittuto Federal Farroupilha Campus Alegrete, 
between May to September 2016.The experimental design was completely randozimed, with two treatments 
and three area replicates. The plots of 108 m² of area were seeded, with sowing density of 20 kg ha-1 of 
viable pure ryegrass seeds.  At sowing time, 150 kg ha-1 of 05-25-25 (N-P-K) fertilizer were used. Urea  was 
applied (200 kg of nitrogen per hectare), as topdressing. The intermittent grazing method was adopted, and 
two rest intervals was evaluated: “Fixed” – fixed interval between grazing sessions of 28 days and “LEL” 
- The criterion to determine the interval between grazing sessions was the accumulated thermal sum (TS) 
of 200 degree-days, equivalent to the TS of elongation lifespan of leaves of ryegrass. The experimental and 
put-and-take animals were Brangus heifers, with initial age and body weight of eight months and 150 Kg, 
respectively. The stocking rate was adjusted for the removal of 50% of the initial forage mass.Every 14 days 
were marked, with colored plastic rings, all the tillers emerged and counted the remaining tillers in three 
areas of 10 cm in diameter per plot. The stability index was calculated by the following equation: Pf/Pi= TSP 
(1+TAP), where: Pf/Pi= IEP, expressed as the ratio of final tiller population (Pf) and initial tiller population 
(Pi) evaluation period. The data were analyzed using the statistical package SAS 9.0. There was no interaction 
between grazing intervals x days of evaluation for the stability index of ryegrass  tillers. The variable was not 
influenced by the treatment (P>0.05). The influence of  the evaluation period on the stability index of tiller 
population (P<0.001) was verified. The stability index was adjusted to the cubic model (r²=0,9191; CV:14,12; 
P<0,0001; ŷ=3,714 – 1,93x + 0,411 x² - 0,028x³). The interval between grazing evaluated did not change the 
stability index of thetillers.
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Statistical models applied to growth data of the jureminha species 
(Desmanthus virgatus L.)
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The genus Desmanthus has aroused interest as a forage legume for the tropics  and the semi-arid, Desmanthus 
virgatus L., is very promising because of its erect uprightness and greater green mass production, being a 
rustic, aggressive, persistent, palatable legume. Tolerant to grazing. Evaluating the growth of the species 
Desmanthus virgatus L. measured through the accumulation of phytomass over time is fundamental to develop 
adequate management strategies for the crop. This growth can be measured through non-linear regression 
models such as Logistic, Gompertz and Mitscherlich. The experiment had as objective to evaluate the increase 
of the height and diameter of the stem of Desmanthus virgatus L., cultivated in the cerrado Maranhense, over 
time. The study was carried out in Jureminha (Desmanthus virgatus L.) plants in experimental area. Ten plants 
of the experimental area were marked after drawing lots. The variables analyzed were plant height and stem 
diameter, which was obtained through a tape measure and digital caliper. The evaluation period was 135 days. 
The data were analyzed by the statistical program SAS (1997), being tested the models, Logistic, Gompertz 
and Mitscherlich. The models used presented significant statistical adjustment (p <0.01) for the plant height 
variable in relation to the time of observation. The determination coefficients for the three models tested were 
R ² 0.99. Corrected AIC values were 84.26, 84.28 and 84.32 for Logistic, Gompertz and Mitscherlich models, 
respectively. The models used showed significant statistical adjustment (p <0.01) for the stem diameter 
variable of the plant in relation to the time of observation. Corrected AIC values were 16.17, 15.56 and 16.06 
for Logistic, Gompertz and Mitscherlich models, respectively. For the presented values of AIC, the model that 
most adjusted the variable tested was that of Gompertz because it presented a lower value, therefore, being 
the most suitable model for the analysis of the diameter of the jureminha stem. Based on the models tested it 
is understood that for the height variable of the plant can be used any of the three models tested, but for stem 
diameter, the model that best fit was the one of Gompertz because it presents less value of AIC.

Keywords: Growth analysis, Logistic models, Cerrado, Jureminha
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Storage period impacts in nutritional value of winter cereals silage
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As any fermentation process, ensiling is a set of biochemical reactions. Even during the storage period, it is 
prudent to state that several alterations occur, and thus, the storage length could affect the nutritional value. 
Nevertheless, the focus of research on this topic has been mainly on corn and for winter forages, there is a 
lack of researches reported in literature. Given the above, the goal of this study was to evaluate the nutritional 
value of five winter cereals silages subjected to different storage periods. Experimental material was wheat 
(Triticum aestivum cv. BRS Gralha Azul), barley (Hordeum vulgare cv. BRS Brau), white oat (Avena sativa 
cv. URS Guará), black oat (Avena strigosa cv. Embrapa 139) and triticale (X Triticosecale cv. IPR 11). The 
silages, for each crop, wereproduced when the plants reached the stage of soft dough grain. After this, samples 
of about 1.0 kg of each cereal were vacuum ensiled in plastic bags (mini bags) with welds (nylon poly, 150 
microns, 25 cm wide x 35 cm long) using vacuum packer (TM-280 Tecmaq)  for the removal of oxygen 
and adequate sealing of the experimental silos. The treatments consisted of five cereals and different storage 
periods (storage for 60, 120 and 180 days). The experimental design was completely randomized, in a 5x3 
factorial arrangement of five forage species and three storage periods, with five replications each, totaling 75 
experimental silos. Each silo represented an experimental unit. After the storage period, pre-dried samples 
of the winter cereal silages were ground at 1 mm in a Wiley mill, for subsequent determination of the total 
dry matter in an oven at 105°C for 12 hours, crude protein (CP) by the micro Kjeldahl method and mineral 
matter (MM) by incineration at 550ºC (4 hours). Neutral detergent fiber (NDF) and acid detergent fiber (ADF) 
content was determined and hemicellulose contents were determined by difference (Hemicellulose = NDF - 
ADF). The total digestible nutrient (TDN) content in forage was estimated according to the equation described 
by Cappelle for forages. The results were tested by analysis of variance and compared using the Tukey’s 
test at 5% level of significance, using SAS statistical software. Each cereal responded in a different way for 
each parameter, but only black oat it was observed a consistent increase in NDF, ADF and CP associated a 
decreased in TDN values with increasing storage days. Among cereals evaluation, barley presented the better 
nutritional values, in the present study, regardless of time ensilage because it was observed a higher CP and 
TDN  values in contrast with lower NDF and ADF values. The storage period had a different effect on forages; 
however, storage period above 60 days provided no benefits for the variablese valuated.
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Structural characteristics and nutritive value in oats and azevem pastures 
under sowing in Aruana grass.
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According to the sowing of winter forages, perennial pastures of tropical or temperate climate, in consortium 
with legume, are shown as an alternative to the total or partial substitution of nitrogen fertilizers, aiming to 
increase the bromatological  quality, botanical of the pasture and improving the animal productivity, through 
the seasonal distribution of food. The objective of this study was to evaluate the correlation coefficient of the 
bromatological quality and botanical composition of the oat and ryegrass pasture under sowing in Aruana 
grass (Panicum maximum cv. Aruana). The experiment was conducted at the Federal Technological University 
of Paraná, Campus Dois Vizinhos (UTFPR-DV) in the period from June to October 2015, totaling 127 days. 
The Aruana pasture under sowed oats and ryegrass was tested as: 200 kg ha-1 Nitrogen (N); Feed peanut + 
100 kg ha-1 de N; Ervilhaca + 100 kg ha-1 of N. The experimental design was a randomized complete block 
design with three treatments and three replicates. For the bromatological analyzes, the samples were obtained 
by the grazing simulation technique (EUCLIDES et al., 1992) to determine the nutritive value. After that, the 
correlation coefficient of the bromatological quality and botanical composition of the aruana, oat and ryegrass 
pasture were calculated. Data were submitted to analysis of variance using the statistical program SAS® 
(2004).) when significant (P <0.05), means were compared by the Tukey test. There was a negative correlation 
(P <0.05) between MM and IVDMD. It can be determined by the amount of dead material found in the 
structure of the plant, the low percentage reflected directly in the IVDMD, however, adopted under sowing of 
the temperate species during the winter, decreases the senescent material, consequently increased production. 
The IVDMD had a positive correlation (P <0.05) with the leaf: stem ratio, when pasture fertilized with high 
N content, showed a higher (P <0.05) rate of onset of tillering and increase in laminar  mass of new leaves, 
with good forage digestibility. There was a significant difference(P <0.05) for leaf: stem ratio, presenting a 
higher value in leaf production, it is probable  that the percentage of TDN was similar, presenting a significant 
correlation between them (p<0.05).

Keywords: Temperate forages, panicum maximum, nitrogen, leaf: stem ratio
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Structural characteristics of a Brachiaria decumbens deferred pasture 
submitted to different nitrogen rates and initial pasture height

Cláudio Manoel Teixeira Vitor*1, Pedro Augusto Fernandes1, Luziane Cristina Ferreira1, 
Angelina Moreira Melo1, Patrick Ferreira Lima1, João Paulo dos Santos Almeida1, 

Maximiliano de Almeida Junior1, Douglas Graciel dos Santos1

1Federal University of São João del-Rei, Sete Lagoas/MG, Brasil
*Adjunct Professor - claudio@ufsj.edu.br

The alternation between vigorous forage plants growth periods and reduced  or  paralyzed growth periods is 
called seasonality of forage crop production. Among the pasture management strategies that can be used to 
minimize these effects, the deferral of pasture use can be highlighted. Deferral is a strategy to increase the 
grazing period based on three technical principles: forage accumulation possible to be obtained in the end of the 
summer growth period; slower quality of tropical forage grasses as they grow in the final phase of the summer 
period; high utilization efficiency of accumulated forage. The use of nitrogen fertilization is a management 
practice that can allow a greater flexibility in determining the beginning of the deferment, since it changes the 
growth rate of the grass and, consequently, the quantity and quality of deferment forage produced. However, 
there are few studies on the appropriate grazing condition at the beginning of the deferment period in order 
to benefit animal production. Thus, this experiment was conducted in an area of Brachiaria decumbens to 
evaluate the pasture initial height and the nitrogen fertilization effects on the pasture structural characteristics. 
A scheme of subdivided plots was used, with nitrogen rates being the primary factor (0, 40, 80 and 120 kg 
ha-1 of N)  and the pasture initial height as the secondary factor (10, 20, 30 and  40 cm), using a randomized 
complete block design with three replicates. The beginning of the deferment occurred on february 2016, when 
the nitrogen fertilization was applied according to the treatment. The pasture remained deferred until may 
2016. The tillers population density was determined by collecting two samples per treatment.  The  number 
of vegetative and live tillers decreased linearly with the increase of plant height  in the pasture. The number 
of dead and reproductive tillers increased with grass height. The forage volumetric density increased linearly 
with N  fertilization and  plant height in the pasture. Thus, for the deferment of Brachiaria decumbens 
pasture, it  is recommended lower the grass at the beginning of the deferment  to the height of 20 to  30 cm 
and the nitrogen application of 120 kg ha-1.

Keywords: deferment, dry season, management, structural characteristics 
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Structural characteristics of buffelgrass (Cenchrus ciliaris L.) grazed or 
ungrazed in the Caatinga

Myrna S. M. Lopes*1, Janete G. de Moura1, Márcio V. da Cunha1 , Mércia V. F. dos Santos1, 
Evaristo J. O. de Souza2, Pedro M. de O. Neto1, Mário de A. Lira1, Alisson H. da Silva2
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*Graduation student - myrnasanguinetti@gmail.com

Many areas of Caatinga enriched with buffelgrass (Cenchrus ciliaris L.) are in the process of being degraded. 
The recovery of these pastures can increase the forage productivity, avoiding that new areas of Caatinga 
be manipulated for pastoral purposes. Grazing exclusion has been used as a pasture recovery strategy. The 
objective of this work was to evaluate the effect of grazing on the structural characteristics of buffelgrass 
in thinned and enriched Caatinga. The research was carried out in the Academic Unit of Serra Talhada, 
of the Federal Rural University of Pernambuco, during two years (2014 and 2015, with 702.5 and 283.9 
mm of rainfall, respectively), in an area of thinned and enriched Caatinga with buffelgrass and Sabi grass 
(Urochloa mosambicensis Salm- Dyck). The experimental area consisted of 12 paddocks, arranged in three 
experimental blocks, and within each paddock, there was a grazing exclusion area (25 m2), since 2013. The 
grazing stations were carried out in the rainy season of each year and had an average duration of 50 days. In 
grazing, uncastrated male sheep with a mean live  weight of 23 kg were used, under continuous stocking, in 
an average forage allowance of 2.75 kg of DM kg of LW-1. The evaluation of the structural characteristics of 
the buffelgrass occurred every two months. For the statistical analysis, the evaluation months were grouped at 
seasons of the year: rainy and dry season. The treatments (grazed area and area without grazing, at different 
seasons of the year) were randomized in blocks, with three replicates and four replicates within each block. 
Tiller density was higher in the grazed area (82 tillers 0.25 m2-1) than in the ungrazed area (47 tillers 0.25 
m2-1). However, the tiller length did not differ between the two areas and was lower in the dry season. The 
number of expanded and expanding leaves was higher in the grazed area (11 vs. 6 expanded leaves and 2 vs. 
3 expanding leavestiller-1) only in the rainy season of 2014, but at other seasons did not differ from the area 
without grazing. The plant height was lower in the grazed area only in the dry season of 2014 (25 vs. 48 cm 
in the area without grazing). The structural characteristics related to the leaves were not altered in the grazed 
areas compared to the areas without grazing. However, the tiller density is the most influenced by grazing. 

Keywords: grazing enclosure, leaf number, plant height, tiller density 
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Structural characteristics of Italian ryegrass (Lolium multiflorium Lam) 
cv. Estanzuela 284 submittes to different rests intervals on intermittent 

grazing

Janaína de G. Sanches1*, Adriana M. da Silva1, Ítalo M. Monteiro1, Anna C. C. Confortin1

1Instituto Federal Farroupilha Campus Alegrete, RS-377-Km 27- Passo Novo, Alegrete, Rio 
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The manipulation of canopy structural may improve the dry matter intake by herbivores and their weight gain, 
by creation of more desirable grazing environments. Different rests intervals on intermittent grazing possibly 
modify the growth and structure of pastures, and because of relevancy of Italian ryegrass on livestock systems 
on south Brazil, this study aims quantify the influences of rests intervals on some structural characteristics 
of them. The experiment was carried out at Instituto Federal Farroupilha Campus Alegrete, between May to  
September 2016.The experimental design was completely randozimed, with two treatments and three area 
replicates. The plots of 108 m² of area were seeded, with sowing density of 20 kg ha-1 of viable pure ryegrass 
seeds. At sowing time, 150 kg ha-1 of 05-25-25 (N-P-K) fertilizer were used. Urea was applied (200 kg of 
nitrogen per hectare), as topdressing. The intermittent grazing method was adopted, and two rest intervals was 
evaluated: “Fixed” – fixed interval between grazing sessions of 28 days and “LEL” - The criterion to determine 
the interval between grazing sessions was the accumulated thermal sum (TS) of 200 degree-days, equivalent to 
the TS of elongation lifespan of leaves of ryegrass. The experimental and put-and-take animals were Brangus 
heifers, with initial age and body weight of eight months and 150 Kg, respectively. The stocking rate was 
adjusted for the removal of 50% of the initial forage mass. To evaluation of morphogenetic characteristics, 15 
tillers were weekly measured by “marked tillers” technique. It was calculated the number of senescent (NSL), 
elongating (NEL) and green leaves (NGL). The subsequent grazing events was considered the periods. The data 
was submitted to analysis of variance using the ‘GLM’ procedure in SAS 9.0; and in the regression analysis, 
models were chosen based on the significance of the linear and quadratic coefficients, at 5% probability. 
There was no interaction between rests intervals x periods. The rests intervals did not influenced the studied 
variables. The NEL and NSL are negative correlate (r=- 0,8157; P<0.0001). The number of senescent leaves 
increased over grass phonological cycle (P=0.0001; r²=0.72; ŷ= 0.7411 + 0.2958 periods), while the number 
of elongating leaves decreased with the periods (P<0.0001; r²=0.7008; ŷ= 2.8539 – 0.5583 per). Despite of 
rest intervals and phonological cycle of pasture (periods) Italian ryegrass maintained, in average, 2.82± 0.24 
green leaves per tiller. The rests intervals studied did not cause changes on number of green, senescent or 
elongation leaves pertiller.

Keywords: number of elongating leaves, number of green leaves, number of senescent leaves
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Structural characteristics of palisadegrass tillers in livestock-forestry 
system
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One of the most limiting factors of silvopastoral systems adoption is the appropriate spatial arrangements that 
provide an environmental thermal condition for animal, but guarantee pasture growth and persistence. This 
study aimed to evaluate structural characteristics of tillers in pastures of Marandu palisadegrass (Brachiaria 
brizantha [syn. Urochloa brizantha] cv. Marandu), in different systems. The experiment was carried out at 
Embrapa Agrossilvipastoril, in Sinop-MT, Brazil. The experimental design was a complete randomized blocks 
with three replicates. The treatments were two production systems: livestock (L) – palisadegrass (Brachiaria 
(synonym Urochloa brizantha) cv. Marandu); livestock-forestry (LF) integration – palisadegrass pastures 
with triple rows (ranks) of eucalyptus (Eucalyptus urograndis, H13 clone), spaced 3 m between trees, m 
between rows, and 30 m between ranks, totalling 270 trees/ha with an average height of 18 m. The grazing 
method was continuous stocking with variable stocking rate, maintaining a target height of 30 ± 5 cm. In 
February (summer) and May 2016 (autumn), the tillers were collected at soil level in quadrats of 0.5 m²: 
six collect randomly points in livestock system and three points in the distances of the rows (4, 7.5 and 15 
m) in northern and southern sides in LF system. At laboratory, tillers were counted and classified in live or 
dead. The data was analyzed using the PROC MIXED of SAS ® statistical software. Treatments means were 
estimated by “LSMEANS” compared by the probability of the difference (“pdiff”) at 10%. Density of live 
tillers (DLT) and dry weight  of living tiller (DWLT) did not differ between production systems (P = 0.1518 
and  0.8054, respectively), an average, 512 tillers m-2 and 0.93 g tiller-1. In the fall, DLT, density of dead tillers 
(DDT), and live:dead tillers rate (LDR) were higher, with an average of 557 tillers m-2 (P = 0.0243), 460 
tillers m-2 (P = 0.0179) and 1.8 LDR (P = 0.0986), respectively. DWLT, also, did not differ between seasons. 
L system had higher DLT (460 tillers m-2), but LF system registered greater LDR (P = 0.0354) with 3.07 live 
tiller for each dead tiller. These results indicate that shade was able to slow physiologic process in LF system 
process. However, the shade intensity was not enough to cause reduction at DLT and DWKT. In the L system 
processes, higher growth rates and the amount of dead tissue were highlighted. In this context, LF systems 
palisadegrass pastures with triple rows (ranks) of eucalyptus, managed under continuous stocking at 30 cm, 
can be an alternative for beef cattle productionsystems.

Keywords: eucalyptus, production systems, silvopastoral, tiller
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Structural composition of ryegrass canopy intercropped with legumes
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Rocha1, Juliana S. Dutra1, Cristian C. Deon1, Vitória D. R. Prior1 
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This study was carried out to evaluate the structural composition of the canopy in different feeding systems 
(FS): exclusive ryegrass (Lolium multiflorum Lam) pasture or intercropped with red clover (Trifolium 
pratense) cv. Estanzuelaorvetch (Viciasativa) Comum utilized by beef heifers (143 ±5 kg body weight). The 
experiment was developed at the Federal University of Santa Maria/RS/Brazil, in an area of 7.2 ha, with 
nine divisions. The pasture was utilized from June to November 2015, and the evaluations performed in the 
vegetative and  eproductive stages of the grass. The grazing method was the continuous stocking with variable 
number of animals to maintain the canopy height at 15 ±10% cm. Measurements of canopy height were taken 
weekly at 50 points on each paddock. The forage mass (kg ha-1 dry matter (DM)) was evaluated by visual 
estimation technique with double sampling. The forage samples from the cuts were manually separated into 
leaf blades and stems of ryegrass and legume to determine the mass of each component (kg ha-1 of DM). The 
experimental design was completely randomized, with repeated measures arrangement. The variables were 
submitted to analysis of variance by the Mixed procedure of the statistical program SAS®. The interaction 
of FS × phenological stages was evaluated at 5% probability. The canopy height was 13.8 ±0.2 cm in all 
paddocks. There was no interaction FS × phenological stages for the forage mass. The forage mass (1621.8 
±220 kg ha-1 of DM) was similar in all feeding systems.There was no interaction between FS × phenological 
stages for the leaf blades and stem mass of ryegrass. Leaf blades mass was similar among FS (569.2 ±29 kg 
ha-1 DM, P>0.05). Leaf blades mass was higher in the vegetative stage (661.0 ±24 kg ha-1 DM) than in the 
reproductive stage of the ryegrass (477.5 ±24 kg ha-1  DM; P <0.05).The stem mass was similar in all FS (486.3 
±43 kg ha-1 of DM, P>0.05). The stem mass was 484.2 ±34 kg ha-1 of DM higher than the value observed in the 
vegetative stage of the ryegrass(244.2 ±34 kg ha-1 of DM). We observed interaction FS × phenological stages 
for the legume mass. In the vegetative stage of the ryegrass, greater mass of vetch (177.4 ±11 kg ha-1 of DM) 
was observed in relation to red clover (60.1 ±11 kg ha-1 DM). In the ryegrass flowering phenological stage 
the legume mass was similar among the feeding systems (11±9 kg ha-1 DM, P> 0.05). The use of vetch or red 
clover does not alter the leaf blades and stem mass of the ryegrass.

Keywords: Cold season grass, continuous grazing, Lolium multiflorum Lam., Trifolium pratense L, Vicia 
sativa L, legume mass.
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Structural features of andropogon grass handled under different heights of cut
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Despite of the grass been well adapted in the cerrado’s regions, the recommendations to andsopogon grass’s 
handle are scarce on the literature, because of this studies that aim to determine  proper management strategies 
of grass on cerrado conditions are interesting. Against this backdrop, the objective of this study was to evaluate 
the structural features of Andropogon gayanus cultivar Planaltina handled under three cut heights on three 
production cycles. The research was developed on Federal Institute of Education, Science and Technology of 
Maranhão, Caxias Campus. Three cut heights (20, 27 and 34 cm) were studied and three cycles (rainy season), 
being the grass handled on 50 cm height. It was used data with repetitions from a randomized complete block 
design on subdivided parcels with four repetitions. The response variables were analyzed by mixed models 
using the PROC MIXED of SAS. For the evaluation of leaf’s final size (LFS) had effect (p< 0,01) height 
interaction and cutting cycles. The leaf final size was 16,60; 22, 96; 24,51 cm for the cycle 1 on the heights 
of 20, 27 and 34 cm respectively. For the cycle 2 was observed 24,22; 20,60 and 19,07 cm and for the cycle 
3 16,56, 14,2 and 14,19 cm for cutting heights of 20, 27 and 34 cm respectively. Analysis for the number of 
alive leaves (NAL) and the average stem dimensions (ASD) showed increasing linear effect in relation to cut 
heights with R2 0,96%; 0,91% and equation of ŷ = 0,0536X+2,0536 and ŷ = 0,2993X+14,383 respectively 
for number of alive leaves and average stem dimensions. Higher increase on NAL and ASD were seen as the 
cut height raised, suggesting that 34 cm of cutting height, provides tissue renewal and better sward structure 
to grazing, once the bigger number of leaves can represent expressive wins on biomass/ha production. Based 
on cut strategy it was observed that analyzed variables experienced influence by grazing intensity, where the 
height that showed higher NAL and ASD was the management applied on 34 cm. However, is good to know 
that it is an initial study that needs more observation and analyses to know the better cut intensity at cerrado 
maranhense.

Keywords: Cerrado; Grassy, Management

Theme 5  |  Grasslands and forages

mailto:veronicameira@ifma.edu.br
mailto:Jorge.azevedo@ifm.edu.br
mailto:aldiva.alves@ifma.edu.br
mailto:aldiva.alves@ifma.edu.br


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 722

Supplement use on tropical pastures: a meta-analytical approach
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The meta-analysis is a suitable statistical technique to combine results from different studies, which allow to 
evaluate the relations not apparent in individual studies and to provide a more accurate set of information. The 
variables (forage mass, forage accumulation rate, forage allowance, stocking rate, daily forage loss and forage 
loss per hectare) collected on five experiments with tropical pastures, which tested the use exclusive of pastures 
or the use of pastures plus the use of supplements for beef heifers, were evaluated together. The experiments 
were developed at the UFSM, Santa Maria/RS, Brazil, between 2006 and 2015. Ninety-four Angus heifers and 
Charolais x Nellore crossbreeds, with an initial age of fifteen months and body weight of 283±24 kg were used. 
The supply of supplement was, on average, 0.73% of body weight. The data were separated into two groups: 
with and without use of supplement. Supplement was provided daily at 9:00. Pastures consisted of Pearl millet 
(Pennisetum americanun L.), Alexandergrass (Urochloa plantaginea (Link) Hitch) and Coastcross (Cynodon 
spp.). The pastures were utilized for grazing during 80 days, between January and April. The grazing methods 
were continuous and rotational with put-and-take stocking to maintain pretended forage mass or the canopy 
height. Two or three area replications (paddocks) were used in all experiments, with three animal-tests per 
paddock. To obtain an estimate of the mean difference between treatments (with or without supplement use), 
we combined the results of the selected trials according Mantel-Haenszel for a fixed effect model, using the 
‘metacont’ function from the ‘meta’ package of R 3.3.2. The effect size was expressed as mean difference. 
The forage mass (3110.2 ± 491 kg ha-1) and forage accumulation rate (101.2 ± 49 kg ha-1) in the pastures were 
similar when heifers received supplement or not. The supply of supplement provided a 15% increase in the 
stocking rate. When heifers received supplement the forage allowance, forage daily loss and forage loss per 
hectare were 10%, 12% and 12.7% lower, respectively, than pasture exclusive utilization. Supplements fed 
to heifers grazing summer forages provides increase in stocking rate and reduces forage losses on pastures.

Keywords: forage losses, meta-analisys, suplementation, stocking rate, tropical pastures
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Tanzania guineagrass used for cadmium phytoextraction increased 
nutrients content with sulfur fertilization
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Cadmium (Cd) is a potentially toxic metal in the environment since it can cause soil contamination, decrease 
in food production, and diseases in animals and humans. Thus, it is important to reduce the Cd concentration 
in contaminated soils and the phytoextraction is a promising alternative to meet this demand. However, only 
few plant species have the potential to accumulate Cd due the toxicity caused by this metal, but forage grasses 
have shown appropriate characteristics for phytoextraction. On the other hand, it is important to mention 
that the damage caused by Cd in plants such as nutritional imbalance is inevitable, but such damage can be 
attenuated by proper plant sulfur (S) supply, since S is component of metabolic compounds which operate in Cd 
detoxification. In this context, our aim was to evaluate the effect of S on the nutrients and Cd content of Panicum 
maximum cv. Tanzania (Tanzania guineagrass) exposed to Cd rates. The study was conducted in a greenhouse 
with the grass grown in pots containinganinertsubstrateandwiththreeCdconcentrations(0.0,1.0,and2.0mmol
L-1) combined with three S concentrations (0.1, 1.9, and 3.7 mmol L-1) in  nutrient solution in two growth 
periods. The first harvest was performed 40 days after the seedlings transplanting and the second harvest 
occurred 18 days after the first harvest. During plant regrowth, only the solutions to meet the S rates were 
supplied since the mass production of the plants that received Cd in the establishment was limited during 
regrowth. After the harvests, the plant material collected (shoots of the first and second growth and roots) was 
dried and analyzed. The highest N, P, K, Ca, Mg, S, Cu, Fe, Mn and Zn content in all plant tissues were found 
in control plants (not exposed to Cd), regardless of the S supply. On the other hand, the highest Cd content 
in the Tanzania guineagrass during the establishment occurred with the supply of 1.0 mmol L-1  Cd,  while 
the highest Cd content in plants during the regrowth and in the roots were verified in plants exposed to the 
highest Cd rate used. When the Tanzania guinegrass was exposed to 1.0 mmol L-1 Cd the supply of the highest 
S rate increased the N, P, Cu, Mn and Zn contents in plants after the second growth in 14, 28, 74, 21 and 43%, 
respectively, in relation to the lowest S rate. The supply of the highest S rate also increased the N, P, K, Ca, 
Cu, Fe, Mn and Zn contents in the roots of Tanzania guineagrass exposed to 1.0 mmol L-1 Cd in relation to 
the lowest S rate. The proper S supply did not increase the Cd content, but increased the nutrients content that 
participate in reactions that attenuate the Cddamage.

Keywords: bioremediation, environmental pollution, heavy metal, plant mineral nutrition
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Tifton-85’s nutritive value in different ages of regrowth.
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The intensification of the production system with the use of animals of high productive potential has grown 
the demand for food of better quality and produced in  great quantity. In Brazil, the livestock systems are 
characterized by the broad utilization of pastures as main food source for the cattle herd, in virtue of its high 
production potential and low cost. Among the various fodder plants species used, the grasses of the gender 
Cynodon stand out, which produce great quantities of fodder with high content of dry matter and a good leaf/
culm relation, resulting in an adequate nutritive value. Studies comparing the nutritive value of Tifton-85 in 
different ages of regrowth were analysed. In these studies, Tifton-85 cultivar was harvested every 14, 28, and 
42 days. It was concluded that with the increase of the harvest age there was a linear rise in the production of 
dry matter. The fiber content in neutral detergent and fiber in acid detergent presented quadratic response with 
the regrowth age. With the increase of the harvest age, the leaf/culm relation, the content of crude protein, the 
estimated metabolizable energy and the in vitro digestibility of dry matter were affected negatively. The best 
association between production and nutritive value of fodder was obtained around 28 days of regrowth.

Keywords: Cynodon, pasture, ages of regrowth, nutritive value, dry matter, fiber content.
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Tiller density of ryegrass in exclusive pasture or intercropped with 
legumes

Luzilene S. Costa, Luciana Potter1, Juliano M. Vicente1, Paula O. Severo1, Tuani L. Bergoli1, 
Paulo R. Salvador1, Lisiane R. Dotto1, Juliana M. Machado1

1Universidade Federal de Santa Maria, Santa Maria/RS, Brazil
*Graduation estudent -luziicosta06@hotmail.com

The objective of this study was to evaluate the tiller density of ryegrass (Lolium multiflorum Lam.) in different 
feeding systems: exclusive ryegrass pasture or intercropped with red clover (Trifolium pratense L.) or vetch 
(Vicia sativa L.). This experiment was carried out at the UFSM, RS, Brazil, from June to November of 2015, 
in five periods of 28 days each. The experimental area was divides into nine paddocks of 0.8ha. The grazing 
method was put-and-take stocking to maintain 15 ± 10% cm of canopy height. Twenty-seven Angus heifers 
(three in each experimental unit) with an initial age of eight months and body weight of 143 ± 5 kg were used. 
The canopy height (cm) was measured at 50 points in each paddock. The forage mass (kg ha-1 dry matter (DM)) 
was evaluated by the direct visual estimation method with double sampling. The tillers density (tiller m-²) was 
determined by counting the ryegrass tillers in three predetermined areas of 0.0625m² each. A completely 
randomized experimental design was used with repeated measures over time. The variables were analyzed 
using the Mixed procedure of the statistical program SAS®. Selection test structure was  performed using 
the Bayesian information criterion (BIC) to determine the model that best represents the data. The interaction 
between feeding systems and evaluation periods was broken down when significant at 5% significance level. 
When differences were verified, the means were compared by lsmeans. The values of forage mass and canopy 
height were modeled according to the days of pasture utilization. There was no interaction between feeding 
systems × evaluation periods for forage mass and canopy height (P>0.05). The forage mass (1619.5 ± 220 
kg ha-1 of DM) and canopy height (14.7 cm ± 0.2 cm) were similar in all feeding systems (P>0.05). Forage 
mass and canopy height fitted to positive linear regression models (Ŷ = 1210.1 + 4.87x, P <0.0001; r² = 0.44) 
and quadratic according to the pasture utilization days (Ŷ = 20.5-0,1948x + 0.0012x², P˂0.0001; r² = 0.73), 
respectively. There was interaction between feeding systems × evaluation periods for ryegrass tillers population 
density (P<0.05). Tiller population density was similar in all the feeding systems in the first (2444.7 tiller m-²), 
third (2965.0 tiller m-2), fourth (2710.8 tiller m-2) and fifth (2090.3 tiller m-²) evaluation periods (P>0.05). 
The tillers population density was higher in exclusive ryegrass and intercropped with red clover (2920.4 tiller 
m-²) compared with intercropped vetch  (2168.0 tiller m-2), in the second period. The ryegrass tillers density 
is altered when the pasture is maintained exclusive with ryegrass or intercropped with red clover or vetch.

Keywords: Angus heifers, cool season grass, Lolium multiflorum Lam., canopy heigth, Trifolium pretense L, 
Vicia sativa L.
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Tillers appearance and death rates of Lolium multiflorum Lam cv. 
Estanzuela 284 submitted to two rests periods in intermittent grazing

Adriana M. da Silva*1, Janaína G.Sanches1, Ítalo M. Monteiro1, Anna C. C.Confortin1 

1Instituto Federal Farroupilha Campus Alegrete, RS-377-Km 27- Passo Novo Alegrete, Rio 
Grande do Sul, Brazil

*Undergraduate student of animal science course – adriana.macedo94@gmail.com

Italian ryegrass, the most cultivated cold season forage species in southern Brazil, when managed in rotational 
grazing, is often used with a fixed rest period, without considering its ecophysiology. It is known, however, 
that intervals grazing that respect the rates of forage growth could provide better forage production and 
structure. Management impacts reflect on the tillers density population, through changes in their appearance 
and death rates. In this sense, the aim of this study was to evaluate the influence of two rest periods on the 
tillers appearance and death rates of Italian ryegrass (Lolium multiflorium Lam) cv. Estanzuela 284. The 
experiment was carried out at Instittuto Federal Farroupilha Campus Alegrete, between May to September 
2016. The experimental design was completely randozimed, with two treatments and three area replicates. 
The plots of 108 m² of area were seeded, with sowing density of 20 kg ha-1 of viable pure ryegrass seeds. At 
sowing time, 150 kg ha-1 of 05-25-25 (N-P-K) fertilizer were used. Urea was applied (200 kg of nitrogen per 
hectare), as topdressing. The intermittent grazing method was adopted, and two rest intervals was evaluated: 
“Fixed” – fixed interval between grazing sessions of 28 days and “LEL” - The criterion to determine the 
interval between grazing sessions was the accumulated thermal sum (TS) of 200 degree-days, equivalent to 
the TS of elongation lifespan of leaves of ryegrass. The experimental and put-and-take animals were Brangus 
heifers, with initial age and body weight of eight months and 150 Kg, respectively. The stocking rate was 
adjusted for the removal of 50% of the initial forage mass. Every 14 days were marked, with colored plastic 
rings, all the tillers emerged and counted the remaining tillers in three areas of 10 cm in diameter per plot. 
The tillers appearance and death rates were calculated as the tillers that had arisen and died in the evaluation, 
respectively, expressed as a percentage of the tillers in the previous sampling. The data was submitted to 
analysis of variance using the ‘GLM’ procedure in SAS 9.0, in the regression analysis, models were chosen 
based on the significance of the linear and quadratic coefficients, at 5% probability. There was no interaction 
intervals between grazing x days of evaluation for tillers appearance and death rates. This variables were not 
influenced by rests periods (P>0.05). The effect of the evaluation days on the appearance rate (P<0001) and  
tiller mortality rate (P=0.0018) was verified. Both tiller appearance rate (P<0.0001; r²=0.9414; ŷ= 122.48 
– 8.26x + 0,16x² - 0.0009x³) and tiller death rates (P<0.0001; r²=0.6107; ŷ= 0.006 + 0.614x – 0.067x² + 
0.00004x³) were adjusted to the linear, quadratic and cubic regression model according to the evaluation days. 
The rests periods evaluated do not change the appearance and death rates of ryegrasstiller.

Keywords: Rate of appearance, Mortality rate
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Total mixed ration silage containing elephant grass as forage source for 
low- producing dairy cattle

Jéssica O. Gusmão*, Breno L. Ferraz, Luciana M. Lima, Paula H. Couto, Sillas M. S. Silva, 
Jéssica R. S. Gervásio, Isabela L. Oliveira and Thiago F. Bernardes

Department of Animal Science, Federal University of Lavras
*jessica.zootecnia@hotmail.com

Elephant grass silage requires attention because the high moisture content causes loss of nutrients due to 
effluent production and undesirable fermentation. Furthermore, smallholders lack information on nutrient 
requirements of animals and management practices for optimizing the use of feed ingredients. The objective 
of this study was to assess the effects of adding concentrates to elephant grass on the fermentation profile, 
microbial count, effluent losses, nutritive value and aerobic stability of silages. The objective of this study 
was to assess the effects of adding concentrates to elephant grass on the fermentation profile, microbial count, 
effluent losses, nutritive value and aerobic stability of silages. The evaluated silages were as follow: i) exclusive 
elephant grass silage (EG), ii) EG (64.2%), ground corn (22.9), and soybean meal (12.9%), iii) EG, ground corn 
(17.9%), soybean meal (12.9%), and molasses (5%), iv) EG, citrus pulp (21.9%) and soybean meal (13.9%), 
and molasses (5%), v) EG, citrus pulp (16.9%) and soybean meal (13.9%), and molasses (5%). Ingredients, 
on a dry matter basis, were combined to meet the requirements of dairy cows with milk production of 15 kg/d. 
As experimental silos were used plastic buckets with 15 L capacity, containing sand on the bottom to quantify 
effluent production. After 94 d of storage, silages were evaluated for fermentation end products, microbial 
counts, nutritive value and aerobic stability. Data were analyzed using the mixed procedure of SAS. Three 
contrasts were tested to compare: i) EG silage versus total mixed ration (TMR) silages, ii) TMRs containing 
corn or citrus pulp, and iii) TMRs with or without molasses. Significance was declared at P ≤ 0.05. The TMR 
silages had better fermentation, greater nutritive value, lower effluent production, and longer aerobic stability 
than EG silage. When comparing corn and citrus pulp as an ingredient in the TMR, silages with citrus pulp 
showed lower ammonia nitrogen, non-nitrogen protein, effluent production, and fermentation losses than 
silages with corn. Aerobic stability was also improved by citrus pulp. In terms of nutritive value, silages with 
citrus pulp had greater NDF concentrations and NDF digestibility, although DM digestibility did not differ 
between silages. Molasses did not alter fermentation, microbial and chemical characteristics of the silages. 
Whereas, aerobic stability was longer in silages with molasses. Overall, all TMR silages fermented well 
enough. It means that a source of nitrogen (e.g., soybean meal) can be used without impairing the fermentation 
process. TMR silages with citrus pulp reduce losses. Molasses does not affect TMR silage conservation. TMR 
silage containing elephant grass reduces losses and maximizes animal nutrition on small dairy farms.

Keywords: total mixed ration silage, elephant grass silage, smallholder 
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Tussocks density, root and stubble mass of Quênia and Tamani 
guineagrass

Cátia R. M. Tesk1, Josiana Cavalli1, Dalton H. Pereira1, Perivaldo Carvalho2, Ronny M. de 
Almeida1, Artur C. de Faria1*, Thays A. Ramos1, Bruno C. e Pedreira3

1Universidade Federal do Mato Groso, Sinop/MT; 2Universidade Federal do Mato Grosso, 
Cuiabá/MT, 3Embrapa Agrossilvipastoril, Sinop/MT

* Graduation student– arturcarmanini1996@gmail.com

The forage use in animal production is functional and can be consider a strongly feed resource in the Brazilian 
livestock systems. Since grazing management has been studied, the understanding of organic reserves in 
forage plants is a challenge. The regrowth speed and longevity are function of recovery plant capacity after 
defoliation, what is highly influenced by harvest management. The objective with this study was to evaluate 
tussocks density, root and stubble mass Panicum maximum BRS Quenia and BRS Tamani. Pastures were 
submitted to intermittent grazing (95% of light interception) with two grazing intensities defined by post-
grazing height: 20 and 35 cm for Quenia, and 15 and 25 cm for Tamani. The experiment was carried out 
at Embrapa Agrossilvipastoril, Sinop/MT, from March/15 to Dez/16, following a randomized  complete 
block design, with tree replications. During the spring of 2016, after grazing, 3 tussocks were collect per 
experimental unit. Each tussock was fractionated in stubble (above soil) and root, washed and dried at 105 ° 
C for 1.5 hours and later at 55° for 72 hours. The tussocks quantification was done in 10 points per plot, using 
a frame of 1m². The data was analyzed using PROC MIXED of SAS statistical software. Treatments means 
were estimated by “LSMEANS” compared by the probability of the difference (“pdiff”) at 5%. There is no 
cultivar and grazing intensity for root and stubble mass, and tussock density (P>0.05). Root mass was 1590 
and 1915 kg ha-1 for Quenia and Tamani, respectively. The tussock density was, an average, 6.9 tussocks m-2, 
for both cultivars. Under lower intensity, the root and stubble mass were 1826 and 1293 kg ha-1, respectively. 
It did not differ in pastures under higher intensity, where 1683 and 1747 kg ha-1 were registered. Thus, Quenia 
and Tamani have well regrowth potential under different grazing intensity. The trigger for define the grazing 
end point for Tamani should be from 25 to 15 cm, and for Quenia from 35 to 20 cm,respectively.

Keywords: forage plants, grazing management, grazing intensities
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Urinary excretion of purine and nitrogen derivatives of zebu cattle under 
grazing

Bianca C. Guimarães*1, Fernanda K. Gomes1, Bruno G. C. Homem1, Igor M. Ferreira1, 
Fernanda Pereira1, Iury A. F. Cruvinel1, Daniel R. Casagrande1

1Federal Uniersity of Lavras, Lavras/MG.
*Agronomy undergraduate student - biancacguimaraes@yahoo.com.br

The microbial protein synthesized in the rumen provides the best and most economical protein source for 
ruminants and can be measured by excretion of purine derivatives (DP) in the urine, however, excretion of 
DP can vary throughout the day. The objective of this  study was to evaluate the excretion of DP and zebu 
urine nitrogen compounds during grazing at different periods of the day. The experiment was conducted in 
an area belonging to UFLA, in Lavras, MG, from February to April, 2015. Two areas were used to conduct 
the experiment: 0.8 ha of Brachiaria brizantha cv. Marandu with Arachis pintoi cv. Mandobi and 0.6 ha 
of Brachiaria brizantha cv. Marandu where nitrogen fertilization was performed with 100 kg N ha-1. The 
experimental period consisted of four periods divided into 10 days for adaptation of the animals to the diet 
and 3 days of evaluations. Grazing was performed by six zebu heifers with an initial body weight of 400 kg 
on average. Experimental treatments were: grass-legume pasture (GLP) and fertilized pasture (FP). After the 
adaptation period, urine spot samples were collected to estimate microbial protein production (Pmic), total 
nitrogen (N) and urinary volume excretion in the interval of three consecutive days at 00:00, 4:00; 8:00; 
11:00 a.m., and 2:00, 5:00 and 8:00 p.m. These samples were diluted in a 0.036N H2SO4 solution and frozen 
at -10 °C. During these time intervals, the ingestive behavior of the animals was evaluated. Creatinine and 
purine derivatives (allantoin and uric acid) were analyzed to estimate urinary volume and Pmic production, 
as well as N in urine samples. The design used was a double reversal or Switch-back with four periods. The 
animals in the GLP treatment were more efficient in Pmic production in comparison to the FP treatment, with 
averages equal to 369.98 g day-1 and 344.73 g day-1 respectively (P = 0.05). The excretion of N was higher 
in the animals from the GLP treatment compared to the FP, with averages equal to 98.96 g day-1 and 92.45 
g day-1, respectively (P<0.05). The urinary ratios of the production of Pmic and creatinine (Pmic/creat), and 
the excretion of N and creatinine (N/creatine) were influenced by the treatments (P = 0.02 and P = 0.03, 
respectively) and time of collection (P < 0.05). The mean values of Pmic production and N excretion were 
357.35 g day-1 and 95.7 g day-1, respectively. From the values of the ratios Pmic/creat and N/creat, it was 
observed that the collection time with values for both, Pmic and N excretion, closer to the average, was from 
11:00 a.m. to 2:00 p.m. These data were correlated with the ingestive behavior, and it was observed that the 
Pmic productions are greater after two hours of the grazing peak, which occurred at 2:00 and 10:00 a.m and 
4:00 p.m. The collection time affects the Pmic/creat and N/creat ratios, so it is not recommended to use the 
urine spot sample to calculate the purine derivatives excretion during an aleatory time of the day.

Keywords: Microbial protein, legume, Arachis, creatinine 
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Use of feeding stations by beef heifers receiving supplement on ryegrass 
pasture

Juliana M. Machado.1*, Marta G. Rocha1, Luiz G. do Amaral Neto1, Lidiele Bairros1, Diogo 
L. Duarte1, Idemor J. F. Araldi Neto1, Luzilene da S. Costa1, Milene M. Nunes1
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Supplement consumption may interfere with the ingestive behavior of grazing animals, establishing different 
responses in the patterns of movement along the feeding stations. The length of stay and the number of bites 
by beef heifers at each feeding station were evaluated in feeding systems composed of ryegrass (Lolium 
multiflorum Lam.) pasture with heifers receiving three supplement levels (0.0, 0.5 and 1.0% of body weight 
(BW) of whole rice bran). The experiment  was carried from July to October 2014 at the UFSM, Santa Maria 
/ RS, Brazil. The grazing method was rotational stocking, with a variable number of animals to keep the post-
grazing canopy height at 10 cm, with successive periods of occupation and rest (five grazing cycles). Three 
Angus heifers tests were used per experimental unit with an initial age of 15-months and 155 ± 28 kg of BW. 
Ingestive behavior was evaluated at each grazing cycle during a period of 18 hours and of these data collected 
were calculated the feeding station and the number of bites per feeding station. The experimental design was 
completely randomized, with repeated measures arrangement, three levels of supplementation and six cycles 
of grazing. The data analysis was performed using the Mixed procedure and when differences were found, the 
means were compared by lsmeans procedure. We observed no interaction (P> 0.05) between the supplement 
levels × grazing cycles for time per feeding station and number of bite per feeding station. Heifers remained 
similar time per feeding station (9.4 ± 0.29 sec) when kept exclusively on pasture and receiving 1.0% BW 
supplement. The heifers that received 0.5% BW supplement remain 10.6% more time per feeding station 
when comparing the heifers in the others supplement levels. The number of bites per feeding station was 
similar between supplement levels (7.03 ± 0.35 bits; P> 0.05). Heifers modified the time per feeding station 
and the bites per feeding station as on the grazing cycles (P<0.05). In the first cycle (11.0 ± 0.41 sec), the 
heifers remained 37.5% more time per feeding station when compared to the sixth cycle (8.0 ± 0.41 sec). In 
the first, third, fourth and fifth grazing cycles the heifers performed similar number of bites per feeding station 
(7.5 ± 0.39 bites). In the second (6.8 ± 0.37 bites) and sixth (5.6 ± 0.37 bites) grazing cycles, the number of 
bites  per feeding station was smaller and different from each other. When beef heifers grazing on ryegrass 
receive whole rice bran as a supplement, only time spent in the feeding station is changed.

Keywords: ingestive behavior, Lolium multiflorum, number of bites, whole rice bran, rotational grazing
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Vertical strata of the canopy in exclusive ryegrass pasture or intercropped 
with legumes

Vitória D. R. Prior.1*, Luciana Pötter1, Maria J. O. Sichonany1, Luiz G. A. Neto1, Gabriela P. 
Bresolin1, Amanda C. Martini1, Giovana A. Rocha1, Juliana M. Machado1
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The vertical strata of the canopy of ryegrass (Lolium multiflorum Lam) was evaluated when ryegrass pasture 
was exclusive or intercropped with  vetch (Vicia sativa) or red clover (Trifolium pratense L.). The experiment 
was conducted at UFSM/RS, Brazil, in an experimental area of 7.2ha. The utilization of the pasture occurred 
from June to November of 2015. The grazing method was continuous, ’put and take’ stocking to keep the 
canopy height at 15±1.5 cm, with three test animals per paddock (Angus heifers). The evaluation of the 
vertical strata was performed in three areas representative of the  average height of the canopy, using two 
frames (0.25 m²) overlapped at 10 cm interval, characterizing stratum 1 (0-10 cm) and stratum 2 (>10 cm). 
Forage samples were collected from the two strata and separated manually in their botanical and structural 
components, and the bulk density (BD; g cm3-1) of each component was calculated. The experimental design 
was completely randomized, with repeated measures arrangement. When differences were verified the means 
were compared by the lsmeans procedure. The interaction feeding systems × evaluation periods was evaluated 
at 5% probability. The variables were modeled according to the pasture utilization days. The canopy height 
was maintained at 14.7±0.27 cm in all feeding systems (P>0.5). We not observed an interaction feeding 
systems × evaluation periods, in stratum 1, for the variables ryegrass leaf bulk density (LBD) and stem bulk 
density (SBD). In stratum 1, the LBD (3.02±0.18 g cm3-1) and SBD (2.67±0.15 g cm3-1) were similar in all 
feeding systems. In stratum 1, the LDB fitted a linear regression model according to the pasture utilization 
days (Ŷ=6.5-0.04x, P<.0001; r2=0.77; CV=27.4%) such as the SBD (Ŷ=0.45+0.02x, P<.0001; r2=0.65; 
CV=27.4%). We observed an interaction feeding systems × evaluation periods for the legumes bulk density 
(LGBD). The LGBD in stratum 1 was higher in the first period in the feeding system vetch (2.00±0.16 g 
cm3-1). In the other periods, the LGBD did not differ between the feeding systems (0.20±0.13 g cm3-1). This 
variable did not fit any regression model according to the pasture utilization days. In stratum 2, the LBD, 
SBD and LGBD did not show interaction between feeding systems × evaluation periods and did not fit any 
regression model according to the pasture utilization days. In stratum 2 there was no difference between 
feeding systems for LBD (0.76±0.23 g cm3-1), SBD (0.28±0.08 g cm3-1) and LGBD (0.1±0.01 g cm3-1) and 
these variables did not fit any regression model according to the pasture utilization days. The vertical canopy 
structure is not altered when ryegrass is intercropped with vetch or red clover in the stratum 2.

Keywords: canopy structure, continuous grazing, heifer, Lolium multiflorum, Trifolium pratense, Vicia sativa.
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Vitreousness of corn kernels in silage point: correlation with agronomic 
characteristics
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Corn silage is characterized by high energy coming from the kernels (Corrêa et al., 2003), therefore, this 
characteristic must be a factors for the choice of hybrids for silage  production. In the production of high 
quality corn silage, it should be considered not only the percentage of grains in the ensiled mass, but also the 
other components of the plant as a whole (Nussio et al., 2001). Therefore, crop yield (wet and DM basis) are 
important parameters to evaluate when searching for information about a particular genotype. Approximately 
half of the energy intake from dairy cattle diets comes from starch present in corn grain. The corn kernels 
are composed of two types of endosperm: dent and flint. The proportion of these varies according to the 
cultivar and determines the grain texture. The objective of this trial was to evaluate the correlation between 
vitreousness (texture) and agronomic characteristics at the silage point. The study was conduced in a completely 
randomized block design with four replicates(plots of 24 m2 each). The seeding was in October 2014, in 
Castro/PR, Brasil. Thirteen Brazilian genotypes were used (P 32R22H, P 1630H, P 30F53YH, AS 1656PRO2, 
AS 1572PRO, AG 8041PRO, AG 8780PRO3, Fórmula TL, IPR 127 – White, WXA 504, Popcorn, Red and 
Purple) and an American hybrid (DKC 52-61PRO2 - positive control). The vitreousness was calculated as 
the percentage of vitreous endosperm (manual dissection) relative to the total endosperm. At the silage point 
it was evaluated: cycle, final population, plant height, crop yield (wet and dry matter -DM- basis) and grain 
production. Vitreousness was correlated with agronomic characteristics at silage point by the analysis of Pearson 
correlation (PROC CORR). Correlations were considered significant when P <0.05. The vitreousness between 
47 to 84%, the North American commercial hybrid DKC 52- 61PRO2showedanaverageof48%vitreousness.
Theplantheight(r=-0.24;P=0.07), final population (r = -0.11; P = 0.44) and crop yield wet (r = -0.15; P = 
0.25) were not affected by vitreousness grain. There was a positive correlation (r = 0.41; P = 0.01) between 
vitreousness and cycle at the silage point. Likewise, negative correlation was verified (r = 0.56; P<.0001) with 
the DM content, evidencing that genotypes with less vitreousness kernels were earlier and higher DM content 
in relation to dent texture genotypes. Was verified a negative correlation (r = -0.37; P = 0.01) and (r = -0.33; 
P = 0.01) between vitreousness and grain production and DM production at the silage point, respectively. 
The genotypes with less vitreousness kernels were earlier, higher DM content, higher dry mass and grain 
production. It was possible to identify agronomic variations between genotypes. Thus, for choosing silage 
genotypes, the focus shouldbe on materials with higher dry mass and kernels/starch production.

Keywords: crop yield, dent, flint, genotypes, starch, texture
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Whole soybeans improve the aerobic stability of reconstituted corn grain 
silage

Fernando A. Jacovaci*1, Dheyme C. Bolson1, Matheus G. Ribeiro1, Antonio V. I. Bueno1, 
Viviane C. Gritti1, Bruno S. Campos1, Kácia C. Scheidt1, Clóves C. Jobim1 

1Department of Animal Science, State University of Maringá/PR
*jacovaci.faj@gmail.com

Store high moisture corn is a strategy to improve starch digestibility when compared  with other dry processing 
methods or unprocessed corn. However, corn grain silage has been reported as highly susceptible to aerobic 
deterioration upon air exposure. Corn grain ensiled with soybeans increased the aerobic stability of the 
final silage ina previous test in our lab. Additionally, ensiling soybeans and corn grains together could be a 
feasible option to increase protein and energy contents of this concentrate mixture and facilitates the feeding 
management in small farms. Therefore, our aim was to evaluate the aerobic stability of corn grain ensiled as a 
sole substrate (RC) or added  with 20% of soybeans (RCS). Both grain mixtures were dry-rolled, rehydrated 
to 30% of moisture and packed in 1.5 m diameter Ag-bags. After 90 d of storage, silages were exposed to 
air during 7 d. Four samples per treatment were placed in buckets and allocated in a room with constant 
temperature (20±1.5°C). Ambient and silage temperature were recorded every 30 min with temperature 
loggers. The aerobic stability was defined as the time elapsed before silage and ambient temperature differed 
by more than 2°C. Temperature accumulation in 5 d and 7 d, and maximum temperature were also computed. 
Silage pH was measured every day of air exposure. Data were analyzed using the PROC MIXED of SAS and 
means compared with Tukey’s test (α = 0.05). Ensiling corn and soybeans together increased (P < 0.01) the 
aerobic stability of silage (15.7 h and 45.5 h for RC and RCS, respectively), as also noticed by the time elapsed 
to increase silage pH after air exposure (48 h and 96 h for RC and RCS, respectively). Neither temperature 
accumulation in 5 d (62.0°C and 53.5°C,  respectively) and 7 d (102°C and 92.8°C, respectively) nor the 
maximum temperature (48.0°C and 48.1°C, respectively) were affected by treatments, indicating that after 
started the aerobic deterioration reached the same extension in both silages. Ensiling soybeans and corn grains 
together could be a feasible strategy to improve the aerobic stability of high moisture cornsilage.

Keywords: aerobic deterioration, grain processing, high moisture corn
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Wild Lactobacillus hilgardii and commercial Lactobacillus buchneri strains 
in sugarcane silage in farm-scale silos

Cátia L. A. Fernandes*, Andreia O. Santos, Beatriz F. Carvalho, Iara C. Pereira, Carla L. S. 
Ávila

Universidade Federal de Lavras, Lavras/MG 
*Graduanda em Zootecnia - catialvesf@gmail.com

Sugarcane (Saccharum spp) has favorable aspects for the process of silage production, however, is susceptible 
to a high degree of alcohol fermentation by yeasts. Heterofermentative lactic acid bacteria have been studied 
as inoculants to improve sugarcane silage preservation during both anaerobic storage and air exposure. This 
study aimed to evaluate the effects of the inoculation of a wild bacteria isolated from sugarcane silage and 
commercial strain on the fermentative profile of sugarcane silages ensiled in farm-scale silos. Lactobacillus 
hilgardii CCMA0170 (LH) and commercial Lactobacillus buchneri NCIMB40788 (LB) strain were inoculated 
to 5 log cfu g-1 of forage and evaluated at 0, 35, 41, 48, 55, 62, 69, 76, 83, 90 and 97 days of fermentation. 
Water extracts were prepared using 25 g sample and blended in 225 mL of 0.1% sterile peptone water to 
determinate fermentation products (HPLC) and microorganism population. Yeasts and filamentous fungi were 
enumerated in Dichloran Rose Bengal Chloramphenicol Medium (DRBC). The yeasts were distinguished from  
the filamentous fungi by colony appearance and cell morphology. For LAB enumeration, pour plating onto 
De Man-Rogosa-Sharpe agar plus nystatin (4 mL/L) was used. The  pH of each sample was determined. The 
initial reduction in the pH was more intense for LB silages after this period, a tendency toward stabilization. 
The LB silage produced more acetic acid in the first 35 days followed by LH silage and control silage, in 
which almost no acid produced. The ethanol concentration showed the most outstanding differences between 
silages after day 41 of fermentation. At the end of the fermentation process, the LB and LH silages showed 
respectively 46.3 and 45.6 g kg-1 of DM  ethanol, and the control silage had the highest content (58.8 g kg-1 

of DM). The metabolism of L. hilgardii is similar to that of L. buchneri, with both species showing an ability 
to degrade lactic acid and form acetic acid and 1,2-propanediol under anaerobic conditions. On average, the 
values of the final products of the inoculated silages were similar and differed from those observed in the 
control treatment, with higher levels of acetic and lactic acid and 1,2-propanediol and lower propionic acid 
values and ethanol. The LAB population decreased (33.9%) until the 35th day for control silage the inoculated 
silages this population were more stable. During the fermentation process, the control silage had a higher 
yeast population (3.40 log CFU g-1) compared to other treatments inoculated with LB and LH with 2.59 
log CFU g-1 and 2.80 log CFU g-1, respectively. After 96 days of fermentation, the population of filamentous 
fungi was reduced in all evaluated silages. Lactobacillus hilgardii (CCMA 0170) was considered promising 
as inoculant for sugarcanesilages.

Keywords: fermentative profile, heterofermentative, lactic acid bacteria, acids 
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Yield and chemical composition of green foliage, seed and straw of sesame 
(Sesamum indicum) in Tierra Caliente, Mexico

José Alonso Galeana1*, Rafael Rodríguez Hernández3, Esteban Julián Mireles Martínez1, 
Ma. Trinidad Valencia Almazán1, Cinthya García Valle1, Rebeca León Benítez1, José Luis 

Ponce Covarrubias2, Rosendo Cuicas Huerta1

1Facultad de Medicina Veterinaria Zootecnia # 1. Universidad Autónoma de  Guerrero, 
México. 2Facultad de Medicina Veterinaria y Zootecnia # 2. Universidad Autónoma   de   

Guerrero, México. 3Instituto de Ciencia Animal. Cuba.
*mvzalonshce@gmail.com

The objective of this work was to estimate the yield and chemical composition of green foliage, seed and 
straw of sesame (S. indicum). The planting was carried out during the rainy season (July-September) of 2015, 
in the experimental field of the Faculty of Veterinary Medicine and Animal Husbandry of the Autonomous 
University of Guerrero, Mexico. The experimental field is located at 250 meters above sea level. The climate 
is warm sub-humid, with a temperature range of 24-30 ° C, and in the hot season reaches 46 ° C in the shade. 
The annual precipitation regime is 800 to 1200 mm. The cultivation was carried out on a plot of 18 x 30 
meters, divided into four strips of five grooves each. The cultivation, control of weeds and harvesting were 
done in a traditional way. The variables studied were: yield per hectare and chemical composition of green 
foliage, seed and straw of sesame. A random block experimental design was used. The data were analyzed 
according to ANAVA and when differences were detected, the means were compared using the Tukey test (P
<0.05), according to the statistical package InfoStat. The yield of green foliage was 13,748.2 kg ha-1, with a 
minimum of 10,183.9 kg ha-1 and a maximum of 18,575.42 kg ha-1. The chemical composition of the green 
foliage was: 27.33%, 16.49%, 21.48%, 55.72%, 19.82% and 13.83% for MS, PC, EE, FDN, FDA, and CZ, 
respectively. Seed yield was 767.78 kg ha-1, with a minimum of 441.6 and a maximum of 10842.4 kg ha-1. The 
chemical composition of the seed was 93.7%, 27.2%, 50.0% and 4.0% for MS, PC, EE and ZC, respectively. 
The chemical composition of the sesame straw was 91.6%, 5.8%, 3.5%, 82.0%, 74.9% and 8% MS, PC, EE, 
FDN, FDA and CZ, respectively. It was concluded that the yield of the biomass of the green foliage was lower 
than the yield reported for other forage plants such as maize and sorghum. However, the contents of protein 
crude, extract ethereal and minerals of sesame are higher than the values reported for theseforages.

Keywords: Sesame, green foliage, seed, chemical composition.

Theme 5  |  Grasslands and forages

mailto:mvzalonshce@gmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 736

A technique postprandial gastric of in horses

Gabriela D. V. Pombo*1, Yasmin S. Pereira1, Hortência C. Mazzo1, Luiz A. J. M. Filho1, 
Murillo Ormieres2, Alvaro P. L. Oliveira3, Cauê F. R. Paz3, Alexandre O. A. Gobesso1

1Animal Nutrition and Production Department/VNP – São Paulo University/FMVZ-USP; 

2LabEqui intern and UNIFIAN Veterinary School undergrad, 3Federal University of Minas 
Gerais, Belo Horizonte/MG.

*Doctoral student – gpombo@usp.br

Equine stomach has been previously reported to be a place of intensive fermentative processes: high microbial 
and organic acid concentrations, and a concomitant high digestion of starch. The objective of this study was to 
develop a new procedure to collect gastric digesta from a conscious horse based on naso-gastric (NG) intubation 
and videogastroscopic guidance. Eight Arabian geldings with approximately 9.3 ± 0.5 y and 457 ± 28 kg of 
body weight were used. Diet was formulated to attend a dairy intake of 1.75% body weight, which 0.75% was 
pelletized concentrate and 1% was Tifton-85 hay. Animals were divided in four groups and treatments were: 
control (CTR - without yeast), live yeast (LEV - 15 g/animal/day, placed on concentrate at feeding), protected 
yeast (PROT – 20 g/animal/day, set during concentrate pelleting in animal’s food factory) and live + protected 
yeast (addition of PROT - 20 g/animal/day + LEV - 15 g/animal/day: pelletized concentrate with protected 
yeast plus live yeast. Total yeast: 35 g/animal/day). The experimental period consisted of 4 periods of 22 days 
each [15 days of adaptation to diet, 5 days of total collection of feces (TCF) and 1 day for collection of gastric 
contents (CGC)]. Wash-out period was 15 days. The CGC was carried out according to adapted methodology, 
where after two hours of the first meal (concentrate and hay) and access to water ad libitum, horses were 
placed in a stall and 0.1 mg/kg of Detomidin® (Syntec, Votuparim, Brazil)was administrated intravenously 
for sedation. Ten minutes later, a NG tube (PVC, 2.85 m length, 15 mm internal diameter, 19 mm external 
diameter) previously warmed in hot water and coated with mineral oil was inserted through the nostril and into 
the oesophagus. A 3 m flexible video-endoscopor 10.8 mm external diameter, previously coates with silicon 
oil at its end, was introduced into It was inserted into the contralateral nostril and pushed along with NG tube 
into the stomach. Nasogastric tube was positioned with one end in contact with a paste of digestion visualized 
by video endoscope in the region of the stomach body next to marcus plicatus. Vacuum pump was used to 
aspirate chyme into probe and into glass recipient. To pH value was measured by pHmeter immediately after 
collection. Data were analyzed by variance analysis. There was no difference in pH values of the gastric 
contents between treatments (P = 0.81; mean pH 6.2). We conclude that the adaptation performed for this 
procedure of gastric digestion was easy to apply, with high tolerance by the horses, in addition providing 
perfect precision of collection site to beevaluated.

Keywords: equine, stomach, yeast
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Ammoniacal nitrogen in an in vitro fermentation system using equine feces 
as inoculum

Bruna C. Franzan*1, Tatiana W. Franco1, Giselle Stefani1, Fernando Q. Almeida, Vinicius P. 
Silva1

1Universidade Federal Rural do Rio de Janeiro, Seropédica/RJ, Brasil
*Doctoral student/ CAPES studentship – bruna.franzan@hotmail.com

The objective of this study was to evaluate the effect of substrate hydration and equine fecal inoculum dilution 
on the ammoniacal nitrogen concentration (NH3) after 72 hours of incubation using an in vitro method. A 
completely randomized design in a 2x2 factorial arrangement was used. The first factor was the hydration 
time of the substrate: 0 and 12 hours; the second factor was the dilution of feces in a nutrient solution relation 
of 1:1 and 1:3 (weight:weight). The trial had five repetitions. The experiment was conducted at the Equine 
Health Research Laboratory - EQUILAB / UFRRJ and was approved by the Ethics Committee (nº2015 
/ 002590). Three healthy stallions with 400 kg BW were used. The diet consisted of coastcross hay and 
concentrate meal (66:34) with average intake of 26 g DM kg-1 BW. After 21 days of adaptation to the diet 
and the management, the feces were taken directly from the rectum of the animals, two hours after the first 
meal. Immediately after collection, the feces were mixed with nutritive solution according tothe second 
factor, homogenized and kept in a water bath at 39°C constantly sprayed with CO2. After one hour, the 
material was filtered and 10 mL of inoculum was added to previously prepared bottles. The fermentation 
bottles were prepared as the following order: 1 g of 2mm grounded coastcross hay, 90 mL of a nutritive 
solution was added 12 hours before inoculation and at the incubation time according to the first factor. After 
72 h of inoculation, the fermentation residues were homogenized, centrifuged at 10,000 rpm for 10 min in 
a refrigerated centrifuge at 4°C. After centrifugation, 5 mL of the supernatant was pipetted, distilled and 
titrated according to the micro Kjeldahl method. The NH3 concentration was estimated by the formula: NH3 

(mg dL-1) = (VxNx14x100) / A; Where: V = volume of sulfuric acid (mL); N = normality of the sulfuric 
acid used to titrate the sample; 14 = the atomic weight of the nitrogen; A = aliquot volume (mL). The results 
were submitted to a 5% ANOVA using the SAEG program. None significant effect of the factors on average 
values of NH3 after 72 hours of incubation was observed. The bottles submitted to the 1:1 and 1:3 dilutions 
presented average values of 2.51 and 2.48 mg dL- 1, respectively. The bottles containing hydrated substrate at 
the inoculation time and 12 hours before inoculation had average values of 2.2 and 2.8 mg dL-1, respectively. 
In the absenceofadequatecarbohydrates,somebacteriapresentinthelargeintestinecanuse protein as a source of 
energy, resulting in the formation of ammoniacal nitrogen. In this case, the results suggest that a 12 hours’ 
period of substrate hydration resulted in an increase of the protein fermentation presents in the coastcross hay, 
raising its NH3 concentration independent of the microorganisms’ concentration of the inoculum, since this 
methodology did not consider the NH3 of the inoculum, the microbial mass of the fermentation residue and 
the nutrient solution. The in vitro fermentation technique is an important technique in order to support studies 
about the bacteria’s nitrogen metabolism coming from equines’feces.
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Apparent digestibility of dietary nutrients of horses supplemented with 
live yeast and protected yeast
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Ormieres2, Gabriella de Mello Chagas1, Nicolas V. Duarte1, Alexandre A. O. Gobesso1

1Animal Nutrition and Production Department/VNP – São Paulo University/FMVZ-USP; 

2LabEqui intern and UNIFIAN Veterinary School undergrad
*Doctoral student – gpombo@usp.br

The use of live yeast supplementation in horses has been studied by the potential of reducing the production 
of undesirable fermenters in the large intestine. However, the use of protected live yeast has not yet been 
reported for equines. The study evaluated the effect of supplementation with live yeast and protected yeast 
on digestibility in idle mature horse. Eight Arabian geldings with approximately 9.3 ± 0.5 y and 457 ± 28 kg 
of body weight were used. Diet was formulated to attend a dairy intake of 1.75% body weight, which 0.75% 
was pelletized concentrate and 1% was Tifton-85 hay. Animals were divided in four groups and treatments 
were: control (CTR - without yeast), live yeast (LEV - 15 g/animal/day, placed on concentrate at feeding), 
protected yeast (PROT – 20 g/animal/day, set during concentrate pelleting in animal’s food factory) and live 
+ protected yeast (addition of PROT - 20 g/animal/day + LEV - 15 g/animal/day: pelletized concentrate with 
protected yeast plus live yeast. Total yeast: 35 g/animal/day). There were 15 days of adaptation to diet, then 
5 days for total fecal collection (TFC) (the horses were kept in stalls with a concrete floor without bedding), 
and 15 days of wash out between the periods. Feces were homogenized every 12 h and a 10% aliquot was 
placed in identified plastic bags, stored in a freezer. At the end of the 5 days of TFC, they formed composite 
samples. Dry matter (DM), organic matter (OM), crude protein (CP), ethereal extract (EE), neutral detergent 
fiber (NDF) and acid detergent fiber (FDA) were analyzed.Data were submitted to analysis of variance and the 
treatments means were compared through orthogonal contrasts; C1: CTR versus LEV, PROT and L + P; C2: 
L + P versus LEV and PROT; C3: LEV versus PROT. There was an improvement of the apparent digestibility 
in the fibrous fractions when the animals were supplemented with yeast, independent of yeast (C1), and 
improved EE digestibility when LEV or PROT (C2) yeast was used. In the present study, it was possible to 
affirm that the use of Sacharomices cerevisae, protected or live yeast, improves the digestibility of fibrous 
fraction in the diet and the ethereal extract when usedseparately.
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Changes in fecal parameters of horses submitted to pelletized or extruded 
complete diet with different sources of fiber

Kátia Feltre*¹, Gabriela do V. Pombo¹, Yasmin de S. Pereira¹, Luiz A. J. de Moraes Filho¹, 
Fernanda R. G. Garcia¹, Bianca P. Moretti², Júlio C. de C. Balieiro¹, Alexandre A. de O. 

Gobesso¹
¹Universidade de São Paulo, FMVZ, Pirassununga/SP - Brazil; ²Universidade de São Paulo, 

FZEA, Pirassununga/SP - Brazil
*Doctoral student - katiafeltre@yahoo.com.br

The regulation of lumen pH is one of the most important mechanisms in preserving normal function of the 
large intestine. Therefore, the aim of this research was to evaluate changes in pH, in concentrations of short 
chain fatty acids (SCFA) and lactic acid (LA) in feces of horses kept in stalls and submitted to complete 
diets, produced  with three different sources of fiber, pelletized or extruded. Eight male geldings, Mini- Horse 
breed were used. The diets were divided into control (50% roughage and 50% pelletized concentrate and 
supplied separately) and Complete Diet (50% roughage and 50% concentrate in a single product) provided 
three times a day. The animals and treatments were randomly distributed in two simultaneous Latin Squares: 
Square 1 – Elephant grass, Tifton 85 hay and dehydrated whole maize plant pelletized and control diet; and 
Square 2 – Elephant grass, Tifton 85 hay and dehydrated whole maize plant extruded and control diet. The 
data were submitted to analysis of variance considering the fixed effects of period, processing, treatment and 
interaction processing x treatment and, for the pH, the time factor was inserted. The results were compared 
by the Tukey test with p<0.05. Four periods of adaptation to the diet (15 days) and fecal collection (5 days) 
were performed with 21 day washout period. Fecal pH was measured for a 12- hours period and framed in 
four time bands of three hours each. The samples were collected at the moment of spontaneous defecation, 
diluted in the proportion of 50 g of feces to 50 mL of distilled water, homogenized, immersing the electrode 
from the pHmeter for reading and then framed within the three-hour time bands. For SCFA (acetic, propionic 
and butyric) analysis, 10 g of feces immediately on defecation were collected and diluted in 20 mL of 
distilled water, homogenized and leached in porous tissue, and 4 mLof the sample were transferred to tubes 
without anticoagulant containing previously 1 mL of formic acid PA degree HPLC 98-100%, centrifuged for 
12 minutes at 1,800 x g and 2 mL of the supernatant were transferred to micro tubes and analyzed by gas 
chromatography. For the LA analysis 2 g of feces were collected at the time of spontaneous defecation and 
measured by spectrophotometry for  biological fluids. Different fiber sources and types of processing did not 
interfere with fecal pH values and SCFA concentrations in equine feces (p>0.05). However, it can be observed 
that the pelleted feed provided higher concentrations (p<0.01) of lactic acid in the feces (4.37 mM) in relation 
to the extruded feed (2.02 mM). It can be concluded that the processing and the different sources of fiber do 
not interfere in the concentration of SCFA and in the pH of the feces, maintaining the digestive health of the 
animals. However, changes in lactic acid concentrations in the feces, without altering the other parameters, 
were observed for pelleteddiets.
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Decreasing pH of mammary gland secretions determines the day of parturient 
in mares
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Duarte2, Cristiane Morais1, Gabriella de M. Chagas1, Alexandre A. O. Gobesso8
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Sao Paulo, Brazil; 2 FZEA-USP Animal Science undergrad, Pirassununga/Sao Paulo

*Master student – yasminsalespereira@usp.br

A method that could prove useful in predicting an accurate date and time of foaling would be beneficial to 
provide support to the mare and foal during parturition. Thus, the aim of this study was determine the day 
of the birth using the pH parameter of the mammary gland secretions in prefoaling mares, and compare 
two different methods. Thirty pregnant undefined breed mares were used during two foaling seasons. They 
were kept on pasture. Prefoaling mammary gland secretions were collected from approximately 310 days of 
gestation until parturition. The pH was determined with a portable pH meter (Quimis®), and with pH strip test 
(Fusion®). Mammary gland secretion was collected during the feeding (16h30min /17h00min) of each mare. 
The samples were placed in a 5mL conical tube and the electrode was completely immersed into the sample. 
The electrode was left immersed for a few seconds until a stable pH measurement was achieved. Between 
measurements of each sample, electrode was thoroughly rinsed with distilled water. The determination of pH 
using the strip test was performed according to the manufacturer’s recommendation. A small strip was placed 
for two seconds in mammary gland secretion and removed from the sample. After 40 seconds, the strip test 
colour change was compared with the colorimetric  scoring system provided by the manufacturer, and the 
value was recorded. The pH detection ranged from 1 to 14, with increments of 1. The data were analysed 
via a mixed model with the mare as a random effect and time as a fixed effect. Correlations were determined 
between the two methods of pH measure, and pH meter values by Pearson. The pH of mammary secretions 
decreased (P<0.0001) at the day prior parturition based upon determinations with either the pH meter or strip. 
Mammary secretions pH decreased significantly on the day of parturition compared with the day prior in both 
methods. And the two methods were correlated (r=0,92; P<0.0001). In conclusion, pH of the mammary gland 
secretion can be used to determine day of foaling, and the both methods can be used to determine the day 
ofparturition.
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Effect of fructo-oligosaccharides supplementation in the faeces 
characteristics to suckling foals
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Fructo-oligosaccharides (FOS) are prebiotic additives composed of naturally occurring medium and short 
chain fructose molecules linked by a β 2-1 glycosidic bond. Such linkages cannot be hydrolyzed by the 
digestive enzymes present in mammals, so FOS stimulates the production of beneficial bacteria that are able 
to hydrolyze such bonds. Therefore, the prebiotic supplementation can offergastrointestinal well-being and 
nutritional benefits to animals, but this effect are still unknown. The objective of this work was to evaluate the 
effect of the prebiotic fructooligosaccharide on the faeces characteristics of suckling foals. The experiment was 
carried out at Cabral’s haras in Rio Claro, RJ. Sixteen Mangalarga Marchador foals were used in a completely 
randomized experimental design, with two treatments and eight repetitions (animals). Treatment I - oral 
supply of the FOS additive and Treatment II (control) - the animals received oral solution without the FOS 
additive. The experimental period was seventy- five days, initiating supplementation at birth. The faeces were 
collected directly from the rectum of the foals with a disposable glove. The feces collection was performed 
every two days until the tenth day of age and, from then on every four days until the seventy- fifth day of age. 
Immediately after the collections the consistency and coloring were recorded in a specific form, according to 
the methodology of a subjective scale established by Berg et al. (2005), being: 1) Extremely dry; 2) dried; 3) 
normal; 4) pasty or “ruminant-type”; and 5) diarrheal; and by Gonçalves et al. (2006), being categorized as 
normal (greenish), blackish, reddish and yellowish or whitish.The results of consistency and coloring were 
submitted to non parametric analysis by Wilcoxon test between treatments.The coloring to meconium was 
blackish, reaching reddish and yellowish in the subsequent days until total elimination of meconium. When 
the foal heat diarrhea begun, about seventh to fourteenth day of age, the feces became greenish and continued 
until the end of the experimental period. To consistency, was observed a difference between treatments in the 
second day of age(p<0.05),showingameanof and 3.75 for the supplemented and not supplemented groups, 
respectively, featuring more dry stools on supplemented group. The supplementation with FOS did not provide 
changes in the characteristics of consistency and coloring of foals’ faeces. A normal pattern was observed, 
varying according to the age, mainly because they are passing through a dietary transition period (liquid to 
solid), with coprophagy, and are still affected by foal heat diarrhea during the periodevaluated.
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Effects of a completely unknown extruded feeding on the equines’ ingestive 
behavior
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The effects of offering an unknown concentrate that had physic format on the ingestive behavior of equines 
were evaluated. Twenty mares from 3 to 7 years old with 400 kg live weight were used in a randomized design 
analysis in a split plot arrangement. The treatment was an unknown concentrate feed in two different physic 
formats: extruded in pellet and 1 mm size grounded that were evaluated in two moments: first contact before 
and after 10 adaptation days. At the first contact, were offered 200 g of each concentrate simultaneously and 
were evaluated the dry matter intake (DMI) and the Ingestion rate (IR%), which refers to the consumption of 
each concentrate due the total at the 3 minutes limit. After the first trial, both concentrates were offered for 
10 days straight in order to be aware about the organoleptic and physical characteristics. After this period, 
the same trial to quantify the behavior alteration of the choosing process was done. The average values of the 
IR% and the DMI were compared by the Tukey test (5 %). The dry matter intake didn’t show any statistic 
difference between both concentrates in both moments evaluated (101 g and 145g /3 min; 80 g and 95 g/3 
min, respectively). However, the dry matter intake of both treatment raised after the 10 days of adaptation 
(average value of 90 g and 120 g /3 min, respectively) revealing a learning time effect. The ingestive rate 
didn’t show any statistic difference between before and after the learning of the pelleted extruded concentrate 
and ground extruded that presented 47% and 60%; 53% and 40% respectively. This result after learning could 
be explained due a low feeding waste while chewing the ground extruded ration taking in consideration the 
animals’ alimentary behavior adequacy of the unknowing flavor, smell and physic format presented, and also 
there is a facility of apprehension of the pelleted ration by the animals. The ingestion rate was developed 
to adjust the feed preference during an evaluation period, and with that, discover the quantity of dry matter 
that was consumed of each ration in relation of the total consumed of both, in order to know which feed was 
better taken by the animals. The constancy of the ingestion rate between the before and after learning shows 
that the learning time with the offered rations weren’t relevant to make a conclusive analysis of the animals 
preference to both rations. After the learning were observed an increase of the pelleted extruded concentrate 
intake that probably means that the animals got used to the pelleted format, which as explained before is due 
to a better apprehension in comparison to the ground feed. After the presented facts, were concluded that after 
the adaptation period the intake of both concentrates increased. 

Keywords: adaptation, concentrate, pelleted 

Theme 6  |  Horse farming

mailto:vinialves0893@gmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 743

Effects of the inclusion of Saccharomyces cerevisiae yeast in equine diets 
over inflammatory responses through tumor necrosis factor-α (TNF-α) 

measuring
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Endotoxins are one reason of inflammatory responses in animals. Many authors found that endotexemia is 
the biggest cause of mortality in horses and numerous mediators, secreted by host cells, are responsible 
of combating it, for example the tumor necrosis factor-α (TNF-α). In addition to it, inclusion of prebiotics 
in animal feed make possible to stabilize the microbial population and even to enhance food digestibility. 
Saccharomyces cerevisiae yeast has some antimicrobial properties, but its use as protected yeast for equine has 
not been reported, yet. Therefore, we sought to study the action of live yeast and protected yeast as an inhibitor 
or a reducer of pathogenic microorganisms grow, associated to the regulation of inflammatory activities of the 
intestine, by analyzing TNF- α serum levels. Eight Arabian Horses (5 years old and 457 ± 28 kg body weight 
(BW)) were fed with a diet of 1.75% of BW). The experimental design was Latin Square double balanced 
with eight animals and four diets: control (CTR); live yeast (LIV); protected yeast (PROT); and protected + 
live yeast (P + L). The experimental period consisted of four periods of twenty-two days each [fifteen days 
of adaptation to the diet, five days of total collection of feces (TCF) and one day for collection of gastric 
contents (CGC)]. “Wash out” period consisted of fifteen days. To determine serum TNF-α, blood samples 
were collected a hundred and fifty minutes after morning feeding, at the second day of TCF, and analyzed by 
ELISA enzyme immunoassay test. Data were submitted to variance analysis and the treatments means were 
compared through orthogonal contrasts (C):C1 (CTR versus LEV, PROT and P + L); C2 (P + L versus LEV 
and PROT); C3 (LEV versus PROT). The results did not show statistical differences in TNF-α serum levels: 
0.9584 ng mL-1 (CTR); 1.0163 ng mL-1 (LIV); 0.8991 ng mL-1 (PROT); and 1.0881 ng mL-1 (P +L). It may 
be explained by the fact that the TNF-α is predominantly secreted by monocytes/macrophages and T and B 
cells. We believe that because there were no physiological changes in the animals during the experiment, 
as colic or any inflammations, serum levels of the mediator (TNF-α) did not alter. Few scientific papers 
has studied endotoxin concentration related to a Saccharomyces cerevisiae y   yeast in feed for horses. They 
found out that endotoxin levels increase when horses are exercised and when they are fed with a diet including 
Saccharomyces cerevisiae, endotoxin concentration diminished. Consequently, it is possible to suggest that 
the presence of this yeast in concentrate of horses in exercise may help to avoid or to treat endotoxemia, 
besides of helping those that present physiological conditions altered, as those already mentioned. Thus, we 
concluded that the protected and live yeast helped to avoid growing of undesirable microorganisms, as the 
TNF-α showed no significant alteration.
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Feeding preference of equines between forage peanut hay and alfalfa hay

Lucimara Strugava*1, Rhuanna S. Hillebrant1, Jéssica C. Seabra1, João R. Dittrich¹, Raísa L. 
Fantin¹

1Universidade Federal do Paraná, Curitiba/PR
*Graduation student - lucimarastrugava@gmail.com

Horses are herbivorous animals that select the food when they have opportunity to choose freely, selecting 
different parts of the plant. This selectivity can be influenced by several factors such as: nutritional demand, 
toxic compounds in the plant, availability of forage, social interaction and risk of predators. Grasses are 
the major sources of bulky food and should be present in the diet, meanwhile the leguminous plants are an 
important source of crude protein and they can also be used as a supplementation. The most used leguminous 
is the alfalfa, but it has a higher produce cost when compared to other crops. The forage peanut is another crop 
that is considered as good as the alfalfa, but remains underexploited. The aim of this study was to observe the 
feeding preference of the equines exposed to two different kind of foods introduced in different ways: entire 
plant (with stem and leaves) and only leaves. The experiment was carried out at Rancho Águas Nascentes, 
located in the city of Colombo/PR, during for 2 days in April 2016. Forage peanut hay was produced in the 
CPRA (Paranaense Reference Center in Agroecology), municipality of Pinhais/PR. Alfalfa hay was purchased 
in an agricultural store.This study used five gelding horses in an average age of eight years and an average 
weight of 407kg. The animals were from three different breeds: one Arabian Horse, one Paint Horse and 
three Crioulo horses. The animals were kept in grass pastures during the day and in individual stalls during 
the night, sharing the same feeding routine composed by: Cynodon pasture, Tifton 85 hay and concentrate 
(commercial ration and oat). At the experiment's day, the horses have been brought from the pasture, with an 
interval of thirty minutes between each other, they were kept inside the stall for one hour of fasting, and then 
taken to the round pen. The treatments utilized in this trial were: whole hay of forage peanut (Arachis pintoi), 
only leaves of forage peanut (Arachis pintoi), pintoi), whole hay of alfalfa and only leaves of alfalfa. Each 
treatment was repeated three times and each repetition was composed by 0.1 kg of each treatment, deposited 
in plastic containers fixed to the ground inside a round pen, along with the fence's line. Each horse has been 
taken separately to the round pen and conducted to all the plastic containers in order to recognize the samples. 
Thereafter, the horse has been released in the center of the round pen and stayed there for the period of 10 
mim. After that, the horse has been taken back to the pasture and the remains of the sample were collected 
and weighed. The average consumption for the treatments alfalfa's leaf, whole alfalfa, whole peanut and 
peanut's leaf were respectively: for the first animal 63%; 68%; 0%; 0%, the second animal 51%; 65%; 0%; 
0%, the third animal 50%; 54%; 9%; 0%, the forth animal 79%; 63%; 10%; 0, and for the fifth animal 5: 62%; 
87%; 5%; 0%. Alfalfa hay had the highest acceptance by the animals and the whole hay of alfalfa was more 
consumed than only the alfalfa leaves, in both trials. The sensory perception of the food by the animal, such as 
taste, smell, temperature, texture and consistency, may interfere with the preference, through the palatability.  
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Foraging development on foals grazing native grasslands

Anderson M. S. Bolzan*1, Marcelo Wallau1, Catarine Basso1, Julio C. R. Azambuja1, Gentil 
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1Universidade Federal do Rio Grande do Sul; 2Universidade Federal de Pelotas; 
3Universidade Federal do Pampa, Dom Pedrito/RS.

*Doctoral student – soaresbolzan7@gmail.com

The relationships between juvenile mammals and social models (i.e. mother and peers) are proposed as 
important factors affecting foraging learning. Diet selection and elaboration are relevant factors on animal 
development and productivity, especially in native grasslands with a great diversity of species of varied 
nutritional and anti- nutritional composition. For evaluating the foraging behavior and diet selection of foals, 
six free-ranging Criolo mares and respective foals were evaluated from birth date to 130 days old, using a 
continuous bite monitoring methodology, in the Pampa biome in Southern Brazil. Diet composition, foraging 
and other related behaviors were evaluated. Cumulative suckling time reduced exponentially from 41 ± 10 
min per day during the first weeks of life, to 7 ± 3 min at 130 days. During this period, herbage intake, time 
foraging and bite mass increased continually. Total observed intake (day-light period) in the first 22 days of 
life varied from 0.05 to 46.2 g of dry matter (DM), increasing to 2.5 kg DM at 130 days. The highest diversity 
for the foal’s diet was observed between 35 and 40 days before converging to similar composition as the 
respective dam. It was possible identifying three marked periods in the development of foraging behavior of 
foals: first, an exploratory phase (between 0 and 40 days old) with low herbage intake but high diversity of bites; 
second, a specialization phase (between 40 and 110 days old) characterized by an increase in forage intake 
and selection of specific type of plants; and, finally, stabilization phase (after 110 days), still with increasing 
forage intake but with similar diet composition as the respective dam. The higher diet diversity at younger 
ages can be explained by an exploratory hypothesis, where foals try different forages in a way to explore 
the food environment, since nutritional needs are supplied by milk consumption. As nutrient requirements 
increase, there is a greater need for increasing herbage intake, which is achieved by a longer time foraging 
and selection of items that offer greater bite mass, with choices being similar to those by the respective mare. 
Our results indicate that foals develop foraging behavior, at least partially, via social transmission from their 
mothers. Thus, the presence of a reference animal is essential for the foraging efficiency and performance of 
young mammal herbivores. This knowledge can help developing management strategies for a better use of 
native pastures, considering its diversity and overall complexity.
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Horse’s behavior submitted to a pelletized or extruded complete diet with 
different sources of fiber
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*Doctoral student - katiafeltre@yahoo.com.br

The stabling of horses and dietary concentration at predetermined times resulted in behavioral change, being 
coprophagy and bed intake the main observed stereotypes. The aim of this research was to evaluate the 
behavior of horses kept in stalls and submitted to complete diets produced with three different sources of fiber, 
pelletized or extruded. Eight male geldings, Mini-Horse breed were used, allocated in individual stalls with 
concrete floors covered with shaving bed, drinking fountain of known capacity and feed trough. The diets were 
divided into control (50% roughage and 50% pelletized concentrate and supplied separately) and Complete 
Diet (50% roughage and 50% concentrate in a single product) provided three times a day. The animals and 
treatments were randomly distributed in two simultaneous Latin Squares: Square 1 – Elephant grass, Tifton 
85 hay and dehydrated whole maize plant pelletized and control diet; and Square 2 – Elephant grass, Tifton 
85 hay and dehydrated whole maize plant extruded and control diet. The data were submitted to analysis of 
variance considering the fixed effects of period, processing, treatment and interaction processing x treatment. 
The results were compared by the Tukey test with p<0.05. Four periods of 20 days each were performed with 
21 day washout period, and all variables were evaluated from the 11th to the 13th day of each period. For 
behavioral analysis, instantaneous samples were taken every 10 minutes in a 12-hour period, using an observer 
and cameras attached to each stalls. The behavioral categories were classified as: standing, lying, feeding, 
locomotion, abnormal, water and others. The total of instantaneous samples was counted for comparison of 
frequencies (%). For the amount of water ingested (L kg-1 MS) it was used graduated plastic bucket (20 L). 
The leftovers were counted by emptying the drinking fountain and the values obtained by difference. For the 
time of consumption, the behavioral analysis records were used, counting the time in minutes from the first 
and second meals. Fiber sources and types of processing did not influence (p>0.05) the frequencies (%) of 
lying, abnormal behavior, water intake, other behaviors and water consumption. The processed diets altered 
the standing and feeding frequencies of the horses (p<0.01), increasing standing time and reducing feeding 
time in relation to the control group, which presented a longer ingestion time (78.13 minutes). There was an 
interactive effect (p<0.05) of the fiber sources and the types of processing in the frequency of the locomotion. 
It can be observed that in the diets that used the pelletized Elephant grass the animals moved less (0.86%) 
than in the ones that used the extruded (2.98%). It can be concluded that, although the consumption time was 
lower for the diets processed in relation to the control diet, it was not enough to alter the behavior of the horses 
housed during the experimental period.
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In what age young high performance of marcha batida Mangalarga 
Marchador horses can present similarity conformation of adult horses?
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Brazil today is the fourth largest breeder of equines in the world and the Mangalarga Marchador breed (MM) 
is the largest equine breed raised in Brazil. The breeding of this horses destined to compete in marcha batida 
gait contests will be reach high monetary value in the national agribusiness. For a MM be considered the 
best in the breed it is necessary to go through a technical assessment of the horse against breed standard after 
three years of age. However, these animals come into exhibitions in very young age, where the conformation 
evaluation analyzed equivalently for all age groups. To improve the selection and judgment of this breed, 
we aimed to verify the age of equivalence of the conformational measurements of the young marcha batida 
champions of MM breed with adults. Therefore, 301 MM champion of marcha batida were evaluated (154 
females and 147 males) from 15 to 58 months old during the years of 2014 and 2015. We measured: height 
at the withers (AC) and croup (AG). Length of: body (CC), head (CA), neck (CP), shoulder (EC), back-
loin (CDL) and croup (CG); width: head (LC), croup (LG) and chest (LP), thoracic perimeter (PT) and 
perimeter of cannon bone (PC). The animals were evaluated always on the left side, being placed square on 
flat surface. All measurements were performed by the same evaluator, using hipometer and measuring tape 
graduated in cm. The experimental design was completely randomized. The probability distribution of data 
and the homoscedasticity of the variances verified by tests Lilliefors and Cochran. Analysis of variance was 
considered with factorial arrangement 2 X 8 (two sexes and eight age categories). We used the Tukey test for 
comparison of averages between the experimental groups (p < 0.05). The values of EC, PT, PC, DL, CG and 
LG measures was the same of mature horses of 25 to 30 months for both sexes. From 31 to 36 months was 
equivalent of LC; from 39 to 42 from AG and CC; and 43 to 48 months LP. The CA, CP and BC equated for 
males the adulthood of the 25 to 30 months. Yet, for females, the equivalence of the measures took place of the 
31 to 36 months for CP and BC and from 39 to 42 months for CA. Is possible to observe that minimum height 
for standard record was achieved in these high performance animals, of 19 to 24 months in females (1.40 m) 
and 31 to 36months in males (1.47 m). It is concluded that MM foals can be judged with the same criteria to 
those used for adult horses only after 42 months of age where the measures are equals with the adult animals, 
except for the width of the chest which can suffer modifications until the 48 months. Therefore, the evaluation 
of MM breed should take into consideration the age stabilizing the conformation for better planning of the 
selection criteria by age group.
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Is it possible to use the standard of “International Saddle Horse” in the 
selection of Mangalarga Marchador breed?
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The Eclectic System of Proportions (Lesbre, 1930) proposes a standard of proportions between the regions of 
the horses body of based on length of the head and is known as “international standard of the saddle horse”, 
which has always been used in teaching of horse breeding in Brazil aiming at evaluation of the conformation 
of the saddle horse. However, this standard has been developed with reference to adult animals of foreign 
breeds, which presents as their standard gait, the trot. The Mangalarga Marchador (MM) is the most numerous 
breed of horses from Brazil and despite a different standard gait, the marcha, has used the same system of 
proportions for selection of gaited horses in various group of ages. Considering this difference the aim of this 
assay was to compare the proposed measures in the “international saddle horse” standard with the elite MM 
breed horses. Therefore, 423 MM horses from 15 to 60 months of age had its proportions evaluated, being 122 
Marcha Picada (MP) (67 females and 55 males) and 301 Marcha Batida (MB) (154 females and 147 males) 
during the national exhibition of 2014 and 2015 of MM breed. All measurements were made by the same 
evaluator, using hipometer and measuring tape, always in the left side the animal, positioned squared and on 
flat surface. The animals were divided into 8 groups differentiated by age, sex and type of gait (MP or MB). 
The measures of height, length, width and perimeter of all horses were taken and the measurements obtained 
were used to calculate the proportions of MM breed, being subsequently compared with the index and 12 
more body proportions described by Lesbre (1930). The experimental design was completely randomized. 
The probability distribution of data and the homoscedasticity of the variances were verified by Lilliefors and 
Cochran tests. For each type of gait was considered variance analysis with factorial arrangement 2 X 8 (two 
sexes and eight age categories). Tukey test was used for comparison of averages between the experimental 
groups (p < 0.05). From the 15 months of age the elite MM horses, males and females, are medium shape 
(mediolines) in all age groups, being within the standard of the saddle horse. The ratio between width and 
length of the head resembles a proposal in the international standard. However, the ratio of head/neck (1:1.10) 
differs from the default being closest for workhorse (working breeds). The analysis of the other proportions 
shows that the international standard of saddle horses, proposed by LESBRE (1930), can be used with caution 
for comparison of most of the regions, since distinct growth periods, sex and types of gait, sometimes can be 
differ from the system. From these differences suggests the creation of system better suited to the characteristics 
of the MM breed.

Keywords: Equine science, conformation, gaited horse 

Acknowledgments: Escola de Veterinária da UFMG, CNPq e ABCCMM.

Theme 6  |  Horse farming

mailto:katebar@terra.com.br


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 749

Methodological validation to evaluate physical performance of yearlings in 
an equine circular multiple walker
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The aim of this research was to validate methodology of biochemical and heart rate (HR) data collection of 
fillies and colts during physical conditioning in equine circular multiple walker (ECMW). Eleven yearlings 
with approximately 17 months and never exercised before were separated in two groups of 5 colts and 6 
fillies, having mean body weight of 355,17 ± 26,63 kg and 411,42 ± 29,49 kg, respectively. Daily individual 
dry matter intake was 2% of body weight, where 50% consisted of mash concentrate and 50% Tifton-85 hay. 
Water and mineral salt were supplied ad libitum. Animals were submitted to gradual exercise for 58 days 
in ECMW Equiboard®, increasing one day of exercise each two weeks. Exercise protocol was divided in 
phases: (1) 10 min at 2,22m/s; (2) 15 min at 3,33m/s; (3) 5 min at 4,17m/s; (4) reversing direction; (5) 5 min 
at 4,17m/s; (6) 15 min at 3,33m/s; (7) 10 min at 2,22m/s. Blood samples collection was adapted from high 
velocity treadmill methodology, and was executed during phase 4 and after exercise conclusion. In days 0, 16, 
31, 46 and 57, yearlings were intravenous catheterized with 14G catheter coupled to a 120 cm perfusion line 
extender fixed in skin with glue. Line extender extremity was linked to a three way connector for blood sample 
collection inside ECMW. Collection circuit (catheter, line extensor and three way connector) was filled with 
10% heparinized solution to avoid coagulation. In phase 4, blood was collected quickly after 10% heparinized 
solution removal to prevent interference in exercise and sampling. At the end of exercise, more blood samples 
were collected for measuring lactate, glycaemia, insulin, aminotransfer aspartate (AST), and creatine kinase 
(CK). Time of collection was: 0 (immediately after exercise), in the sequence 1, 3, 5, 10, and 15 minutes for 
lactate, glucose and insulin; 3 and 6 hours for AST; 24h for CK. HR during exercise was obtained with HR 
digital monitors (Garmin Forerunner 305®) using equine adapters (V- Max®). Experimental design was 
completely randomized with repeated measures and two comparative groups. All analyses were submitted 
in PROC MIXED procedure of SAS (Statistical Analysis System, version 9.4). Gender did not influenced 
measured parameters (P < 0,05). HR was normal during evaluation, proving that this technic does not influence 
data collection. There was no quality and quantity loss of data. Means were accurate regarding metabolic and 
physiological responses because they were collected during phase 4 and after exercise. Circular multiple 
walker is a satisfactory alternative for biochemical and physiological parameters collection during exercise 
and can be used for physical conditioning studies.
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Milk composition and production of Pêga donkeys

Santos I.C.B.*1; Pereira, C. A.1; Santos, A.C.A.1; Novais, A.S.1; Brasil, J.M.S.1; Cordeiro, 
A.L.V.1; Pedroza, G.V.1; Oliveira, C.A.A1 

1Federal University of Bahia, Salvador/Ba
*Master student – belacbs@hotmail.com

Human consumption of dunkey milk has stimulated some interest in this domestic species. The aim of this 
study was to evaluate the milk physicochemical composition and production of Pêga donkeys raised in the 
Northeast of Brazil. Seven pluriparous Pêga jennies were used, with ages between 10 and 18 years, in different 
lactation stages: initial (30 to 90 d), middle (91 to 150 d) and final third (151 to 220 d). Mean body weight 
and body condition score were 242.0 ± 17.27 kg and 3.5, respectively. The animals remained grazing native 
pasture on a farm located in the Recôncavo Baiano region. Individual samples of milk were collected once 
a week by hand milking, twice a day (morning and afternoon), during 8 weeks. Three hours before each 
milking, the jennies were separated from foals. Milk samples were analyzed for: acidity, alizarol test, density 
and composition according to regulation nº6 (MAPA). Dry extract (DS), no fat dry (NFD), fat, total protein, 
casein, and lactose were analyzed by using infrared methodology, and somatic cell counts (SCC) by the 
flow cytometry method. Mean values of donkeys’ milk composition were determined using the Proc Means 
procedure of SAS software (version 9.3), and the variables were analyzed using descriptive statistics. The 
average production was 558.53 ± 39.49 mL milk/animal/d. The mean values of donkeys’ milk composition 
were; initial third lactation (titratable acidity 6.49ºD and alkaline alizarol test (lilac), density 1.0315 g/mL, 
DS 9.67%, NFD 9.04%, fat 0.62%, total protein 1.78%, casein 1.16%, lactose 6.42% and SCC 8.15 mil/mL); 
middle third (acidity 5.76ºD and alkaline alizarol test (lilac), density 1.0324 g/mL, DS 9.35%, NFD 8.86%, 
fat 0.51%, total protein 1.62%, casein 1 %, lactose 6.40% and SCC 7 mil/mL) and final third (acidity 6.41ºD 
and alkaline alizarol test (lilac), density 1.0318 g/mL, DS 8.96%, NFD 8.55%, fat 0.40%, total protein 1.52%, 
casein 0.98%, lactose 6.29% and SCC 9.21 mil/mL). Pêga donkeys milk composition and production were 
evaluated. Comparing with data already published, we verified that milk yield is similar to donkeys from 
other breeds, and daily milk yield indicates that this breed can be used for milk production. It was possible 
characterizing the physicochemical composition and production of Pêga donkey milk raised in the Northeast 
region of Brazil. 

Keywords: ass milk, lactation, physicochemical characteristics
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Morphology of Campolina Horses of marcha batida and marcha picada

Adriele Silva de Sousa*1, Fernanda Nascimento de Godoi1, Raphael Bermal Costa1, Chiara 
Albano Araújo Oliveira1, Iana Isabel Carvalho de Jesus1, Beatriz Bastos Senes1

 1Universidade Federal da Bahia, Salvador/BA
*Undergraduate student - adrieless@live.com

The functionality of the Campolina horse is based on the harmony of the morphometric measures, which 
propitiate the necessary skills for the marcha gait. The aim of this study was to evaluate morphometric measures 
of 167 male and female Campolina horses participating in three agricultural trade fairs in Feira de Santana - 
BA, Brazil. A total of 74 male horses, of which 44 of marcha batida and 35 of marcha picada, and 93 female 
horses, of which 58 of marcha batida and 35 of marcha picada, were measured on the right side of the body 
of the stance horse. The measurements were obtained using a hipometer, arthro-goniometer, and a measuring 
tape, totalizing 21 linear measures, seven angular measures, and 11 perimeters. The measures were: withers 
height, croup height, body length, head length, ear length, neck length, shoulder length, arm length, length of 
forearm, length of forelimb shank, length of forelimb pastern, croup length, thigh length, leg length, length of 
hindlimb shank, length of hindlimb pastern, ear width, chest width, hip width, distance from shoulder to knee, 
and distance from elbow to floor; scapula-floor angle, scapulohumeral angle, humeroradial angle, coxal-floor 
angle, coxofemoral angle, femorotibial angle, and tibiotarsometatarsal angle; forehead girth, nasal bridge 
girth, cranial neck girth, caudal neck girth, forearm girth, knee girth, cannon girth, fetlock girth, pastern girth, 
thoracic girth, and estimated body weight with the tape measure. Data were analyzed through descriptive 
statistics and ANOVA using the procedure GLM in SAS. In males, croup height was different (P<0.05) in 
marcha picada horses (152.3 ± 5.5 cm) when compared to marcha batida horses (152.3 ± 5.5 cm). Larger chest 
width (P<0.05) was observed in male horses of marcha batida (41.0± 2.2 cm), in comparison to marcha picada 
horses (40.3 ± 2.5 cm). Pastern girth was different (P<0.05) between gaits, being higher in marcha picada male 
horses (19.5 ± 2.7 cm), when compared to marcha batida (18.7 ± 1.2 cm). Significant gait effect (P<0.05) for 
both genders on coxal-floor angle, being higher in marcha picada horses (30.1 ± 3.8º and 29.6 ± 3.4º for male 
and female, respectively) in comparison to marcha batida horses (27.5 ± 4.0º and 27.1 ± 3.9º for male and 
female, respectively). Marcha batida female horses showed higher scapula-floor angle and femorotibial angle 
(P<0.05), of 112.8 ± 4.5º and 111.6 ± 5.3º, when compared to marcha picada female horses, of 109.6 ± 4.3º e 
108.9 ± 4.4º, respectively. The effect of gait was found to be significant (P<0.05) on cannon firth in females, 
also higher in marcha picada, of 19.1 ± 2.4cm, in relation to marcha batida, of 18.3 ± 1.0 cm. The other 
variables were not different between gaits (P>0.05). We can conclude that marcha picada male horses have 
higher croup height and pastern girth, while marcha batida male horses have larger chest. Coxal-floor angle, 
in both genders, is higher in marcha picada. Marcha batida female horses have higher opening of scapula-floor 
angle and femorotibial angle, while marcha picada female horses have larger cannon.
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Morphometric characterization of male and female working mules in 
“Panela” cane production systems in Cundinamarca (Colombia)

Juan C Velásquez*1, Juan D Corrales2

1 Docente-Investigador Unisalle, Grupo REMEAT Reproducción y Mejoramiento en 
Animales Tropicales; 2 Docente-Investigador Universidad de La Salle, Facultad de Ciencias 

Agropecuarias, Bogotá, Colombia
*jcvelasquez@unisalle.edu.co

In the Andean high mountain areas, mules are the basis for peasant agricultural activity. For daily working, the 
knowledge of peasants is based on empirical aspects of nutrition and animal welfare. In the production areas 
of “Panela” cane from Cundinamarca, the mule is essential for work and transportation, however, its optimal 
morphometric structure is unknown, which does not permit the identification the most likely phenotype to 
perform these tasks. Therefore, the objective of this study was to characterize the morphometry of males and 
females mules used in the “Panela” cane production systems in Cundinamarca, Colombia. For this study, 34 
females and 31 males mules were evaluated, with ages between 5 and 30 years, from three municipalities 
(Villeta, La Peña and Utica) of Cundinamarca, based on the following characteristics: height (H), body length 
(BL), body weight (BW), thoracic perimeter (TP), distance between the top of the head and the whither (H-W) 
and fore-cannon perimeter (CP). A general linear model was used with sex as fixed effect and the statistical 
differences were obtained through a t-test. All evaluated variables were higher (P<0.05) for males, except for 
CP (H= 134.58 ± 6.69 vs. 129.38 ± 4.47 cm; BL= 134.09 ± 5.64 vs 128.06 ± 4.95 cm; BW= 297.74 ± 39.98 vs 
263.56 ± 32.9 kg; TP= 152.16 ± 7.24 vs 146.12 ± 8.75 cm; H-W= 72.77 ± 3.79 vs 68.24 ± 6.42 cm; CP= 15.16 
± 2.25 vs 14.76 ± 1.69 cm; male and female data respectively). In conclusion, males mules had higher values 
for all morphometric characteristics evaluated in the present study when compared to females, being 13% 
heavier, 4% taller, larger body length and thoracic perimeter. In addition, the mules had a symmetry between 
height and body length from 1:1.

Keywords: Body condition, high mountain areas, mules
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Morphometry and results of championships of Campolina Marcha Batida 
female horses

Fabiany Sousa Costa Feitosa*1, Adriele Silva de Sousa1, Fernanda Nascimento de Godoi1, 
Raphael Bermal Costa1, Chiara Albano de Araújo Oliveira1, Iana Isabel Carvalho de Jesus1, 

Isadora de Paiva Santana1

1Universidade Federal da Bahia, Salvador/BA
*Undergraduate student - fabianyfeitosa@hotmail.com

The marcha is a particular trait of Campolina horses and is a symmetric gait, with diagonally and laterally 
coupled footfalls and presence of triple-limb support. The objective of this study was to evaluate the influence 
of morphometric measures on the championship results of marcha batida Campolina female horses. The study 
was conducted in three agricultural trade fairs in Bahia State. A total of 58 female horses were used. The 
measurements were obtained using a hipometer, arthro-goniometer, and a measuring tape, totalizing 21 linear 
measures, seven angular measures, and 11 perimeters. The measures were: withers height, croup height, body 
length, head length, ear length, neck length, shoulder length, arm length, length of forearm, length of forelimb 
shank, length of forelimb pastern, croup length, thigh length, leg length, length of hindlimb shank, length of 
hindlimb pastern, ear width, chest width, hip width, distance from shoulder to knee, and distance from elbow 
to floor; scapula-floor angle, scapulohumeral angle, humeroradial angle, coxal-floor angle, coxofemoral angle, 
femorotibial angle, and tibiotarsometatarsal angle; forehead girth, nasal bridge girth, cranial neck girth, caudal 
neck girth, forearm girth, knee girth, cannon girth, fetlock girth, pastern girth, thoracic girth, and estimated 
body weight with the tape measure. The results of the trials performed by the Association were collected, and 
the following prizes were analyzed: Champion, Reserved Champion, 1st Prize, and Champion of the Breed; 
In addition we also collected the general total of prizes; general total titles of Champion, Reserved Champion 
and 1st Prize; and also the non-awarded animals. Data were analyzed through ANOVA using the procedure 
GLM in SAS. Croup length was higher (P<0.05) in animals awarded with the 1st Prize (49.7 ± 2.9 cm), in 
relation to nonawarded (49.3 ± 3.7 cm). Awarded females showed shorter (P<0.05) head length (60.4 ± 2.0 
cm), when compared to the non-awarded (61.6 ± 2.5 cm). The length of head limb shank was higher (P<0.05) 
in Reserved Champion females (3.3 ± 2.1 cm), in relation to non-awarded. When it comes to the length of 
hindlimb pastern, this measure was lower (P<0.05) in Champions of the Breed (13.9 ± 0.8 cm), when compared 
to non-awarded (14.1 ± 0.9 cm). Awarded females horses showed shorter (P<0.05) scapula-floor angle (111.9 
± 4.6º), in comparison to non-awarded (114.7 ± 3.5º). Forehead girth was lower (P<0.05) in Champions of 
the Breed (86.5 ± 4.4 cm), in relation to non-awarded (88.2 ± 3.1 cm). Reserved Champions showed higher 
(P<0.05) knee girth (31.2 ± 8.2 cm). Thoracic girth was also higher (P<0.05) in awarded animals (182.3 ± 12.7 
cm), when compared to non-awarded (175.4 ± 22.1 cm). We can conclude that awarded marcha batida female 
horses have longer croup length and length of hindlimb shank, higher knee girth and thoracic girth, and shorter 
head length, length of hindlimb shank, scapula-floor angle, and forehead girth. 
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Morphometry and results of championships of Campolina Marcha Batida 
male horses

Fabiany Sousa Costa Feitosa*1, Adriele Silva de Sousa1, Fernanda Nascimento de Godoi1, 
Raphael Bermal Costa1, Chiara Albano de Araújo Oliveira1, Iana Isabel Carvalho de Jesus1, 
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*Undergraduate student - fabianyfeitosa@hotmail.com

The Campolina breed is from national origin and characterized by the presence of largesized animals, robustness, 
resistance, and marcha gait. The objective of this study was to evaluate the influence of morphometric 
measurements on the resultsof championships of male horses of marcha batida Campolina horses. The study 
was conducted in three agricultural trade fairs in the State of Bahia. A total of 44 marcha batida horses were 
used. The measurements were obtained using a hipometer, arthrogoniometer, and a measuring tape, totalizing 
21 linear measures, seven angular measures, and 11 perimeters. The measures were: withers height, croup 
height, body length, head length, ear length, neck length, shoulder length, arm length, length of forearm, 
length of forelimb shank, length of forelimb pastern, croup length, thigh length, leg length, length of hindlimb 
shank, length of hindlimb pastern, ear width, chest width, hip width, distance from shoulder to knee, and 
distance from elbow to floor; scapulafloor angle, scapulohumeral angle, humeroradial angle, coxal-floor 
angle, coxofemoral angle, femorotibial angle, and tibiotarsometatarsal angle; forehead girth, nasal bridge 
girth, cranial neck girth, caudal neck girth, forearm girth, knee girth, cannon girth, fetlock girth, pastern 
girth, thoracic girth, and estimated body weight with the tape measure. The results of the trials performed 
by the Association were collected, and the following prizes were analyzed: Champion, Reserved Champion, 
1st Prize, and Champion of the Breed; In addition we also collected the general total of prizes; general total 
titles of Champion, Reserved Champion and 1st Prize; and also the non-awarded animals. Data were analyzed 
through ANOVA using the procedure GLM in SAS. Neck length was shorter (P<0.05) in male Reserved 
Champions (60.9 ± 3.3 cm), when compared to nonawarded horses (62.9 ± 4.4 cm). Larger shoulder lengths 
were observed in Champion horses (50.9 ± 3.1 cm) in relation to non-awarded horses (50.1 ± 3.9 cm). When it 
comes to hindlimb pastern, this measure was lower (P<0.05) in Champion horses, (13.9 ± 0.9) in comparison 
to the non-awarded (14.1 ± 1.1 cm). Coxofemoral angle was higher (P<0.05) in 1st Prize awarded animal (87.6 
± 5.6º) in comparison to non-awarded (84.8 ± 6.7º). Cannon girth was lower (P<0.05) in awarded animals 
(19.2 ± 1.9 cm) when compared to non-awarded (20.1 ± 3.0 cm). Pastern girth was also significantly different 
despite the similar values (8.8 ± 1.2 cm and 18.7 ± 1.3 cm for awarded and non-awarded, respectively). 
Reserved Champion horses showed lower body weight (441.8 ± 54.1 kg) at 5% significance, when compared 
to non-awarded (481.8 ± 46.1 kg). The other variables were not different among prizes (P>0.05). We can 
conclude that marcha batida male horses awarded in different championships have lower body weight, higher 
shoulder length and shorter neck length, length of hindlimb pastern, coxofemoral angle, cannon girth, and 
pastern girth. 
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Morphometry and results of championships of Campolina Marcha Picada 
female horses
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Albano Araújo Oliveira1, Iana Isabel Carvalho de Jesus1, Alana Lacerda Santos1 
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*Professor - fernandagodoi@gmail.com

The morphometric evaluations allow to predict the function and performance of horses, as once the conformation 
interferes with their functionality. The aim of this study was to evaluate the influence of morphometric 
measurements on the results of championships of female horses of marcha picada Campolina horses. The 
study was conducted in three agricultural trade fairs in the State of Bahia. A total of 35 marcha picada female 
horses were used. The measurements were obtained using a hipometer, arthrogoniometer, and a measuring 
tape. The measures were: withers height, croup height, body length, head length, ear length, neck length, 
shoulder length, arm length, length of forearm, length of forelimb shank, length of forelimb pastern, croup 
length, thigh length, leg length, length of hindlimb shank, length of hindlimb pastern, ear width, chest width, 
hip width and distance from elbow to floor; scapula-floor angle, scapulohumeral angle, humeroradial angle, 
coxal-floor angle, coxofemoral angle, femorotibial angle, and tibiotarsometatarsal angle; forehead girth, nasal 
bridge girth, cranial neck girth, caudal neck girth, forearm girth, knee girth, cannon girth, fetlock girth, pastern 
girth, thoracic girth, and estimated body weight. The results of the trials performed by the Association were 
collected, and the following prizes were analyzed: Champion, Reserved Champion, 1st Prize, and Champion 
of the Breed and also the non-awarded animals. Data were analyzed through ANOVA using the procedure 
GLM in SAS. Withers height, croup height, shoulder length, length of hindlimb pastern and cannon girth were 
shorter (P<0.05) in female Champions, of 150.7 ± 5.2 cm; 150.3 ± 5.2 cm; 60.1 ± 3.9 cm; 13.8 ± 0.9 cm; and 
18.7 ± 2.4 cm, in relation to non-awarded horses, of 153.4 ± 4.0 cm; 153.3 ± 4.4 cm; 61.6 ± 4.6 cm; 14.2 ± 0.6 
cm; and 19.6 ± 2.4 cm, respectively. Croup length was larger (P<0.05) in female champions (50.2 ± 2.7 cm), 
in relation to non-awarded horses (49.9 ± 1.9 cm). Champions of the Breed had larger chest width and lower 
ear length (P<0.05), of 40.3 ± 2.8 cm and 17.3 ± 0.8 cm, in comparison to non-awarded, of 39.4 ± 2.2 cm and 
18.3 ± 0.6 cm, respectively. The length of forelimb pastern was shorter in 1st Prize awarded animal (13.6 ± 
1.0 cm), in comparison to non-awarded (14.1 ± 0.9 cm). Distance from elbow to floor was shorter (P<0.05) 
in female Champion and Champion of the Breed (81.3 ± 3.9 cm), in relation to non-awarded horses (83.5 
± 2.2 cm). Awarded females horses showed lower humeroradial angle and forehead girth, and larger caudal 
neck girth (P<0.05), of 140.3 ± 5.4º; 86.9 ± 3.4 cm and 130.0 ± 9.5 cm, in comparison to non-awarded, of 
145.4 ± 6.0º; 89.8 ± 2.5 cm and 126.6 ± 6.5 cm, respectively. Forearm girth was shorter (P<0.05) in Reserved 
Champion and 1st Prize awarded animal (31.8 ± 1.7 cm), in comparison to non-awarded (34.0 ± 1.8 cm). We 
can conclude that marcha picada female horses awarded have larger croup length and caudal neck girth, and 
lower withers height, croup height, shoulder length, ear length, length of forelimb pastern, length of hindlimb 
pastern, distance from elbow to floor, humeroradial angle, forehead girth, forearm girth, and cannon girth.
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Morphometry and results of championships of Campolina Marcha Picada 
male horses
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C. Jesus1, Fabiany Sousa C. Feitosa1, Isadora P. Santana1, Beatriz B. Senes1 
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*Professor - fernandagodoi@gmail.com

The biometric study is used as a tool for the selection of horses for breeding and improvement of quality 
gait. The objective of this study was to evaluate the influence of morphometric measurements on the results 
of championships of male horses of marcha picada Campolina horses. The study was conducted in three 
agricultural trade fairs in the State of Bahia. A total of 30 marcha picada horses were used. The measurements 
were obtained using a hipometer, arthro-goniometer, and a measuring tape. The measures were: withers 
height, croup height, body length, head length, neck length, shoulder length, arm length, length of forearm, 
length of forelimb shank, length of forelimb pastern, croup length, thigh length, leg length, length of hindlimb 
shank, length of hindlimb pastern, chest width, hip width and distance from elbow to floor; scapulafloor angle, 
scapulohumeral angle, humeroradial angle, coxal-floor angle, coxofemoral angle, femorotibial angle, and 
tibiotarsometatarsal angle; forehead girth, nasal bridge girth, cranial neck girth, caudal neck girth, forearm 
girth, knee girth, cannon girth, fetlock girth, pastern girth, thoracic girth, and estimated body weight. The 
results of the trials performed by the Association were collected, and the following prizes were analyzed: 
Champion, Reserved Champion, 1st Prize and Champion of the Breed and also the nonawarded animals. Data 
were analyzed through ANOVA using the procedure GLM in SAS. The withers height, chest width, hip width 
and length of hindlimb shank was shorter (P<0.05) in male Champions, of 153.4 ± 6.3 cm; 39.6 ± 2.6 cm; 
41.4 ± 2.2 cm; and 33.3 ± 1.8 cm, respectively, when compared to non-awarded horses, of 157.4 ± 5.4 cm; 
49.7 ± 3.2 cm; 51.8 ± 3.1 cm; and 34.0 ± 1.2 cm, respectively. The body length was shorter (P<0.05) in male 
Reserved Champions and Champion of the Breed (156.7 ± 10.0 cm), in relation to non-awarded horses (162.4 
± 3.9 cm). The length of forearm and length of forelimb pastern were shorter (P<0.05) in male Reserved 
Champions, of 44.2 ± 2.3 cm and 14.1 ± 0.7 cm, in relation to non-awarded horses, of 45.2 ± 1.8 cm e 14.4 
± 1.0 cm, respectively. The length of forelimb shank was shorter (P<0.05) in Champion of the Breed (27.1 ± 
1.4 cm), in relation to non-awarded horses, (29.5 ± 1.8 cm). The distance from elbow to floor, thoracic girth 
and body weight were shorter (P<0.05) in 1st Prize awarded animal, of 84.4 ± 3.1 cm; 178.7 ± 8.8 cm; and 
441.8 ± 54.1 cm, in relation to non-awarded horses, of 85.5 ± 2.8 cm; 185.6 ± 7.4 cm; and 481.8 ± 46.1 cm, 
respectively. The forehead girth was shorter (P<0.05) in Champion horses and 1st Prize awarded animal (87.4 
± 3.7 cm), in relation to non-awarded horses (89.7 ± 3.5 cm). The knee girth was shorter (P<0.05) in awarded 
animal (31.5 ± 1.6 cm), in relation to nonawarded horses (32.6 ± 1.7 cm). We can conclude that marcha picada 
male horses awarded in different championships have lower body weight and shorter withers height, body 
length, forearm length, length of forelimb shank, length of forelimb pastern, length of hindlimb shank, chest 
width, hip width, distance from elbow to floor, forehead girth, knee girth, and thoracic girth.

Keywords: equine, gait, morphology, selection
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Morphometry of male and female Campolina equines participating in 
exhibitions

Adriele Silva de Sousa*1, Fernanda Nascimento de Godoi1, Raphael Bermal Costa1, Chiara 
Albano de Araújo Oliveira1, Iana Isabel Carvalho de Jesus1, Alana Lacerda dos Santos1

1Universidade Federal da Bahia, Salvador/BA
*Undergraduate student - adrieless@live.com

Morphometry is the study of measurements of the body of the animals and is essential for the evaluation of 
movements. This study aimed to evaluate the influence of sex on morphometric measurements of Campolina 
horses participating in three agricultural trade fairs, in Feira de Santana and Salvador - BA, Brazil. A total of 
172 animals were measured on the right side of the body of the stance horse. The measurements were obtained 
using a hipometer, arthro-goniometer, and a measuring tape, totalizing 21 linear measures, seven angular 
measures, and 11 perimeters. The measures were: withers height, croup height, body length, head length, 
ear length, neck length, shoulder length, arm length, length of forearm, length of forelimb shank, length of 
forelimb pastern, croup length, thigh length, leg length, length of hindlimb shank, length of hindlimb pastern, 
ear width, chest width, hip width, distance from shoulder to knee, and distance from elbow to floor; scapula-
floor angle, scapulohumeral angle, humeroradial angle, coxal-floor angle, coxofemoral angle, femorotibial 
angle, and tibiotarsometatarsal angle; forehead girth, nasal bridge girth, cranial neck girth, caudal neck girth, 
forearm girth, knee girth, cannon girth, fetlock girth, pastern girth, thoracic girth, and estimated body weight 
with the tape measure. Data were analyzed through descriptive statistics and ANOVA using the procedure 
GLM in SAS. Sex effect were significant (P<0.05) on the variables withers height and croup height, and the 
highest observed values wemade in males, of 153.9 ± 6.2 cm and 152.8 ± 5.2 cm, respectively. Males showed 
longer necks (P<0.05), of 61.8 ± 3.8 cm, when compared to females (60.0 ± 4.3 cm).The distance from elbow 
to floor were different between sexes (P<0.05),being84.3± 3.4 cm in males and 82.3 ± 3.3 cm in females, 
which reveals a trend of males being further from the floor. It was also observed a significant effect (P<0.05) 
on leg length, of 52.5 ± 3.4 cm in males and 51.3 ± 3.5 cm in females. Males showed higher values (P<0.05) 
of forehead girth, cranial neck girth, forearm girth, cannon girth and pastern girth, of 88.8 ± 3.7 cm; 83.2 ± 4.8 
cm; 34.0 ± 2.1 cm; 19.4 ± 2.2 cm; and 19.1 ± 1.9 cm, when compared to females, of 87.4 ± 3.8 cm; 80.8 ± 4.3 
cm; 32.4 ± 2.1 cm; 18.6 ± 1.7 cm; and 18.1 ± 1.1 cm, respectively. The morphometric differences observed 
between males and females can be due to the selection criteria applied on the breed fairs, in which judges 
look for femininity in females and masculinity in males. The other variables were not different between males 
and females (P>0.05). We can conclude that there are morphologic differences between males and females, 
with males being higher for withers height and croup height, for neck length and leg length, for distance from 
elbow to floor and for forehead girth, cranial neck girth, forearm girth, cannon girth, and pasterngirth.

Keywords: horse, gait, morphology, selection 
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Pattern of developmentin suckling foalssupplemented with fructo-
oligosaccharides
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Werneck Franco2, Conrado Trigo Moraes2, Camila Fernanda Araújo Santos3, Vinicius 

Pimentel Silva4; Fernando Queiroz de Almeida5

1Graduateof Animal Science - UFRRJ; 2Undergraduateof Animal Science - UFRRJ; 
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5Veterinary Institute - Universidade Federal Rural do Rio de Janeiro, Seropédica/RJ, Brasil. 
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The evaluation of body measurements is very important to growing foals, and knowing the pattern of development 
allows the selection of quite younganimals. Thefructo- oligosaccharides (FOS) are prebiotic additives widely used 
in animal nutrition and have been using in horse feeding. FOS stimulate the production of healthy gut bacteria, but 
the effects that supplementation on the performance, especially at the beginning of bacterial colonization of the 
gastrointestinal tract are still unknown. The objective of this work was to evaluate the effect of the prebiotic FOS 
on the performance of suckling foals. Theexperiment was carried out at Cabral’s haras in Rio Claro, RJ. Sixteen 
MangalargaMarchador foalswereusedin a completely randomizedexperimental design, with two treatments and 
eight repetitions. Treatment I - oral supply of the FOS and Treatment II (control) - the animals received oral solution 
without the FOS, both once a day. The experimental period had seventy-five days, initiating supplementation at 
birth. Body measurements were made of withers height, hip height, body length and thoracic circumference. 
The results were submitted to analysis of variance in a split- splot scheme, and the means were compared by 
the SNK test. There was no significant effect (p<0.05%) for treatment and/orinteraction age versus treatment in 
thedevelopment of foals. Studies conducted by Respondek et al. (2011)did not observe a difference between FOS 
supplemented obese horses and control group for height at withers and thoracic circumference. Theheight at the 
withers at birth was 86 cm, reaching 103.8 cm at seventy-five days of age. Almeida et al. (2000) observed the 
same value, whereas, Cabral et al. (2004) and Manso Filho et al. (2014) observed height at the withers at birth 
of 89 and 93.7 cm, respectively. The height at hip at birth was 87.9 cm and 106.6 cm at seventy-five daysof age. 
The body length at birth was 63.9 reaching 89.1 cm at end of study. This value corresponds to 42.2 and 58.9% 
of length of maternal body, respectively. These data are similar to that observed by Cabral et al. (2004), of 44.4 
and 63.4% of mare length at birth and three months of age, respectively. The thoracic circumference at birth was 
70.9 cm, reaching 98.4 cm at the end of the study. MansoFilhoet al. (2014) observed for the same breed foals 
thethoracic perimeter of 93.7 and 114.5 cm at birth and at third month of age, respectively. It was concluded that 
FOS supplementation did not affect the performance of suckling foals from birth to seventy-five days.
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People and horses: overcoming fear and prejudice
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 1UNIPAMPA, Dom Pedrito/RS, Brazil; 2Universidade Federal do Pampa, Dom Pedrito/RS; 
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*Undergraduate student – luan.felipi@hotmail.com

Currently, horses play an important role in people´s lifes , and can be used for both leisure and sports, health 
and social inclusion. However, many people still have difficulty to get in closer contact with the animal, either 
because of the fear of being in touch with a large animal or the costs of having a horse. This project aimed to 
bring people closer to the horse by promoting social inclusion. Among the activities, workshops were held, for 
the knowledge of the horse and its handling in a safe, easy and pleasant way. After the introductory lectures on 
the subject, the first group of instructors was formed. They received specific training so that they could assist 
the students in both theoretical and practical classes. To participate in the project, interested people from both 
university community and external community were selected, including children with special needs linked 
to the APAE - Dom Pedrito. The first theoretical-practical classes began, with some students of the academic 
community, with lectures focused on knowledge and preparing people. Practical classes of saddling and riding 
were given in an equine hotel; the assistance in the treatment of children with special needs was carried out 
in a riding school, evidencing the extension and inclusive character of this project. With the closure of the 
activities of the first group, a questionnaire was performed with the students, where two questions were listed 
as part of the evaluation process and that presented the beneficial results proposed by the methodology used. 
The students showed satisfaction with the classes and the quality of activities and presentations, according to 
the questionnaires. Besides, the demystification of the use of the horse as exclusive to the elites, the experience 
with visits to the riding school, and contact with children with special needs, demonstrated the importance of 
such projects in improving the quality of life of these children. Their joy and attunement between pupil-horse-
monitor was perceptible all the time they were in contact with the horse, marking the lives of the people who 
participated in this project.
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Prevalence of abnormal behaviors in thoroughbred horses starting the 
race training
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The confinement is not compatible with the natural behavior of horses and it is one of the main causes of 
behavioral disorders which can be used to evaluate the stress levels and the animal welfare. The aim of this 
study was to observe and describe the incidence of abnormal behaviors (AB) as an indicator of the welfare, 
from the moment they started their race training, until they have been considered ready for their first official 
race. This trial used 10 mares and 6 stallions of thoroughbred horses housed in individual stalls at Paraná's 
Jockey Club, in Curitiba, Brazil. The horses were about 2 years old and shared the same exercise routine 
which has been divided in 3 increasing levels of intensity. The horses were exercised 5 days per week for an 
average time (AT) of 20 min. The first and the second level of exercise intensity (EI) lasted 2 months and were 
characterized respectively by: 2000 m of trot and 1000 m of canter, and 500 m of trot and 2000 m of gallop. 
The third level of EI lasted 1 month and was characterized by: 900 m of trot and 1000 m of fast gallop. Direct 
observations were made during 1 day in each training level, using an interval sampling technique where the 
behavior of each horse was observed and noted every 10 min during the period of 10 hours. Actions like 
standing, drinking and others are considered natural behaviors. Coprophagy (CO) and ingesting the bed (IB) 
were observed but are not considered natural in free-ranging feral horses, so they can be classified as AB. The 
stereotypies are a category of AB that can be described as random, repetitive and seemingly non-functional 
behaviors. Some actions that could be classified as stereotyped behaviors (SB) are: wood-chewing (WC), 
box kicking, shaking the head, and others. During the first level of EI, 93.75% of the horses were observed 
practicing CO or IB, and they repeated these behaviors during an AT of 19.70 min, at the same time, 68.75% 
of the horses have been practicing at least one SB and repeated these behaviors during an AT of 14.38 min. 
During the second level of EI, 43.75% of the animals were observed practicing CO or IB, spending an AT 
of 6.88 min on these behaviors, whilst 81.25% of the animals were practicing at least one SB and spending 
an AT of 12.81 min on them. The values for the third level of EI were 43.75% and 8.13 min spent practicing 
CO or IB, and 68.75% and 8.44 min spent for at least one SB. The number of animals practicing AB and SB 
has decreased and stabilized until the end of the training, as well as the time the animals spent repeating the 
behaviors. IB and WC were the most often observed AB during the experiment. During the first EI, the horses 
have been observed IB for an AT of 18.44 min and WC for an AT of 5.62 min. During the third EI, these 
average times have decreased to 6.25 and 0.31 min respectively. The arrival to Jockey Club and the beginning 
of the training may have been stressing factors that are responsible for the intensification of the AB, which has 
decreased as the animals got used to the new routine and environment.
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The effect of time on the equine ingestive behavior fed with different 
extruded concentrates

Cruz, V.A.*1, Pereira, A. M.1, Franzan, B.C.1, Faria, T.R.1, Silva, V.P1

1Universidade Federal Rural do Rio de Janeiro, Seropédica/RJ
*Undergraduating in Animal Science and scholarship student of scientific initiation PIBIC/

CNPq vinialves0893@gmail.com

The goal was to quantify the equines’ preference due to three options of extruded concentrates at first contact 
and the effect of time on the ingestive behavior. Twenty mares from 3 to 7 years old with 400 kg live weight 
were used in a randomized design analysis in a split plot arrangement. The treatments were three extruded 
concentrates: Equiturbo, Royal Horse and a test extruded ration, all concentrates had its preference tested 
in two moments: first contact with the concentrates and after 10 adaptation days. At the first contact, were 
offered 200g of each concentrate simultaneously and were evaluated the dry matter intake (DMI) of each feed/
animal and the Ingestion rate (IR%), which refers to the consumption of each concentrate due the total at the 
3 minutes limit. After the first trial, each concentrate was offered for 10 days straight in order to be aware 
about the organoleptic characteristics. After this period, the same trial to quantify the behavior alteration of 
the choosing process was done, to evaluate if the concentrate characteristics would be a determinant factor 
to the behavior change. The average values of the IR% and the DMI were compared by the Tukey test (5%). 
The DMI of each concentrate didn’t show any statistic difference between the first contact and after learning. 
At first contact and after the 10 days of adaptation, the consumption rate remained similar, the Equiturbo 
concentrate was the most consumed, following by the Royal Horse concentrate and the test extruded ration, 
with an average DMI of 94, 66 and 37g of DM/3 minutes, respectively. The IR% of the three concentrates 
didn’t differ between the evaluated moments, however, the Equiturbo and Royal Horse concentrates presented 
similar RI% values, 45 and 42% respectively, while the test ration presented a IR% lower than 13%. The 
animals’ preference of the Equiturbo concentrate could be justified by a more attractive characteristics of 
smell and flavor when compared to the other concentrates, but is not right to affirm that there is a difference in 
the nutritional quality of the evaluated concentrates taking in consideration the used method. As conclusion, 
extruded concentrates are consumed by the horses and commercial extruded products were accepted by the 
equines at the first contact. Commercial products are more attractive to equines because uses additives that 
raises the acceptance and also affects the ingestive behavior of equines.
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The role of unknown concentrate feeds on the ingestive behavior of horses
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1Universidade Federal Rural do Rio de Janeiro, Seropédica/RJ
*Doctoral student/ CAPES studentship – bruna.franzan@hotmail.com

The effects of offering an unknown concentrate that had a similar physic format on the ingestive behavior of 
horses were evaluated. Twenty mares from 3 to 7 years old with 400 kg live weight were used in a randomized 
design analysis in a split plot arrangement. The treatments were the ground ration from the University farm 
(known by the animals) and the ground extruded ration (unknown) that were evaluated in two moments: 
first contact before and after 10 adaptation days. At the first contact, were offered 200 g of each concentrate 
simultaneously and were evaluated the dry matter intake (DMI) and the Ingestion rate (IR%), which refers to 
the consumption of each concentrate due the total at the 3 minutes limit. After the first trial, both concentrates 
were offered for 10 days straight in order to be aware about the organoleptic characteristics. After this period, 
the same trial to quantify the behavior alteration of the choosing process was done. The average values of the 
IR% and the DMI were compared by the Tukey test (5 %). The dry matter intake of the known ground ration 
didn’t show any statistic difference between the before and after learning period, 152 g and 156 g/3 min of 
DMI were observed, respectively. However, the DMI of the ground extruded ration (unknown) raised after 
the learning period, from 42 g to 107 g/3 min respectively, which indicate that the animals got used to the new 
smell and flavor of the offering ration. The ground ration ingestive rate didn’t show any statistic difference 
between before the learning (79 %) and after it (62 %). The same was observed to the ground extruded ration 
(21 % and 38 %). Despite of that, when comparing both ration in both moments evaluated, were observed that 
the known ground ration had a significant ingestive rate. The feeding processing could explain those results, 
extruded rations suffer a huge modification in a cellular level that could also change its flavor. Changing 
humidity, temperature and the feed pressure against the screw extruder could also improve the sensorial 
characteristics of the extruded ration in comparison to the regular ground ration. After the 10 days of feeding 
the ground extruded ration to the animals, they got used to the feed and started to eat more of it, showing that 
having a time to learn is important to the management of feeding behavior in the breeding systems. At the first 
contact with an unknown feed, the horses will have a low consumption rate, showing that an adaptation period 
is necessary to increase intake. 
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15N Cystine deposition in broilers
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Methionine is converted to cystine in a complex pathway, but they are the only sulfur amino acids incorporated 
into proteins for all species. Throughout the life of the birds, about 55% of the sulfur amino acids of the feed 
are provided as methionine, which, should meet the animal sulfur requirements without supplementation 
from another source. However, the addition of cystine can improve the utilization most of the methionine 
for deposition in tissues. Therefore, it is necessary to know the relation between these compounds and to 
understand how they behave in the biological  system. The use of the stable isotopes allows tracing the metabolic 
pathway performed by the compound, providing knowledge of the systems, as well as the participation of  the 
nutrients in the composition of the tissues. The aim of this study was to demonstrate that the stable isotope 
tool allows following the interaction and metabolism of cystine in broilers. An assay was performed for the 
determination of the 15N deposition from L- (15N2)-Cystine in order to characterize its use as a biological 
tracer for future trials with sulfur amino acids. It were used thirty birds, male, Cobb 500. Initially, a group of 
birds (n=3) was slaughtered at 14 days to determine the natural isotope abundance of the tissues. The other 
birds received L-(15N2)-Cystine supplementation in their feed at three different doses (6, 18 and 30 μmol kg 
of BW-1) during two days placing the compound directly in the feed for continuous consumption. In the 16th 
day, another group of three birds was slaughtered to determine the 15N depositions in the feather-free bodies 
and in the feathers provided by the L-(15N2)-Cystine. The isotope abundances of the samples were determined 
by an Isotope Ratio Mass Spectrometer. The depositions of 15N were calculated  using the  equation: Dep15N 
= %DM x% N x %atm, where: the mass  is the  feather-free body and feathers in natural matter (μg); %DM is 
the percentage of dry matter; %N is a percentage of total nitrogen in the sample and %atm is the absoluteunit 
of enrichment of the sample. Considering the initial values equal to zero, the values for deposition of 15N (μg) 
in the feather-free body were, 114.69±64.05, 127.30±0.06 and 131.65±44.01 respectively; and in the feathers, 
181.82±7.53, 184.65±2.10 and 205.05±12.78, respectively. The 15N depositions were higher in the feathers 
compared to the body, showing that cystine is important mainly for the feathering of the bird. The results are 
linearly increasing, being evidentby the higher dose, the higher the 15N deposition in relation to the reference, 
and confirms that the use of the 15N-labeled amino acid is a potential biological tracer for the sulfur amino 
acids studies to elucidate metabolism issues.
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Ácidos orgânicos na dieta de galinhas poedeiras semipesadas da linhagem 
hy-line brown
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Granja Mantiqueira
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Egg characteristics are affected by laying hen’s age, which could impair its internal and external quality. Thus, 
the objective of this study was to evaluate internal and external parameters of eggs from semi heavy hens fed 
with diets containing purified medium chain organic acids. A total of 240 Hy-Line Brown laying hens were 
distributed in a 4 x 2 factorial design composed by four periods (60 to 63, 64 to 67, 68 to 71 and 72 to 75 
weeks old) and two levels of organic acids supplementation (with or without), with 10 replicates of 12 birds 
per experimental unit. Weights of egg, yolk, shell and albumen were evaluated. There was no significant 
interaction between organic acids supplementation and period for the evaluated variables. However, the 
inclusion of organic acids in the diet increased shell and albumen weights. In conclusion, the addition of 
organic acids to the diet improves egg quality of semi heavy hens from 60 to 75 weeks of age.

Keywords: Feed additive, poultry, nutrition, egg quality
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Addition of herbal extracts on pre-starter phase broiler diets
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The experiment was carried out in the West University of Santa Catarina - UNOESC and it had as objective 
to evaluate the effect of the replacement of growth promoters by oregano and clove-based herbal extracts 
(carvacrol + eugenol + thymol) on the zootechnical performance in the pre-starter phase of broilers raising 
(1-7 days of age). It was used 400 male COBB animals, allocated in the first day of age, on a completely 
randomized experimental design, consisting in five treatments, composed by four repetitions with 20 
animals each. The diets were isonutritives, offered ad libitum in all the trial period. The treatments were 
separeted into T1 – carvacrol+eugenol+thymol (75 ppm), T2 – carvacrol+eugenol+thymol (150 ppm), T3 – 
carvacrol+eugenol+thymol (300 ppm), T4 – positive control (flavomycin), T5 – negative control. The results 
showed important variations (P<0.05) on body weight, weight gain and feed conversion from 1 to 7 days of 
age, being observed lower rates in birds submitted to the negative control treatment in comparison with the 
other ones, with no significant diferences (P>0.05) in feed intake of the period. It is concluded that the herbal 
extracts can substitute the growth promoters in the productions of broilers in starter phase succesfully, without 
negative effects on broiler performance.
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The study was developed with the objective of to evaluate the Allometric relationship between water and ashes 
contents and body protein of meat quails kept in different thermal environments. 300 birds with one-day-
old of both sexes were acquired. At the reception, 33 birds were selected, slaughtered and defeathered. The 
remaining birds were randomly distributed in two treatments; an environment with 26°C and an environment 
with natural temperature with daily average equal a 29°C. Each treatment was replicated six times with 22 
birds each. The birds were kept in cages with dimensions equal to 0.5 m x 0.75 m. At the seven, 14, 21, 28, 
35 and 42 days old, two birds from each cage, one male and one female, with equal weights to the average 
weight of their sex, in each cage +10% were selected, fasted for 24 hours, slaughtered for cervical dislocation 
and defeathered to obtain feather-free body weight. The bodies on each day of slaughter were submitted to 
chemical analysis to determine the crude protein (CP), water and ashes content (%) and multiplied by body 
weight in their respective age, thus the weights (g) of CP, water and ashes were obtained. Allometric equations 
(Y = A XB) to describe the growth of water and ash in function of the protein were estimated, where: Y is the 
weight of the dependent variable (water or ashes), X, weight of the body protein, A is the intercept and B is 
the allometric coefficient or relative growth coefficient. Equations between environments were compared in 
each sexbyparallelism. There was no effect of environment about the allometric growth of the water and ash 
contents in none of the sexes. Thus, there is no required of to use different equations between environments. 
The water showed heterogonic growth in relation to the body protein in both sexes, indicating early growth 
to this component. The allometric equations to the water showed values of B equal to 0.881 and 0.887 to the 
female and males, respectively. In the same way, the ashes showed heterogonic growth to the body protein. 
However, the females were late, with relative growth coefficient equal to 1.239, whereas the males were early, 
with relative growth coefficient equal to 0.97.
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Ammonia volatilization from poultry litter often causes high levels of atmospheric ammonia in poultry 
houses, which is detrimental to both farm workers and birds. The aim of this study were to evaluate 
the effects of different rates of aluminum sulfate [Al2(SO4)3·18H2O]-(0,200,400e600gm-2)to treat 
poultry litter and stocking densities (12 and 14 birds m-2) on live performance and carcass traits of 
broilers. Day-old chicks were used (n=532) presenting initial mean weight of 46 g ± 2.3, in a completely 
randomized design in a factorial arrangement 4x2, with seven replicates. During experimental period 
(6 weeks)  broilers were fed ad libitum with the same diet containing ground corn and soybean meal. 
The litter material was rice husk. At the end of the experimental period (42 days), 14 broilers from 
each treatment were chosen randomly and harvested. Weight gain, feed intake, feed conversion ratio, 
viability, and Productive Efficiency Index (PEI) were evaluated. Also were measure carcass, cuts yield 
and prevalence of foot-pad dermatitis. Statistical analyzes were performed used the proc MIXED SAS® 
program (version9.2), including fixed effect of factors (aluminum sulfate and stocking density) and their 
interactions. Aluminum sulfate and stocking density doesn’t interact for broiler performance. In general, 
the increased of density got worse weight gain and feed conversion ratio. Aluminum sulfate doses and 
stocking densities interacted for carcass yield. The increased of aluminum sulfate rate decreased carcass 
yield, when the density was 14 birds m-2. In conclusion, based on stocking densityand using derivations 
from the surface equation, it was possible to recommend the addition of 193.22 g of aluminum sulfate 
per m2 of litter. Therefore, the optimum addition dose of aluminum sulfate which optimizes carcass yield 
is equal to (Y=78.013+0.0114x- 0.00002952x2).
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Ambient temperature do not affects branched-chain amino acids 
postprandial metabolism in growing pigs
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The branched-chain amino acids leucine, isoleucine and valine are indispensable amino acids because they 
cannot be synthesized by the pig and therefore must be obtained from the diet to maintain growth and health. 
In hot conditions, pigs decrease nutrients intake to reduce heat production associated with digestive and 
metabolic processes. Therefore, ambient temperature is supposed to induce changes on amino acids partitioning 
and utilization. In this regard, the objective of this study was to evaluate the effects of ambient temperature on 
leucine, isoleucine and valine postprandial metabolism. Twenty-eight growing pigs equipped with a jugular 
catheter were divided into two groups and housed in thermo-neutral (TN, 24ºC) or high (HT, 30ºC) ambient 
temperature-controlled rooms. Pigs remained in the temperature-controlled rooms for a period of 21 days 
divided in a 14 days adaptation period and a subsequent seven days experimental period (from day 1 to 7). 
On day 4, all the animals received 300 g of feed after a fasting period overnight, and serial blood samples 
(4 mL) of each animal were collected over a period of four hours in order to measure plasma amino acids 
concentrations. Amino acids postprandial concentrations were analyzed using the linear MIXED procedure of 
SAS including the fixed effects of ambient temperature. The analysis of postprandial amino acids variations 
suggests negligible direct effects of high ambient temperature on leucine, isoleucine and valine. This absence 
of significant effects might be explained by the prior acclimation of pigs to the high ambient temperature. 
Accordingly, previous studies have demonstrated that adaptation of pigs to an ambient temperature of 30°C 
required three to four days.
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Pigs reared in commercial conditions are often exposed to sanitary challenges. Consequently, the immune 
system interacts with regulatory and metabolic mechanisms to maintain animal homeostasis and integrity. 
For instance, a redistribution of nutrients from growth to the immune responses have been widely reported 
in challenged animals including pigs. However, little is known on the effects of imune system activation 
on amino acids metabolism in growing pigs. The aim of this study was then to evaluate the effects of an 
inflammatory challenge caused by repeated injections of Escherichia coli lipopolysaccharide (LPS) on the 
branched-chain amino acids leucine, isoleucine and valine. Fourteen growing pigs fitted with a jugular catheter 
were housed in a temperature-controlled room in which ambient temperature was maintained constant at 
24°C. The experimental period lasted 17 days that was subdivided in a seven days period before and a 10 
days period during the inflammatory challenge that consisted in five repeated injections of LPS at two days 
intervals. The initial dose of 30 µg/kg of body weight was increased by 12% at each subsequent injection. 
Before the LPS-challenge (baseline), and 24h after the second (T1) and the fourth (T2) LPS injections, 300 g 
of feed was given to pigs previously fasted overnight and serial blood samples were taken over four-hours to 
measure plasma amino acids concentrations. Amino acids postprandial concentrations were analyzed using 
the linear MIXED procedure of SAS including the fixed effects of time points (baseline, T1 or T2). According 
to our results, pigs had lower (P < 0.05) postprandial concentrations of leucine, isoleucine and valine during 
than before the LPS challenge. The lower plasma concentrations of the branched-chain amino acids might be 
associated to their increased transamination and oxidation to be used as energy source during the inflammatory 
challenge to support the synthesis of immune system compounds and others immune actions such as the fever 
response. These results suggest that the requirements for branched-chain amino acids is increased in response 
to inflammatory stimuli and that the supplementation of these amino acids might be advantageous in pigs 
exposed to immune and/or sanitary challenges.
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Brazil is the fourth largest producer and exporter of pork in the world, but the industry is facing crises, where 
production costs often exceed the selling price of meat. Feed is the highest cost in swine operations. In full-cycle 
pig farming it can reach up to 75% of expenditures. This research aimed at identifying the impact of soybean and 
corn meal price changes on the production costs of full-cycle pig farming in the states of southern Brazil between 
2012 to 2016. For this purpose, it was used data from Intelligence Center for Poultry and Swine of the EMBRAPA. 
Monthly information on the production costs of pigs in full cycle and prices of soybean meal, corn and live pigs 
from Southern Brazil (Paraná, Santa Catarina and Rio Grande do Sul) were used. In production costs, the costs of 
food, labor, capital cost, depreciation and other unspecified (medicines, among others) were included in the full-
cycle pig farming. The values of production costs and prices of soybean meal, maize and live pigs were deflated in 
order to correct them for real values equivalent to the month of October 2016, which is the final year of analysis. 
Deflation was made using the General Price Index (IGP-DI), calculated by the Fundação Getúlio Vargas, which 
reflects the price to the final consumer, such as prices inside the production chains and commercialization channels. 
The costs of production of pigs in the complete cycle and the prices of soybean meal, maize and live pigs were, 
on average, higher in the State of Santa Catarina, followed by Rio Grande do Sul and Paraná. The coefficients of 
variation for maize price were higher than the other items. The production costs increased throughout the studied 
period for the three Brazilian states, being higher for Santa Catarina and smaller ones for Paraná. There were price 
fluctuations of soybean meal for the three States, with higher prices in Santa Catarina than in Paraná and Rio 
Grande do Sul. There was expressive increase in the price of maize in the year 2012 and again in 2016, decreasing 
in the last three months analyzed, behavior expressed for the three states. High prices of live pigs were observed 
in the southern Brazilian states during the period studied, with lower sales values in Rio Grande do Sul and higher 
pork prices in Paraná. Animal feed costs were higher than 70% of costs over the study period, reaching a mark 
of 81% of production costs, due to the high prices of feed used for the animals. It is observed the importance of 
producers looking for alternatives to reduce their production costs, such as working with alternative foods, since 
corn and soybeans suffer production and price impacts due to climate changes, use indicators of trends in the cost 
of swine, allowing for a view of the behavior of future prices of inputs and for the planning of the critical periods, 
or also to use contracts in the future market, where it is possible to stabilize the prices of the inputs controlling 
the costs, improving the planning of the profit margins and thus ensuring the closure of accounts at the end of the 
production cycle.
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Despite the rise and position in the Brazilian poultry industry on the world stage, a significant number of 
condemnations provoke significant economic losses in the poultry sector throughout the country. The objective 
was to determine the main causes and to analyze the economic losses of the condemnations in the post mortem 
inspection of carcasses of broilers in 2011, in the main states of broiler chickens in Brazil: Paraná (PR), Santa 
Catarina (SC), Rio Grande do Sul (RS) and São Paulo (SP). The study was based on survey data generated by 
the Federal Inspection Service (SIF) in 2011. For calculations of economic losses, the sum of broilers discarded 
completely; with an average carcass yield of 2.5 kg and the average value paid per kilo of the cold carcass was R$ 
2.67, determined in 2011 by IBGE (2012). The most frequent causes of total convictions were, in descending order, 
disgusting appearance (25.92%), cachexia (16%), contamination (12.18%), ascites (10.70%) and colibacillosis 
(7.65%). The main causes of partial condemnations were contamination (40.13%), acne (13.27), traumatic injury 
(12.22%) and contusion (11.22%). Of the total number of chickens slaughtered, 2.74% were convicted, 0.34% 
was total convictions and 2.40% were partial convictions. In the State of SC, the main causes were disgusting 
aspect, contamination and colibacillosis, which totaled R$ 1,827,087.00 (57.09%). In the PR, 62.64% of the 
total carcass convictions were due to disgusting appearance, contamination and ascites, corresponding to R$ 
4,062,189.00 in economic losses. In SP, the main causes of carcass convictions were disgusting aspect, cachexia 
and ascites, totaling 51.53% of convictions, representing a loss of R$ 3,744,755.00. In the RS, 58.72% of the 
causes of convictions were classified as disgusting, cachexia and contamination, equivalent to R$ 10,466,331.00. 
In relation to the technopathies, the contaminations were classified as the third main factor of total condemnations 
in slaughterhouses and first factor in the partial condemnations. Therefore, the technopathies were responsible 
for the greatest economic losses recorded in the study period. It can be concluded that, annually, in the four 
main Brazilian states producing broilers, approximately R$ 33,986,528.00 is lost in total condemnations of 
carcasses, it is observed that the highest economic losses occur in the state of Rio Grande do Sul with 52.45% of 
the total, followed by the state of São Paulo with 21.38%, and soon after the states of SC and PR with 9.42% and 
16.75%. Thus, measures can be applied with the aid of the interaction between the development and the industry 
(slaughterhouses), including training of producers and persons responsible for picking, transporting, hanging, 
bleeding, maintaining and regulating machines in the slaughter line, reducing Significant losses to the productive 
chain of the mentioned states. 
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This study was conducted to evaluate the effectiveness of a combination of essences oils (thymol, eugenol 
and piperine) with benzoic acid added to the diet in the control of Salmonella, Clostridium and Escherichia 
coli. 1680 male chicks cut, COOB 500, Divided into five treatments and eight replicates of strain, distributed 
in forty boxes containing forty two birds each. And the following treatments: T1 - Positive Control: Staffa 
(virginiamycin) 16.5 ppm at all stages; T2 - Negative control: no growth promoter; T3 - 300 ppm Crina 
Poultry Plus (CPP) in all phases; T4 - CPP 450 ppm at all stages; T5 - Association: virginiamycin (16.5 ppm) + 
CPP 300 ppm at all stages. With 21 days of age, 24 birds per treatment were sacrificed by cervical dislocation 
and submitted to a necropsy, and duodenal loop was collected for microbiological analyzes, which were done 
in the Laboratory of Infectious Diseases at UFRB, where it was observed that there was no growth of colonies 
from the analyzed bacteria.
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Antioxidant extract from the guava processing residue does not alter the 
pH of japanese quail eggs
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Plant extracts from the agroindustrial processing residue have been used in animal  feed, providing a quantified 
increase in production. Our aim of this study was  to  evaluate the effect of the inclusion of an antioxidant 
extract produced from the guava processing residue on the japanese quail feed in production. The experiment 
was performed between July and October 2015 in the Experimental Aviary of the Poultry Sector at the Federal 
University of Goiás, Goiânia, Goiás, Brazil. The research project was approved by the Ethics Committee on 
Animal Use (ECAU) of the Federal University of Goiás (protocol number 075/14). A total of 384 female 
japanese quails at the age of 42 days old, weighing the average of 138 ± 10 g at the beginning of production. 
They were distributed in a completely randomized design (CRD) with four treatments and six replicates of 16 
birds. The treatments contained four levels: 0%; 0.3%; 0.6% and 0.9% inclusion of guava extract in poultry 
feed. The experimental period totalized 84 days subdivided into four cycles of 21 days. For the analysis of pH 
of the eggs, during the last three days of each cycle, four eggs were randomly selected per replicate, the eggs 
were broken and their contents (albumen + yolk) separated, then a sample was composed of four albumen and 
four egg yolks separately for pH determination reading the value identified by the pHmeter. The data were 
evaluated by variance analysis (ANOVA) and regression analysis using the computational package R. We 
adopted α = 0.05. The pH values of the yolk and albumen did not differ statistically (p<0.05) and they were 
within the parameters established by the literature for fresh eggs. The addition of guava extract in diets for 
Japanese quails does not affect the pH of the eggs internal components.
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chickens

Lucas Wachholz*1, Ricardo Vianna Nunes1, Affonso Celso Gonçalves Junior1, Cinthia 
Eyng1, Cleison de Souza1, Jomara Broch1, Edinan Hagdon Cirilo1, Gabriela Regina 

Lohmann1

1UNIOESTE, Marechal Cândido Rondon/PR, Brasil
*Doctoral student – lucaswach@hotmail.com

The golden mussel has been infesting a large part of the rivers of South America, being an invasive species 
of filtration character and the fact that they have in their shells high content of calcium there is the alternative 
to be used in the feeding of birds in substitution to the limestone in the diets. This study aimed to evaluate the 
digestibility of Cd present in the golden mussel used in diets of broiler chickens from 14 to 42 days of age.14 
day old male broilers old male broilers housed in cages of 50 cm² composed of 3 birds per UE were used. 
The experimental design was completely randomized, with four treatments (6.94, 14.55, 22.40 and 30 mg 
kg-1 of Cd in the golden mussel used as the source of Ca) and five replications. Concentrations of Cd above 
6.94 mg kg-1 of Cd were obtained by adding Cd nitrate [Cd (NO3) 24 (H2O)] to the golden mussel meal. The 
concentration of Cd in feed and faeces (mg kg-1) was determined, and the insoluble acid ash (Celite®) was 
used to calculate the indigestibility factor.The data obtained were used in the described formulas to determine 
the apparent metabolizable Cd (CdMA) and Coefficient of apparent digestibility of Cd (CDA Cd) and the 
values were expressed on the basis of dry matter. The metabolizable Cd had a linear increasing effect (P <0.01) 
as well as CDA Cd (<0.01). The digestibility of the Cd present in the mussel meal is altered by the levels of 
the elements present. Thus, the increase in Cd concentrations in the diet causes the digestibility of the metal 
to be increased as well. 
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The tambaqui (Colossoma macropomum) is one of the more cultivated species  in  Brazil for having ease 
of production of fingerlings, rapid growth and also because they have omnivorous alimentary habit. The 
phosphorus (P) is a mineral of great importance in the nutrition, because it is essential for the metabolism of 
amino acids, carbohydrates and lipids. Dietary concentrations of the mineral above your requirement may 
decrease both the efficiency of its use for fish performance and its digestibility coefficients, contributing 
to the increase of fecal excretion and environment eutrophication of aquatic medium. Considering that the 
digestibility coefficients can vary depending on the phosphorus content in the ration, as well as the creation 
phase, the objective was to determine the apparent digestibility coefficients of phosphorus in tambaqui rations 
with different phosphorus levels, in phase between 100 and 500 grams.Thirty fish weighing 387.57 ± 56.63 g, 
was distributed in a completely randomized design composed of six treatments, three replicates per treatment 
and five fish per experimental unit. The treatments were composed of six experimental isoproteic, isoenergetic 
and isocalcium rations with different levels of total phosphorus (0.41; 0.60; 0.79; 0.98; 1.17; and  1.36%), 
added with 0.50% of chromic oxide (99.50% of the experimental ration + 0.50% of Cr2O3), as indigestive 
indicator in the determination of digestibility coefficients by the indirect method, using the feces collection 
technique by decantation. During the day, the fish were kept in cages into polyethylene aquarium (1.000 
L), being fed until apparent satiety. In the early evening, the cages were transferred to fiberglass incubators 
of conical format (220 L) adapted for feces collection, being the collection realized every two hours. Were 
evaluated the apparent digestibility coefficients of phosphorus and the values of digestible phosphorus of the 
ration. The apparent digestibility coefficient of phosphorus (ADCP)  decreased  quadratically with  increased  
the phosphorus  level in ration, according to the equation ADCP = 92.2134 – 106.7512P  +  51.9621P2 

(R2 = 0.65). Despite the reduction in the coefficients of digestibility of phosphorus, the values of digestible 
phosphorus (DP) increased linearly as a function of elevation of the ration total phosphorus levels, according 
to equation DP = 0.21227 + 0.28010P (r2 = 0.83). It  is concluded that phosphorus supplementation in the diet 
decreases its apparent digestibility coefficients, and the highest values of digestible phosphorus were observed 
with increase of total phosphorus in therations.

Keywords: Colossoma macropomum, digestible phosphorus, indirect method, minerals
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Apparent phosphorus digestibility in rations for tambaqui in the juvenile 
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Phosphorus is one of the most limiting minerals in fish feed. Considering that the phosphorus digestibility 
may differ according to the species, among the different feed ingredients, and also because of its intestinal 
concentration due to the different physiological mechanisms of absorption, the objective of this study was 
to determine  the phosphorus digestibility coefficients (CDAfos) in rations for tambaqui in the juvenile 
andjuvenilestages.Nafasedealevinagemforamutilizados120tambaquicom13.3± 0.63 g, e na fase juvenil foram 
utilizados 60 tambaquis com 47.63 ± 0.49 g. A completely randomized design was used, consisting of six 
treatments, three replicates per treatment and 20 and 10 fish per experimental unit, respectively. The treatments 
consisted of six isoprotein, iso-energetic and isocalcium diets with different levels of  total phosphorus 
(0.42; 0.64; 0.86; 1.08; 1.30 and 1.52%), 0.50% of chromic oxide (Cr2O3) as indigestive indicator in the 
determination of the coefficient of digestibility by the indirect method, using the fecal collection technique by 
decanting.During the day, the fish were kept in cages kept in polyethylenes (1.000 L) boxes, being fed until 
apparent satiety.During the night the cages were transferred to incubators of fiberglass of conical format (220 
liters) adapted for collection of the feces, being the collection of feces realized every two hours. CDAFos 
and digestible phosphorus (Fosd) values were evaluated. There was no interaction between the phosphorus 
concentration in the diet and the breeding phase for any of the variables. CDAFos decreased in a quadratic 
way with the increase of the phosphorus levels of the ration, according to the CDAFos equation = 107.895 
- 95.2694Fos + 23.1756Fos2 (R2 = 0.90); And the CDAFos of fingerlings had higher values in relation to 
juveniles. The feed Fosd contents increased in a quadratic manner, according to the equation Fosd = 0.059519 
+ 0.710756Fos - 0.396573Fos2 (R2 = 0.62), to the level of 0.90% of the total phosphorus of the feed, Estimated 
level of 0.38% of digestible phosphorus; And Fosd levels were higher for fingerlings. It is concluded that for 
fingerlings and juveniles supplementation of phosphorus in the diet decreases its coefficients of apparent 
digestibility, but the highest values of digestible phosphorus are obtained with 0.90% of total phosphorus; 
And that the phosphorus digestibility coefficients for fingerlings are superior to those obtained for juveniles.
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Available phosphorus equivalency for broilers from one to 42 days old fed 
diets supplemented with phytase using a meta-analysis study
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A wide literature research for a meta-analysis study was performed concerning the available phosphorus (aP) 
requirement and the use of phytase (PHY) in broiler´s feed, reared from 1 to 42 days old. The variable responses 
were the weight gain (WG) and bone ash (ASH) and a total of 658 and 508 observations of WG and ASH were 
used, respectively. The data selected containing at least three supplemental phosphorus (sP) and / or three PHY 
levels including the level “zero”. After selecting, the data were depurated and separated by the type of PHY (3 
or 6-PHY), as well as sP data. Available phosphorus concentrations, phytic phosphorus and calcium from each 
feed composition were recalculated according to the food composition values presented in Brazilian Tables 
to Poultry and Swine. Considering the diet without inorganic phosphorus (iP) supplementation like “zero”, 
the sP was calculated as function of the iP supplementation. However, WG and ASH data were transformed 
in a common metric to equalize the response. Levels of sP and PHY were considered independent variables 
in preparing the response equations for WG and ASH. The secondary effects like sex, mean age and lineage 
of birds used in the experiments also the number of replication, experimental diets used, phytic phosphorus, 
calcium levels and the interaction between the last two, were corrected to remove their effects. The linear 
and quadratic regression of the data were determined and matched according to variable response and type of 
PHY. Thus, the equivalency considering the WG for 3-PHY was determined aP = ((4.071 – 13.77 * (0.0001 
* 3PHY + 0.1164))1/2 – 2.02)/-6.88, where aP is the amount of available phosphorus equivalency and 3PHY 
is the PHY concentration (FTU*kg-1). Also, the equations of aP equivalency for 6-PHY considering the WG 
was aP = ((4.365 –16.112 * (0.0001 * 6PHY+0.096))1/2 – 2.08926/-8.056. According with the ASH response 
for 3-PHY the equations of aP equivalency was aP = ((2.374 – 10.074 * (0.00007 * 3PHY + 0.10232))1/2 

– 1.5407)/-5.04 and for 6-PHY was aP = ((1.795 – 8.12748 * (0.000085 * 6PHY + 0.0674))1/2 – 1.33978)/-
4.06374. Concluding, the average estimative between WG and ASH response of the aP equivalency when 
the 1 to 42 days old broiler´s feed was supplemented with 500 and 1000 FTU*kg-1 of PHY was 0.105% and 
0.145% of aP for 3-PHY and 0.09% and 0.135% of aP for 6-PHY. The equivalency of aP when the 1 to 42 
days old broiler´s feed are supplemented with phytase may be useful to work with differents levels of phytase 
inclusion than usually indicated by the industry.

Keywords: Bird, enzyme, mineral, phytate, bone ash. 
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Available phosphorus equivalency using a meta-analisys study with 
weight gain and bone ash by 21 days old broilers fed diets with phytase 

supplementation
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A meta-analysis was performed concerning the available phosphorus (aP) requirement and the use of phytase 
(PHY) in broiler´s feed, between 1 to 21 days old. The weight gain (WG) and bone ash (ASH) were considered 
as variable response. A total of 537 and 456 observations of WG and ASH, respectively, were used. The data 
selected containing at least three supplemental phosphorus (sP) and / or three PHY levels including the level 
“zero”. After selecting, the data were depurated and separated by the type of PHY (3 or 6-PHY), as well as 
sP data. Available phosphorus concentrations, phytic phosphorus and calcium from each feed composition 
were recalculated  according to the food composition values presented in Brasilian Tables to Poultry and 
Swine (2011). Considering the diet without inorganic phosphorus (iP) supplementation like “zero”, the sP 
was calculated as a function of the iP supplementation. However, WG and ASH data were transformed in a 
common metric to equalize the response. Levels  of sP and PHY were considered independent variables to 
define the response  equations for WG and ASH. The secondary effects like sex, mean age and lineage of birds 
used in the experiments also the number of replication, experimental diets used, phytic phosphorus, calcium 
levels and the interaction between the last two, were corrected to remove their effects. The linear and quadratic 
regression of the data were determined and matched according to variable response and type of PHY. Thus, 
the equivalency considering the WG for 3-PHY was determined aP = ((5.898 - 17.4508 * (0.0001 * 3PHY + 
0.1419))1/2 – 2.4286)/-8.7254, where aP is the amount of available phosphorus equivalency and 3PHY is the 
PHY concentration (FTU*kg-1). Also, the equations of aP equivalency for 6-PHY considering the WG was 
aP = ((5.1067 – 15.71 * (0.0001 * 6PHY + 0.1368))1/2 – 2.26)/-7.8552. According with the ASH response for 
3- PHY the equations of aP equivalency was aP = ((2.9024 – 10.66 * (0.00009 * 3PHY + 0.097))1/2–1.7036)/-
5.33 and for 6-PHY was aP = ((1.8354 – 7.88964 * (0.00008* 6PHY + 0.07905))1/2 – 1.35476)/-3.94482. In 
conclusion, the average estimative between WG and ASH response of the aP equivalency when the 21 days 
old broiler´s feed was supplemented with 500 and 1000 FTU*kg-1 of PHY was 0.10% and 0.135% of aP 
for 3-PHY and 0.10% and 0,15% of aP for 6-PHY. Also, the meta-analysis come to help the understanding 
of different works in different conditions, thus, a statistical tool to help the research in animal nutrition to 
determined estimative from different works.
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Average consumption of rabbits Nova Zelândia and Borboleta crossbred 
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As in other species of zootechnical interest, feeding in rabbits represents an estimated cost of 70% of animal 
production. There is a constant search for alternative sources or even an optimal proportion for an animal 
feed, seeing production costs decrease. Even with great potential in nutritional terms, alternative foods used 
for the formulation ofdiets for rabbits are still poorly known, making it a great difficulty for nutritionists 
to balance a diet with more or less quality of food in the diet digestive disorder. In order to study the effect 
of diet type on the consumption of rabbits, an experiment was conducted with twelve contemporary adult 
rabbits, male and female crossed the Nova Zelândia and Borboleta breeds. The animals were submitted to 
three treatments with different diets: 100% rami (Boehmeria Nivea); 50% rami + 50% commercial ration 
and 100% commercial ration, with four animals in each treatment. The supply of rami to animals occurred 
when the rami was pre-dried on their day of collection, were adopted leaves, stems and stalks, the supply was 
the will. Before weighing the raw material, the pre-sectioned matter and the leftovers, to obtain the average 
ramie consumption values in each treatment, the ration used in the form of the pelletized, by difference the 
average consumption was obtained. The experimental period was thirty days, of which fifteen were used to 
adapt the animals to the diets. The experimental design was completely randomized withthree treatments 
and four replicates. The data were submitted to analysis of variance, being means as compared to each other 
through Tukey at a 5% probability level using the Genes software program. The nutritional composition of 
dry matter (DM), mineral matter (MM), organic matter (OM), neutral detergent fiber (NDF) and crude protein 
(CP) of feeding stuffs was determined, finding 87.66%, 12.74%, 87.26%, 40.01% and 24.96% in rami and 
88.14%, 4.98%, 95.02%, 23.19% and 15.73% in the commercial ration. The DM consumption for the diets 
with 100% Rami and 50% Rami + 50% Ration were not different between each other (P>0.05) with a mean 
of 115.86 g day-1, but differentiated in a diet composed of 100% Ration (P<0.05), which was lower (84.01 g 
day-1). Consequently, the lower consumption of dietary DM only with commercial ration, the consumption of 
all nutrients for the smallest. (50% Rami + 50% Ration) or consumption in grams of CP, OM and NDF was 
higher with 32.83, 130.66 and 51.56 g respectively, than the treatment that comprised 100% Rami and that 
had only one ration (100% Ration). Showing what happens when the two foods simultaneously the positive 
nutritional effect to the animals is more evident.
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B6 vitamin supplementation does not affect SID tryptophan requirement of 
gilts (70- to 100- kg)
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M. D. Huepa1, Marcelise R. Fachinello1, Magali S. S. Pozza1,Antonio C. Furlan1
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Tryptophan (Trp) is an amino acid, precursor of the neurotransmitter serotonin. It has been added to finishing 
pigs’ diets in order to improve carcass traits and meat quality by reducing the animals’ response to stress 
at slaughter. However, the enzymes responsible for the conversion of Trp into serotonin use B6 vitamin 
(B6) as a cofactor, catalyzing many biochemical pathways. The objective of this study was to evaluate the 
B6 supplementation affecting standardized ileal digestible (SID) Trp utilization on blood parameters, organ 
weights, carcass traits, and meat quality of 70 to 100 kg gilts. Sixtyfour crossbred gilts averaging 70.52 ± 2.95 
kg were distributed in a 4 X 2 factorial scheme with four SID Trp levels (0.140, 0.167, 0.194, and 0.221%) 
and two supplementary B6 levels (1 and 5 mg kg-1), in eight replicates of one animal each. A 6- hour fasting 
was practiced when animals weight were about 100 kg, to proceed the blood collection. Blood samples were 
collected via the jugular vein and transferred into tubes containing EDTA (analysis of urea, total proteins, 
creatinine, and triglycerides) or fluoride (glucose analysis), and were then centrifuged (3,000 rpm ) during 
15 minutes to separate the plasma. A 3 mL plasma sample was transferred to Eppendorf type tubes, properly 
identified and stored (-18°C) for further analyses. The analyses of glucose, urea, total proteins, creatinine, 
and triglycerides were performed by colorimetric method using commercial kits and following the standard 
operating procedures described therein. At the end of the experiment the pigs were fasted for 24 hours and 
slaughtered. The carcasses were chilled (2ºC) for 24 hours and then submitted to quantitative evaluation. At 
slaughter, the heart, spleen, liver, and kidneys were weighted to obtain the relative organ weight, based on the 
hot carcass weight. Abdominal fat was also removed and weighted to obtain its relative weight, based on the 
cold carcass weight. An optical system was used to obtain the pH 45, backfat thickness (BT) and longissimus 
lumborum (LL) depth, which were then used to estimate lean yield (LY). The LLpH was measured in the hot 
carcass, 45 minutes after slaughter (pH 45), and in the chilled carcass, kept in cold storage (2ºC) for 24 hours 
(pH 24). Twenty-four hours after slaughter, LL samples (2.5 cm thick), between the 14th and 18th vertebrae 
were used to determine the drip loss, thawing, and cooking loss, as well as color determination. Six lightness 
measurements were used to evaluate the color (L*, a*, and b*). Cooked LL samples were submitted to the 
shear force measurements. The B6 supplementation (5 mg kg-1) resulted in minor reduction on meat pH24 (P 
= 0.010) and increased ham weight (P = 0.064) and ham yield (P = 0.002). The meat lightness degree linearly 
decreased (P = 0.061), while the lean yield linearly increased (P = 0.007) among the SID Trp levels. Although 
B6 vitamin supplementation resulted in a higher ham yield, it did not affect SID Trp requirement for finishing 
gilts, which was not higher than 0.140% (3.53 g day-1).
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Behavior assessment of group housed gilts during training to use the 
electronic sow feeding (ESF)
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Group housing has been considered favorable to the sows’ welfare. However, this system limits the 
standardization of individual feed intake and increases agonistic interactions and lesions occurrence. Although 
not yet widespread in Brazil, electronic sow feeding (ESF) technologies have been developed with the purpose 
to standardize individual feed intake of group housed sows. The aim of this study was to evaluate the latency 
period until the first access to ESF and the occurrence of agonistic interactions of gilts immediately after 
group housing. The evaluations were performed in a commercial pig farm, in Santa Catarina, Brazil, with 
ESF  implemented approximately two years ago. Forty gilts with confirmed pregnancy were group housed 
in an empty  pen for ESF use training with unrestricted access to feed in an ESF feeder during 15 days. Ten 
45-days pregnant gilts were individually identified to perform behavior assessment within three hours after 
group housing into the collective training pen. Latency period for the first access to the ESF was 27 min 58 
s ± 17 min 19 s, with minimum of 5 s and maximum of 48 min 8 s until all gilts accessed through the feeder  
for the first time. The agonistic interactions observed were pushes (23 views in the first hour, 34 views in the 
second hour and 10 views in the third hour), bites (26 views in the first hour, 53 views in the second hour and 9 
views in the third hour), fights (26 views in the first hour, 33 views in the second hour and 2 views in the third 
hour), chases (11 views in the first hour, 10 views in the second hour and 5 views in the third hour) and threats 
(22 views in the first hour, 27 views in the second hour and 9 views in the third hour). The lower aggressions 
frequency, especially of chases, in the first hour after mixing was probably attributed to environment exploring 
behavior, while in the second hour gilts probably spent more time in the hierarchic establishment by increasing 
the aggressive interactions, mainly bites. In the third hour after mixing all agonistic interactions seemed to 
reduce substantially. In the training period we could speculate that gilts learn by operant conditioning, that is, 
the animal explores the environment and receives feed after entering in the ESF station. Therefore, only one 
access is enough for gilts’ feed intake learning in the ESF system.

Keywords: agonistic behavior, animal welfare, electronic sow feeding, group housing, operant conditioning, 
training management
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Biometry of organs for meat quail in growth as a function of levels of 
vitamin A supplementation
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The vitamin A is very important for the immune system, together with vitamins E and D, has a regulatory role 
on the cells of the immune system, and birds with this deficiency are more likely to increase the frequency 
and severity of bacterial, viral and protozoal infections. Broilers supplemented with vitamin A, has a better 
immune response, but no effect on growth is observed. In quail the data are limited, and studies about the 
subject are required. The aim of this study was determine the mean values of biometrics of liver and lymphoid 
organs (bursa and spleen), in meat quail at 14 days of age as a function of levels of vitamin A supplementation. 
It was utilized 2000 one day old quail (Coturnix coturnix sp), not sexed were housed and distributed in a 
completely randomized design, totaling 8 treatments, 5 repetitions and fifty quails per experimental unit. The 
treatments were 8 levels of vitamin A (0; 4.500; 6.000; 7.500; 9.000; 10.500; 12.000 and 13.500 UI.kg-1 diets). 
Diets were formulated based on corn and soybean meal to meet the nutritional requirements and differed only 
to the levels of vitamin A. To evaluate the biometry of the organs, two quail were used, they were stunned with 
electroshock and sacrificed by cervical dislocation to harvest the liver, spleen and bursa, that were weighed 
in a precision balance. The variables were evaluated using the statistical program  SAEG,  performing  an  
analysis  of  variance  and  polynomial  regression (P <0.05). The absolute weight of the liver was not 
influenced by the levels of vitamin A studied. The absolute weight of the fabricius bursa was quadratically 
influenced (P<0.05) and the absolute weight of the spleen had a linear increase. About the relative weight, 
only the spleen was influenced by the level of supplementation. The bursa of fabricius and the thymus are 
considered primary lymphoid organs, and the spleen is classified as a secondary lymphoid organ, the bursa 
of fabricius is responsible for the development and differentiation of B lymphocytes. The spleen was most 
affected by the effect of vitamin A supplementation. The absolute weight of bursa had a maximum point at a 
supplementation level of 7.534 IU, corresponding to 0.102 grams. The increase in the weight of these organs 
indicates response to the antigenic stimulus. The study of vitamin A supplementation promoted linear growth 
of absolute weight of spleen and relative weight of spleen.

Keywords: bursa, immune system, liver, spleen
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Birth weight, average daily gain, feed intake, feed conversion and backfat 
thickness in Duroc and Pietrain boars and gilts
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The objective of this study was to compare birth weight (BW), average daily gain (ADG), average daily feed 
intake (ADFI), feed conversion (FC) and backfat thickness (BFT) between Duroc and Pietrain boars and 
gilts submitted to On Farm Testing (OFT). Data from 4,580 Duroc (2,164 boars and 2,416 gilts) and 1,369 
Pietrain (617 boars and 752 gilts) tested from 1995-96 in a breeding farm located in Santa Catarina, Brazil, 
were analyzed. Boars were evaluated from 25-30 kg to 95-105 kg in individual pens and were weighted at the 
beginning and end of OFT. Data on their individual feed intake was collected as well as their live BFT at the 
end of OFT. Gilts were raised in groups up to 95-105 kg when their individual live BFT was measured. Feed 
and water were provided “ad libitum”. ADG was calculated for boars and gilts by dividing live weight by age 
at the end of OFT. FC was calculated for boars by dividing weight gain from 25-30 kg to 95- 105 kg by feed 
intake. Statistical analyses were performed using SAS University Edition software. BW, ADG and BFT were 
analyzed considering boars and gilts of both breeds. The statistical model use to analyze these data included 
the effects of the animal year- month of birth, breed, sex and residue. ADFI and FC were analyzed for boars of 
the two breeds and the statistical model included the effects of year-month of birth, breed and residue. Duroc 
male piglets  were  heavier  at  birth than Pietrain male  piglets  (1.67  vs 1.62 kg, P<0.05) while gilts of the 
two breeds had similar BW. Duroc boars and gilts had higher ADG than Pietrain boars and gilts, respectively 
0.651 and 0.598 kg d-1 in Durocs and 0.621 and 0.575 kg d-1 in Pietrain (P<0.05). Higher ADG in Duroc boars 
was associated with larger ADFI (2.357 kg) and higher FC (2.431 kg feed kg gain-1) compared to Pietrain 
boars (respectively 2.017 kg and 2.275 kg feed kg gain-1). Differences in BFT were significant between breeds 
(P<0.05). Averages in Duroc were 13.99 mm in gilts and 13.41 mm in boars while averages in Pietrain were 
8.96 mm in gilts and 8.86 mm in boars (P<0.05). It was concluded that in order to improve the efficiency of 
swine production using Duroc and Pietrain boars and gilts, selection must be applied to increase ADG and to 
reduce BFT because ADG is associated with higher ADFI and increased BFT, which has an adverse effect on 
carcass meat deposition.

Keywords: Swine, animal breeding, feed conversion, paternal lines

Theme 7  |  Nonruminant nutrition and production

mailto:tslomp@gmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 784

Blend enzymes in broiler diets
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Idiana Mara da Silva1,Cleison de Souza1, Lucas Wachholz1, Israel Costa Pires Filho1
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(UNIOESTE), Marechal Cândido Rondon, PR, Brazil; 2Animal Science Department, 

UNIOESTE, Marechal Cândido Rondon, PR, Brazil
*Undergraduate student -manutencia@hotmail.com

The nutritionists have been constantly searching alternatives to improve the digestibility and performance 
responses of broiler chickens. The purpose of this present study was to evaluate the inclusion of different 
enzymatic blends on the performance of broilers fed diets with reduction of the nutritional levels. A total of 
1056 male broiler chicks were distributed in a completely randomized experimental design to six treatments and 
eight replications, and 22 birds per experimental unit. Two control diets were formulated, a positive control diet 
(PC), based on corn and soybean meal without supplementation of enzymatic blend, meeting all the nutritional 
requirements of the broilers, and a negative control diet (NC) based on corn and soybean meal, with reductions 
in nutritional values (metabolizable energy, crude protein, digestible amino acids), where energy levels were 
reduced by 150 kcal kg-1 and digestible amino acid levels were reduced by 8%. Four enzymatic blends were 
used, constituting the other four treatments: T3: NC + enzyme blend 1; T4: NC + enzyme blend 2; T5: NC 
+ enzyme blend 1+ beta-mannanase; T6: NC + enzyme blend 2 + beta mannanase. The different enzymatic 
blends were constituted by amylase, protease and xylanase from different industries. The performance was 
evaluated at 44 days of age as the weight gain, feed intake and feed conversion ratio. The data were submitted 
to analysis of variance followed by Tukey’s test. SAEG software was utilized for analyses, and a probability 
of P < 0.05 was considered significant. The weight gain, feed intake and feed conversation ratio was greater 
in the birds that received the diet meeting the nutritional requirements in relation to the other treatments. 
The birds that receive the NC diets and NC diets with supplementation of enzymatic blend showed similar 
averages for feed intake during all the experimental period. The enzymatic supplementation had a positive 
effect on treatments with nutritional reduction, providing a better feed conversation rate when compared to 
the treatments without supplementation. In conclusion, the reduction of the nutritional requirements of the 
broilers negatively affected the performance, however the supplementation with enzymatic blends maintained 
similar the performance among the nutritional reduction treatments.

Keywords: amylase, performance, protease, vegetable diets, xilanase
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Blood biochemical parameters of growing Japanese quails (Coturnix 
coturnix japonica) may present independently to the dietary levels of 

metabolizable energy and digestible lysine

Taciana Maria de Oliveira Bruxel*1, Simara Marcia Marcato2, Caroline Espejo Stanquevis2, 
Eline Maria Finco2, Erica Travaini Grecco3, Mariani Ireni Benites2, Taynara Prestes Perine2, 

Vittor Zancanela2

1Universidade Estadual do Oeste do Paraná, Mal. Cândido Rondon/PR
2Universidade Estadual de Maringá, Maringá/PR; 3Nutriquest Technofeed, Vinhedo/SP

The quails commercial exploitation has become popular quickly, gaining some representativeness in the 
poultry industry, when moving from subsistence activity to production segment. For this reason, the study 
of the nutritional levels that will maximize the response of the birds, such as the levels of metabolizable 
energy and digestible lysine, becomes essential as long as the other physiological responses of the animals are 
observed. Therefore, the objective of this study was to assess the effect of different levels of metabolizable 
energy (ME) and digestible lysine (DL) on blood biochemical parameters of growing Japanese quails. The 
serum levels evaluated were: albumin, total protein, uric acid, cholesterol and alkaline phosphatase, besides 
calculate the level of globulin (globulin = total protein-albumin) and the albumin/globulin ratio. For this, 
the birds were housed in a completely randomized design in a 4 x 4 factorial (ME = 2830, 2970, 3110 and 
3250 kcal of ME kg-1 x DL = 0.90, 1.07, 1.24 and 1.41%) totaling 16 treatments with 3 replicates each, 
divided into two phases: 1 to 14 d old, containing 50 quails per experimental unit and 15 to 42 d old, with 
35 quails per experimental unit. Blood samples were collected from 4 and 2 birds, at 14 and 42 days of age, 
respectively. The quails were selected within the mean weight of the replicate (±5%) and submitted to a 
previous sixhour feed fast. Blood collection was performed by the ulnar vein, the samples being conditioned 
in test tubes and centrifuged immediately at 3000 rpm for 15 minutes. After separation, the serum was stored 
in identified eppendorf tubes and stored at -10°C until the spectrophotometer analysis (Bioplus Model 2000) 
using commercial kits (Gold Analisa Diagnostica Ltda) specific for each parameter. There was no significant 
effect of the ME and DL factors on any of the analyzed variables in the two study phases. These data suggest 
that the blood biochemical parameters of Japanese quails may present independently of the diet, as has been 
verified by several authors.

Keywords: blood parameters, nutritional effect, quail development
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Blood parameters of piglets fed different protein sources in partial 
substitution with soybean meal
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Salvador/Bahia, Brazil
*jansllerg@gmail.com

The low biological value of the protein of the diet is intimately related to the catabolism of the amino acids, 
causing increase of the urea plasma concentration. The N urea is a good parameter for the use of dietary amino 
acids by swines and its concentration in the blood tells the nutritional status of the animal and the quality 
of the protein provided. Thus, the objective of this study was to evaluate the partial substitution of soybean 
meal by different protein sources in the blood parameters of piglets in the nursery. Were used 2,451 crossbred 
piglets (1,238 entire males and 1,213 females), with a initial body weight of 6.79 ± 0.90 kg and final body 
weight 21.06 ± 1.84 kg, distributed in a completely randomized design, in factorial arrangement 2 X 3 (two 
sexes and three feeds), 13 replicates and 46 to 53 animals per experimental unit. The feeds were constituted by 
different protein sources (Fish meal – FM, Soy concentrate protein - SCP and Soybean meal - Control). In the 
pre-starter II (41 - 50 days) and starter (51 - 65 days), blood was collected from 5% of the total animals. For 
statistical analysis, student’s standard residuals (RStudent) were analyzed in order to diagnose outliers.  The 
normality of the experimental errors and the homogeneity of variances were evaluated using Shapiro-Wilk 
and Levene tests. The urea lsmeans were performed by means of the Tukey test at 5%. Plasma urea results 
presented no interaction between protein sources and sex, the values found ranged from 31.38 to 59.66 mg 
dL-1. The FM and SCP sources presented lower levels of urea (p<0.05) compared to control, with values of 
34.02; 33.88 and 38.80 mg dL-1, respectively. There was a significant effect (p<0.05) for blood glucose in the 
pre-starter II, and the animals feed the SCP treatment presented a higher level (110.85 mg dL-1) than the FM 
(103.76 mg dL-1). In the starter, there were significant effects (p<0.05) for piglets receiving FM (50.33 mg 
dL-1), which presented a lower concentration of urea compared to the control diet (58.23 mg dL-1). For sex, 
males presented lower levels of urea (p<0.05) than females, presenting values of 50.60 and 57.11 mg dL-1, 
respectively. In this context, it is highlighted that the use of different protein sources in partial substitution to 
soybean meal influences the plasma concentrations of urea.

Keywords: fish meal, glucose, post weaning, soy concentrate protein, urea

Theme 7  |  Nonruminant nutrition and production

mailto:jansllerg@gmail.com
mailto:jansllerg@gmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 787

Bone parameters evaluated in finished pigs fed with different calcium 
sources
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It is estimated that 4 to 6% of the body weight of the animal consists  of minerals and that approximately 
1 to 2% of the total corporal weight corresponds to calcium, with  99% of this element being distributed in 
bones and tooth. Feeding of pigs is supplemented with calcium sources, however, few studies have reported 
supplementation of these sources with bone deposition. The objective of this study was to evaluate bone 
parameters in finished pigs fed with different calcium sources. The study was carried out at the Swine Sector 
of the Unioeste Experimental Farm. A total of 160 piglets (80 males non-castrated and 80 females) with initial 
weight of 28.87 ± 3.23 kg and final weight of 126.94 ± 2.58 kg, distributed in blocks through a completely 
randomized design, in four treatments (T1 = calcitic limestone, T2 = monodicalcium phosphate, T3 = calcined 
bone meal and T4 = oyster meal), with ten replications of four pigs per experimental unit, being that the 
initial weight and sex were used as determinant factors of each block. The calcium sources that composed the 
treatments were included in the diets in varying amounts to meet the percentage of total calcium established 
per phase (growth I = 0.59%, growth II = 0.51%, termination I = 0.49%; termination II = 0.37%). At the end of 
the termination, 80 animals per treatment were randomly selected for slaughter. Samples were obtained from 
the third metatarsal bone, in which length, weight, Seedor index, maximum applied force and bone strength 
were evaluated. The normality of the experimental errors was evaluated by the Shapiro-Wilk test. The effects 
of the calcium sources on the dependent variables were verified by the analysis of variance, adopting the 
level of 5% of significance. The results showed that the calcium sources tested did not influence the evaluated 
bone parameters (P>0.05). It was obtained an average of 74.82 ± 3.17 mm for the metatarsal length, 20.72 ± 
2.06 g for the fresh weight, 17.53 ± 1.89 g for the pre-dry metatarsal weight, 277.01 ± 24.01 mgmm-1 for the 
Seedor index, which is an indication of bone density as well as the bone strength, 1729.97 ± 508.49 N for 
maximum force applied on the metatarsus until the initial process of bone fissure and 24.42 ± 8.92 MPa for 
bone strength. The sources tested can be employed in pig diets in growing and finishing phases. The results 
obtained demonstrated that the sources are similarly efficient in maintaining the mineral deposition and bone 
resistance of these animals.

Keywords: bone strength, calcined bone meal, Seedor index
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Broilers performance fed vitamin D3 reduction on premix suplemented 
with 1,25 (OH)2D3
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*Doctoral student – fdilelis@ufrrj.br
The source of vitamin D has an important role for satisfactory bone formation, since more active form will 
be better utilized by the animal. The 1,25(OH)2D3 and 1,25(OH)2D3 are the most available metabolites among 
more than 40 known. Studies of benefits using vitamin D3 metabolites may help integrators, which manipulate 
their vitamin and mineral supplements, reducing the amounts of vitamins by associating them with active 
metabolites, and minimizing costs with no losses in broilers performance. Based on these considerations, 
the present study aimed to evaluate the effect of reducing the amount of vitamin D3 on vitamin premix with 
1,25(OH)2D3 supplementation on broilers performance from 1 to 42 days old. 1,400 day-old broilers (Cobb 
500) were housed in a randomized design with 6 treatments: control (only vitamin D3) and 100%, 75%, 50%,
25%, and 0% of vitamin D3 on premix added 50 g ton-1 of 1,25(OH)2D3, with 6 replicates each, totaling 36 
experimental units. The data was submitted to ANOVA, and for significant results, the averages compared by 
the Dunnet test (P<0.05). When 1,25(OH)2D3 was used as the main source of vitamin D3, the average weight, 
daily weight gain and feed conversion of broilers were extremely impaired, presenting results lower than those 
recommended by the lineage manual. However, viability did not differ significantly between the control and 
other treatments at 42 days of age. In order to better justify the occurrence of these inferior results, it would be 
necessary to carry out analyzessuchasmetabolitedosagesorsimilarinbloodandorganstoknowifthe dosage (50 g 
ton-1 of 1,25(OH)2D3) provides a vitamin D3 content lower than required for birds at that stage of development. 
According to the results obtained in this study, it is possible to conclude that the performance of broilers was 
affected by the reduction of vitamin D3 on premix. The 75% reduction of vitamin D3 on premix added of 
1,25(OH)2D3 (25% D3 + 50 g ton-1 1,25(OH)2D3) was able to maintain average weight, feed conversion and 
consumption within the standards recommended by Cobb-500 lineage manual.
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Broilers’ carcass characteristics fed with different proteases
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The development of the production of broilers results from an integration of genetic enhancement, nutrition, 
sanity, management, and ambiance. Regarding nutrition, new strategies have emerged aiming to improve 
food digestibility for favoring the maximum genetic potential. Proteases are used as a strategy to maximize 
the amino acids availability and to direct them to bird development, leading to carcass yield improvement. 
This work aims to evaluate the broiler chicken carcass fed with different proteases. The analyzed proteases 
were produced from fermentation of the following organisms: Protease A – Aspergillus niger and Bacillus 
subtilis; Protease B – Streptomyces fradie; Protease C – Bacillus licheniformis genetically modified; Protease 
D – Bacillus licheniformis; Protease E – Aspergillus oryaze. Thus, the treatments have consisted of Positive 
Control (PC), which shows feed without enzymes and full nutritional level and, based on different protease 
uses (A, B, C, D and E), which have added 125, 125, 200, 500 and 500 g ton-¹ of feed, respectively. Each 
experimental feed was calculated according to each protease nutritional matrix, targeting the same protein 
level of the PC treatment. Thereby, proteases value the feed protein in 0,635% (Protease A), 0,750% (Protease 
B), 0,979% (Protease C), 1,424% (Protease D) and, 0,658% (Protease E). By 46-days-old, 162 Cobb broiler 
chicken, of which 27 were submitted to the experimental treatment, were weighted and slaughtered according 
to commercial procedures such as numbness, bleeding, scalding, plucking and evisceration. Then, feet and 
head (+ the neck) were removed to determine both carcass yield, cuts (breast, legs (drumsticks + thighs), back, 
wings) and abdominal fat. It was carried out a randomized experimental design and both variance and average 
were analyzed through Student Newman Keuls (SNK) test with 5% of significance. The results show that 
different protease levels did not bias the carcass yield, cuts and abdominal fat of the birds. Therefore, regardless 
of the used protease and its respectively dietary protein devaluation, proteases do not impair animal’s protein 
synthesis, producing similar carcasses, commercial cuts and abdominal fat.

Keywords: abdominal fat, additives, birds, cut yield, enzymes
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Broiler’s performance fed with different proteases
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The use of additives is an alternative that makes feed more efficient. The exogenous enzymes have the purpose 
of improving zootechnical efficiency by increasing the digestion of low-quality products and reducing nutrients 
loss through feces, consequently resulting in economic advantages. This work aims to analyze the effects of 
different proteases on feed, without adding growth-promoter antibiotics and with protein devaluation value 
in accordance with the protease nutritional matrix, considering broiler’s performance through its weight gain, 
feed intake, feed conversion, viability and the productive efficiency index (PEI). It was analyzed 1350 one-day-
old male Cobb chicks, which have received feed and water throughout the experimental period (45 days). The 
provided feed was composed of corn and soybean meal, meeting boilers’ nutritional requirements. The feeding 
program was composed by two phases, from one to 21 days-old and from 22 to 45 days-old. The analyzed 
proteases were produced from fermentation of the following organisms: Protease A – Aspergillus niger and 
Bacillus subtilis; Protease B – Streptomyces fradie; Protease C – Bacillus licheniformis genetically modified; 
Protease D – Bacillus licheniformis; Protease E – Aspergillus oryaze. Thus, the treatments have consisted of 
Positive Control (PC), which shows feed without enzymes and full nutritional level and, based on different 
protease uses (A, B, C, D and E), which have added 125, 125, 200, 500 and 500 g ton-¹ of feed, respectively. 
Thereby, proteases value the feed protein in 0,635% (Protease A), 0,750% (Protease B), 0,979% (Protease C), 
1,424% (Protease D) and, 0,658% (Protease E). The experimental design was performed in randomized blocks 
with six treatments and nine replicates of 25 chickens per plot. The data were processed using the variance 
analysis and compared through the Student Newman Keuls (SNK) test with 5% of significance. The results 
show that there was no difference regarding feed consumption, weight gain and viability. However, it was 
observed that the PC treatment has shown better feed conversion and PEI when comparing to treatments using 
protease. It can be concluded that different proteases were not efficient in maintaining broilers’performance.

Keywords: additives, birds, enzymes, productive efficiency index, zootechnical parameters
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Bromatological composition and apparent digestibility of food for 
tambaqui
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Tambaqui (Colossoma macropomum) is currently one of the main native fish species produced in Brazil. 
However, one of the obstacles to fish farming is the cost of food which can make aquaculture enterprises 
unfeasible. The use of alternative foods can be a strategy to reduce this cost of production and result in greater 
profitability for the producer. In order, to make feasible the use of a food in the formulation of rations, it is 
necessary to determine the bromatological composition and the digestibility coefficients of energy and nutrients. 
The aim of this study was to analyze the bromatological composition and to determine the dry matter (DM), 
crude protein and gross energy (CP and GE) digestibility coefficients of babassu meal (BM) and rice bran (RB) 
for tambaqui. The experiment was carried out at the Laboratory of Nutrition and Feeding of Aquatic Organisms 
of Maranhão (LANUMA) Universidade Federal do Maranhão (UFMA), in Chapadinha, MA, Brazil. We used 
54 tambaquis (165.30 ± 15.60 g) distributed in a completely randomized design (CRD), with three treatments 
(reference diet and two diets with 70% of the reference and 30% of the food tested BM and RB) and three 
replications, containing six fish per experimental plot. The method used to evaluate the apparent digestibility 
was indirectly with partial collection of feces. The reference diet was formulated based on corn and soybean 
meal, containing 0.1% titanium oxide (TiO2) as indigestive indicator, with 28% crude protein and 3.200 kcal 
kg-1.The fish were fed during the day (08:00 AM, 11:00 AM, 2:00 PM, 4:00 PM, 4:30 PM, 5:00 PM and 5:30 
PM hours) and feces collections were performed from 6:00 PM to 6:00 AM of the following day, in interval 
of two hours. After each collection, the feces were deposited in petri dishes and taken to greenhouse of forced 
circulation for drying. At the end of the experiment, the MD, CP, GE, NDF and ADF of the food and diets and 
the MD, CP and GE and TiO2 of the fish feces were analyzed. The analyzes were performed at the Animal 
Nutrition Laboratory of the UFMA. The bromatological composition of BM presented the following values: 
92.37% DM, 20.85% CP and 4.791 kcal kg-1 and the apparent digestibility coefficients (ADC) of BM were 
38.29% for DM, 29.16% for CP and 25.68% for GE. These values are below the ADC determined for the RB, 
which were 71.34, 80.97 and 78.54%, for DM, CP and GE, respectively. The bromatological composition of 
BM has high fiber contents (NDF 69.70% and ADF 37.43%) in its composition in relation to RB (NDF 22.39% 
and ADF 7.56%), which may interfere negatively with Coefficients of digestibility. The lower coefficients of 
apparent digestibility of dry matter, crude protein and crude energy determined for BM may restrict its use in 
tambaqui feeding.

Keywords: Colossoma macropomum, alternative food, digestibility coefficient, fish nutrition, nutritional value
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The present work evaluated the effect of the inclusion of two acidifying compounds, unprotected or protected 
by a matrix of triglycerides, on the buffering capacity and the initial pH of a piglet pre-initial diet. Acidifier 
A (benzoic, fumaric, citric, formic and lactic acid) and Acidifier B (benzoic, phosphoric, formic, lactic and 
sorbic acid), with 7286 and 7302 mEq of H+ kg-1, respectively, were evaluated in the protected and unprotected 
form. The four additives were included in a commercial piglet diet in the levels of 0.25, 0.50, 0.75, 1.00, 2.00, 
5.00, 9.00, 12.00 and 25.00%. Initial pH was measured using 2.5 g of diet diluted in 250 mL of distilled water, 
after five minutes under constant agitation. Subsequently, sodium hydroxide was added up to reaching the 
target pH of 8.0. Titration curve was performed by adding small volumes of hydrochloric acid (0.1N) until 
pH 2.5. Both, titration and pH measurements were made every 60 s, under constant agitation. The buffering 
capacity was expressed by the buffering linear rate (BLR, mEq H+ g-1), determined as the inverse of the linear 
regression slope between the exponential pH-1 values (Y), and the cumulative HCl addition (X, mEq H+ 
g-1). The effect of the addition level of each acidifier on the initial pH and on the LBR were evaluated using 
the Linear Regression Comparison procedure of the StatGraphics Centurion XV (evaluation license). To all 
acidifiers, the slope of initial pH drop was lower up to 2% inclusion level, and the slope increase in the range 
up to 5% level. There was a stronger drop on the initial pH values with the acidifier B inclusion (P<0.01), 
that was attributed to the phosphoric acid component. For the Acidifier B, there was no effect of the lipid 
protection just to 2% level (P>0.05), but in the range higher than 2% inclusion, the lipid protection increase 
the drop in the initial pH of the diet (P<0.01). Only for the Acidifier A, the lipid protection reduce the drop 
on the initial pH of the diet in the two range of inclusion levels (P<0.01). Increasing the acidifiers levels 
increased the BLR values in the same proportion for both acidifiers, however, Acidifier B had lower BLR 
values, regardless of the protection (P<0.05). The protected acidifier A and the unprotected acidifier B showed 
the lowest rates of increase in BLR (P<0.05). It is not possible to estimate the effect of acidifier composition, 
lipid protection and inclusion level on the dietary buffering capacity by the dietary initial pH. Lipid protection 
of added acidifiers can affect the dietary buffering capacity, but with different consequences according to the 
acidifier composition. Characteristics of each acid seems to be most important than the protection and should 
be considered in acidifiers formulation.

Keywords: in vitro analysis, feed additives, organic acids, swine, protected acidifiers 
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Carcass characteristics of quails fed with Spaghetti waste
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1Federal Rural University of Pernambuco, Recife/PE, Brasil; 2Federal Rural University of 
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*Professor – mohauptmariadocarmo@gmail.com

The use alternative feedstuffs in the diet of quails can represent an excellent alternative for improve production 
cost. Spaghetti waste is food of lower price in comparison to corn, main energetic ingredient in ration for 
quails in the Brazil, it containing high energetic content (above 2.900 Mcal of metabolizable energy) and 
considerable value of crude protein (nearly 10.00%) in your composition. Shows which the spaghetti waste 
is a substitute to corn of the diet or one potential ingredient which can be included in the diet of birds. Thus, 
the aim of the study was verified the effect of different levels inclusion of spaghetti waste about carcass 
characteristics of meat-type quails (Coturnix coturnix coturnix) with 42 days old. Four hundred and fifty quails 
of one old day were distributed in a complete randomized designer, with five treatments and six replications of 
fifteen birds each. The treatments consisted five diets with 0, 10, 20, 30 and 40% of inclusion spaghetti waste. 
The spaghetti waste used was milled before be included on the ration. The rations were isoenergetics and 
isoprotein, formulated to the attender the requirements in the phases 01 to 21 and 22 to 42 days old. To 42 days 
old four birds of each replicate, after fasting four hours, were slaughter to verify the carcass characteristics (% 
of carcass, chilled carcass (%), breast, legs, wings, back, heart, liver, gizzard and fat). The variables studied 
was submitted at variance analyze to error probability 0.05 levels, and when significant effect was found, 
in some variable Dunnett’s Test (P<0.05) was applicate. The Test (P<0.05) showed significant difference 
to variables chilled carcass (%) and fat (%) of diet with 40% of spaghetti waste comparted to diet with 0% 
spaghetti waste, to other characteristics studied no were influenced (P>0.05) by treatments. The averages 
verified to treatments were: body slaughter weight 263.87, 260.30, 258.68, 260.08, 255.53 g; carcass weight 
191.80, 190.30, 186.00, 185.30, 181.90 g; carcass (%) 72.72, 73.13, 71.94, 71.28, 71.19; chilled carcass (%) 
71.26, 72.12, 70.29, 69.12, 68.51; breast (%) 41.72, 41.79, 41.53, 42.80, 43.00; legs (%) 28.19, 28.11, 29.32, 
29.40, 28.55; wings (%) 7.41, 7.37, 7.05, 7.26, 7.56; back (%) 22.30, 21.09, 22.14, 20.92, 20.85; heart (%) 
1.10, 1.10, 1.20, 1.11, 1.13; liver (%) 2.57, 2.58, 2.51, 2.70, 2.80; gizzard (%) 2.06, 2.04, 1.94, 1.86, 1.83 and 
fat (%) 1.84, 1.83, 1.74, 1.28, 0.92. We conclude which spaghetti waste can be used in diet to quail meat in 
even 30% of inclusion, without impair your mains parameters of carcass. 

Keywords: alternative feedstuffs, birds, Coturnix coturnix coturnix, meat
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Carcass characteristics of quails fed with sunflower cake

Carla N. Cordeiro*¹, Ednardo R. Freitas¹, Cirliane A. Freitas¹, Anna K. O. Silva¹, Tiago F. 
Silva¹, Davyd H. Souza¹, Rafael C. Nepomuceno¹, Sarah G. Pinheiro¹

¹UFC - Universidade Federal do Ceará, Fortaleza/CE
*Mestranda em Zootecnia – carlinha_nagila@hotmail.com

Sunflower cake is a residue of the mechanical extraction of the oil of the seed, is rich in fat, protein and fiber 
and has been studied for use in feeding birds in substitution of the most used protein and energy sources, such 
as corn and soybean meal. The objective of this study was to evaluate the carcass characteristics of cut quails 
fed with increasing levels of sunflower cake (0, 5, 10, 15, 20 and 25%) and isonutritives and isoenengetic 
rations (23% PB and 2950 MS). Initially 432 seven day old quail were distributed in a completely randomized 
design with six treatments, six replicates and 12 birds per replicate. At 42 days two birds per plot (one male and 
one female) were selected for carcass evaluation. The variables analyzed were carcass yield (%), percentage 
of breast (%), thigh + overcook (%), abdominal fat (%) and edible viscera (liver and gizzard). The data were 
submitted to regression analysis and averages comparison by the Dunnett test (5%). In the regression analysis, 
a significant effect was observed only for the size of the gizzard, which increased linearly (Y = 2.11 + 0.02X, 
R² = 0.57) with increased levels of sunflower pie above 5%. n the comparison of means, it was observed 
that the carcass yield, breast, thigh + overcook, abdominal fat and liver ratio did not differ between birds fed 
rations containing sunflower cake and those of the control group. However, the levels of 20 and 25% of pie 
promoted the increase of gizzard weight in relation to the values obtained for the control group. Considering 
the carcass characteristics, up to 25% of sunflower cake can be included in the quail feed.

Keywords: Alternative food, nutrition, carcass yield, agroindustry residue
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Carcass yield and cuts of slow-growing broilers fed with brewery dry 
residue
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*Master student - jessicalima_jtj@hotmail.com

The objective of this study was to determine the yield of carcass, abdominal fat and cuts of slow-growing 
broilers fed with brewery dry residue. 980 male broilers of the one-day old Label Rouge lineage were 
distributed in a completely randomized design with seven inclusion levels of brewery dry residue (0, 2, 4, 
6, 8, 10 and 12%), resulting in seven treatments, with seven replications of 20 birds per experimental unit 
(EU). At 63 days of age, three birds per EU were slaughtered for determination of carcass yields (eviscerated 
carcass weight, without head, feet and neck in relation to the weight of live bird), abdominal fat (fat present 
around the cloaca, gizzard, proventriculus and abdominal muscles in relation to the weight of live bird) and 
for yield of cuts (weight of breast, thigh, drumstick, wing, dorsum, boneless breast, and sassami, in relation to 
the weight of the gutted carcass). The collected data were submitted to the analysis of variance and subsequent 
polynomial regression between the inclusion levels of the brewery dry residue through the SAEG program - 
System for Statistical and Genetic Analysis. Carcass yield, bone-in breast, thigh, drumstick, wing, dorsum and 
relative abdominal fat weight were not influenced (P> 0.05) by the different inclusion levels of the brewery 
dry residue. However, with increasing levels of inclusion of the residue in poultry feed, there was a linear 
decreased effect for boneless breast yield (P <0.01), through the equation = 61.8375 - 0.45794x (R2 = 0, 76). 
On the other hand, the yield of sassami showed an increasing linear effect (P = 0.03), as presented in the 
equation = 25.9289 + 0.22822x (R2 = 0.45). These results may be related to the body’s biological preference 
for conducting nutrients to some breast muscles, unlike other parts of the body, which have a lower rate of 
protein deposition. Therefore, it is concluded that the brewery dry residue can be used in the diet of slow - 
growing broiler chicks, however levels above 6% of the residue affect the percentages of sassami and boneless 
brisket.

Keywords: alternative feed, poultry, label rouge, nutrition, yield, carcass
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Carcass yield and digestive traits of Label Rouge broiler chickens with 
diets supplemented with probiotics

Karynne L.C. de Paula*1, Jean K.Valentim1, Adriano Geraldo2, Diogo A. Miranda2, Sara S. 
R. Lemke2, Hellen C. F. Antunes1  Poliana R. N. Gonzaga2, Claudiane A.R. Chaves2

1Universidade Federal dos Vales do Jequitinhona e Mucuri; 2Instituto Federal de Minas 
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*Master student in Animal Science – karynneluana@hotmail.com

This research was developed in order to evaluate the carcass yield and intestinal pH of male colonial chickens 
reared on Tifton-85 pickets fed with commercial probiotic supplementation. Twenty-one hundred male 
broilers with age of one day and from the Label Rouge lineage bred in experimental boxes in a conventional 
shed remained there until 30 days of age. Completely randomized experimental design was the statistical 
method chosen, containing two treatments (conventional and conventional ration supplemented with probiotic 
“Bacillus subtillis DSM 15.544” and five replicates, containing 21 birds per treatments. Both treatments 
had free access to Tifton-85 pickets (Cynodon spp). Aiming to evaluate the carcass, the measurement of 
the following parameters were estimated: Live Weight (LW), carcass weight (CW), carcass weight (with 
foot, neck and headless), thigh weight, overcoat weight, wings weight, breast weight, edible viscera weight, 
not edible viscera weight, abdominal fat, and gastrointestinal tract pH (crop, duodenum, jejunum, ileum, 
proventriculus, gizzard, cecum) were selected. Selecting three birds (with medium weight taking the mean of 
the experimental plot at 90 days of age as reference), to be weighted and slaughtered after an 8-hour fasting 
period at the slaughterhouse. The animals were hanging by its feet and desensitized by electronarcosis. After 
the slaughter procedures, the carcasses  were weighted to perform the income and division into cuts calculus. 
In evisceration, the edible viscera and abdominal fat were collected. One bird at a time per plot was weighted 
and slaughtered using the method of cervical dislocation according to animal welfare recommendations, 
totalizing 10 birds for pH analysis. Measurements of the length of the small intestine, as well as of each 
segment, was performed after clearing the intestinal contents of the 3 birds sampled to determine the carcass 
yield. All data were submitted for variance analysis. The means of the treatments were compared using the F 
test at 5% of significance. The variables of carcass yield, primary and secondary cuts, and pH of the viscera 
were not influenced by treatments with and without addition of probiotic (P> 0.05). Therefore, including 
300g/ton of probiotic in the Label Rouge broiler diet presented no significant influence on carcass yield, nor 
did it alter the morphological characteristics of the gastrointestinal segments and it’s pH.

Keywords: Caiman bird, meat production, supplementary additives, digestive system
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Carcass yield and organs of broilers fed with increasing levels of corn 
germ meal

Dayane A. da Silva*¹, Carlos B. V. Rabello¹, Elainy C. Lopes¹, Camilla R. C. de Oliveira1, 
Daniela P. de Oliveira1, Roberta de A. Rodolfo1, Almir F. da Silva1, Hélia S.de H. Oliveira1

¹Universidade Federal Rural de Pernambuco, Recife/PE, Brasil
Graduation student - dayane_das@hotmail.com

The industrial process of wet milling the corn grain after cleaning is macerated and separated into germ, 
pericarp and endosperm. This germ does not go through processes of oil extraction, maintaining its high 
content of lipids. The objective of this research was to evaluate the yield and weight of the carcass, cuts and 
organs of broilers fed with increasing levels of corn germ meal (CGM). 648 Cobb 500 broilers, one day old 
were housed in pens (1.15 x 1.80 m), distributed in a completely randomized design with 6 treatments and 
6 replicates, 18 birds per experimental unit. The treatments consisted: a reference diet based on corn and 
soybean meal, and five diets tests with inclusion of the whole corn germ in 4, 8, 12, 16 and 20%, respectively, 
where the ration with 20% of GIM did not include soybean oil. At 42 days of age, 72 birds were slaughtered, 
2 birds per experimental unit. The weight and yield carcass (breast, thigh, drumstick, wings, back and neck), 
viscera (heart, liver, gizzard and proventriculus) and abdominal fat were evaluated. The data were submitted 
to analysis of variance and regression, and the means were compared by the Dunnett test (p <0.01). The results 
showed there weren´t significant difference in the weights and yields of carcass (2313.6/78.44; 2319/78.63; 
2270.3/77.92; 2302.2/78.05; 2228.7/77.91 and 2193.2/77.60g/%, respectively for the treatments) and cuts 
(averages yields: 36.32; 12.75; 15.90; 9.41; 18.27 and 6.16, %, respectively for each cut). However, there 
was a difference (linear effect) in the weights and yields of proventriculus However, there was a difference 
(linear effect) in the weights and yields of proventriculus (y=8,1849+0,0651x, R2=0,75; y=0,3634+0,0044x, 
R2=0,98), as weights and yields gizzard (y=33,1569+0,3003x, R2=0,65; y=1,4623-0,0190x, R2=0,99). Based 
on the present research, maize germ meal can be used in broiler diets up to the level of 20%, without affecting 
the characteristics of the carcass, cuts and organs.
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The objective of this study was to evaluate the effect of different densities and inclusion of soybean oil levels on 
carcass yeld of cut quails. The experiment was conducted in the Poultry Sector of the Departament of Animal 
Science of the Federal University of Ceará – UFC, Fortaleza – Ceará, from november 19th, 2016 to december 
30th, 2016, lasting 42 days. A total of 550 birds distributed in a completely randomized design (CRD) in a 3x2 
factorial scheme were used, with three levels of soybean oil inclusion (0, 2 and 4%) and two housing densities 
(215.6 e 188.6 cm2 bird-1) with five replicates of 14 and 16 birds per boxing for first and second densities, 
respectively. The experimental ration were formulated to be isoenergetic and isonutrient. At 42 days of age, 
two birds from each experimental unit, being one male and one female, were selected based on the plot weight 
and submitted to a 6 hours feeding fast. After this period, the birds were weighed, desensitized, by cervical 
dislocation, slaughtered by bleeding, scalded, plucked, eviscerated and it was done removal from head, neck, 
and feet to determine carcass yeld in relation to the body weight of fasting quail. Subsequently, carcasses were 
cut and then weight parts were used to determine the yeld of chest, thigh + overcoat, liver and abdominal fat 
content, which were calculated related to the weight of warm carcass. For the statistical analysis, the data were 
submitted to variance analysis through the SAS program and the means were compared by SNK test at 5% of 
significance. According to the data obtained, it was possible to observe that there were no statistical difference 
(P> 0.05) between the rations with different soybean oil inclusion levels and those between breeding densities, 
and there was no interaction for any variable analyzed. Therefore, it can concluded that inclusion with soybean 
oil levels, as well as the different densities, it doesn’t influence the yeld of cut quails between 7 and 42 days.

Keywords: birds, carcass caracteristics, Coturnix coturnix coturnix, meat production. 

Carcass yield of cut quails submitted to diets with different lipid levels and 
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Carcass yield of rabbits fed with diets containing different levels of enzyme 
complex
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Carcass quality in rabbits may be influenced by the availability of nutrients from the diet provided. Thus, the 
use of enzymes in diets for these animals may be an alternative to increase the digestibility and consequently 
improve the zootechnical indexes. The carcass yield of growing rabbits fed with diets containing enzymatic 
complex was studied. The trial lasted 30 days and was carried out in the Animal Science Department of the 
IFSudeste MG - Campus Rio Pomba. The New Zealand rabbits with 40 days old and average weight of 520 
± 23g were distributed in DIC, with four treatments (0, 250, 500 and 750ppm of enzyme complex), five 
replicates and four rabbits per cage. At the beginning of the test, the animals were previously standardized by 
body weight and housed in 20 galvanized wire cages (65cm x 48cm x 35cm) fitted with nipple-type drinkers 
and semi-automatic feeders. The commercial diet containing 155.20 CP.kg-1 (min.), 25gEE.kg-1 (min.), 120g 
CF.kg-1(max.), 20g Ca.kg-1 and 5g P.kg-1 (min.) received the enzymes “on top” form according to the established 
level, having as vehicle gelatin solution. Rabbits received feed twice a day (7 and 17 hours) ad libitum. At 
the end of the trial, two rabbits from each cage were slaughtered according to CONCEA standards. The 
following average results were verified for the studied levels (0, 250, 500 and 750 ppm), respectively: Loin 
Eye area (2.5090, 2.4398, 2.5366 and 2.2830 cm); Carcass length (25.94, 26.70, 26.60 and 26.30 cm); Depth 
of muscle (2.44, 2.34, 2.46 and 2.38 cm), loin length (8.46, 9.40, 9.14 and 9.56 cm), hot carcass (979.32 , 
1001.5, 1032.86 and 1003.08 kg), cold carcass (926.46, 935.94, 984.60 and 949.50 kg); Carcass yield (49.022, 
46.900, 48.490 and 48.460 kg). There was no significant effect (P> 0.05) of the inclusion levels of the enzyme 
complex on any of the carcass yield parameters. It is concluded that the enzymatic complex used in rabbit 
diets does not influence the carcass quality variables, but should be studied at higher levels of inclusion and / 
or used on a restricted diet.

Keywords: Enzymes, Animal nutrition, Carcass quality
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Carcass yield, cuts and abdominal fat of broilers supplemented with 
Chromium and Vitamin E
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*Doctoral student - jack.ost@hotmail.com

Nutritional plans are indispensable for poultry activity to be profitable and efficient, since food represents the 
highest cost of poultry production. The addition of higher levels of vitamin and mineral in the diet of broiler 
chickens has been used in order to compensate for variations in the consumption and bioavailability of these 
nutrients in the diet. The objective of this study was to evaluate the effect of supplementation of organic 
chromium and vitamin E on diets for broiler chickens on parameters for carcass yield, cuts and abdominal fat 
at 21 days of age. A total of 630 crossbred chicks were used, being males and females of the Cobb strain, from 
one to 21 days of age. The experimental design was a completely randomized 2 x 3 + 1 factorial arrangement, 
two levels of organic chromium (400 and 800 ppb of chromium kg-1 of feed), three levels of vitamin E (250, 
500 and 750 mg of DL-tocopherol kg-1 of feed) and a control diet,  totaling seven treatments with five replicates 
each. The inclusion of chromium and vitamin E levels in the diets presented no difference, significant effect 
and interaction between the nutrients on the variables carcass yield, breast yield, thigh yield, overcoat yield, 
wing + tulip yield and fat yield (P>0.05). It is concluded that the evaluated levels of chromium and vitamin E 
do not interfere in the carcass yield, cuts and abdominal fat of broilers at 21 days of age.

Keywords: carcass, cuts, fat, mineral, poultry, vitamin
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Chemical composition and nutritional contribution of cecotrophes from 
rabbits fed different diets
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*Master Student – alyneff@hotmail.com

Cecotrophy is a digestive strategy performed by rabbits. This mechanism, besides allowing the absorption of 
essential amino acids for the body, volatile fatty acids, vitamins B and K, increases the protein digestibility of 
fibrous foods. The experimental study was carried out with the objective of knowing the chemical composition 
in mineral matter (MM), organic matter (OM), dry matter (DM), crude protein (CP) and neutral detergent fiber 
(NDF) of rabbit cecotrophes fed with different diet, as well as their nutritional contribution twelve contemporary 
adult male and female crossbred rabbits of the Borboleta and Nova Zelândia breeds were used. The animals 
were submitted to three treatments with different diets, being: 100% rami (Boehmeria Nivea); 50% rami + 
50% commercial ration and 100% commercial ration, with four animals in each treatment. The animals were 
fed with rami in the pre dried form and at will. The ration used was commercially pelletized. The calculation 
of the average consumption and the chemical composition were performed for both. The experimental period 
was two cycles of collections, with intervals of seven days, fifteen days before an adaptation to the diets was 
made. For the collection of the cecotrophes, the rabbits were prevented from doing the cecotrophy using 
necklaces made with plastic bottle. They were placed in the animals at 7:00 a.m. and taken out at 7:00 p.m. 
Using synthetic shading fabrics tied below each cage it was possible to collect the cecotrophes and later they 
were analyzed. The experimental design was completely randomized with three treatments, four replicates 
and measures repeated in time. The data were submitted to analysis of variance, and as averages compared 
to each other by the Tukey test at a probability level of 5% using the Genes software program. Through the 
analysis of data, it was verified that the chemical composition of CP, MM, OM levels of the cecotrophes do 
not differ from each other due to diet provided. However, DM values were lower for diets with only ration 
(62.61% DM) than the 100% Rami and 50% Rami + 50% Ration diets, which were not different (mean 
value of 85.07% DM). The amount of protein supplied by the cecotrophes in relation to the protein ingested 
was around 26%. The animals that consumed only ration consumed a lower amount of CP, and were able to 
synthesize the same % CP in the cecotrophes in relation to the other diets. The% NDF of the cecotrophes of 
the 100% Ration treatment was lower (23.21%) than the other treatments, this may have occurred due to the 
quality of the fibrous source, which may not have been utilized, being less digestible, thus the levels of NDF 
in the cecotrophes remained almost unchanged in relation to the one found in the food.
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Citric acid as growth promoter in the diet of Japanese quail during the 
growth phase

Adriano S. Nunes, Cláudia C Lopes*, Camila F. Fidêncio, Lidiane F. Santos, Camila B. 
Santos, Nancy G. Elias, Douglas M. Souza, Gregório M. Oliveira Junior,

Universidade Federal de Sergipe, Departamento de Zootecnia, São Cristovão/SE, Brasil
*cclway@yahoo.com.br

The objective of this research was to evaluate the effects of diets containing increasing of citric acid levels for 
Japanese quails in the growing phase, from 24 to 37 days of age. The assay was developed was realized on 
the Rural Campus of Federal University of Sergipe, on the municipality of São Cristóvão-SE. Were used 450 
female Japanese quails, with 24 days old and weigh of 87 grams, housed in cages (50cmx50cmx40cm) equipped 
with feeder trays and drinking of type pressure. The quail were distributed in a completely randomized design 
with five treatments and nine replicates with 10 birds each. Treatments consisted of five experimental diets 
in which the citric acid levels was included at 0, 0.3, 0.6, 0.9 and 1.2%, in replacing the inert. The quail and 
leftovers of ration were weighed in start and end of the experiment to determine the performance parameters: 
feed intake, weight gain, and feed conversion. All the obtained data were subjected to regression analysis, 
and the data were considered significant at 5% probability. There were no significant differences (P≥0.05) for 
weight gain (41.70 g / bird) and feed conversion (5.145 g / g / bird) in function of citric acid levels in feed. 
However, feed intake presented a quadratic effect (Y = 208.615516 + 42.419246X - 36.207011X2; R2 = 0.55), 
with maximum point at the level of 0.59% of citric acid. The results show that further research is needed to 
evaluate the direct action of this additive on the performance, development of pathogenic microorganisms 
in the digestive tract and its effects on the intestinal health of growing quails. Concluded that the addition of 
0.59% of citric acid in the Japanese quails diets during the growth phase provides better performance in this 
phase.

Keywords: Organic acid, alternative antimicrobial, performance, animal production
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Co-products of rice in piglets feed in the initial phase (15 to 30 kg)
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Feed for pigs represent, approximately, 60% of production costs. In this way, studies have been carried out 
to evaluate the performance of pigs fed with the inclusion of alternative foods. Among those with potential 
for use are rice co-products. Thus, the objective of this study was to evaluate the performance and economic 
viability of the rice bran (RB) use and canjica rice 3/4 (CR) in the piglet feeding in the initial phase (15 to 30 
kg). For this, a performance test was conducted using 108 pigs, 54 castrated males and 54 females, with 15.5 
± 1.0 kg of initial mean weight and final mean weight of 29.9 ± 1.5 kg, distributed in a randomized complete 
block design (RB and CR) and four inclusion levels (16, 32, 48 and 64%), six replications, and two pigs per 
experimental unit. In addition, a control diet (0% rice) was formulated. The diets were formulated with corn 
and soybean meal, to meet the requirements of the stage. During the experimental period, the variables of 
daily feed intake (DFI), daily weight gain (DWG) and feed conversion (FC) were evaluated. For the economic 
feasibility of RB and CR inclusion, the feed cost per kilogram of live weight gain (FeC/kg PV gain), Economic 
Efficiency Index (EEI) and Cost Index (CI) were calculated. The observed data were submitted to analysis of 
variance to verify the effect of the treatments, and later to the polynomial regression analysis. The Dunnett test 
at 5% was used to compare the results of the control feed with each of the inclusion levels. The results show 
that there was interaction (p> 0.05) between the rice co-products (RB and CR) and inclusion levels in the 
diets, indicating that there was an effect different from the inclusion levels for each co-product studied. DWG 
increased and FC reduced linearly with the inclusion of CR (DWG: 0.650 ± 0.010 kg; FC: 2000 ± 0.023). The 
economic analysis demonstrated that FeC per kilogram of body weight gain increased linearly as a function 
of the RB levels. Considering the Dunnett test, it was observed that the levels of 48 and 64% of RB inclusion 
differed from the control diet, presenting the highest FeC. However, the viability of RB use will depend on 
the differences in the prices of the other raw materials used in the feed formulation. For CR, no difference 
was observed in Fec/kg PV gain, and it could be included in up to 64% for pigs from 15 to 30 kg. The use of 
co-products (RB and CR) from the processing of rice instead of corn may be economically practicable, since 
the material is available.

Keywords:performance, weight gain, feed conversion, pigs, nutrition 
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Concentration of acids and volatile compounds in total mixed ration silage 
treated with Lactobacillus buchneri or Lactobacillus plantarum
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Zopollatto1, Patrick Schmidt1

1Department of Animal Science at Federal University of Paraná (UFPR), Curitiba/PR, Brazil
* Doctoral student - restelattor@yahoo.com.br

The microbial development under anaerobiosis in silages leads to organic acids production. The volatile 
profile indicates the extension and quality of the fermentation. The quality of the crop and period of storage 
play important roles to achieve a desirable acid profile. This trial aimed to quantify the volatile compounds of 
the ensiled total mixed ration (TMR) treated with homo or hetero-fermentative bacteria, stored for 15 or 60
days. The TMR was composed by 65% of forage (corn silage and wilted ryegrass silage), grounded corn, 
soybean meal, soybean hulls, citrus pulp, minerals, and additives. The TMR was ensiled in experimental silos 
(8.8 L-1). Treatments were: control (no additives); Lactobacillus plantarum (105 cfu g-1 of Fresh Matter) and 
L. buchneri (105 cfu g-1 FM), stored for 15 or 60 days. The concentration of ethanol, acetic  acid, propionic 
acid and butyric acid was evaluated by the gas chromatographic method. Lactic acid was quantified by the 
colorimetric method. The experimental design was completely randomized in a 3 x 2 factorial with five 
replicates. The data were submitted to analysis of variance and means of treatments were compared by Tukey 
Test using SAS software at 5% significance. The concentration of lactic acid, acetic acid and ethanol in the 
TMR silage was not influenced by the additives, but they were influenced by the storage period. The TMR 
stored for 60 days presented the highest concentration of lactic acid (37.4 g kg-1 DM), acetic acid (26.8 g 
kg-1 DM) and ethanol (5.4 g kg-1 DM) (P ≤ 0.01). Lactic acid was the most prevalent acid in TMR silage. 
This indicates that  the material was well preserved. The concentration of propionic acid (average 2.7 g kg-1 

DM) was not influenced by the additives or periods. The concentration of butyric acid was influenced by 
the additives and periods (P<0.01), where the control treatment in the 15-day storage period showed the 
highest concentration (0.3 g kg-1 DM), which can be considered acceptable. The volatile compounds in the 
TMR silage were not influence by the additives except for butyric acid. The additives L. plantarum and L. 
buchneri (105 cfu g-1 FM) did not alter the fermentative profile of TMR silage. The TMR presented adequate 
concentrations of volatile fatty acids to be preserved as silage, and 15 days storage period seems to be too 
short to allow adequate bacterial activity.

Keywords: acids, inoculants, storage period, TMR
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Concentration of phosphorus in tissues and serum of piglets fed different 
phosphorus sources
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Phosphorus is considered as an element of vital importance in the growth and health of animals, participating 
in both the bone structure as the various biochemical and physiological functions of the cells. Pig rations 
are usually formulated from cereals, which contain phosphorus in the form of phytate that is little available, 
which explain supplementation with sources of this mineral. The objective of the study was to evaluate the 
concentration of phosphorus in the tissues and serum of piglets fed different phosphorus sources. The study 
was carried out at the Swine Sector of the Unioeste Experimental Farm. Were used 120 piglets (60 males 
non-castrated and 60 females), with initial weight of 14.52 ± 1.99 kg and final weight of 26.871 ± 2.05 kg, 
distributed in blocks through a completely randomized design, in three treatments, with eight replications and 
five pigs per experimental unit. The treatments consisted of monoammonium phosphate (T1), monodicalcium 
phosphate (T2) and calcined bone meal (T3). The initial weight and sex were used as determinant factors of 
each block. The sources of phosphorus that constituted the treatments were included in the rations to meet 
0.64% of total phosphorus. For evaluation of serum phosphorus concentration, after 12 hours fasting, blood 
was collected via cranial vena cava and at the end of the experiment, five animals per treatment were randomly 
selected for slaughter. Samples were obtained from the liver, kidney and heart to evaluate the total phosphorus 
concentration by spectrophotometry. The normality of the experimental errors was evaluated by the Shapiro-
Wilk test and the effects of the sources of phosphorus on the dependent variables were verified by the analysis 
of variance, adopting the level of 5% of significance. The results demonstrate that the sources of phosphorus 
tested in this study influenced the phosphorus concentration of the heart tissue (P<0.05), being that the highest 
concentration of phosphorus (6.57 ± 1.05 g kg-1) was obtained in piglets fed with monoammonium phosphate, 
followed by 4.72 ± 0.56 g kg-1 for the group fed calcined bone meal and 4.65 ± 0.41 g kg-1 for those fed with 
monodicalcium phosphate. There was no  difference for the  phosphorus concentration  in  other tissues and 
serum (P>0.05), the average concentration of total phosphorus in the liver was 5.62 ± 1, 38 g kg-1, in kidney 
of 5.82 ± 1.52 g kg-1 and in the serum of 9.55 ± 0.61 mg dL-1. In this context, all sources evaluated can be used 
in feed for piglets in the early stages without harming the phosphorus concentrations in the tissues (liver and 
kidney) and in the serum.
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Copper use in broiler feed
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Minerals, essential to animal nutrition, classified as macrominerals and microminerals or trace elements, play 
important roles in animals. Copper sulphate is used in poultry as  an antifungal in the concentration of 100 to 
200 ppm in the feed. The concentration of copper in the diet influences its absorption, with high concentrations 
favoring its absorption by simple diffusion mechanism and, when in low concentrations, transport needs energy 
expenditure (MAIORKA and MACARI, 2002). However, high concentrations, too, can intoxicate birds. In 
recent years, a new issue that has been raised in the scientific world, concerns environmental pollution; Due 
to the excess Cu present in the faeces of animals fed with high dietary levels of this mineral.  The objective 
of this proposal was to determine the nutritional requirement and to evaluate the effects of the use of different 
levels of inorganic copper in diets of broilers from 1 to  7 days of age. The experiment was carried out from 
April 2 to 9, 2016, at the Federal Institute of Baiano - Campus Senhor do Bonfim – Bahia, Brazil, 390 male 
chicks of the Cobb lineage were used at 1 day of age. Standardized birds by weight were housed in 30 boxes 
1m2, containing a pendular water tank and a tubular feeder, consisting of 13 birds of 1 day old in a completely 
randomized experimental design with 6 treatments and 5 replicates. The treatments were: T0-Basal diet (BD) 
without copper supplementation; T1-(BD) plus 60 ppm; T2-(BD) plus 120 ppm; T3-(BD) plus 180 ppm; 
T4-(BD) plus 240 ppm; T5-(BD) plus 300 ppm of inorganic copper. After 7 days, weaning of leftovers and 
poultry were performed to calculate daily weight gain, daily feed intake and feed conversion. There were no 
significant differences (P>0.05) between the different treatments, differing from the results found by Karimi 
et al. (2011), who worked to verify if the excess copper in broiler rations, from 1 to 42 days of age, could 
function as a growth promoter or intoxicate the birds. The authors used diets with 0, 125 and 250 ppm of copper 
supplied by copper sulphate pentahydrate, and concluded that 250 ppm negatively influence the performance 
of birds in the initial phase, from 1 to 21 days of age, and that moderate levels of copper, of 125 ppm, benefit 
the performance when birds are fed from 1 to 42 days of age. Copper supplements can be used in the ration 
of broilers from 1 to 7 days of age in dosages of up to 300 ppm, without compromising their performance, in 
addition to mitigating the effects of mineral excretion on theenvironment.

Keywords: aviculture, environment, feed, micromineral, performance, supplements
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Correlation between broiler strains, quality egg shell, contamination and 
hatching rate of eggs
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The production of fertile eggs is an important segment in the production of human food (chicken meat) and 
has been adapted to the techniques that allow the improvement of the production efficiency of the poultry. 
The objective was to evaluate the correlation between the age of the broiler strains, the quality egg shell, 
contamination at the time of transfer and the hatching rate. The fertile eggs were produced by Cobb lineage, 
divided into three groups according to age: 25 to 35 weeks, 36 to 50 weeks and 51 to 68 weeks. The percentage 
of eggs with a specific gravity greater than 1.075 g / cm3 and the rate of hatching of the eggs were estimated. 
With the data, the presence of a simple correlation was calculated between the variables: broiler strains age, 
specific density eggs, and contamination of eggs during transfer and hatching rate. The results showed that as 
the broiler strains aged, they produced more eggs with specific gravity lower than 1.075 g / cm3 (p < 0.05; r 
= - 87.14),which indicates a worsening in the egg shell quality, justifying the reduction in the rate of eggs (p 
< 0.01, r = - 0.7495). It is already known that older poultry present worse retention of Ca in relation to young 
poultry. It was observed that eggs with a density less than 1.075 g / cm3 were more susceptible to contamination 
during transfer from incubators to hatchlings (p < 0.05; r = - 0.6612), since eggshells were thicker serves as a 
barrier to infectious agents. Thus, the higher the specific density eggs, the higher the hatching rate (p < 0.01; r 
= 0.6918), because the lower the contamination of the eggs at the time of transfer to the hatchers (p < 0, 01; r 
= - 0.7962). It is concluded that the superior quality egg shell is closely related to the lower age of the broiler 
strains, less contamination of the eggs and greater hatching of the eggs.

Keywords: artificial incubation, Ca retention, egg incubator, egg transfer
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Cratylia argentea for growing rabbits
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The cost of feeding animals is one of the most expensive item for  production,  in addition, the protein sources 
are important from a nutritional and economic point of  view. The alfalfa hay is one of the main sources of 
fiber and protein to the rabbit feed, but also may increase the final cost of the diet. Cratylia argentea can be 
cultivated in acid soils, and present values of crude protein between 18% and 30% in dry matter  base with 
only traces of tannin, which this leguminous can be characterized with good forage yield, regrowth ability 
during the dry period due to its vigorous root system. The objective of the present study was to evaluate the 
digestibility of diets formulated with hay of the Cratylia argentea leaves in the feeding of growing rabbits. 
Two diets were used, a reference diet and a test diet, where the dry matter of the reference diet was replaced 
by 20% of the hay of the leaves of Cratylia argentea, in a completely randomized design with 15 replications, 
using New Zealand White rabbits with 55 days of age. The experiment duration was the 11 days being seven 
days for adaptation to the diets and facilities and four days of total collection of feces. There was no difference 
(P> 0.05) between the final weight, daily feed consumption, daily weight gain and feed conversion between 
the control and Cratylia argentea treatment. The coefficient of metabolizability of dry matter, crude protein 
consumption, fecal excretion of crude protein and percentage of crude protein retained were different (P 
<0.05) compared to the control treatment. In addition, the control treatment had better results than the Cratylia 
argentea treatment. The performance of growing rabbits fed hay from the  leaves of Cratylia argentea was 
similar, however the use of this hay reduced the digestibility of the feed.

Keywords: alternative foods, animal nutrition, nutritive value, rabbits culture
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Crude glycerin in diets for hybrid juveniles “pintado-da-amazônia” 
(female Pseudoplatystoma punctifer x male Leiarius marmoratus)

Rôxo, V.B.S*1, Moron, S.E1, Ferreira, D.A1, Jorge, M.P.B1

1  Federal University of Tocantins, Araguaína/Tocantins, Brazil
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The use of glycerol as an alternative ingredient to animal feed has been investigated because of its availability 
and the possibility of providing good performance. Moreover maize commonly used as an energy food in 
fish feed has a high cost, which has resulted in its replacement by alternative foods. Therefore the glycerol 
classified as energy food, becomes an alternative food in replacement of maize and soybean oil of animal feed. 
This work was developed at the School of Veterinary Medicine and Zootechnics of the Federal University of 
Tocantins - UFT, Campus of Araguaína – TO. The objective of this study was to evaluate glycerol inclusion 
levels in the diet of hybrid juveniles “pintado-da-amazônia”. Were used 150 juveniles with initial length and 
weight of 9.9 ± 0.9 cm and 6.2 ± 2.01 g respectively. The experimental design was entirely randomized in 15 
1000-L fiberglass tanks, with constant flow of water, containing five treatments (0,0%, 5,0%, 7,5%, 10,0% 
e 12,5% glycerol in the diet) and three replicates. Isoprotein diets were formulated with 42% crude protein 
and isoenergetic with 4630 Kcal/kg of crude energy being supplied twice a day (8h and 17h). The parameters 
of water quality such as pH, oxygen, temperature and ammonia were measured weekly with the purpose 
to control the environment. The experiment lasted for 90 days, with 30 days of adaptation and 60 days of 
experiment. At the end of the experimental period the animals that received the feed containing 7.5% of 
glycerol presented greater length 16,00 cm, and weight 29,83 g (p> 0.05). The feed with 10% of glycerol in 
the diet resulted in smaller averages of growth (13, 23 cm) and weight (17,4 g). Finally, even the 7.5% level 
of glycerol can be considered an alternative route to the diet of this hybrid in the juvenile phase.

Keywords: Biodiesel, Fish farming, Glycerol, Nutrition
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levels for growing pigs by different techniques

Andressa Nathalie Nunes*1, Eloisa de Oliveira Simões Saliba1, Dalton Oliveira Fontes1, 
Ludhiana Rosa Ferreira1, Henrique Ferreira Lopes1, Filipe Aguiar Silva1, Guilherme Rocha 

Moreira1

1Department of Animal Sciences, Federal University of Minas Gerais, Belo Horizonte,
 MG 31270901, Brasil

*Doutoral student – natydressa2009@hotmail.com

An experiment was carried out to evaluate the consumption and fecal production, for growing substrates fed 
with diets containing different levels of the alternative soybean meal, to share the conventional method and the 
leftovers with a technique of markers.  In the experiment, twenty male pigs castrated with soybean meal and 
maize meal were fed, and substitution levels of 7.5%, 15.0%, 22.5%, 30.0% bark of Soybean in the reference 
diet. The markers LIPE® and Titanium Dioxide and NANOLIPE® were used. The LIPE® and titanium 
dioxide markers were provided once daily for all animals, and the NANOLIPE® marker was provided for 
only one day and a total collection of feces was performed once every 24 hours after the markers In the 
experiment we used the completely randomized design with the subdivided plot, where the diets are as plots 
and the markers as subplots. As means, a 5% significance was analyzed by the tukey test. The determination 
of the average animal feed intake using the marker technique for statistically the same for the LIPE® E 
NANOLIPE® markers compared to a real consumption medium, however for the titanium dioxide marker for 
the determination of the average consumption To another From the actual mean, as well as a determination 
of the mean fecal output of the animals, as well as an overestimated fecal yield for the same marker titanium 
dioxide. The average consumption was also overestimated by the same marker. The average of the actual 
fecal output to statistically different only for titanium dioxide marker, this one overestimated this media in 
relation to real determination and a media by other markers. It can be concluded that a determination  of 
fecal consumption and production by the technique of markers was statistically efficient for the LIPE® and 
NANOLIPE® markers. However, the titanium dioxide  marker is not effective for determining the variables. 
The best consumption was with a 10.5% inclusion of soybean hulls.

Keywords: in vivo digestibility, soybean hull, animal nutrition 
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Dietary levels of metabolizable energy and digestible lysine affect bone 
parameters of laying Japanese quails (Coturnix coturnix japonica)
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Most of quails productive chain is focused on egg production, standing out as an activity with a considerable 
financial return, since among the main characteristics of Japanese quails is the precocity, reflecting in the 
necessity of nutritional programs adjusted to the requirements for each phase. Among studies of the nutritional 
demands of these birds, theoptimumlevelofmetabolizableenergycanbeconsideredasastartingpoint,butitis also 
important to determine the level of amino acids, such as lysine, so that the nutrient requirements are aligned 
with the ration’s energy level. Thus, the objective of this work was to evaluate the effect of different levels of 
metabolizable energy (ME) and digestible lysine (DL) on bone parameters of Japanese laying quails and to 
estimate the requirements for their better development. For this, birds were housed in a complete randomized 
design in a 4 x 4 factorial (ME = 2830, 2970, 3110 and 3250 kcal kg-1 x DL= 0.90, 1.07, 1.24 and 1.41%), 
totaling 16 treatments with 3 replicates and 12 quails per experimental unit, in the period from 43 to 168 days of 
age.At the end of the experimental period, the tibia and femur were collected from the left leg of two birds per 
experimental unit to perform the analysis of the bone parameters (Seedor index, radiographic optical density, 
bone resistance and ash content). According to the data variation, it was possible to verify that there was no 
significant interaction between the factors for the bone parameters of the laying birds. However, there was effect 
of ME and DL for the tibia Seedor's index (SI=2200.794+82.573DL-37.026DL2-1.521ME+0.000267ME2) 
and the femur (SI=838.706+103.209DL-43.182DL2-0.579ME+0.0001ME2), making possibleto estimate the 
levels of 1.12% and 1.20% of DL and 2848 and 2896 kcal of ME kg-1, respectively. While following this same 
order, the bone strength allowed to estimate the levels of 1.19 and 1.12% of DL and 2848 and 2800 kcal of 
ME kg-1, respectively for tibia (BS=1639.241+69.813DL-29.213DL2-1.132ME+0.000194ME2) and femur 
(BS=3106.186+149.393DL-66.615DL2-2.257ME+0.000403ME2). Femur bonedensity was quadratically 
affected by DL (BD=1.345+1.922DL-0.906LD2), showing the peak at 1.06% of DL. Therefore, it was possible 
to verify a significant effect of ME and DL and to estimate the levels of these nutritional components for 
Japanese laying quails, based on bone parameters.

Keywords: bone parameters, nutritional effect, quail development
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Differences between productive indicators in four honey producing regions 
of the State of Paraná
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The activity of apiculture is responsible for thousands of direct and indirect jobs, besides fulfilling all the 
necessary requirements for sustainability, stands out as an alternative of income generation and occupation 
of the man in the field, contributing to the improvement of quality of life and fixation Of the man in the rural 
environment. The study had as objective to study the possible differences between productive indicators in four 
regions of the State of Paraná. Were interviewed 76 producers linked to associations and/or cooperatives from 
four regions of the State. The data were tabulated and the answers were grouped into five blocks, generating 
Indicators for each question block using the main components technique. Averages, standard deviations 
and 5% and 95% percentiles were calculated. The single-factor analysis of variance was used, followed by 
the Tukey test at 5% significance to verify the possible differences between the means of each Indicator 
between the producer regions: Region 1 (North/Northwest); Region 2 (West/Southwest); Region 3 (Central) 
and region 4 (Metropolitan/Southeast). All analyzes were performed in software “R” version 3.0.2. The 
observation of the variables according to the region showed that only the Apiculture Technology Indicators, 
Social-Economic Indicator and the Production presented significant differences by the Tukey test. For the 
Apicultural Technologies Indicator, only region 1 (North / Northwest) showed a difference, with an average 
of 0.56 ± 0.13. In the Social-Economic Indicator the highest average was observed for region 4 (Metropolitan/
Southeast), 0.68 ± 0.10, but this value was not different from regions 2 (West/Southwest) and 3 (Central). 
Similar behavior was observed for the Production variable, which obtained a mean of 46.32 ± 21.09. There 
are differences between the Social Indicators and the Honey production in the North / Northwest regions; West 
/ Southwest; Central and Metropolitan/Southeast in the State of Paraná. The activity requires different looks, 
observing the respective stages of development in each region, aiming to improve the competitiveness and, 
consequently, a greater potential of production of honey and products of bees in each region studied.
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Digestibility of moringa oleifera leaf for broilers
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The use of alternative raw materials used to feed non-ruminants offers the possibility of producing animal 
protein at a lower cost, always seeking to totally or partially replace corn and soybeans that are in constant 
price variation. In this context, Moringa oleifera (MO) stands out, which has a high nutritional value and a high 
capacity to adapt to the climatic conditions of the Northeast. Thus, the objective of this research was to evaluate 
the digestibility of diets formulated with different inclusion levels of the MO for broiler. A metabolism test 
was carried out by the Institute of Animal Science, located in San Jose de Las Lajas, Province of Mayabeque, 
Cuba. The MO used was cut with 45 days interval and to dry in the sun for three days. 40 male broilers, 42 
days old,  HP58 lineage (regular/slow growth) were allocated in metabolic cages (0.50x0.50x0.50m) equipped 
with a feeder, drinking and trays for excreta collect. The birds were selected with an average weight of 2.409 
kgand distributed individually in a completely randomized design with 5 treatments and 8 replicates, such as: 
T1- Reference diet (based on corn and soybean meal): T2- inclusion of 5% MO; T3- inclusion of 10% MO; 
T4- inclusion of 15% of MO and T5- inclusion of 20% of MO. The trial lasted 11 days (7 days of adaptation 
and 4 days of collection. The methodology used was total collection of excreta. The diets, MO and excreta 
samples were ground and analyzed by Animal Nutrition Laboratory of the Animal Science Department of 
Universidade Federal Rural de Pernambuco, to determine the dry matter, nitrogen and metabolized energy  
contents. The parameters evaluated were: apparent dry matter digestibility coefficient (AMDC), crude protein 
(ACPD), crude energy (ACEDC), apparent metabolizable energy (AME) and apparent metabolizable energy 
corrected for nitrogen (AMEn). Data were submitted to regression analysis (p<0.05). The mean values found 
were: 80.98% for ADMDC, 76.43% for ACPDC, 79.22% for ACEDC, 2916 kcal / kg of AME and 2749kcal
/ kg of AMEn. Moringa inclusion levels did not influence the ADMDC, ACPDC and ACEDC, as well as the 
metabolizable energy values of the rations determined. It can be concluded that levels of up to 20% of MO can 
be used in broiler diets without compromising the use of protein and energy in the diet.
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Digestible and metabolizable energy of hydrolyzed feather meal for 
growing pigs
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The swine breeding of Brazilian depends basically on corn and soybean meal. Price changes and ingredient 
availability directly affect production costs. Alternative ingredients to partially replace corn and soybean meal 
used in diets are a major concern in today's food manufacturing scenario. The use of animal by-products in the 
production of pigs should have a particular emphasis. Therefore, hydrolyzed feather meal (HFM), can be an 
interesting protein alternative, due to availability and reasonable cost. The feather meal has high crude protein 
content, but around 85% composed of keratin, a fibrous structural protein with low digestibility. It requires a 
hydrolysis process prior to use for animal feed, however this process can alter the quality of the flour, another 
interesting way is the use of enzymes in the process that promote the digestibility of this ingredient. The 
objective of this study was to determine the apparent digestible energy (ADE) and apparent metabolizable 
energy (AME) of the hydrolyzed feather meal (HFM) for growing pigs. The test was conducted in the 
Laboratório de Ensino Zootécnico - LEZO of the Federal University of Rio Grande do Sul. Eighteen pigs with 
a mean initial weight of 40.4 kg were housed in metabolic cages for 12 days and distributed in a completely 
randomized design with three treatments and six replicates. It was performed total collection of feces and urine 
and determined the gross energy was determined with calorimetric pump (IKA® – WERKE modelo C2000 
basic - Alemanha). The treatments were: reference diet (RD), corn and soybean meal based; RD with 15% 
substitution for feather meal processed by the traditional method (FMT) and RD with 15% substitution for 
feather meal treated with enzymatic complex (FME). The enzyme complex tested was composed of a fungal 
protease with 12,500 HUT.g-1 (Aspergillus niger) and 130 LU.g-1 lipase (Aspergillus niger), an enzymatic 
co-factor Sodium Metabisulfite (Na2S2O5) was also used during the hydrolysis. The ADE (FMT: 3,112 kcal/
kg; FME: 2,994 kcal/kg) and AME (FMT: 2,696 kcal/kg; FME: 2,669 kcal / kg) did not differ (P > 0.05) 
among HFM. The results demonstrate the potential use of HFM in growing pigs diets, however the enzymatic 
complex tested was not able to improve the feather meal energy use by the pigs.
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Digestible lysine requirement for tambaqui maintenance
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Lysine is one of the most limiting essential amino acids in ingredients used in formulations of diets for tropical 
fish Being required almost exclusively for the protein synthesis. Currently, the requirement for digestible 
lysine for fish is recommended through empirical studies (dose response), neglecting the requirement for 
maintenance of this nutrient. The factorial method provides the clarification of the use of lysine by animals, 
that is, the proportion of lysine destined to the maintenance of vital activities and the fraction destined to 
the formation of new tissues. In Brazil, the production of fish in captivity has been increasing, mainly by 
tropical native species, for example tambaqui (Colossoma macropomum). Thus, the objective of this study 
was to determine the requirement of digestible lysine for maintenance in tambaqui diets. The experiment 
was conducted at the Food and Nutrition Laboratory of Maranhão (LANUMA), Universidade Federal do 
Maranhão (UFMA), in Chapadinha, MA, Brazil. There were used 40 tambaquis (121.23± 1.23 g) distributed 
in a completely randomized design (CRD), composed of four treatments, five replicates and two fish per 
experimental unit were used. For the formulation of the experimental diets, two diets were used, one free of 
lysine based on corn starch and soybean oil and one containing 0.876% of digestible lysine the base Of corn 
and soybean meal. Posteriorly, they were mixtures in different proportions resulting in isoenergetic, isocalcium 
and isophosphoric diets, containing 0.219; 0.438; 0.657 and 0.876% digestible lysine. The relationships 
of methionine + cystine : lysine, threonine : lysine, as well as that of the other amino acids: lysine were 
maintained at least ten percentage points higher than that proposed in the literature in order to prevent other 
amino acids from becoming limiting for each level Of digestible lysine evaluated. Diets were offered daily 
in six meals (8:00 AM, 10:00 AM, 12:00 AM, 14:00 PM, 16:00 PM and 18:00 PM), until apparent satiety. 
To determination the digestible lysine requirement for maintenance the amount of digestible lysine ingested 
(mg kg-0.7 day-1) capable of providing a nitrogen balance equal to zero was considered. Data were submitted 
to the regressionanalysis(P>0.05)(SAS9.0software)usingthedigestiblelysineconsumption (mg kg-0.7 day-1) as 
independent variable and the nitrogen balance (mg kg-0.7 Day-1) as dependent variable. There are few studies 
in the literature to determine the digestible lysine requirement for maintenance, however this requirement can 
be influenced by the size and weight of the fish. The requirement for digestible lysine for maintenance for 
tambaqui (121.23 ± 1.23 g) is 71.80 mg mg kg-0.7 day-1, obtained by the equation BN = 0.0685Lys - 4.9182 (r2  

=0.73).
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Duodenal histomorphometry of selenium-fed broiler chickens
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In search of alternatives to soften the deleterious effects of high temperatures on broiler chickens, nutrition plays 
an important role, and more recently, functional nutrients such as selenium, being an essential micronutrient 
for the growth and maintenance of broilers. Thus, the research was developed to evaluate the effect of the 
addition of organic selenium levels supplemented on the diet on the duodenal histomorphometry of broiler 
chickens under conditions of cyclic heat stress in the period from 22 to 42 days of age. For the experiment, 
a total of 630 chicks (315 males and 315 females) of the Ross lineage were selected at 22 days of age, where 
the animals were kept up to 21 days of age in a conventional shed, receiving standard feed according to the 
nutritional requirements in Stage of production without supplementation of organic selenium. The birds were 
distributed in a randomized block design with seven treatments (0, 0.06, 0.12, 0.18, 0.24, 0.30, 0.36 mg Se 
kg-1 of feed) and five replications of 18 birds per experimental plot, totaling 35 boxes. At 42 days of age, the 
parameters of duodenal histomorphometry (crypt depth, villus height, wall thickness, villus width and height 
of enterocytes) were not influenced (P>0.05) by the selenium levels added to the diets. It was concluded that 
the supplementation of organic selenium in the diets of broiler chickens kept in a cyclic heat stress environment 
during the period from 22 to 42 days does not interfere with the duodenal histomorphometry of the birds.

Keywords: birds, diet, duodenum, heat, mineral, stress
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Economic analysis of the poultry production in systems with positive 
pressure climatization in Southern Brazil
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Advanced technologic, increase in chicken meat consumption, and consumer's high demand for quality, 
directly influence the chicken production. Poultry industry establishes contractual norms and the producers 
needs to adapt to modern installation and equipment, ensuring the chicken welfare, what leads them to 
uncertain economic conditions. Another factor that influences the product cost, is the feed costs, can reach up 
to 70% of the total costs. The objective of this research was to identify the impact of the price of soybean meal 
and corn on the costs of chicken production in systems with positive pressure climatization in Southern Brazil. 
This system uses fans to move air from the outside to into of the aviary. The data was from Intelligence Center 
for Poultry and Swine of EMBRAPA. The study used monthly information of costs of chicken production 
and prices of soybean meal, corn and live chicken in the years 2012 to 2016 from Southern Brazil (Paraná, 
Santa Catarina and Rio Grande do Sul). They were included in the costs of chicken production, the costs 
of feed, labor, costs of capital, depreciation and other unspecified (medicines, among others).The values of 
production costs and prices of soybean meal, corn and live chicken were deflated in order to correct them for 
real values equivalent to the month of March 2017. Deflation was made using the General Price Index (IGP-
DI), calculated by the Fundação Getúlio Vargas.The statistical descriptive analysis was performed using the 
SAS 9.4 software. The costs of chicken production in systems with positive pressure climatization present 
higher means at Rio Grande do Sul, followed by Paraná and Santa Catarina. The mean price of soybean meal 
and corn was higher at Santa Catarina, followed by Rio Grande do Sul and Paraná, with similar mean prices. 
The coefficients of variation of price of corn were higher than the other items. There was expressive increase 
in the price of corn in the years 2012 and 2016, in these years the feed costs were also higher for the three 
states. High prices of live chickens were observed in the southern Brazilian states, with lower sales values at 
Santa Catarina and higher prices in Paraná. During the period studied, the feed costs varied from 65 to 70% 
of costs of chicken production. The feed had the greatest impact on the total cost of chicken production, with 
direct influence of the price of soybean meal and corn. In this sense, it is observed the importance of testing 
and using alternative foods to the use of soybean meal and corn, in order to reduce feed costs and to make 
chicken production competitive. 
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Effect of birth weight on the deposition of body components of pigs in the 
growing and finishing phases
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The deposition of protein (P) and body fat (F) is linearly related to the weight gain of the animal, and the fat is 
deposited later. Birth weight exerts a great influence on F and P deposition. Low birth weight is associated with a 
lower number of muscle fibers, reducing P deposition by the animal. However, there are few studies that evaluate 
the effects of low birth weight on the deposition of body components (BC). Thus, the objective of this work was to 
determine the effect of birth weight on BC deposition of light, medium and heavy pigs in the growth and finishing 
phases. The experiment was carried out from 70 to 174 days of age for medium (MP) and heavy (HP) and 188 
days for light (LP) pigs. Sixty pigs were divided into three categories (treatments) according to their birth weight: 
24 LP (0.850 to 1.050 kg), 12 MP (1.300 to 1.500 kg) and 24 HP (1.800 a 2.050 kg). The experimental design 
was completely randomized. The experimental diets were isonutritive and formulated according to the nutritional 
requirements of the phase and supplied ad libitum. At 70, 88, 125, 174 and 188 days of life, ultrasonic measurements 
of the loin eye area (LEA) and backfat thickness (BFT) were performed between the tenth and eleventh ribs. The 
live weight was determined on a digital scale. The MP and HP were slaughtered with 174 and the LP at 188 days 
of life, and the LEA, BFT and warm carcass weight measurements were taken according to the American Carcass 
Typing method. The estimated amounts and percentages of protein (Pkg; P%), water (Wkg; W%), lipid (Lkg; L%) 
and ash (Akg; A%) in the empty body (EBW) were calculated using a set of equations proposed by Whittemore 
(1996) and Lawrence (2002), using the collected data previously mentioned. The data were submitted to analysis 
of variance by the GLM procedure and the means differences were evaluated by the Tukey test at a level of 5% of 
significance. At 70, 88, 125 days the HP and MP presented higher (P<0.05) deposition of Pkg, Wkg, Lkg and Akg 
in EBW than light pigs. Only at 174 days of age the deposition of Lkg of the three categories were similar, but the 
deposition of Pkg, Wkg and Akg was still higher (P <0.05) for MP and HP compared to LP. The LP were 14 more 
days housed to match MP and HP in BC deposition. From 70 to 125 days the HP presented higher P%, W% and 
L% and a lower A% in EBW (P<0.05) when compared with light pigs. In all the variables evaluated the MP and HP 
were not different (P>0.05). At 174 days of age, P%, W%, L% and A% were similar among the three categories. 
Thus, we can conclude that light birth weight pigs present lower body components deposition and present lower 
percentages of protein and lipids in the initial stages of the growing-finishing period. 
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finishing pig carcasses

Marcos Speroni Ceron*1, Alexandre de Mello Kessler1, Vladimir de Oliveira2, Michael 
Chimainski2, Fernanda de Lucena Gouvêa1, Fernanda Rodrigues de Souza, Giovane Krebs1, 

Josué Sabastiany Kunzler2

*Doctoral student – marcossperoni@gmail.com

The birth weight exerts a great influence on the amount of edible tissues (ET) deposited in the carcass. It is 
argued that pigs with low birth weight have lower numbers of secondary muscle fibers, resulting in a lower 
protein deposition during their postnatal life. There are studies that demonstrate that low birth weight is 
associated with a lower mass of protein deposition and greater fat deposition at the time of slaughter. Thus, 
the objective of this work was to determine the effect of birth weight on ET deposition of light, medium and 
heavy pigs in the growth and finishing phases. The experiment was carried out from 70 to 174 days of age for 
medium (MP) and heavy (HP) and 188 days for light (LP) pigs. Sixty pigs were divided into three categories 
(treatments) according to their birth weight: 24 LP (0,850 to 1,050 kg), 12 MP (1,300 to 1,500 kg) and 24 
HP (1,800 a 2,050 kg). The experimental design was completely randomized. The experimental diets were 
isonutritive and formulated according to the nutritional requirements of the phase and supplied ad libitum. At 
70, 88, 125, 174 and 188 days of life, ultrasonic measurements of the loin eye area (LEA) and backfat thickness 
(BFT) were performed between the tenth and eleventh ribs, five centimeters from the dorsal midline. The live 
weight was determined on a digital scale. The MP and HP were slaughtered with 174 and the LP at 188 days 
of life, and the LEA, BFT and warm carcass weight measurements were taken according to the American 
Carcass Typing method. The estimated amounts of meat (Mkg), fat (Fkg), bone (Bkg) and percentage of soft 
tissue (% ST) in the carcass were calculated using a set of equations proposed by Whittemore (1996) and 
Lawrence (2002), using the collected data previously mentioned. The data estimated by the equations were 
submitted to analysis of variance by the GLM procedure and the means differences were evaluated by the 
Tukey test at a level of 5% of significance. There was a linear increase in the deposition of Mkg, Fkg, Bkg 
and ST with increasing live weight. At 70, 88 and 125 days there was a higher deposition of Mkg, Fkg, Bkg 
and a higher %ST in MP and HP (P <0.05) when compared to LP. At 174 days of life there was only a greater 
deposition of Mkg and Bkg between MP and HP compared to the light pigs. In all parameters evaluated, the 
MP and HP did not present a significant difference. Estimates of %ET and Fkg at 174 days of life did not show 
differences (P>0.05) for any birth weight category. LP only achieved the same deposition of edible tissues by 
delaying their slaughter in 14 days. Thus, on the basis of these data, we can conclude that light birth weight 
pigs present less deposition of edible tissues, and need longer housing to match the average and heavy pigs.
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Effect of brewery dry residue (BDR) in feeding of slow-growing broilers on 
blood parameters
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The objective of this study was to evaluate the inclusion of brewery dry residue (BDR) in the diet of slow-
growing broilers on blood parameters. A total of 980 male, one-day- old, Label Rouge chicks were distributed 
in a completely randomized design with seven levels of inclusion of BDR (0, 2, 4, 8, 10 and 12%), seven 
repetitions and 20 birds per experimental unit. At 21 and 63 days of age, one bird per replication was 
selected with similar live weight, fasted for six hours, and the blood was collected via brachial puncture. 
After this process, blood was centrifuged and serum separated and frozen for cholesterol, triglyceride, 
glucose, total protein, creatine, uric acid, alanine aminotransferase, aspartate aminotransferase and gamma 
glutamyl transferase analyzes. The results were submitted to analysis of variance and subsequent polynomial 
regression at 5% of probability. The level of bloodcholesterol, triglycerides, glucose, total proteins, cretinine, 
uric acid, aspartate aminotransferase, alanine aminotransferase and gamma glutamyl transferase were not 
affected (P>0.05) at 21 days of age. With increased BDR levels, the level of blood glucose (P<0.05), and 
lanine aminotransferase (P<0.05) linearly decreased at 63 days of age. The level of blood uric acid showed a 
quadratic response (P<0.05) at 63 days with the highest value predicted to occur at 1.98% of BDR inclusion. 
The brewery dry residue can be used in slow- growing broiler diets up to the assessed level of 2% without 
impairing blood parameters.
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Effect of different amount of pre-starter diet on relative weight of 
gastrointestinal organs and jejunum morphometry
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*gabrielasangalli@hotmail.com

The objective of this study was to evaluate the relative weight of the gastrointestinal organs and jejunum 
morphometry of broilers at 21 days, fed with different amounts of pre-starter diet. 576 male broiler chicks 
were assigned in a completely randomised experimental design to four treatments, which consisted of 
providing different amounts of pre-starter diet (100, 200, 300 and 400 grams), and six replications and 24 
birds per experimental unit. At the end of the consumption of the respective quantities of feed the birds in 
each experimental unit began to receive a ration based on corn and soybean meal, until the 21 days of age. 
The results were submitted to analysis of variance and polynomial regression, and a probability (p) < 0.05 
was considered significant. There was no influence (p > 0.05) of the amount of pre- starter diet provided on 
the relative weight of the gastrointestinal organs (proventriculus, gizzard, small intestine, liver and pancreas), 
length of the small intestine, as well as for the jejunum morphometry (villus height, crypt depth and villus-
to-crypt ratio) of the birds at 21 days of age. Different amounts of pre-starter ration did not interfere in the 
development of the gastrointestinal tract of birds.

Keywords: Intestinal Morphology, Nutrition, Poultry Science
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Effect of level of Lysine based on the ideal protein concept for barrows 
Duroc on growing pig nitrogen excretion
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Diets for pigs must be formulated to contain a specific level of lysine, because the lysine is the first limiting 
amino acid in the pigs’ diets. However, it is important to ensure an adequate level of others amino acids based 
on the ideal protein concept. In order to avoid oversupply of crude protein in the pigs’ diets, which can result 
in an unnecessary nitrogen excretion for the environment. The objective of the present study was to investigate 
the effect of different lysine levels according to the concept of ideal protein on nitrogen excretion. Fifth 
growing borrows with initial and final body weight 50.38 ± 1.76 and 71.25 ± 1.59 kg, respectively, to evaluate 
different lysine levels using concept of ideal protein. The experimental design was completely randomized, 
with five treatments, five repetitions and two animals per experimental unit. The treatments consisted of 
increasing levels of digestible lysine (0.62, 0.72, 0.82, 0.92 and 1.02%). The animals were had free access 
to drinking water and feed. The evaluation of excretion has been done by the method of partial collection 
(faeces and urine), for trial period of three days. Faeces samples were pre-dried in an over with forced air 
ventilation (at 55ºC for 72h), subsequent milling using a knife mill and were carried for chemical analysis. 
The urine was collected once a day using a plastic collector, and an aliquot was taken for each animal. The 
samples used in this experiment were analyzed for nitrogen. All data were submitted to analysis of variance 
and regression. The ingested nitrogen shown a linear increase (P<0.041) as levels of lysine increase ((Y=- 
0.9979+0.37912X, r² = 0.72), the following data results: 0.55, 0.64, 0.70, 0.71 e 0.69 kg/day, corresponding 
to an increase of approximately 140g. The same behavior was observed for the fecal nitrogen (P<0.055), as 
levels of lysine increase (Y=75.9351+5.6090X, r² = 0.77), the following data results: 11.07, 11.63, 12.19, 
12.75 e 13.31%. The increasing levels of lysine has not affected (P>0.05) the urinary nitrogen excretion 
(26.25, 26.76, 31.84, 29.33 e 29.57%). Considering the levels of lysine from larger to smaller can be observed 
a reduction of approximately 20.2% of nitrogen. Lowering dietary lysine, lowered the nitrogen excretion, 
consequently. Reduction in the excretion of nitrogen is extremely important in the pig production, mainly 
from an environmental perspective. However, reducing the level of nitrogen in pigs’ diets should be associated 
with performance characteristics of pigs, to avoid the adverse effect on performance. In conclusion, Barrows 
in grow phase reduced their nitrogen excretion according to the decrease of the nitrogen in take.

Keywords: Amino acid, environmental, ideal protein, pigs
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Effect of natural pigments included in the diet of European quails on organ 
and weight yield
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Currently, there is a demand to know the interferences and interactions from the use of natural pigments (NP) 
in growth and/or development of bird organs. On this wise, the objective through this study was to analyze 
the effect of using NP in different levels on the diet of quails, in different sexes, on the characteristics of 
organ yield (related to weight on fasting) and organ weight (gizzard, liver and heart). The experiment was 
conducted in the Coturniculture Sector of Animal Science, in the Institute of Agrarian and Technological 
Sciences, located, at the Federal University of Mato Grosso, Rondonópolis Campus (ICAT/UFMT/CUR. 
Initially, it were used 360 European quails (Coturnix coturnix coturnix) distributed in a completely randomized 
design, in factorial scheme on five levels of inclusion (0; 1%; 1.5%; 2% and 3%) versus two natural pigments 
(urucum and saffron) versus sex (male and female), totalizing 18 treatments (including control / basal diet) 
with four repetitions each (n = 72). Weight on fasting, weight and yield of the organs (gizzard, liver and heart) 
were recorded associated to the weight on fasting of the birds. Generalized linear models (GLM's) were 
elaborated for each response variable evaluated which were adjusted for the best data distribution considering 
all possible interactions among the tested factors. Thus, as result, it was observed that heart weight did not 
change, regarding to the use of different pigments (F = 0.9351; P = 0.3980) and the evaluated levels (F 
= 0.2117; p = 0.6471). However, there was difference between the sexes (F= 8.4044, p = 0.0052). There 
weren´t significant differences when all possible interactions among the treatments were evaluated (p> 0.05) 
and the same occurred for the gizzard weight [pigments (F= 0.1122, p = 0.8941), levels (F = 1.3816; P = 
0.2443), sex (F= 14.5389, p = 0.0003) and all possible interactions (p>0.05)]. Although, liver weight had 
a significant effect (p<0.05) among pigments (F = 3.7835, p = 0.0287), levels (F = 4.5567, p = 0.0368) and 
sexes F = 162.7514; p<0.0001). There was significant interaction between pigments and sex (F = 3.3019; p = 
0.0434) too. When evaluating the proportion of the organs in relation to weight on fasting of the birds, it was 
verified that heart and gizzard did not present significant difference among the treatments and their possible 
interactions (p>0.05). However, it was verified for liver yield that had significant difference between the levels 
(F = 5.8725; p = 0.0183), the sexes (F = 124.4027 p =<0.001), relations without significance for the pigments 
and all possible interactions between the evaluated factors (p> 0.05). These results demonstrated the effect of 
urucum on weight gain and liver yield of these animals. This may be related to some toxicological effect of 
this pigmentant on the metabolism of birds.

Keywords: Poultry, Coturnix coturnix coturnix, urucum, saffron, addition levels, toxicity
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Effect of physical form of the post-weaning diet on piglets performance

Isabela F. Leal*1, Paulo Levi O. Carvalho1, Aparecida da C. Oliveira1, Marlon Eduardo 
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The feed intake of swines is influenced by the granulometry of the ingredients, which will stimulate acceptability, 
time of passage by the gastrintestinal tract, nutrient utilization and animal performance. The processing of 
pelletization of the feed will improve its nutritive value, besides increasing the digestibility of nutrients by the 
mechanical action and the temperature of the process. However, the mash diet has lower cost of production 
and also offers good results in the performance of animals. The objective of this study was to evaluate the 
effect of three different physical forms of feed on the performance of piglets in the post weaning phase. For 
this, an experiment was conducted using 1974 animals (1014 females and 960 entire males), with body weight 
of 7.15 ± 0.6 kg, distributed in a completely randomized design, in a 3 x 2 factorial scheme (three types of 
physical form of the feed and two sexes) and 50 to 54 piglets per experimental unit. The treatments consisted 
of three different feed: pelleted, mash diet and mixed (pelleted + mash diet). During the experimental period, 
the variables of daily feed intake (DFI), daily weight gain (DWG) and feed conversion (FC) were evaluated. 
In the statistical analysis, the procedures adopted were: normality tests (Shapiro-Wilk and Levene), correction 
of outliers or influent observations, initial weight as a covariate, Tukey’s test at 5% of significance. There was 
no effect among the factors studied for the performance parameters (p>0.05) and the physical forms of the 
feeds did not influence the performance of the piglets (p>0.05). The treatments with pelleted, mash and mixed 
feed presented average values of DFI = 0.156 ± 0.046 ; 0.165 ± 0.04; 0.154 ± 0.03 kg, DWG = 0.315 ± 0.159; 
0.333 ± 0.117; 0.324 ± 0.113 kge FC = 1,64 ± 0.563; 1.60 ± 0.603 e 1.52 ± 0.431, respectively. However, 
the sex factor had an influence on feed conversion. The males presented better FC in relation to the females, 
obtaining values of 1.42 for males and 1.75 for females. In this context, the physical form of the diet does not 
influence the performance of piglets in the post- weaning period; any type of processing may be indicated.

Keywords: daily feed intake, feed conversion, mash feed, pelleted feed, swines
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Effect of the ambient temperature on the growth curves of the liver, intestine 
and gizzard of meat quails
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*Undergraduate student – winxohanna@yahoo.com.br

The objective of this study was to verify the effect of the ambient temperature on the growth curves of the 
organs of meat quails (Coturnix coturnix coturnix). The birds were distributed in a completely randomized 
design (CRD), with two treatments, climatized environment with the temperature of 26ºC (CE26) and natural 
environment (NE32), having six replicates of 25 birds each. A total of 300 one-day-old birds were housed in 
cages 0.72 m2 (0.85 m x 0.85 m), in two masonry rooms, one of them being conditioned. The birds had free 
access to water and feed during the 42 days experimental period. All of the birds of the experimental units 
(EU) were weekly weighed, being selected two birds weighing around (+5%) to the average weight of each 
EU. During the experimental period (42 days) the average, maximum and minimum temperatures recorded 
inside the CE26 were of 26.1 ± 0.62; 27.2 ± 0.64 and 24.8 ± 0.80ºC, and the relative humidity of 69.5 ± 9.25%. 
In the NE32 the temperatures were of 32.2 ± 0.32; 34.5 ± 0.61 and 29.9 ± 0.54ºC, and the relative humidity 
of 56.8 ± 2.26%. These birds were fasted for six hours. Afterwards, the birds were slaughtered by cervical 
displacement and eviscerated to obtain the weights (g) of the heart (HEW), liver (LIW), intestine (INW) and 
gizzard (GIW). Previous studies showed that the Von Bertalanffy model best explained the growth of the liver 
and the intestine, while the Logistic model better described the growth of the gizzard. The most adequate 
models to describe each organ, in both environments, were submitted to tests of equality of parameters and 
identity of models. It was observed that the temperature didn’t affect (P>0,05) the parameter K (maturity rate) 
of the leaver, being this parameter equal for both environments (0.0609 g). However, it was observed the 
effect of the temperature (P<0,05) on the parameter A (asymptotic weight), where there are specific estimates 
for the CE26 (7.9148 g) and for the NE32 (7.0848 g). Thus, it is required two equations to describe the growth 
of the leaver in AC26 and AN32. The temperature did not affect (P>0,05) any of the parameters that describe 
the growth of the intestine and the gizzard, being only one equation enough to describe the growth of each 
one of these organs, being A = 8.972 and K = 0.0477 for the intestine, and A = 5.2379 and K = 0.0158 for the 
gizzard, regardless of the environment. The results of the present study showed that the environment changes 
the growth of the leaver, however it does not affect the growth of the intestine and the gizzard of the meat 
quails. 

Keywords: Coturniculture, Growth curves, Temperature
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Effect of the essential fatty acids source on reproductive performance of 
laboratory mice
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Essential Fatty Acids (EFA) play a key role in the sexual maturity and reproductive performance of animals. 
However, there are many EFA fonts with very different profiles. In this study, fish and linseed oils were tested 
as source of EFA in pellets ration for breeding mice (license CEUA /UENF 326/16). The best way to rations 
sterilization, irradiation or autoclaving, was also evaluated.It was used 20 couples of NIH mice (Mus musculus), 
mated at seven-week-old. The experimental design was the completely randomized with seven treatments, 
five replicates with two animals per cage. The experimental rations were given ad libitum as described below: 
T1 - AE7 SALMON OIL (OS - positive control); T2 - AE7 OS irradiated; T3 - AE7 OS autoclaved; T4 - 
AE7 LINSEED OIL (LIN); T5 - irradiated AE7 LIN; T6 - AE7 autoclaved LIN; T7 - CR1 common (CR1) - 
negative control (without oil). At the first and second deliveries females and litters were evaluated for: weight 
at birth, weaning and the weight difference between birth and weaning; feed intake and feed conversion, 
number of newborns, weight at birth and weaning, as well the relation between the newborns weight and 
mother´s body mass. At the end of the experiment, three animals from each test group were euthanized for 
anatomical pathology evaluation. There were no statistical effect (P <0.05) of treatments on females weight at 
weaning, number of newborns nor weight at birth. However, there was treatment effect on weight of female 
at the second delivering, in which, except for the irradiated salmon and common linseed groups, all females 
gained body mass between the first delivery and weaning of the second litter. Rodents appear to be more 
metabolic efficient by using carbohydrate sources than lipids, once the rations were formulated with the same 
raw materials except for oil sources. In the pathological evaluation, there were no significant macroscopic 
alterations, such as infiltrates or hepatic steatosis. Thus it was evident that NIH outbred mice did not have 
reproductive performance influenced by diets with different sources of essential fatty acids. So, both of them 
can be used, Depending only on the best cost-benefit ratio inherent to the laboratory mice feed production.
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In tropical climates, the productive indexes for breeding broiler chickens, laying hens, quails and other birds 
of commercial interest are low when compared to regions with cold climates, since temperatures higher than 
27° C can cause a decrease in production due to the stress generated by the increase in heat, which in turn 
affects in the productive performance and egg quality if it refers to hens and quail. The present research was 
developed based on the use of vitamin C in the diet of quail (Coturnix coturnix japonica) grown in a tropical 
environment (Brazil) and its effect on egg quality and performance. Four experimental rations were evaluated, 
including different levels of 0; 100; 200; And 300 mg of vitamin C. Eighteen randomly distributed 23-week 
(16- day) Japanese quails with a completely randomized design with four treatments and five replicates and 
one degree of reliability (P <0.05) . The interpretation was done through analysis of variance using the program 
SPSS 18 version 2010 and considering the analysis of means with Tukey. The evaluated parameters were food 
consumption, feed conversion and percentage of posture, diameter and height of the egg; thickness of the 
shell; diameter and height of the yolk. The period of experimentation lasted 30 days, with two evaluations, 
the first one at 7 and the second at 27 days, where the best result was obtained with 200 mg of vitamin C, 
reporting the following values: accumulated feed consumption (240,43 g); feed conversion (1,33); percentage 
of posture (78%); egg weight (9.55 g); egg height (2.33 cm); egg length (2.91 cm); height of the yolk (1,06 
cm); yolk width (2,06 cm); weight of the shell (1,17 g); thickness of the shell (0,019 cm); weight of the yolk 
(3,31 g); weight of albumin (5,06 g). There were no statistically significant differences between the treatments 
under study for all variables. It can also be said that the results obtained were due to the fact that vitamin C, 
being exposed in an open environment, on contact with the oxigen was oxidized, making its effect on quails 
not very significant.
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Effects of ambient temperature on the postprandial metabolism of limiting 
essential amino acids in growing pigs
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High ambient temperature is one of the major environmental factors limiting animal production in tropical 
and subtropical areas. Pig production is particularly affected because of the high sensitivity of pigs to high 
ambient temperatures due to their limited capacity to dissipate heat and the high metabolic heat production 
of modern genotypes. The consequences of high temperature on pigs include the well described reduction in 
voluntary feed intake and growth but also changes on hormones and nutrients metabolism. In this regard, the 
objective of this study was to evaluate the effects of ambient temperature on lysine, threonine and tryptophan 
postprandial metabolism. Twenty-eight growing pigs equipped with a jugular catheter were divided into two 
groups and housed in thermo-neutral (TN, 24ºC) or high (HT, 30ºC) ambient temperature-controlled rooms. 
Pigs remained in the temperature-controlled rooms for a period of 21 days divided in a 14 days adaptation 
period and a subsequent seven days experimental period (from day 1 to 7). On day 4, all the animals received 
300 g of feed after a fasting period overnight, and serial blood samples (4 mL) of each animal were collected 
over a period of four hours in order to measure plasma amino acids concentrations. Amino acids postprandial 
concentrations were analyzed using the linear MIXED procedure of SAS including the fixed effects of ambient 
temperature. A similar response profile was observed for the three evaluated amino acids (lysine, tryptophan 
and threonine) in which plasma concentrations increased immediately after the meal intake, reached peak 
values between 40 and 70 minutes, and decreased thereafter. According to our results, ambient temperature 
did not affect the postprandial profiles of the amino acids (P > 0.05) suggesting that pigs kept at 30°C had 
rather close metabolic statuses to those kept at 24°C in terms of lysine, tryptophan and threonine utilization.
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Effects of in egg feeding used L-glutamine on hatching and embryo mortality
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The objective of this study was to evaluate the effect and biological potential of L- glutamine for inoculation 
purposes on hatching and embryo mortality. 315 fertile eggs from Rhode Island Red breeders with 47 weeks 
were used. The eggs were identified, weighed and distributed from hatcheries with regulated compartments at 
37.5ºC and 65% of temperature and relative humidit, respectively. The experimental method was completely 
randomized, where treatments consisted of the following solutions: T1 – uninoculated egg; T2 – 0.5% 
NaCl solution (inoculation control); T3 – 0.5% L-glutamine (diluted in 0.5% NaCl solution); T4 – 1.0% 
L-glutamine (diluted in 0.5% NaCl solution); T5 – 1.5% L-glutamine (diluted in 0.5% NaCl solution); T6 
– 2.0% L-glutamine (diluted in 0.5% NaCl solution); and T7 – 2.5% L-glutamine (diluted in 0.5% NaCl 
solution). Each treatment had 50 eggs, each one considered a replication. After 16 days of incubation, the 
eggs were sanitized and drilled in the air chamber region avoiding drilling the egg shell inner membrane. The 
solutions formulated at different L-glutamine concentrations were injected into the allantoic region. After 
inoculation, the hole was sealed with melted paraffin. The incubation yields evaluated were: hatchability, 
intermediate mortality (percentage of dead chicks and/or embryos between 16 and 18 days of incubation), late 
mortality (percentage of dead chicks and/or embryos between 19 and 21 days of incubation, after inoculation, 
without pecking the eggshell), pipped eggs (percentage of dead chicks and/or embryos between 19 and 21 
days of incubation, after inoculation, pecking the eggshell), chick weight and chick/egg ratio (chick weight/
egg weight). The data were subjected to variance analysis and evaluated by polynomial regression at 5%. 
Differences (P<0.05) were observed in hatchability (y= - 2.456x2 + 0.5262x + 104.44; R² = 0.89), intermediate 
mortality (y = 1.7279x2 + 2.9293x - 11.336; R² = 0.88), late mortality (y = 0.4448x2 - 2.3745x + 4.7271; R² 
= 0.77) and pipped eggs (y = 0,2833x2 - 1.081x + 2.1729; R² = 0.80); where from 0.50% of L- glutamine 
inoculation there was a gradual decreased in hatchability, and consequently, increased on embryo mortality, 
mainly intermediate (after inoculation). The osmolarity and biochemical substances composition (or inoculant 
product) may be primarily factors responsible for the embryo mortality, especially few hours after inoculation. 
Differences (P>0.05) weren’t observed on chick weight and egg-chick correlation. Therefore, it’s concluded 
that the L-glutamine inoculation improved incubation yields without affect chick weight and egg-chick 
correlation. From inoculation of 0.50% of L-glutamine was observed loss in hatchability.

Keywords: amino acid, chicks, embryo mortality, hatchability, in egg feeding
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Effects of space allowance and plane of nutrition on growth performance 
of nursery pigs
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The increasing demand for food has led to the expansion and intensification of pig production. For instance, 
producers have increased the number of animals allocated per area to obtain high productivity. However, the 
practice of reducing the space allowance per pig have been associated to increased competition for dominance, 
space and food with negative effects on performance. In this regard, this study aimed at evaluating 1/ the 
effects of space allowance on growth performance of nursery pigs; and 2/ nutritional strategies to attenuate 
the potential negative effects of low space allowance on pigs performance. A total of 1280 piglets (males and 
females) with initial body weight of 5.9± 0.4 kg were used. The animals were distributed in a 2x2 factorial 
arrangement composed of two space allowances: low (0.22 m2 per pig) and high (0.30 m2 per pig); and two 
planes of nutrition during the 43 to 63 days of age: control and experimental plan with high ME and digestible 
lysine levels. The experimental period lasted 42 days (from 21 and 63 days of age). The performance variables 
were analyzed using the MIXED procedure of SAS and the adjusted means were compared by the Tukey 
test. The effects were considered significant if P<0.05 and trend if P<0.10. The treatments did not influence 
ADFI (795 g/day; P>0.10). The animals that received the experimental diet had greater ADG when compared 
to the control treatment (530 × 515 g/day; P<0.05). The animals housed at high space allowance and fed the 
experimental diet had better feed conversion when compared to those at high space allowance and receiving 
the control diet (1.46 x 1.58 g / day; P<0.05). According to these results, a greater energy and amino acids 
supply during the 43 to 63 days of age has beneficial effects on the growth performance of nursery pigs.

Keywords: density, energy intake, environmental challenge, lysine, housing condition
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Effects of turmeric powder (Curcuma longa L.) on carcass yield and 
morphometric parameters of free-range broiler chickens

Brena C.R. Silva1, Ronaildo F. Neto1*, João P.B. Sousa1, Mônica M.A. Brainer1, Jean S. 
Martins1, Paulo R.S.C. Leite1, Vilson M. Pinto1

1Goiano Federal Institute, Ceres/GO, Brazil
*Zootechnist – ronaildo.neto@ifgoiano.edu.br

The production of free-range broiler chickens in Brazil is related to family farming and often represents, 
besides subsistence, the economic viability of rural family farms. The use of phytotherapics in the poultry diets 
constitutes a good alternative in the substitution to antibiotic growth promoters. The objective of this study 
was to evaluate the effects of the inclusion of different levels of turmeric powder (Curcuma longa)days the 
effect of the inclusion of different levels of turmeric powder (0, 1%, 1.5% and 2%) on intestinal morphometry 
and relative weight of viscera (heart, liver, gizzard, proventriculus, pancreas and intestines) of birds installed 
in a broiler house divided into boxes. The relative weight of the organs was calculated by dividing the organ 
weight by the live weight multiplied by a thousand. In the period from 36 to 90 days all birds were submitted 
to a basal diet without turmeric and were kept in a shed with access to picket for the evaluation of the residual 
effect of inclusion of the different levels of turmeric in the previous period on carcass yield and noble cut. 
The data were submitted to analysis of variance, and the means of the treatments submitted to the regression 
analysis. No effect of different turmeric levels was observed on the relative weight of viscera (except for liver 
and gizzard weight) and intestinal length at 35 days. The regression equation of the relative weight of the liver 
in relation to the turmeric levels showed a quadratic behavior, the lowest value found at the level of 0.84% of 
turmeric, while the relative weight of the gizzard presented a cubic behavior in the regression equation. Also, 
no residual effect of treatments on carcass yields and noble cuts at 90 days was observed. Free-range broilers 
fed different levels of turmeric powder in the diet had the same body relations (except for the relative weight 
of liver and gizzard), intestinal morphometry and carcass yield compared to birds fed without any additive. 

Keywords: body relations, curcumin, growth promoter, Label Rouge, phytotherapic
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Effects of vitamin K supplementation on bone quality of meat quail from 
15 to 35 days old
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The vitamin K is important in mineralization and bone formation through the carboxylation of osteocalcin. 
These carboxylated proteins have a greater affinity for calcium and are important in the incorporation of the 
same to the bone. In the case of vitamin K deficiency, there is impairment in the decarboxylation reaction, 
generating subcarboxylated proteins, forms without biological activity. Due to this importance, the objective 
of this study was evaluate the effect of different levels of vitamin K supplementation about bone parameters of 
meat quails from 15 to 35 days old. The experimental design was completely randomized with 8 treatments, 
5 repetitions and 38 quails per experimental unit. The experimental diets were formulated based on ground 
corn and soybean meal to meet the nutritional requirements and differed only to the levels of vitamin K, 0; 
0.7; 1.0; 1.3; 1.6; 1.9; 2.2; 2.5 mg.kg-1 diets. Two birds per experimental unit were used for bone parameters 
and blood parameters at the end of the experiment. The analyses of bone parameters, Seedor index, bone 
density, bone resistance, ash concentration and calcium concentration, were made in the femur and right 
tibia. The concentration of alkaline phosphatase and the calcium concentration in serum were carried out in a 
spectrophotometer using commercial kits (Analyzes Gold Diagnostic Ltd.). The variables were evaluated using 
the statistical program SAEG. There was no influence (P> 0.05) in the levels of vitamin K supplementation on 
bone density, bone resistance and ash concentration on the bone of the femur and tibia, as also in femur Seedor 
index. However, calcium concentration on the bone of the femur and tibia showed a quadratic response, with 
the highest levels found 1.42 mg of vitamin K for both bones. The blood parameters were not significantly 
affected. At this stage, it was noted that vitamin K exerts influence on bone mineralization, since the two long 
bones analyzed were influenced in the calcium concentration by supplementation levels studied, estimating 
the best level with 1.42 mg of vitamin K.

Keywords: blood parameters, bone parameters, Coturnix coturnix, nutritional
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Effects of yeast based prebiotics as replacers to antimicrobial growth 
promoters in broiles’ diets
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The use of antimicrobials as growth promoters (AGP) in livestock industry has been gradually restricted 
in many countries, forcing the searching for alternatives as prebiotics and other additives. The purpose of 
this study was to evaluate nutritional strategies using molasses yeast-based prebiotics, from Saccharomyces 
cerevisiae, yeast cell wall (MAXIMOS®) and autolyzed yeast (SINERGIS®), provided by Aleris Animal 
Nutrition, to replace the AGP on broilers’ performance, phosphorus (P) and nitrogen (N) content in litter after 
41d and on carcass yield. 800 one-day-old Cobb chicks were blocked in a randomized design (5 treatments 
and 8 replications of 20 birds each). The treatments were: T1 - Control diet (CD) (without additive); T2 - CD 
+ AGP (0.1 kg t-1 of Avilamycin from 1-41 days); T3 - CD + autolyzed yeast (3 kg t-1 of SINERGIS®, from 
1-7 days and control diet from 8-41 days); T4 - CD + autolyzed yeast (3 kg t-1 of SINERGIS®, from 1-21 
days and control diet from 22-41days); T5 - CD + autolyzed yeast or yeast cell wall (3 kg t-1 of SINERGIS®, 
from 1-7 days and 0.5 kg t-1 of MAXIMOS, from 8-41 days). There was no disinfection of facilities before 
housing and was utilized reused litter to increase challenge. Chicks were forced to a fasting of feed and water 
on the first day, after this, drinking water was contaminated twice a week with litter from a layer facility, 
until 21d. Data were submitted to ANOVA and SNK test using PROC GLM of SAS. There was no difference 
(P>0.05) between treatments on performance, but yeast-based prebiotics treatments had weight gain (WG), 
feed conversion (FC) and production efficiency index closer to T2. The average WG results for yeast-based 
prebiotics (2463.47 g) was 5.4% higher than CD (2337.4 g) and 2.5% lower than T2 (2527.2 g). For FC, yeast-
based prebiotics (1.61) was 6.4% lower than CD (1.72) and 0.06% higher than T2 (1.60). The average PEI 
for yeast-based prebiotics (360.7) was 13% higher than CD (319.2) and 6.9% lower than T2 (387.3). The P 
content in litter for yeast-based prebiotics was lower than obtained in CD and T2 (31 and 39%, respectively). 
The nutritional strategies using two prebiotics (T5) provided 1.1% of N in litter, the same amount of T2 and 
21% lower than CD, T5 also showed the best result for breast yield (36.6%), 5.8% higher than CD and T2. 
In conclusion, yeast- based prebiotics were able to replace the AGP without any loss in animals’ performance 
and reduced P in litter compared to CD and diet with AGP. Also, the association of Sinergis and Maximos (T5) 
resulted in a higher breast yield.

Keywords: digestible protein, performance, poultry, Saccharomyces cereviase
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Efficiency of the questionnaire application “Classic Swine Fever Situation in 
terms of risks by municipality in Santa Catarina”
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Classical Swine Fever (CSF) is an obrigatory notification disease to the World Organization for Animal Health. 
The state of Santa Catarina is certified as free from CSF and is constantly monitoring if it is necessary for 
this certification to be maintained. The objective of this paper was to analyze the efficiency of the application 
of the questionnaire “Evaluation System of Classical Swine Fever in terms of risk by city in the state of 
Santa Catarina”. The intention was to verify the risk of the occurrence of hemorrhagic syndromes that can 
be confounded with CSF. The questionnaire was applied by the Companhia Integrada de Desenvolvimento 
Agrícola de Santa Catarina (CIDASC) in order to evaluate the range of the results, the vulnerability receptivity 
and the preventive actions of the pig producers by municipality. Copies of the questionnaire were sent to 
the State Veterinarians established in 295 cities of Santa Catarina using Google Formulary Platform. The 
questionnaire comprised 23 questions; 13 were analyzed. The answers were compared between 19 different 
regions of Santa Catarina, each region representing one treatment. Municipalities on each region were treated 
as replicates. Data were submitted to the non-parametric Kruskall-Wallis Test. The questionnaire was answered 
by 292 municipalities indicating its large territorial scope. The evaluation was able to estimate the existent 
vulnerabilities in different regions indicating the degree of risk of the disease re-introduction. One example 
of high risk of CSF re-introduction is the São Joaquim region. This is due to the fact that there presence of 
wild boars is observed that all its municipalities have pigs produced in the subsistence system and that only 
33.3% have the prevention plan implanted. It was also observed that number of animals, or swine density, 
is not a determinant factor to the resurgence of the disease because regions with high swine densities have 
more careful farmers and municipalities with higher surveillance services done by the Official Veterinary 
Service (OVS) as well as by swine industries. The Concordia region was the largest one in terms of animal 
movement. In this region are several airports and bus stations, which represent risk situations, but is a region 
where disease notifications that can be confused with CSF are done very quickly by the OVS, indicating that it 
has an excellent prevention action. The questionnaire was therefore efficient because it covered all 19 regions 
analyzed and because it indicated the vulnerabilities and the success of the prevention of Classical Swine 
Fever re-introduction in Santa Catarina.
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Egg quality from semi heavy hens kept at different densities1
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It was used 432 semi heavy hens from four commercial lineages, with 24 weeks old, kept in conventional 
shed, in cages of 2250 cm2, with individual feeders in front and drinking fountain nipple-like. Statistical 
design was a factorial random blocks 4x4, and the hen´s lineages were A;B;C and D and densities in each cage 
were 375.00; 450.00; 562.50 and 75000 cm2/bird, six replications each. Diet was based on corn, soy bran and
it were formulated according to nutritional needs from each lineage. Egg quality was verified at the end of 
28 days, harvesting two eggs from each plot, summing 12 eggs per treatment. Egg were identified, weighted 
and taken to the Laboratory for weigh evaluation, percentage of yolk, albumen and shell, color of the yolk, 
Haugh unit, yolk index, shell thickness and shell break resistance. Variance analyses, using the SISVAR for 
density indicated significant differences (P<0,05) for egg weight and shell percentage but it was not verified 
differences for other characters (P>0,05). Egg weight decreases with the increase of birds density (58.42; 
58.30, 57.48 and 56.44 for the densities of 750; 562.5; 450 and 375cm2/bird, respectively. Contrary, the shell 
percentage increased with the increasing of the density (10.07; 10.31; 10.35 and 10.47 for densities of of ; 
562.5; 450 and and 375cm2/bird, respectively, differing from lineage factor, which showed significate effect 
on every character (P<0,05). There were no significate differences (P>0,05) on the color of the yolk, for 
density or for lineage. There was no interaction between characters studied (P>0,05). Results indicates the 
different densities did not interfere on the eggs quality, independent from stress factors or bird per cm2 , which 
could alter the physical characters of the egg. Significant differences (P<0,05) found in the egg quality from 
the four lineages studied, with the same age, can be explained by the genetic diversity, form the cross breeding 
programs which can affects the egg shell quality. Independent from the differences observed on egg quality it 
is important to say all the eggs had desirable values, weighting inside classification type Large (between 55 
g and 59 g/egg), with Haugh units superior to 72, beyond recommendation, percent of albumen of 67.89%. 
Besides differences showed among egg quality from the lineages, values are found inside the expected, for 
this bird age, according to industrial breeding programs, in which those eggs can be classified as red eggs from 
excellent quality (AA).

Keywords: egg shell thickness, yolk index, egg weight, shell break resistance, Haugh unit
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Egg quality of laying hens in different creation systems, with and without 
beak trimming
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Nowadaysthere is a worldwide appeal to improve production systems, especially in animal welfare aspects, 
in order to reduce some practices that cause pain to animals (beak trimming) or that restrict their natural 
behavior (cage rearing). In this manner, the objective of this study was to evaluate the two production systems 
and the effects of beak trimming on egg quality of laying hens in the semi-arid region. The experiment was 
carried out in the poultry sector of the Federal Institute of Paraíba - Sousa campus, in the northeastern semi-
arid region of Brazil. A total of 192 Lohmann Brown semi- weighted laying hens with approximately 42 
weeks of age were evaluated, distributed in a completely randomized design in a 2 x 2 factorial arrangement 
(Floor x Cage; beak trimmed x not beak trimmed), for 8 weeks. Each treatment had6 replicates, with 8 birds 
per replicate. The eggs were weighed daily and the mean weight per treatment was determined. The egg mass 
was obtained in grams (g bird-1 day-1) by the product of the posture percentage times the average weight of 
the eggs. The collected eggs were either classified as clean or not in accordance with of commercial standard 
(dirty, broken or defective shells), obtaining the percentage of the difference between the total eggs produced 
by the total eggs with clean shell. The data was submitted to variance analysis, and the comparisons between 
means of treatments were performed using the Tukey test at 5% probability, using the Action Stat software 
(2016). During the first 4 weeks there was interaction, where the caged beak trimmed laying hen presented 
the smallest egg masses, with 27.2, 29.1 41.6 and 42.1g bird-1 day-1, compared to the other treatments that 
presented averages of 49.5, 55.6, 55.5 and 55g bird-1 day-1. Starting from week 5 of evaluation, the stress 
provoked by beak trimming no longer presented any significant effect, but the caged production system had 
lower egg mass values with 47.5, 50.4, 49, and 52.5g bird-1 day-1, compared to the production on floor, with 
values of 57.1, 58.9, 58.7, 58.2g bird-1 day-1. The percentage of clean or marketable eggs was significantly 
higher for birds raised on the floor, with averages varying from 91.9 to 94.6%, compared to those found in 
cage production, ranging from 76.5 to 64.6%. It was verified that in the semi-arid conditions of Paraiba State, 
the production on the floor increases the mass of eggs produced by 14 and 23.4%, reaching a 47% increase 
when compared to the birds kept in a caged production system in the first weeks after beak trimming. The 
percentage of marketable eggs also increases from 16.7 to 27% when birds are raised on the floor, presenting 
considerable benefits for this production system, making it feasible to adopt in the semi-arid.
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Egg yolk and albumen index of japanese quails fed diets containing 
antioxidant extract from guava processing
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Extracts and essential oils from plants have been used in animal feed as a natural antioxidant source, providing 
an increase in the growth performance and the products excellence. The egg internal components quality 
can be evaluated by the index of yolk and albumen. Our aim in this study was to evaluate the effect of an 
antioxidant extract inclusion produced on the japanese quail feed in from the guava processing residue. The 
experiment was performed between July and October 2015, in the Experimental Aviary of the Poultry Sector 
at the Federal University of Goiás, Goiânia, Goiás, Brazil. The research project was approved by the Ethics 
Committee on Animal Use (ECAU) of the Federal University of Goiás (protocol number 075/14). A total of 
384 female japanese quails at the age of 42 days old, weighing the average of 138 ± 10 g at the beginning of 
production. They were distributed in a completely randomized design (CRD) with four treatments and six 
replicates of 16 birds. The treatments contained four levels: 0%; 0.3%; 0.6% and 0.9% inclusion of guava 
extract in poultry feed. The experimental period totalized 84 days subdivided into four cycles of 21 days. 
For the yolk and albumen index analysis, four eggs were randomly selected by repetition in the last three 
days of each cycle. The eggs were broken and their contents (albumen + yolk) were standard on a flat glass 
surface, then with the support of a micrometer measureding the yolk and albumen heights (mm). We used 
the yolk central region as a reference for determining the heights, while for the albumen we used the outer 
edge of the perpendicular yolk to the punch. By a digital caliper (± 0,01 mm), we obtained the meaning of 
this measurements (larger and smaller) for diameter determination. The yolk index was determined by the 
relationship of height to the diameter of it and the albumen index was determined by the relation of the height 
with the average of the two diameters measured in the albumen.The data were evaluated by variance and 
regression analysis using the computational package R. We adopted α = 0.05. The values of yolk and albumen 
did not differ statistically (p<0.05), but the results indicate good internal quality eggs. The addition of guava 
antioxidant extract in diets for japanese quails does not alter egg yolk and albumen index.

Keywords: birds, Coturnix japonica, nutrition, laying
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Effect of the essential fatty acids source on the growth of laboratory rats
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Hellencrys Camargo Wacelkoski4, Maíra Longue Scheidegger2, Carolina Estephanele 

Sentineli2, Karoll Andrea Alfonso Torres Cordido2, Leonardo Siqueira Glória2

1Oswaldo Cruz Foundation (ICTB/Fiocruz), Rio de Janeiro/RJ, Brazil; 2Universidade 
Estadual do Norte Fluminense Darcy Ribeiro North Fluminense of State University (UENF), 

Campos dos Goytacazes/RJ, Brazil; 3Veterinary Medical Doctor, Curitiba/PR; Animal 
Scientist, Curitiba/PR

*Researcher of Laboratory Animal Science – antoniol@fiocruz.br

Animal growth is influenced by several factors, including meeting nutritional requirements and the quality of 
provided food. Laboratory rats are widely used as bio models in scientific protocols, and therefore physiological 
sanity and homeostasis must be guaranteed to obtain a satisfactorily respond to the tests they are submitted. 
Sources of essential fatty acids (EFA), such as linseed, canola, sunflower and fish oil, especially salmon, are 
important for improving physiological, immune and reproductive responses. In order to evaluate the effects of 
essential fatty acids on the performance of laboratory rats, salmon oil and flaxseed oil were tested with gamma 
irradiation or autoclaving as physical sterilization methods (license CEUA/UENF 326/16). It was used 70 
Wistar rats (Rattus norvegicus), 35 of which gender were weaned at 21 days of age and evaluated for four 
weeks. The experimental design was completely randomized with 7 treatments, 5 replicates with 4 animals 
in each cage. The experimental rations were given ad libitum as described below: T1 - AE7 salmon oil (OS - 
positive control); T2 - AE7 OS irradiated; T3 - AE7 OS autoclaved; T4 - AE7 linseed oil; T5 - irradiated AE7 
LIN; T6 - AE7 autoclaved LIN; T7 - CR1 common - negative control (no EFA). There were statistically effect 
of treatment on live weight at different ages (P <0.05). The best performance was obtained with the animals 
fed with autoclaved salmon and irradiated linseed rations. However, there were no significant differences 
between salmon and linseed oils. The group fed with control diet, without EFA source, showed significantly 
lower live weight and weight gain compared to supplemented groups, evidencing the effect of EFA on rodent 
growth, since the animals fed common ration presented worst results. Despite complementary studies are 
needed, evidences indicates that different laboratory rodent species metabolize feed nutrients in different 
ways, because, contrary to the results observed in NIH mice studies, supplementary sources of EFA improved 
the growth performance of rats Wistar. In conclusion, dietary supplementation with salmon oil or linseed oil 
is indicated to improve Wistar laboratory rats growth performance.

Keywords: Fatty Acid, Laboratory Animal, Rodent, Animal Nutrition
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Estimating growth performance and nutritional requirements of 
immunocastrated heavy pig using Inraporc

Ricardo Schimitt*1, Anna M. Batista1, Victoria Y. Domingues1, Carol Scheletz1, Marcia S. 
Vieira¹, Marson B. Warpechowski1

1Federal University of Paraná, Curitiba/PR Brazil; Animal Science
*Master Student - rpschmitt82@gmail.com

The objective of this study was to evaluate the adequacy of the Inraporc® model in estimating growth 
performance, digestible amino acids (AA) and phosphorus (P) requirements of surgically (SC) and 
immunologically castrated (IC) heavy pigs. A total of 120 (60 d of age) pigs were used, being 60 SC (19,19 
± 1,9 kg BW) and 60 entire males (19,3 ± 1,8 kg BW) for future immunocastration. They were housed in 
pens (20 pigs/pen) equipped with one automatic feeder, two drinkers and, fed ad libitum throughout the 
experimental period. Surgical castration took place at 5º d of age, while the vaccination was administered at 98 
(1st dose) and 126 d of age (2nd dose). Weekly, were registered feed intake (ADFI) and the body weight (BW) 
for the calibration of growth curves (17 repetitions per method of castration) and subsequent modeling of 
lysine, methionine, threonine, tryptophan and digestible phosphorus requirements. There were no significant 
differences between the ADFI, daily weight gain (ADG) and feed conversion ratio (FCR) observed and those 
estimated by the Inraporc at 95% of the confidence interval, for both SC and IC. Until the application of the 
second dose of the vaccine (≅ 90 kg BW), IC animals had lower ADFI and ADG in relation to SC, being 
observed inverse behavior after the second dose. The mean protein deposition was 161 g/d to SC and 156 
g/d for IC, which resulted in a better FCR for IC animals over the assessed period (172 d of age and 135,7 
kg BW-SC vs 137,3 kg BW-IC). The requirements of digestible AA and P were lower for IC up to ≅ 75 kg 
BW, in relation to SC. After that weight, IC had higher requirements for those nutrients. Although not present 
a specific module for immunocastrated pigs, the Inraporc proved to be suitable for modeling the nutritional 
requirements of this animal profile.

Keywords: Vaccine-GnRH, Method of castration, Nutritional Requirement
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Evaluate of the influence of astaxanthin inclusion in feed for quails 
(Cuturnix cuturnix japonica) on performance and egg quality traits

Fabiano Dahlke*1, Augusto Pianezzola Dahmer1, Patrícia Pereira de Oliveira1, Sabrina 
Thaise Amorim1, Lucélia Hauptli1, André Luís Ferreira Lima1

1Universidade Federal de Santa Catarina, Florianópolis/SC, Brasil
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The demand by quail eggs has had a linear increase over the years, which can be attributed to a higher sector 
of technification in addition to an increasing of consuming rates of the product. The aim of this study was to 
observe the influence of six different inclusion levels of carotenoid astaxanthin in quail (Cuturnix cuturnix 
japonica) feed on performance – feed intake, feed conversion, egg laying rates – and egg quality – Haugh 
units, yolk color, egg, yolk and albumen weigh and egg total weight loss- traits. To performance traits were 
used a completely randomized design, decomposed in 3 treatments and 20 repetitions. Each experimental unit 
had 3 quails. The levels used in treatments were: T1: standard laying diet without astaxanthin; T2: standard 
laying diet + 2 ppm of astaxanthin; T3: standard laying diet + 4 ppm of astaxanthin; T4: standard laying diet 
+ 6 ppm of astaxanthin; T5: standard laying diet + 8 ppm of astaxanthin; T6: standard laying diet + 10 ppm 
of astaxanthin. Egg quality traits were evaluated with a completely randomized design of the 6 six treatments 
within a 2 (storage conditions:  with or without refrigeration) x 3 (storage periods: 7, 14 and 21 days). Different 
levels of astaxanthin had effects on feed intake, where the lowest feed intake was observed on T5 with 44 
g. Higher feed intake where observed on T3, with 50 g per quail. However, quails of T5 shows better feed 
conversion compared with other treatments. Egg laying rates were reduced in T5 (76.39%), and T2 reached 
77.93%. Results for quality traits shows significant effects of interactions among Haugh units and storage 
periods, with a decreasing of Haugh units by the increasing of days. The same pattern of results were observed 
for albumen weight and egg total weight loss. Significate effects of  interactions were also observed among 
Haugh units, yolk weigh and egg total weight loss with storage conditions, with statistically significant better 
values for refrigerated storage. Increasing levels of astaxanthin lead to higher levels of yolk color. Quadratic 
regression equations for astaxanthin levels of inclusion were Y= 3.297-0.082x+0.29x2 (with R2= 0.995),Y= 
4,723+0.047X-0,002X2 (with R2= 0.497) and Y = 8.571 + 0.048X- 0.001X2 (with R2= 0.761), for yolk color, 
albumen and yolk weight, respectively. The results obtained allow to conclude that levels of astaxanthin had 
influence on performance and egg quality traits for quails.
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Evaluation of carcass and carcass parts yield for European quail (Coturnix 
coturnix Coturnix) fed with different natural pigments
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In Brazil and in many parts of the world, the main natural pigments used in the diet of birds are saffron (Crocus 
sativus L.), paprika oleoresin (Capsicum annum), marigold petal extract (Tagetes erecta) and derivatives 
from urucum (Bixa orellana L.). These pigments have been featured for human and animal feed. Pigments or 
dyes are food additives that are responsible for the feed color as well as intensify and restore it. The objective 
through this work was to evaluate carcass yield, abdominal fat and yield of carcass parts for European quail 
(Coturnix coturnix coturnix). The treatments used consisted of basal diet without addition of pigment, basal 
diet and other eight treatments with the addition of urucum or saffron at different levels of concentration 
(1.0; 1.5; 2.0 and 3.0%) for both sexes. It were used 360 quails from European lineage (Coturnix Coturnix 
coturnix) with initial age of 22 days old distributed in a completely randomized design. Quails were placed 
in 72 cages with five quails from each sex that constituted the experimental plots. In the end of experiment 
(42 days), two birds were slaughtered from each experimental plot and it represented the mean weight of the 
plot, for analysis of carcass yield, abdominal fat and yield of carcass parts. The birds had ad libitum access to 
ration and water. For breast yield, it wasn´t significant difference (p<0.05) for pigment factors, levels and all 
possible interactions, but it was significant for females (F1-134 = 5.6532; p = 0.0189). It was observed that there 
wasn´t difference (p>0.05) for yield characteristics, such as, dorsum, feet, wing, drumstick, thigh and leg, in 
both natural pigments, different levels of inclusion, sex and all interactions among the studied factors. For 
abdominal fat yield, it was observed that the factors evaluated did not influence abdominal fat yield, but the 
interactions among the factors were significant (p <0.05), interactions among the different inclusion levels of 
natural pigments and the sex (F1-100 = 4.9438; p = 0.0285). There was an increase of fat in females according 
to the concentration of pigment levels, while in males, it remained without alteration. Therefore, the pigments 
and levels did not affect the studied variables and only sex had effect on breast yield and abdominal fat. This 
demonstrates that it is important to perform studies regarding to natural pigments (urucum and saffron) related 
tosex.
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Evaluation of Isoleucine requirement for broiler chicken at grower phase

Mirella C. Melaré*1, Nilva K. Sakomura1, Matheus P. Reis1, Karla M. Martinez1, Vinícius O. 
Duarte1

1FCAV, Unesp, Jaboticabal/SP, Brasil
*Master student – mirella_melare@hotmail.com

Providing a balanced diet with essential amino acids, such as Isoleucine (Ile), is fundamental to find out the 
nutritional requirements of broilers that result in better nutrient usage, detection and deposition of body protein 
and animal performance. The objective of this study was to estimate the optimal intake of Ile to maximize the 
body weight gain (BWG) for male and female of broiler chickens. One assay was conducted with broilers at 
grower phase (14 to 28 days), totalizing 1440 birds distributed in a completely randomized design with 16 
treatments (two sexes, seven levels of Ile and a control diet which enables to verify if the Ile was limiting in 
the diet), four replicates with 20 birds each. The diets were formulated using the dilution technique producing 
crescent levels of Ile (2,14; 3,73; 5,32; 6,91; 8,50; 9,50; 10,50; 3,73 g/kg). Body weight gain was adjusted in 
function of Ile intake using the broken line model (BL) as described: Y = L + U * (R – X). Where Y is the BWG 
(g/day), L is the BWG maximum response (g/day); U is the slope and R is the optimal Ile intake (mg/day) for 
maximum BWG response. The results obtained with treatment 8 demonstrate that Ile was the first limiting 
amino acid in the feed; hence, the difference observed in BWG was a result of Ile limitation. The equation 
obtained for males was Y = 1287.4 + (-1.0832 * (1121.2 – x)), which predicts an Ile intake of 1121.1 mg/day to 
maximize BWG. On the other hand for females the model Y = 1089 + (-1.0525 * (944 – x)) estimate 944 mg/
day of Ile intake to maximize BWG. This results suggest a difference in Ile requirement of approximately 16% 
between male and females broiler chickens, which is in accordance with it genetic potential, where male have 
potential to grow faster, hence, an increase in amino acid requirement is expected. In conclusion, the optimal 
levels of isoleucine intake estimated in this study, could be used by nutritionists to formulate feeds according 
to sex, with the goal of body weight gain maximization.

Keywords: isoleucina, poultry, performance, amino acid, optimal intake 
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Evaluation of methodologies that measure stress in commercial laying hens
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Among the stressors, induced molt is a practice commonly used in laying hens production and considered 
highly stressful. The objective of this management is to temporarily interrupt egg production, allowing a rest 
to the female reproductive system and recycling of the birds for the second production cycle. The conventional 
method of inducing poultry to moult is to subject them to complete fasting with variable duration, so it is 
described as a highly stressful procedure for birds. The aim was to investigated methodologies that indicate 
stress in commercial laying hens, the study was conducted at Poultry Sector of the CAV/UDESC, using 
48 HyLine Brown hens, with were 79 wk of age. The hens were housed in appropriate cages and the molt 
was induced by feed withdrawal for 10 days, five methodologies were investigated (corticosterone plasmatic 
level - CORT, heterophil:lymphocyte ratio - H/L, catalase - CAT, reduced glutathione - GSH and level of 
thiobarbituric acid reactive substances - TBARS), in six days of blood samples collect (zero, two, four, six, 
eight and 10 days of feed withdrawal). The experimental design was completely randomized with eight 
replicate per day of collection, each hen was considered as an experimental unit. The collections for methods 
CORT and H/L ratio were obtained at 16:00 h and the rest at 08:00 h. To determine CORT level and H/L 
ratio the blood samples were collected from wing vein and jugular vein for other methodologies. In each 
collection, eight hens were randomly assigned and after procedure they returned to the cages. The Shapiro-
Wilk test was applied to verify the normality of the data and the variables presented normal distribution. It 
was used polynomial regression analysis to determine the moment of maximum stress for each methodology. 
As all methods provide quantitative results it was possible to use Pearson correlation. CORT levels, GSH and 
TBARS there were a quadratic effect in polynomial regression analysis with moment of maximum stress to 
4.3; 4.3 and 5.5 days of feed withdrawal, respectively. The hens at day zero had a mean plasma CORT of 1.76 
ng/ml with subsequent progressive increase of the hormone until reaches the peak of stress (4.3 days). The H/L 
ratio had growing linear effect in polynomial regression analysis, with moment of maximum stress to 10 days 
of forced molted. The enzyme activity of CAT had decreasing linear effect in polynomial regression analysis. 
For the Pearson correlation coefficients, considering all collection moments, there was not a high correlation 
between the methods, therefore it is not possible to substitute one method with another. It was concluded 
that the methodologies of CORT plasmatic levels, H/L ratio, concentration of GSH and activity of the CAT 
enzyme are indicated to measure stress in commercial laying hens submitted to forced molted induced by feed 
withdrawal, however, each one has a different moment of maximum stress, making it impossible to use only 
one method to replace the others. 
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Evaluation of the digestibility of diets using the marker method for 
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Digestibility experiment was conducted in the Animal Nutrition Laboratory of the Veterinary School of 
Federal University of Minas Gerais (UFMG), in order to evaluate the efficiency of the markers Cr2O3 and 
TiO2 for the determination of apparent digestibility in comparison to IN VIVO digestibility in growing pigs. 
Fifteen barrows with average weight of ± 25 kg and 65 days old were used. The pigs were feed with three 
experimental diets, one being the control, based on corn, soybean meal, meat meal and growth premix; diet 
two containing 70% of the basal diet and 30% micronized soy, and diet three composed of 70% basal diet and 
30% blood plasma. The rations were formulated according to recommendations by Rostagno et al., (2005). 
The experiment lasted 12 days, seven for adaptation to diets and environment and five days of  sampling. A 
completely randomized design with split plots was adopted, where the plots were the diets and the subplots 
were the markers. The markers were mixed to the diets in the proportion of 800 g per 100 kg of ration. This 
mix was provided to the animals twice a day. Five pigs were assigned to each diet, and during the experimental 
period they were kept in metallic metabolical cages with individual troughs for feed and water and individual 
urine and feces collectors. The results obtained were statistically  analyzed using the software SISVAR, and the 
Tukey test was applied at 5% probability. The digestibility estimated by the TiO2 did not differ from IN VIVO 
digestibility, however, when using the Cr2O3, it differed statistically from other markers on the animals fed diet 
three, differing also from all other diets. It was concluded that the TiO2 may be used to estimate digestibility 
in growing pigs, but the use of Cr2O3 may be influenced by the diet composition, since it overestimated the 
digestibility of one of the experimental diets in thisstudy.
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Evidence of diminishing returns in retention of ingested metabolizable 
energy in broilers
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Relationship of metabolizable energy intake (MEI) and energy retention (ER) above maintenance is classically 
assumed to be linear in pigs and poultry. A simple linear regression is the usual estimate when relating whole 
body energy retention with increasing levels of metabolizable energy intake. This linear equation allows 
simple estimates of metabolizable energy for maintenance (MEm) and the efficiency of energy intake above 
maintenance (k0). These values are often used for net energy calculations. The fixed k0 resulting from this 
linear estimation can be subject to criticism once there are different proportions of protein and fat retained with 
increasing MEI. Also, the law of diminishing returns is applicable for biological systems and postulates that 
with increasing inputs the efficiency of returns will be lower. To test this hypothesis data from 5 experiments 
was used with the objective of testing possible non linear effects of MEI on ER. All experiments were with 
broilers from 21 to 42 d of age, receiving corn and soybean meal based diets in increasing amounts, from 
maintenance level to maximum voluntary feed intake. The broilers were individually maintained in metabolic 
cages and had MEI measured by total fecal collection and ER measured by comparative slaughter technique. 
A total of 282 data points was obtained, submitted to linear and quadratic regression of ER on MEI, expressed 
in kcal W-0,75 d-1. Non-linear regression (Gompertz) was also performed. Models were compared by their 
coefficient of determination (R2). The linear fit gave the equation ER= -81.76+0.649*MEI; P<0.0001; R2= 
0.693, what gives the estimates MEm= 126,02 kcal.W-0,75.d-1 and k0= 0,649. The quadratic fit gave the equation 
ER= -135.52+1.079*MEI-0.000825*MEI2; P<0.0001; R2= 0.699, with the estimate of MEm= 140.7 kcal 
W-0,75 d-1 and values of k0 decreasing linearly from 0.846 (above and close to maintenance) to 0.416 (maximum 
observed MEI). The Gompertz equation ER= 160.78*exp(-exp(-0.01486*(MEI-223.48))); R2= 0.713 does 
not allow MEm estimates, but a curve of k0 can be derived, giving values from 0.270 (above and close to 
maintenance) to 0.879 (maximum k0, at 223.48 kcal W-0,75 d-1 MEI) and 0.157 (maximum observed MEI). 
These results showed that quadratic and non-linear fit of ER to MEI can be pertinent, and yet the regression 
adjustments (R2) were quite close, there were remarkable differences in the estimates of k0. These differences 
indicate that broilers are less efficient in retain body energy with higher metabolizable energy intakes.
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Fatty acid profile in the loin of pigs fed diets containing grape pomace
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This study was conducted with the aim of evaluating the fatty acid profile in the loin of pigs fed diets containing 
grape pomace, associated or not with a blend of canola and flax oils. Experiment 1: Three diets were compared: 
Control diet based on corn and soybean meal and two diets containing 5 or 10% of dehydrated grape pomace 
(DGP); Experiment 2: All diets contained 1.5% canola oil and 1.5% flax seed oil and the treatments consisted 
of a control diet based on corn and soybean meal and two diets with (DGP) or ensiled grape pomace (EGP) 
at inclusion levels of 7.5 (0-21 days) and 15.0% (22-42 days). Thirty six pigs (18 barrows and 18 gilts) were 
used in each experiment, with average initial weight of 83.23 ± 6.03 and 92.83 ± 7.47 kg in experiments 1 
and 2, respectively. The experimental design was randomized complete blocks design, considering initial 
weight within sex as the block. After 42 days of experiment, the pigs were slaughtered and loin samples were 
collected for fatty acid profile analyze. Data was submitted to analysis of variance, including treatment, sex, 
and the interaction treatment vs. sex as sources of variation. There was no interaction treatment vs. sex in 
any of the experiments. In experiment 1, 10% inclusion of DGP reduced (P<0.016) the C20:4n6 compared 
to the control and 5%, while 5 and 10% of DGP reduced (P<0.005) the omega-6:omega-3 ratio. However, 
the decrease in the omega-6:omega-3 ratio was of low magnitude, from 17.85 in the control to 15.72 and 
15.20 in the 5 and 10% DGP diets, respectively. The sum of monounsaturated fatty acids (MUFA) showed 
a tendency (P<0.08) to raise with 10% DGP inclusion, compared to 5%. All the other fatty acids were not 
affected (P>0.05) by treatments. In experiment 2, C20:2n6 was greater (P<0.007) and the C18:2n6, the sum 
of omega-6, and PUFA/SFA ratio showed a tendency to be greater (P<0.07 to 0.10) in the treatment with 
DGP than in the other treatments. Regarding the differences between gilts and barrows, in both experiments 
most of MUFA as well the sum of MUFA were greater (P<0.05) in barrows, while most of PUFA, the sum 
of omega-6, sum of PUFA, PUFA/SFA ratio, and omega-6:omega-3 ratio were greater (P<0.05) in gilts, but 
the differences are of low magnitude. Five or 10% inclusion of DGP in the diet of finishing pigs reduced the 
ômega-6:ômega-3 fatty acids and tended to increase MUFA in the loin. However, when associated with a 
blend of canola and flax oil, the inclusion of DGP tended to increase omega-6 fatty acids, while the EGP did 
not show any effect. Overall, the effect of DGP on fatty acid profile of loin was of low magnitude, being of low 
practical importance regarding the meat quality. Gilts showed greater proportion of PUFA, while the barrows 
presented higher proportion of MUFA and lower omega-6:omega-3 ratio.

Keywords: fatty acid, grape pomace, pork quality
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Feed restriction for finishing barrows with Moura genetic background

Jorge V. Ludke*1, Teresinha M. Bertol1, Arlei Coldebella1, Élsio A. P. de Figueiredo1, Maria 
do Carmo M. M. Ludke2

1Embrapa Suínos e Aves, BR 153, KM 110, Vila Tamanduá, Concórdia, SC, Brasil; 
2Universidade Federal Rural de Pernambuco, Recife, PE, Brasil

This study was conducted with the aim of evaluating the effects of feed restriction applied on 32 finishing 
barrows selected from the succession of Embrapa female lineage Moura (MO25) mated with synthetic sire 
MS115 X Duroc on performance and carcass traits. The barrows with 50 kg live weight and 100 days old 
were held in individual crates for a pre-experimental period of 28 days. During this period average feed 
consumption (F), weight gain (G) and F:G ratio were respectively, 2.950±0.0328 g, 0.990±0.0117 g and 
2.986±0.0353. Four treatments were stablished (T1: ad libitum, T2, T3 and T4, respectively, 5%, 10% and 15% 
feed restriction) in randomized block design and submitted during 42 days. Eight replicates per treatment were 
evaluated. At experimentbeginningthepigaverageinitialliveweightwas80.43± 0.33kgand128.4 ± 0.6 days old. 
Feed formulation approach was to provide, for each treatment, that the pig had the choice to ingest a plenty of 
nutrients (similar that of ad libitum) but with programmed reduction of energy consumption. In consequence 
treatment diets were formulated stepwise (5, 10 or 15%) more dense in nutrients as feed restriction increases 
except for energy content of the diets (Metabolizable Energy held constant at 3260 Kcal.kg-1). Two feeding 
phases were stablished lasting 21 days each one. The following parameters were affected by feed restriction: 
Daily feed consumption (p<0.0001), y (g) = -37.633 X + 3752.7 (R2=0.9998), Daily weight gain (p=0.0023), 
y (g) = -7.8 X + 1058.6 (R2=0.9695), Slaughter weight (p=0.0012), y (kg) = -0.3443 X + 123.34 (R2=0.9789),
Hot carcass weight (p=0.0002), y (kg) = -0.2696 X + 90.10 (R2=0.9885) and Bacon depth on the first rib 
(p=0.0643), y (mm) = -0.2736 X + 37.749 (R2=0.8206). And the following were not affected: Feed to gain ratio 
(p=0.3202) with average value of 3.480 ± 0.0648, Carcass yield (p=0.6387) with mean value of 72.99 ± 0.21 
%, Lean meat yield (p=0.9123) with average value of 55.23 ± 0.34 %, Loin depth (p=0.5794) with average 
value of 67.05 ± 0.53 mm and Backfat depth (p=0.5794) with mean of 19.74 ± 0.39 mm both parameters 
measured at P2 position with Aloka SSD 500. Taken in consideration the evaluated parameters and the applied 
feed restriction methodology there were no observable advantage in apply feed restriction.

Keywords: Alternative swine genetics, metabolizable energy, feed management
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Fiber intake and digestibility of diets with alfalfa or chicory for finishing 
pigs

Andrea González*, Rocío Leivas,Varinia Figueroa, Murad Taschdjian, Victor Rodríguez, 
Federico Mederos, Laura Astigarraga

Universidad de la República, Montevideo/Uruguay
*Doctoral student - agonzalez@fagro.edu.uy

Pigs can consume a wide range of feeds to meet their nutritional needs and there is a renewed 
interest in the use of cheaper nutrient resources for animal feeding. Forage plants are an alternative, 
but their use as feed ingredients for pigs raises several issues related to their higher fiber and lower 
nutritive value. The extent to which forage species can contribute to supply nutrients for finishing 
pigs will depend on the voluntary feed intake as well as on the digestibility of the forages. The 
objective of the study was to investigate the effect of the dietary inclusion (at 30% DM basis) of 
chicory forage (Cichorium intybus) (CD) and alfalfa forage (Medicago sativa) (AD) over a basal 
diet of corn and soybean meal on the voluntary intake and nutrient digestibility for finishing pigs. 
An in vivo apparent digestibility (D) test was performed to determine dry matter (DM), organic 
matter (OM), fiber (NDF). Nine castrated male pigs were used (initial body weight 82.6 ± 3.9 kg 
and five month-old) and randomly allotted to threetreatments with three replicates in a completely 
randomized design. During the experimental periods they were kept in individual metabolic cages 
in a room with temperature controlled during 12 days, seven for adaptation and five for collection 
of feces. The base diet (BD) was based on corn, soybean meal, vitamins and minerals nucleus 
and it acts as control diet when feed without forage. All diets were formulated to contain similar 
concentrations of protein, lysine and metabolizable energy. Data was analyzed using PROC GLM of 
SAS (Statistical Analysis System 9.1.3) and contrast analysis was performed between means for P<0.05. 
Diet compositions were: 87% DM, 92% OM, 26% NDF for AD, 88% DM, 89% OM, 24% NDF for CD and 
88% DM, 96% OM, 18% for BD. The amounts of DM and OM intakes were similar between diets (2,725; 
2,519 g d-1 on average for DM and OM intake respectively). However the amount of NDF consumed was 
significantly higher (P<0.01) for AD (718 g d-1) and CD (686 g d-1) compared to BD (466 g d-1). The NDF 
intake represented 0.86% of live weight (LW) for AD and CD, and 0.54% of LW for BD. The DM and OM 
digestibilites were similar for CD (0.72, 0.76) and AD (0.77, 0.78), but lower than BD digestibility values 
(0.88, 0.89) (P<0.05). However, regarding NDF digestibility, CD and BD were equal (0.66), and higher than 
AD (0.59) (P<0.01). In conclusion, the inclusion of forages at a level of 30% seems to be an alternative feed 
for finishing pigs for reducing feed costs.

Keywords: forage, feeding, nutrition, swine
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Growth and metabolic turnover rates of L-[15N] threonine in broiler tissues

Rafael M. Suzuki*1, Nilva K. Sakomura1, Juliana C. Denadai2, Letícia G. Pacheco1, Allan R. 
Troni3, Camila A. Gonçalves1, Letícia Soares1, Felipe L. J. F. Fabbri1

1FCAV, Unesp, Jaboticabal/SP, Brazil, 2FMVZ, Unesp, Botucatu/SP, Brazil, 3Fundação
Educacional de Ituverava, Fafram, Ituverava/SP, Brazil

*Doctoral student – rafael-msuzuki@hotmail.com

The use of stable isotopes is a potential tool to elucidate physiological issues. It is possible to track chemical 
elements from these nutrients using labelled amino acids to obtain useful data about their metabolism, as 
turnover. This biological process represents the renewal of a nutrient and it can be fractionated to growth and  
metabolism, represented by the growth and metabolic turnover rates. The aim of this study was to determine 
the growth and metabolic turnover rates in breast muscle, liver and plasma of broilers at 4 to 16 days. It were 
used 51 male broilers fed enriched diet with L-[15N] threonine during 4 to 8 days. The diet was formulated 
according to the broilers’ nutritional requirements and the L-[15N] threonine (dosage = 69,6 mmol/Kg bird, 
98% abundance) was supplemented on the feed. To verify the isotope abundances during the 15N uptake (4 to 
8 days) and elimination (9 to 16 days), 17 groups of three birds each were slaughtered at: 0 (natural isotope 
abundance); 6; 12; 24; 48; 72; 96; 120; 126; 132; 144; 168; 192; 216; 240; 264; 288 hours. Breast muscle, liver 
and plasma samples were weighted and collected. The tissues weights at 4 day were: 6.50±0.34; 3.97±0.88; 
and 0.07±0.01g and at 16 days were: 103.41±8.15; 15.68±0.55; and 0.41±0.02g for breast muscle, liver and 
plasma, respectively. The isotope abundances (δ15N) were determined by an Isotope Ratio Mass Spectrometer. 
To determine the growth rates (k), the tissues weights data were fitted in the following exponential model: W 
= W0 x ek x t, where: W is the tissue weight at t (days); W0 is the tissue weight at 4 days (g); k is the growth 
rate (days-1); and t is time (days) after the isotope enrichment. The metabolic turnover rates were obtained 
fitting the isotope abundances at 9 to 16 days in the following exponential model: δ15N(t) = δ15N(f) + [δ15N(i) 
- δ15N(f)] x e-(k+m) x t, where: δ15N(t) is the isotope abundance at t time; δ15N(f) is the isotope abundance at 16 
days; δ15N(i) is the isotope abundance at 9 days; m is the metabolic turnover rate (days-1); and t is time (days) 
after the isotope enrichment. Both data adjustments were realized using the software OriginPro 8. The growth 
rates determined by the models were: 0.184; 0.111; and 0.150 days-1 for breast muscle, liver and plasma, 
respectively. Considering the metabolic turnover rates, it were determined: 0.058; 0.166 and 0.440 days-1, 
respectively. The tissues weights at 4 to 16 days increased about 16, 4 and 6 times. It was expected that the 
protein deposition in breast muscle was expressive, as evidenced by the growth rate and weight increase. The 
role of plasma was more notable in the participation of threonine metabolism than in the protein deposition. 
Liver presented intermediate rates in relation to its role in  metabolism and deposition. The results also support 
that the threonine metabolism is higher in the plasma and lower in the breast muscle.

Keywords: Labelled amino acid, physiology, metabolism, nutrition, stable isotope
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Growth of protein content in the body of meat quails kept in different 
thermal environments

Thiago V. R. Sousa*1, Jefferson C. Siqueira1, Juliany O. M. Costa1, Gabriela N. Piedade1, 
Yasmine O. T. Marzullo1, Francisco das C. Vieira Filho1

1Federal University of the Maranhão, Chapadinha/MA, Brazil
*Master student – thiago_vinicius20@hotmail.com

The objective of this study was to describe the growth of crude protein content in the body of meat quails in 
environments with different temperatures, an environment with temperature at 26°C (indicated as thermoneutral) 
and a natural temperature environment with a daily average 29°C. Each treatment was replicated six times 
and each replicate was constituted of 22 birds. The birds were kept in cages with  dimensions equal to 0.5 m 
x 0.75 m. 300 birds with one-day-old of both sexes were acquired. At the reception, 33 birds were selected, 
slaughtered and defeathered. At the seven, 14, 21, 28, 35 and 42 days of old, two birds from each cage, one 
male and one female, with equal weights to the average weight of their sex, in each cage +10% were selected, 
fasted for 24 hours, slaughtered for cervical dislocation and defeathered to obtain feather-free body weights. 
The bodies on each day of slaughter were submitted to chemical analysis to determine the crude protein (CP) 
content (%) using the kjeldahl method. The CP contents in each age were multiplied by their respective body 
weights, and thus the weights of CP (g) were obtained. To describe CP growth in the body of males and females 
in different environments, the Gompertz nonlinear model was used, represented by the equation Y = A exp( - 
exp( - B (t - C))), where: Y is the weight of CP as a function of the age t; A, CP weight at maturity; B, rate of 
maturity, C, age at which growth is maximum and t is the age in days. The equations were submitted to the test 
of identity and equality of parameters. There was no effect of environment about the growth of female body 
protein. Thus, a single curve can be used to describe the growth of female body protein in both environments. 
The values of A, B and C for females were equal to 53.815 g, 0.073 per day and 19.796 days, respectively. On 
the other hand, two curves are required to describe the growth of male body protein. However, the parameters 
B and C were the same in both environments, 0.077 per day and 17.691 days, respectively. It was observed 
that the females showed a lower B value than the males, indicating that the males were earlier to reach the age 
of maximum growth in approximately two days. The values of A were 45.954 and 43.577 g to the males in 
the hot and thermoneutral environments, respectively, being these values lower than that observed for females 
(53.815 g). The greater deposition of protein in the body of the females has been occurred on the 20th day and 
was equal to 1.445 g, whereas in the males has been occurred on the 18th day and were equals to 1.301 and 
1.234 g in the hot and thermoneutral environments, respectively.

Keywords: Body composition, Gompertz, growth rate, protein retention
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Haematological parameters for meat quail in growth supplemented with 
different levels of vitamin A
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Eliany Batista1, Taynara P. Perini1, Mariani I. Benites1, Priscila M. Ribeiro1
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The quantitative and morphological changes in blood cells may be associated with stress. It can be translated 
by variations in hematocrit, heterophile and lymphocyte values. The heterophile:lymphocyte relationship 
(H:L) is an efficient parameter for the measurement of degree of welfare in chickens. Thus, a Vitamin A 
is an important substance to improve antibody formation and humoral resistance, once that the profile 
hematological may be used as an indication of abnormality. The aim of this study was determine the relative 
values of hematocrit, heterophile, and lymphocyte and the heterophile:lymphocyte relationship, for meat quail 
at 14 days of age as a function of levels of vitamin A supplementation. It was utilized 2000 one day old 
quail (Coturnix coturnix), not sexed were housed and distributed in a completely randomized design, totaling 
8 treatments, 5 repetitions and 50 quails per experimental unit. The treatments were 8 levels of vitamin 
A (0; 4.500; 6.000; 7.500; 9.000; 10.500; 12.000 and 13.500 UI.kg-1 diets). Diets were formulated based 
on corn and soybean meal to meet the nutritional requirements and differed only to the levels of vitamin 
A. To evaluate blood, one quail per experimental unit were used. They were underwent fasting food for 6 
hours. After, the harvest of blood was performed by the ulnar vein, in the syringe had anticoagulant EDTA 
for determination of hematocrit and preparation of slides with blood smears used in leukocyte differential 
counts. The determination of hematocrit was performed by the method of microhematocrit, using a capillary 
tube which was centrifuged at 1200 rpm for 5 minutes in a centrifuge (micro hematocrit centrifuge) and the 
results were estimated in percentage of erythrocyte concentration (red blood cells) through specific tables 
of microhematocrit. For leukocyte differential count, a blood smear was prepared on glass slides that were 
stained by the May-Grunwald-Giemsa method and the smears were observed under an optical microscope 
with immersion objective (100x). The Leukocyte count was classified in heterophiles, eosinophils, basophils, 
lymphocytes and monocytes. However, for the objective of this study only the values of the heterophile, 
lymphocyte and the heterophile: lymphocyte relationship was obtained, dividing the number of heterophiles 
by the number of lymphocytes. The variables were evaluated using the statistical program SAEG, performing 
an analysis of variance and polynomial regression (P <0.05). There were not differences (P> 0.05) on the 
hematocrit, relative values of heterophile, lymphocyte and heterophile:lymphocyte relationship. Although no 
significant differences were found, the values of the haematological parameters obtained for meat quail, can 
be used like reference values because there is little information for this species in literature. In this study, the 
supplementation of vitamin A did not influence the haematological parameters studied. This result may be 
associated with lack of challenge in birds.
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Histopathological analysis of the liver of tambaqui juveniles fed with 
different diets of raw glycerin

Santos, E.L.R.1, Rôxo, V.B. S1, Matos, P.R1, Moron*, S.E1

1Laboratory of Morphophysiology and Biochemistry of Neotropical Fish, Federal University 
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The high cost with psiculture alimentation has contribuited to the increasing amount of reasearch with 
evalutation of alternative food and industrial by-products, in this scenario some studies have shown raw 
glycerine as a promissing component for partial or total replacement of expensive ration ingredients. The 
current work verified the raw glycerine’s addition on juvenile tambaqui’s fish diet through histopathological 
liver analysis. 150 (one hundread and fifty) subjects were utilized, with initial weight  estimated in 17,07 kg ± 
6,07g and distribuited in 15 fiber boxes with capacity of 1000 L ( five treatments and three n = 10 repetitions), 
with constant aeration through air compression and water recirculation. 5 (five) feeding ration were elaborated, 
4 of those being inclusion level (7,5%; 10,0 %; 12,5%; 15,0%) of raw glycerine in partial soy oil substition 
and partial to corn grains, and 1 (one) non-inclusion for control sample. During 75 (seventy-five) days, the 
animals were fed in the morning and afternoon, until satiety be observed. the period being over, liver samples 
of each group were submited to a routine of histological processmente and in sequence the slide set up for 
analises. Semi – quantitve methodology was used through the calculation of average changing value (ACV), 
based on each wound’s incidence and calculus of histological changing index (HCI) based on each wound’s 
severety. The ACV and HCI values  do  not presente any meaning improvements (p<0,05), liver alterations 
ponctually distributed was noticed, presuming to be reversible. The results showed a reaching 15% inclusion 
of raw glycerine in tambaqui’s diet in total soy oil replacement and corns´partial can be used without causing 
significant harm to the speciestudied.
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Hydrolysates of soy meal and sardine guts for laying hens
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The hydrolysis process consists in the break of the protein in free amino acids and small peptides. This process 
increase nutritional values and functional properties of the proteins, seeing that, some peptides generated 
from hydrolysis have bioactive functions. There are few studies about the utilization of soy meal hydrolysate 
(SMH) and sardine guts hydrolysate (SGH) in the feed of laying hens. The objective this study was evaluated 
the bromatological composition and metabolizable energy amount of SMH and SGV utilized in the diets 
of brown-egg laying hens. Forty-eight laying hens Hy-Line Brown with 64 weeks old were distributed in a 
completely randomized design with five treatments and five repeats: control ration (CR), composed by corn 
and soy meal; CR + 20% SMH; CR + 40% SMH; CR + 7% SGH; and CR + 10% SGH. The experiment was 
conducted in nine days: five days for adaptation of the feed and four days for the feces collection. On the 
ninth day, all hens were sacrificed by cervical dislocation and the initial part of the ileum was collected to 
quantify the amount of Lactobacillus spp. The weight and the yield of the liver and pancreas was evaluated 
for each repeat. The results were submitted to analysis of variance and those items that showed statistical 
difference were compared by the Dunnett test with a 5% significance. The bromatological composition of SMH 
exhibited 44.93% of crude protein (CP), 4403 kcal/kg of gross energy (GE), and 2506 kcal/kg of apparent 
metabolizable energy (ME). For SGH were found 34.55% CP, 5850 kcal/kg GE, and 3695 kcal/kg ME. There 
was no statistical difference (P>0,05) between the values of Lactobacillus spp found in the treatments with 
different levels of SMH and SGH when compared to hens fed with the CR. There was no statistical difference 
(P>0,05) between weight and yield of the liver in the treatments with different levels of SMH and SGH when 
compared to CR. However, for the weight and yield of the pancreas, it was possible to observe that for all the 
levels tested there was statistical difference from the control (P<0.05). The yield of the pancreas from hens 
fed with SGH was 0,15 and 0,16% for 7 and 10%, respectively. The weight was 3.21g and 3.20g for 7 and 
10%, respectively. Both measures were lower compared to the CR (0.17% and 3.76 g). On the other hand, the 
values found for SMH were higher than CR (3.92 and 4.12 g for 20 and 40%, respectively; and 0,19% to 20 
and 40%) (P<0.05). Both ingredients (SMH and SGH) have great nutritional quality and can be included in 
the feed of commercial-laying hens without compromising the health of the liver and pancreas. Nonetheless, 
the ingredients tested cannot be used as prebiotic food, as it did not change the amount of Lactobacillus spp 
in all levels studied.
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In vitro intestinal digestion of high moisture sorghum grains with different 
tannin levels and moisture content for pigs

M. Fernández-García*1, S. Brambillasca1, M. Barreto1, G. Fabiani1, J.M. Arroyo1, J.L. 
Repetto2, C. Cajarville1

1Dpto. de Nutrición Animal, 2Dpto. de Bovinos, Instituto de Producción Animal, Facultad de 
Veterinaria, UdelaR, Uruguay

*Master of Science student – fdezgarcia.marina@gmail.com

To evaluate the effect produced by ensiling at different humidity, the duration of the ensiling process, tannin 
levels and their association on in vitro digestibility and fermentability of sorghum grain for pigs, two assays 
were made. Sorghum grain samples high and low in tannin content were obtained from five commercial 
paddocks and were ensiled in microsilos with three moisture levels: low (15-25%, dried at room temperature),
medium (26-32%, same as at harvest) and high (30-35%, moisten with distilled water). Microsilos were opened 
30, 90, and 180 d after making. Samples were ground and an enzymatic in vitro digestion was performed in 
two stages using pepsin and pancreatin, simulating gastric and small intestinal digestion. Next, samples were 
filtered through a nylon gauze and over-dried to determine DM digestibility. Next, samples were filtered 
through a nylon gauze and over-dried to determine DM digestibility. Then, to simulate the large intestine 
fermentation, an in vitro gas production procedure was made incubating the residues of the in vitro digestion 
with diluted faeces from three sows fed with a diet containing sorghum. From 2 to 72 h post inoculation gas 
volume was recorded and data was fitted to the model G=A/[1+(C/t)B], were G (mL) is the total gas produced, 
A (mL g DM–1)is the asymptotic gas production, C (h) is the time to reach 50% of the asymptote, t (h) is 
the time, and B is the switching characteristic of the curve. Maximal rate of gas production (Rmax, mL h–1) 
and time of occurrence of Rmax (Tmax, h) were also calculated. Fermentation kinetics were adjusted by 
non-linear regression using PROC NLIN, and in vitro parameters and digestion data were analysed by PROC 
MIXED of SAS considering the effect of tannin level, moisture content, opening time and its interactions. In 
vitro digestibility was higher in grains containing low tannin levels (P=0.0015) and opened 30 d after ensiling 
(P=0.026), whereas grains ensiled with medium moisture content tended to be more digested than high moisture 
ones (P=0.088). Differences were noticed in the interaction among tannin level, opening time and moisture 
content (P=0.031). Tannin level affected all the in vitro gas parameters (P<0.0001); total gas production was 
higher in low tannin sorghums and in these genotypes gas was produced faster. Rmax was higher when the 
silos were opened at 90 d than at 180 d (P=0.020). Parameter C for medium and high moisture silages was 
lower than for low moisture ones (P=0.011), which can be associated with a faster fermentation in the hindgut. 
High tannin levels negatively affect in vitro digestion and fermentation parameters. Ensiling sorghum grain 
with medium and high moisture content produce some beneficial effects in terms of fermentation of the grains.

Keywords: in vitro digestion, tannins, silage, fermentation, cereals, swine
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In vitro intestinal digestion of sorghum grains subjected to different post-
harvest treatments in pigs

S. Brambillasca*1, M. Fernández-García1, M. Barreto1, G. Fabiani1, J.M. Arroyo1, J.L. 
Repetto2, C. Cajarville1
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*Doctoral student – sbrambillasca@gmail.com

Two approaches were conducted to evaluate the effects of water addition, germination, ensiling and/or their 
association of sorghum grains in pigs with respect to in vitro digestibility and fermentability. Five commercial 
genotypes of dry sorghum grains were subjected to six treatments: dry ground (D), soaked for 24 h (SG), 
germinated for 5 d (G), germinated for 5 d and then ensiled for 21 d (GE), ensiled for 21 d as ground grain (EGG) 
or ensiled for 21 d as whole grain (EWG), and were evaluated through in vitro digestibility and gas production 
procedures. For S, equal amounts of grain and tap  water were mixed for 24 h, and then the water was drained and 
the grain frozen until it was used for the experiment. For G, GE and EWG, the whole grain was reconstituted  up 
to 300 g kg-1 of moisture and stored in aerobiosis for 5 days, stored in aerobiosis for  5 d and then in anaerobiosis 
for 21 d, or stored in anaerobiosis for 21 d, respectively. For D and EGG, the grain was grind, and then for 
EGG the grain was reconstituted up  to 300 g kg-1 of moisture and stored in anaerobiosis for 21 d. Samples were 
ground and digested in a two-step procedure using pepsin and pancreatin to simulate gastric and small intestine 
digestion. Next, samples were filtered through a nylon gauze, and DM digestibility was determined over-drying 
at 60°C. The in vitro gas production was performed in flasks (n=60, in two runs) incubating the residues of the 
in vitro digestion with diluted faeces collected from three sows fed with a diet containing sorghum. Gas volume 
was recorded between 2 and 72 h post inoculation, and data was fitted to the model G=A/[1+(C/t)B], were G 
(mL) is the total gas produced, A (mL g DM -1) is the asymptotic gas production, C (h) is the time to reach 
50% of the asymptote, t (h) is the time, and B is the switching characteristic of the curve. Maximal rate of gas 
production (Rmax, mL h-1) and time of occurrence of Rmax (Tmax, h) were also calculated. Fermentation kinetics 
were adjusted by non-linear regression using PROC NLIN, and in vitro parameters and digestion data were 
analysed by PROC MIXED of SAS  considering the effect of treatments. In vitro digestibility of DM was affected 
by treatments (P=0.0003) being the EGG treatment (63.3%) the highest, followed by D and EWG (60.5% and 
58.1% respectively). For the in vitro gas production parameters, C was the only parameter affected by treatments 
and was the lowest (P<0.0001) for the GE and EGG treatments (15.0 h and 13.9 h, respectively), suggesting a 
faster fermentation process in the hindgut. The results found for GE could be associated with the higher in vitro 
digestibility of DM found in this treatment. The combination  of grinding, reconstitution and ensiling can be an 
alternative to improve the nutritive value of dry sorghum grains for pigs.
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Inclusão de ácidos orgânicos na dieta de galinhas poedeiras semipesadas 
da linhagem hy line brown
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Alessandra Romani2, Bruno Serpa Vieira3, Cleber Franklin Santos de Oliveira4, Gerusa da 
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1Mestrando em Ciência Animal, Universidade Federal de Mato Grosso, Cuiabá/MT, Brasil; 
2Mestre em Ciência Animal; 3Doutorando em Ciência Animal; 4Pos doutorando em Ciência 
Animal; 5Docente na Universidade Federal de Mato Grosso/Cuiabá; 6Médico Veterinário, 

Granja Mantiqueira
*Mestrando, alissonverbenes1@hotmail.com

Hens tend to reduce egg production and egg quality according to the increase of age. The inclusion of organic 
acids in the diet has been studied in an attempt to reverse that. Therefore, the objective of this study was to 
evaluate the performance of semi heavy laying hens fed with diets containing purified medium chain organic 
acids. A total of 240 Hy-Line Brown laying hens were distributed in a 4 x 2 factorial design composed 
by four periods (60 to 63, 64 to 67, 68 to 71 and 72 to 75 weeks of age) and two levels of organic acids 
supplementation (with or without), with 10 replicates of 12 birds per experimental unit. Feed intake, egg 
production, egg mass and feed conversion were evaluated. There was no significant interaction between 
organic acids supplementation and period for the evaluated variables. However, all analyzed variables were 
impaired by organic acids supplementation. In conclusion, the supplementation of organic acids impairs laying 
hens performance from 60 to 75 weeks ofage.

Keywords: Poultry, egg production, performance, feed additive
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Influence of birth weight on the performance and ingestive behavior of 
pigs in the growing and finishing phases

Marcos Speroni Ceron*1, Alexandre de Mello Kessler1, Vladimir de Oliveira2, Michael 
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The variability in weight of pigs at slaughter is one of the main concerns of the industry, since different 
sized carcasses generate problems of regulation of machinery in the slaughter line and hamper the uniformity 
of cuts. Several factors lead to weight variation at slaughter, such as the number of animals housed, sex, 
environmental stress, nutritional failures and birth weight. Low birth weight is usually associated with lower 
zootechnical performance, lower growth and lower feed intake during the growing and finishing phases (GF). 
Thus, the objective of this study was to determine the influence  of birth weight on performance parameters 
and ingestive behavior (IB) of pigs in the GF phase. The experiment was carried out from 70 to 174 days of 
age for medium (MP)  and heavy (HP) and 188 days for light (LP) pigs. Sixty pigs were divided into three 
categories (treatments) according to their birth weight: 24 LP (0,850 to 1,050 kg), 12 MP (1,300 to 1,500 
kg) and 24 HP (1,800 a 2,050 kg). The experimental design was completely randomized. The experimental 
diets were isonutritive and formulated according to the nutritional requirements of the phase and supplied ad 
libitum. The parameters regarding performance and ingestive behavior in the GF phase were collected through 
FIRE® (Feed Intake Recording Equipament). The data referring to the ages of 88, 125, 174 and the day of 
slaughter were submitted to analysis of variance by GLM procedure and the means differences were evaluated 
by the Tukey test at a level of 5% of significance. In the 88 and 125 days of life, HP presented higher average 
feed intake (ADFI), feed intake rate (FIR), daily weight gain (DWG) and worse feed conversion (FCR) 
compared to LP (P <0.05). At 174 days, HP presented worse FCR than LP. For the same ages, MP presented no 
difference (P <0.05) in FCR and also did not present difference for DWG at 88 days, when compared to HP. In 
all analyzed variables, there was no difference (P>0.05) between MP and HP. During the whole GF phase, LP 
had lower ADFI, better FCR and the same DWG (P>0.05) in relation to HP, as well as did not differ (P>0.05) 
in relation to MP. At slaughter, there was no significant difference between the three categories for ADFI, FIR, 
ADG, feeder occupation time  and number of meals. It was also observed that LP reached the same slaughter 
weight of MP and HP with additional 14 days of rearing. Based on this data, we can affirm that there is no 
difference in the IB of the different weight categories and the light pigs have a lower ADFI and better FCR 
than the medium and heavy ones, but with a longer rearing time.

Keywords: feed intake, feed intake rate, feeder occupied, pig, piglet, production 
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Influence of different sources of calcium on the pH and weight of organs of 
piglets in the nursery
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*liliana.bury@hotmail.com

Calcium sources used in swines diets normally are of low cost and toxicity, which can cause nutrient imbalances, 
pH changes and until organ weights. Thus, the objective of this study was to evaluate the influence of different 
sources of calcium on the pH and weight of organs of piglets in the nursery. Were used 128 crossbred piglets, 
entire males, with initial body weight of 6.01 ± 0.7 kg, distributed in a completely randomized experimental 
design, with four treatments (calcitic limestone - CL, calcitic seaweed meal + calcitic limestone - CSM + 
CL, calcitic seaweed meal with a 30% reduction in calcium requirement - CSMR e calcitic seaweed meal - 
CSM), eight replicates and four animals per experimental unit. The piglets were housed in suspended nursery 
pens with polypropylene floor, provided with front feeders and pacifiers-type drinkers. At the end  of the 
experiment eight animals were slaughtered per treatment. Immediately after slaughter, the viscera were 
exposed by a medial incision and sections of the gastrointestinal tract were aseptically isolated with double 
ligation; then, was mensured the pH of the contents of the portions of the stomach (STO), jejunum (JEJ), 
ileum (ILE), cecum (CE) and colon (COL); absolute weights of the small intestine (SI), cecum (CE), COL 
+ rectum, liver + gallbladder (LIG), pancreas, spleen and kidneys. The data were submitted to analysis of 
variance and the means of the treatments were compared by the Tukey test at 5%. There was no effect (p>0.05) 
of the treatments CL, CSM + CL, CSMReCSMintheaverageweightofSTO(303,248,274e312g),LIG(593,594, 
622 e 611 g), spleen (42, 41, 53 e 43 g), SI (1209, 1131, 1218 e 1198 g), CE (209, 180, 156 e 201 g), COL + 
rectum (747, 775, 774 e 706 g), heart (119, 111, 120 e 118 g) e kidneys (113, 116, 115 e 122 g), respectively. 
How much to pH, there was no effect (p>0.05) between the treatments for the stomach (3.85), jejunum (6.11), 
ileum (5.93) and colon (5.93), however, for the cecum there was a reduction (p<0.05) of the treatment with 
CSM (5.25) in relation to CL (5.59). In this context, it is concluded that calcium sources influence the pH of 
the piglet cecum in the nursery.

Keywords: alternatives feeds, calcitic seaweed meal, calcitic limestone, swines
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Influence of feeding on gonadal maturation of matrinxã males
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Zardo1, Lúvia de Sá1, Daniel Antonio Rotili1, Ligia Uribe Gonçalves1, Danilo Pedro Streit Jr.1

1Federal University from Rio Grande do Sul
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Matrinxã (Brycon cephalus) is has aroused the interest of breeders due to several aspects, such as, meat widely 
appreciated, omnivorous food habit, high rusticity and dominated artificial reproduction. The experiment was 
carried out at the Experimental Station of Aquaculture of the Coordination of Technology and Innovation 
- COTI, of the National Institute of Amazonian Research - INPA located in the city of Manaus, state of 
Amazonas. Two hundred and forty juveniles were randomly assigned to six incubators and fed twice daily 
(9:00 am to 4:00 p.m.) until apparent satiety for five months. The aim of this study was to evaluate the effect of 
partial and total replacement of fishmeal by soybean meal in the on male gonadal development by histological 
analysis. Three treatments based in the source protein were used: T1 (100% fish meal), T2 (50% fish meal 
and 50% soybean meal), and T3 (100% soybean meal). A total of 11 males were collected. Fragments of 
gonads from all specimens were fixed in Bouin’s for 12 h and subjected to routine histological procedure: 
embedded in paraffin, sectioned at 3 a 5 mm, and stained with hematoxylin/eosin (HE).Gonadal maturation 
was determined based on stages of differentiation of spermatogenic cells found .Three different maturation 
stages: were found stage 1, or resting only had primary and secondary spermatogonia, ; stage 2, or initial 
maturation, where was possible to see primary and secondary spermatogonia, and primary and secondary 
spermatocytes; and finally, stage 3, or advanced maturation/mature with acidophyle secretion inside the lumen 
of the seminiferous tubules. The results suggest that fish fed with T3 (100% soybean meal) had slower gonadal 
maturation when compared to T1 and T2. However, further studies are is necessary to state a final conclusion 
about the influence of feeding on gonadal maturation of matrinxã males.
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Influence of kaolin on excreta moisture of Japanese quail hens at finishing 
productive cycle
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Marina J. Lemos1, Marcos A. Nascimento Filho1
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Accumulation of excreta in litter, cages or collecting trays carries high concentration and release of ammonia, 
which saturates the environment air, spreads unpleasant odor, proliferation of flies and stress to birds. Quail 
excreta have a higher nitrogen content when compared to chickens, fact that leads the natural environment 
of this specie more susceptible to contamination, especially at the end of productive cycle. In this period, 
bird excreta show higher moisture content compared to young bird excreta. Kaolin is a clay used in rations 
as an inert, however when added in larger quantities it acts positively on excreta consistency throughout 
the formation of a complex with water, avoiding free  liquid  remaining on feces. This  function  is due  to  
the  ability of  clay to adsorb water in an amount greater than its weight, once kaolin has an open molecule 
containing Na+ ion as the predominant cation, expanding in water and increasing the initial volume several 
times, since sodium allows water molecules to adsorb to it, creating a colloid. Therefore, the aim of this study 
was to evaluate the best inclusion level of kaolin in ration of Japanese quail hens at the end of productive cycle 
to access excreta humidity. Two hundred and fifty-six Japanese quail hens at 66 weeks old were randomly 
divided into 4 treatment groups and 8 replicates, containing 8 birds each. The dietary treatments were: treatment 
1 = control (reference diet without kaolin); treatment 2 = reference diet with 1.5% kaolin; treatment 3 = 
reference diet with 3.0% kaolin; and treatment 4 = reference diet with 4.5% kaolin. All experimental rations 
were isoproteic and isoenergetic, based on corn and soybean meal. No difference was observed (P<0.05) 
in the excreta moisture concentration adding different levels of kaolin in the diet. In the present study, the 
moisture levels found in the experimental plots excreta, including the control group, showed lower values 
than observed in other studies with Japanese quails, which may explain the non-occurrence of kaolin effect 
reducing moisture excreta. The samples analyzed presented low moisture contents, resulting no significant 
amount of free water to be adsorbed by the clay.

Keywords: kaolinite, phyllosilicate, clay, ambience
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laying hens productivity
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Although egg-producing poultry in Brazil has evolved a lot in recent years, investments in improving animal 
environment and welfare are few, making the activity susceptible to climatic variations. The objective was 
to evaluate the influence of environmental variables measured in meteorological stations, on the same day 
and days prior to  laying, on the productivity of light laying hens. Was used a database of 32 flocks of light 
laying hens housed in a Californian type facility from an egg producing company in  State of Rio Grande do 
Sul, Brazil. To complete the database, expected production data obtained from lineage guide and data from 
meteorological stations close to farms were incorporated, and egg production variables were compared with 
environmental  variables recorded on the same day of posture, until four days before laying. The database was 
cleaned, excluding data from weekends and cold months, and posture less than 5%. The data mining technique 
was applied using Weka® software with J48 classification algorithm. The classes were elaborated according 
the ratio between the daily variation of the production, which represents the expected inclination of production 
curve, aiming identify changes in production, using three age periods: I - from 18 to 28 weeks, beginning of 
posture with expectation of increase production; II - from 29 to 44 weeks, production stability period; III - 
from 45 to 90 weeks of production, decrease production period. After identifying the changes in production 
expectations, the production ratios were compared to the occurrence of maximum THI (temperature and 
humidity index) greater or equal to 23ºC, forming the two classes Decrease or Normal production, considering 
that decrease of posture in moments of different conditions are not associated with thermal stress. The models 
were evaluated for their accuracy and correctness through model contingency matrix. The classification tree 
generated had accuracy of 91.80% and class accuracy of Decrease 0.37 and Normal 0.94. The classification 
variable with the greatest power to identify conditions of productive losses was the sum of THI hours greater 
than 23ºC on day. Above 46 weeks of age, the posture begins decline, and the decrease in production as 
function of meteorological conditions, occurred when posture percentage was lower than 72.7%, with at least 
one hour of THI above 23ºC occurring two to four days prior to laying because age physiological effect. Layers 
between 23 and 46 weeks of age, productivity decrease occurred when posture percentage was below 86.4%, 
during this period occur rapid increase in productivity and production peak, requiring a greater physiological 
effort justify a greater susceptibility of climate. Meteorological data and production records show patterns that 
allowed the development of an understandable and relevant model  to estimate decrease in production caused 
by physiological changes triggering heat stress.
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Levels of energy and protein in the diet of Laying hens on egg quality 
parameters
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Gewehr1, Claudine Boscaini1, Wiliam Conti1, Cinthia Savoldi1

1Universidade do Estado de Santa Catarina, Lages/SC
*Doctoral student – francisordi@hotmail.com

The energetic value of the diet can affect the quality of the eggs, the deposition of abdominal fat and relative 
weight of organs, considering that increasing the energetic level of the diet it is possible to occur changes in 
the metabolism of the poultry. It was evaluated the effects of reducing the levels of metabolizable energy (ME) 
and crude protein (CP) in diets of brown egg-laying hens from 75 to 90 weeks of age, for egg quality variables. 
Were used 288 brown egg-laying hens, the experiment  was completely randomized with six arranged as a 
2 × 3 factorial with two levels of ME (2,800 e 2,550 Kcal kg-1) and three CP levels (170, 160 e 150 g kg-1), 
with four  replicates of 12 birds/box, constituting an experimental unit. The light program used during the 
experimental period was sixteen hours of light and eight hours of dark. The internal egg quality was measured 
by egg weight (g), Haugh unit and indexes of yolk, albumen and shell (%). For the egg weight, six intact eggs 
were used per experimental unit during the last three days of the four experimental periods. For Haugh unit 
and indexes of egg components, three eggs of each replicate were used in the last two days of each period. The 
variables submitted to statistical analysis through ANOVA, considering the independent effects of ME and 
CP levels and their possible interaction. No differences were observed in the egg quality (P> 0.05) of the ME 
levels (2,550 and 2,800 Kcal / kg) and CP (15, 16 and 17%) on egg weight, Haugh unit and indexes of yolk, 
albumen and shell. In the present study, there are no differences in egg quality characteristics in relation to the 
energy level and the crude protein content of the diets.
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Levels of energy and protein in the diet of Laying hens on performance, 
organs and fat
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The energetic value of the diet affects the zootechnical performance, the poultry are not able to consume enough 
energy to meet their requirements for production, considering the crude protein content should be adjusted per 
the level of metabolizable energy. It was evaluated the effects of reducing the levels of metabolizable energy 
(ME) and  crude protein (CP) in diets of brown egg-laying hens from 75 to 90 weeks of age, for the variables 
of performance, organs of measurements and abdominal fat. Were used 288 brown egg-laying hens, the 
experiment was completely randomized with six arranged  as a 2 × 3 factorial with two levels of ME (2,800 e 
2,550 Kcal kg-1) and three CP levels (170, 160 e 150 g kg-1), with four replicates of 12 birds/box, constituting 
an experimental unit. The light program used during the experimental period was sixteen hours of light and 
eight hours of dark. The performance of the birds was evaluated by average weight (kg), weight gain (kg), 
feed intake (g bird day-1), eggs production (% egg bird day-1),  feed conversion (kg kg-1) and egg mass (g bird 
day-1). At the end of the experiment, two birds from each experimental unit were desensitized and sacrificed by 
cervical dislocation, after twelve hours fasting, performing abdominal fat weighing, liver,  intestine, oviduct 
and ovary. The organs of measurements evaluated were obtained dividing the organ weight by the live weight 
of the bird (%). The variables submitted to statistical analysis through ANOVA, considering the independent 
effects of ME and CP levels and the interaction, for the ME the F test was used and the Dunnett test for the CP. 
The ME levels evaluated in the diets have affected (P<0.05) eggs production, feed intake and feed conversion. 
However, there was no difference (P>0.05) between the levels of ME for average weight, weight gain and egg 
mass. The CP levels in the diets indicated no effect (P>0.05) for average weight, weight gain, eggs production, 
feed intake, feed conversion and egg mass. There were interactions (P<0.05) between the level of ME and CP 
of the diets for feed intake, feed conversion and eggs production. Decrease the ME level from 2,800 to 2,550 
Kcal / kg of brown egg-laying hens from 75 to 90 weeks of age did not affect performance.
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Levels of semi-purified glycerin on the body weight and small intestine of 
japanese quail

Souza C.*1, Ton A. P. S.1, Araújo C. V.1, Martins L. R.1, Baicere-Silva C. M.1
1Universidade Federal de Mato Grosso, Sinop/MT

*Graduate student – caroline.zootecniaufmt@hotmail.com

Brazil is the second largest producer of quail eggs in the world. Most Brazilian growers are specialized in 
the creation of quail for laying. The requirements of quails differs from the requirements of chickens as they 
relate to higher levels of protein and energy  in their diet making this type of production more expensive. Feed 
costs can reach up to 70% of total production costs, so nutrition studies are needed to meet quail demands 
and lower production costs. Corn is the main ingredient of the diet because is a commodity and its value 
oscillates considerably according to the international market and it is interesting to substitute it with other 
cheaper energy sources without affecting animal performance. Glycerin is a by-product of biodiesel that is 
obtained through a catalytic transesterification reaction of triacylglycerols in the presence of methanol or 
ethanol and it can be used as an energy source in animal feed. The objective of this work was to evaluate the 
effect of semi-purified glycerin on the small intestine morphology and body weight of Japanese quails. A total 
of 955 one-day-old male Japanese quails were evaluated for 84 days. Quails were distributed in a completely 
randomized design with five levels of semi-purified glycerin (0, 5, 10, 15 and 20%), five replicates with 37 
quails per experimental unit. Weekly the animals were weighed, anesthetized and sacrificed for the removal 
of fragments of the duodenum, jejunum and ileum. The organs were processed for observation under light 
microscopy and later analyzed with the Moticam pro @ program. Throughout the experiment no changes 
in body weight were observed because of the different levels of semi-purified glycerin in the diet. By the 
fifth week, no significant differences (P>0.05) were observed in the height and width of the villi between the 
treatments, then, the replacement of the semi- purified glycerin in the diets with respect to corn did not affect 
the weight of the animals and the villi. In contrast, after the fifth week, vacuolized cells were not observed 
in the intestines of animals submitted to the treatments with 5% and 10%. It is assumed that semi-purified 
glycerin at these levels of inclusion anticipates the differentiation of the absorptive cells and consequently 
intestinal maturation. It is concluded that it is possible to use semi-purified glycerin in partial replacement of 
corn for Japanese quail feeding without impairing its body development. This replacement offers the producer 
an approximately 8% saving in food.

Keywords: biodiesel, cells, diet, corn, villi
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Levels of vitamin K supplementation for meat quail in growth from 15 to 
35 days old

Caroline Espejo Stanquevis*1, Antônio Cláudio Furlan¹, Simara Márcia Marcato¹, Vittor 
Zancanela¹, Daiane de Oliveira Grieser¹, Taynara Prestes Perine¹, Mariani Ireni Benites¹, 

Mateus Silva Ferreira2

1Universidade Estadual de Maringá, Maringá/PR; 2Universidade Estadual Paulista, 
Jaboticabal/PR

*Doctoral student – carol.stanquevis@gmail.com

The nutrition, together with ambience and management, is one of the main factors for birds to express their 
full genetic potential. However, information on the requirements of quail (Coturnix coturnix) is still scarce. 
As a consequence of this shortage of  information, the production is carried out empirically based on the 
information available on the lineage of the quail Japanese. So an experiment was carried out in order to 
determine the levels of vitamin K for meat quails from 15 to 35 days old. The experimental design was 
completely randomized with 8 treatments, 5 repetitions and 38 quails per experimental unit. The experimental 
diets were formulated based on ground corn and soybean meal to meet the nutritional requirements and 
differed only to the levels of vitamin K, 0; 0.7; 1.0; 1.3; 1.6; 1.9; 2.2; 2.5 mg.kg-1 diets. To evaluate the growth 
performance, the quails were weighed weekly and simultaneously were carried out the weigh the experimental 
diets provided to determine the feed intake, body weight, body weight gain, feed conversion and accumulated 
body biomass obtained according to the weight gain in relation to the initial weight at the beginning of the 
experiment. The variables were evaluated using the statistical program SAEG, performing an analysis of 
variance and polynomial regression (P <0.05). There was no influence (P> 0.05) in the levels of vitamin K 
supplementation on feed intake, body weight, weight gain, feed conversion and biomass accumulated body 
during the period 15 to 35 days. This can be explained, probably, in function the availability this vitamin in 
the ingredients provided in the experimental diets. The diet without supplementation (0%) may have been 
sufficient to provide the required amount of vitamin K, since it did not differ from other levels. Another 
explanation for no-significance may be attributed to the use of vitamin K2, supplied by microflora in the large 
intestine. Many authors report that the production of intestinal microflora is an important source of vitamin K, 
however, in broilers there is a need supplementation of synthetic vitamin K, which was not observed in this 
study. It is concluded that levels of supplementation did not influence the performance of meat quails, so diets 
based on corn and soybean meal are sufficient to meet the needs of the meat quails at this stage.

Keywords: Coturnix coturnix, nutritional, performance
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Lysine, threonine and tryptophan postprandial metabolism in LPS-
challenged growing pigs

Thayssa de O. Littiere*1, Paulo H. R. F. Campos1, Elodie Merlot2, David Renaudeau2, Jean 
Noblet2, Nathalie Le Floc’h2

1Universidade Federal dos Vales do Jequitinhonha e Mucuri, Diamantina/MG, Brazil; 2UMR 
1348 PEGASE, Agrocampus Ouest, INRA, 35590 Saint-Gilles, France

*Undergraduate student – thayssalittiere1@gmail.com

Sanitary challenges and/or immune system activation are associated with decreased voluntary feed intake, 
increased metabolic rate and energy expenditure, and alterations on nutrient utilization in growing pigs. 
As a consequence, animals weight gain and feed efficiency are negatively impacted in such conditions. 
The aim of this study was then to evaluate the effects of an inflammatory challenge caused by repeated 
injections of Escherichia coli lipopolysaccharide (LPS) on lysine, threonine and tryptophan postprandial 
metabolism. Fourteen growing pigs fitted with a jugular catheter were housed in a temperature-controlled 
room in which ambient temperature was maintained constant at 24°C. The experimental period lasted 17 days 
that was subdivided in a seven days period before and a 10 days period during the inflammatory challenge 
that consisted in five repeated injections of LPS at two days intervals. The initial dose of 30 µg/kg of body 
weight was increased by 12% at each subsequent injection to circumvent adaptive endotoxin resistance to 
the repeated inflammatory stimuli. Before the LPS- challenge (baseline), and 24h after the second (T1) and 
the fourth (T2) LPS injections, 300 g of feed was given to pigs previously fasted overnight and serial blood 
samples were taken over four-hours to measure plasma amino acids concentrations. Amino  acids postprandial 
concentrations were analyzed using the linear MIXED procedure of SAS including the fixed effects of time 
points (baseline, T1 or T2). Relative to baseline, postprandial concentrations of lysine were lower at T1 
and greater at T2. In addition, the LPS-challenge induced a long-lasting (at T1 and T2) reduction in plasma 
postprandial concentrations of threonine and tryptophan. Firstly, these results suggest a short-term increased 
utilization of lysine to be used as energy source during the LPS-challenge. Then, lysine demand decreases 
in association with a lower protein synthesis for growth. Secondly, they evidence an increased threonine 
and tryptophan metabolic demand to support the requirements of the immune response. For instance, the 
immune system activation induces the synthesis of acute phase proteins that, in turn, have greater amounts of 
threonine and tryptophan in their compositions. Finally, our evidences that an inflammatory challenge caused 
by LPS leads to significant changes on amino acids metabolism and partitioning. induces significant changes 
in the postprandial metabolism of growing pigs. These findings may contribute to redefine pigs nutritional 
requirements during inflammatory and/or immune challenges.

Keywords: amino acids, inflammation, metabolism, nutrition, physiology
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Meat quality of slow-growing broilers fed with brewery dry residue
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The objective of this study was to analyze the quality of breast meat from slow-growing broilers fed with 
brewery dry residue. 980 male broilers of the one-day-old Label Rouge lineage were distributed in a completely 
randomized design with seven inclusion levels of brewery dry residue (0, 2, 4, 6, 8, 10 and 12%), resulting 
in seven treatments, with seven replications of 20 birds per experimental unit (EU). At 63 days of age, three 
birds per EU were slaughtered, which the breast muscle (Pectoral major) was used for the determination of 
the meat quality, measuring the pH of breast right fillet, 15 min and 24 h “post mortem”; the water retention 
capacity in the carcass, weight loss by cooking,  and the shear force. The results obtained about the effects 
of brewery dry residue inclusion levels in the diet of slow-growing broilers were submitted to analysis of 
variance and subsequent polynomial regression using the SAEG program - System for Statistical and Genetic 
Analysis. Values analyzed for pH, water retention capacity and shear force were not influenced (P> 0.05) by 
the inclusion of the brewery dry residue. Weight loss by cooking showed quadratic effect (P <0.01) through the 
equation = 16.8495 + 0.70623x - 0.08373x2 (R2 0.73), with a maximum value predicted at 4.21% inclusion 
level, which may be related to the particularities found in the lineage studied. Thus, it was concluded the 
different levels of inclusion of the brewery dry residue in the diet of slow - growing broiler chicks do not affect 
as expected characteristics for the quality of the meat.
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Meta-analysis of the digestible methionine + cystine levels in diets for 
light- weight laying hens
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Methionine is the first limiting amino acid in diets based on corn and soybean meal for broiler and layers 
hens. Therefore, there is a large amount of scientific articles about amino acid requirements, mainly on total 
or on digestible methionine + cystine in diets for layers hens in the first production cycle. The objective of 
this work was to use meta- analysis to define the better recommendation level (%) of digestible methionine 
+ cystine in diets for commercial light-weight laying hens in the first cycle of production considering the 
following variables: average daily feed intake (ADFI), feed conversion (FC) estimated as kilograms of feed 
divided by egg dozen (kg feed egg dozen -1) and for egg mass (kg kg-1), egg mass (EM) in grams of eggs per 
layer hen per day (g day-1 layer hen), and egg production (EP) measured daily and related to the number of 
layer hens per experimental unit and expressed in percentage. The research was realized at the Universidade 
Federal de Santa Catarina, Brazil. The scientific articles were searched in internet bibliographic bases. A 
total of 33 publications were identified about digestible methionine + cystine levels in diets for light-weight 
layers hens. After a relevance test was realized in all 33 articles in order to select those that showed all the 
information necessary to realize the meta-analyses, eight articles were selected. They included 48 treatments 
comprising digestible methionine + cystine levels in diets from 0.230% to 0.900% in a total of 2,248 layers 
hens evaluated, with 24 (± 14.27) to 76 (± 13.11) weeks old. Data for ADFI, FC, EM and EP were submitted 
to regression analysis in relation to the digestible methionine + cystine levels. The average daily feed intake 
of light-weight laying hens showed a quadratic effect (P<0.05) according to the equation: y = -230.86x2 + 
279.462x + 20,317, R2 = 0.53, on which the maximum daily feed intake was observed with 0.600% digestible 
methionine + cystine level. Feed conversion for layer hens decreased linearly with increasing methionine + 
cystine levels (P<0.05), according to the equation: y = - 0.7286x + 2.3419, R² = 0.28. Egg mass showed a 
quadratic effect (P<0.05), as shown by the equation: y = - 102.02x2 + 138.65x + 8.67, R2 = 0.67. The best level 
was 0.680% digestible methionine + cystine for the maximum egg mass (55.77 grams). Egg production of 
laying hens showed a linear effect, increasing with increased digestible methionine + cystine levels(P<0.05), 
according to the equation y = 30.91x + 66.36, R2 = 0.448. According to the results and considering the 
economic importance of egg mass production, the level (%) of digestible methionine + cystine recommended 
in diets for layers hens in the first production cycle is 0.680%.
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Meta-analysis of total lysine levels in diets for barrows in the growing-
finishing phase in Brazil
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Lysine is the first limiting amino acid in diets based on corn and soybean for pigs. Therefore, in Brazil there 
is a large amount of scientific articles about levels of this amino acid for growing-finishing pigs. The aim of 
this study was to define the best lysine recommendation (%) in diets for barrows in the growing-finishing 
phase considered the variables: average daily feed intake (ADFI), average daily weight gain (ADWG) and 
feed conversion (FC) using meta-analysis with scientific articles from experiments on Brazil. The work was 
carried from August 2015 to August 2016 at the Universidade Federal de Santa Catarina, Brazil. A search of 
scientific articles was carried using the search terms: “pigs”, “lysine”, “crude protein”, “barrows”, “growth” 
and “finishing”, selecting only published articles from 2000 to 2013. After the search, a relevance test was 
performed that selected the articles that showed all information necessaries to perform the meta- analysis. 
Twelve scientific articles were selected. The test of normality was realized to confirm the normal distribution 
of the data variables of the articles. The study consisted of 617 barrows with average body weight from 
74.3 kg (± 24.6 kg) to 100.86 kg (± 21.15 kg) submitted to 52 experimental diets, with total lysine levels 
from 0.50% to 1.22% (± 0.18%). The experimental diets were based on corn and soybeans with vitamin and 
mineral premixes and industrial amino acids in their compositions. The regression analysis was used for the 
quantitative levels of total lysine for each variable evaluated. The results of the meta-analysis for growing-
finishing pigs showed quadratic effect for ADFI of the pigs in relation to the increasing levels of total lysine in 
the diet, according to the equation: Y = - 29635x² + 2.988x + 2.5284; R² = 0.51, the maximum response was 
at the 0.504% level of total lysine in the diet, with a feed intake of 3.28 kg per day. An quadratic effect was 
observed for ADWG in relation to the increasing lysine levels in the barrows diet (Y = - 2.4172x² + 3.7165x - 
0.3577; R² = 0.2402), the maximum GPMD response was the level of 0.769% total lysine with a gain of 1.07 
kg per pig per day. The increase of lysine level in the barrows diet showed quadratic effect for FC, according 
to the equation:Y=2.6734x²+5.3523x+5.468;R²=0.2516. Lysine reduced feed conversion up to 1.001% where 
the minimum feed conversion was 2.78 (kg kg-1). From the economic point of view, better feed conversion 
values result in better feed efficiency. Therefore, this meta-analysis recommends the level of 1.001% of total 
lysine in diets for barrows in the growing-finishing phase, because this was the level that presented the best 
feed conversion for pigs in this study.
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Theme 7  |  Nonruminant nutrition and production

mailto:beethcandido@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 870

Minerals metabolism in laying hens with different ages and phytase in the 
diet housed in organic production system
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Porto Alegre/RS
*Doctoral student – douglas-sauceda@hotmail.com

The objective was to evaluate the effect of age and phytase enzyme and its interaction on the intake, excretion 
and balance of calcium (Ca), phosphorus (P) and nitrogen (N) of brown laying hens housed in organic 
production system. The completely randomized design was a factorial 3x4 with hens of different ages (28, 
65 and 110 weeks) and addition the phytase enzyme in diet (zero, 300, 750 and 1300 FTU kg-1) with 10 
replications per treatment. Was evaluated the intake, excretion and balance of the nutrients of the diet through 
the controlled supply of diet and the total excreta collection of the hens. Were analyzed the Ca, P and N of 
the diets and excreta. The experimental period was nine days, five days of adaptation to diet and four days 
of collection. There was a interaction significant between age and phytase for Ca, P and N intake (P = 0.01) 
where it was found that birds with 110 weeks receiving 300 FTU kg-1 of phytase consumed more nutrients 
than laying hens with same age receiving the other diets. It was observed a phytase positive effect on mineral 
metabolism in older laying hens. There was no interaction significant between the treatments in nutrient 
excretion and balance (P>0.05). The Ca excretion in laying hens with 110 weeks was 48.7% higher than 
laying hens with 28 weeks (P<0.01). This may be due to difficulty of older layers to Ca retention. The P 
excretion was higher in layers with 28 weeks (237 mg day-1) than in older laying hens (65 weeks was 204.4 mg 
day-1 and 110 weeks was 206.5 mg day-1). The excretion of N was lower in laying hens with 110 weeks and is 
associated with better N absorption in older hens. The best Ca balance (P<0.01) was observed in laying hens 
with 28 weeks (2.41 g Ca day-1) while the hens with 65 weeks was 1.97 g Ca day-1 and with 110 weeks was 
1.57 g Ca day-1. The P balance was negative at all ages and differed between them (P<0.05). Laying hens with 
65 weeks had better P balance than hens with 28 weeks, which may be associated with low dietary phosphorus 
levels and absence of phytase enzyme effect. The best N balance was observed in the older layers, with 110 
weeks, which had better nitrogen retention and lower excretion than the others hens (P<0.05). In an organic 
production system, the inclusion of 300 FTU kg-1 of phytase improves the nutrients intake in laying hens in the 
advanced age. The older laying hens had highest Ca excretion and lowest N excretion. However P excretion 
was highest in younger laying hens.

Keywords: Calcium, mineral balance, mineral excretion, mineral intake
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Morphometric study on post weaning and nursery piglets feed with diets 
containing plant extracts: a meta-analysis

Charlise Campos Primieri*1, Cheila Roberta Lehnen1,3, Fernanda Maria Denck1,2, João 
Otávio Hilgemberg1,2, Francielli Aparecida Sieklicki1,2, Pedro Augusto Galiotto Miranda1,2

1Grupo BioModel, Ponta Grossa/Paraná, Brasil; 2Universidade Estadual de Ponta Grossa, 
Ponta Grossa/PR; 3Departamento de Zootecnia, Ponta Grossa/PR
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The use of phytogenic additives in animal feeding has been studied as a way to reduce the impacts that the 
indiscriminate use of antibiotics can promote to animal production activities. Thus, a meta-analytical study was 
carried out with the objective of analyzing the use of phytogenic additives post-weaning piglets and nursery 
piglets. The BioModel Group at the State University of Ponta Grossa using indexed national and international 
publications, following the criteria of, conducted the study: a) using piglets in the post- weaning and nursery 
stages, b) using phytogenic additives with or without antibiotic evaluation and c) performance results. The 
main phytogenic additives evaluated were garlic, rosemary, boldo, cinnamon, clove and chamomile. The 
physical form of inclusion / addition of the vegetal extracts in the animal’s feed were mainly in powdered 
dehydrated and essential oil micro encapsulated forms. The main antibiotics and antimicrobials used in the 
treatments were avilamycin, chlortetracycline and colistin.  The study included 42 articles, totaling 5107 
animals, published between 2002 and 2016, distributed in 149 treatments, with an average of 4.82 animals per 
experimental unit. Data were analyzed for means and variance. The mean initial and final weight in the studies 
were 7.6 kg (range of 4.9 to 19.5 kg) and 13.5 kg (range of 4.7 to 42 kg). For the villous height and crypt 
depth of duodenum, jejunum and ileum were no significant differences (P> 0.05) observed in control (CON), 
plant extract (EXV) and antibiotic  (ATB) treatments. The mean values of villous height for duodenum were 
(CON: 513.7; EXV:463.4andATB:511.6μm),jejunum(CON:430.8;EXV:437.9andATB:447μm) and ileum 
(CON: 325.6, EXV: 327.2 and ATB: 325.5 μm). For values of crypt depth, the values for duodenum (CON: 
214, EXV: 209 and ATB: 203,5), jejunum (CON: 222, EXV: 231 and ATB: 242 μm) and ileum (CON: 190; 
EXV: 195.1 and ATB: 197.2). The use of phytogenic additives as a substitute in the use of antibiotics does not 
alter the morphometric measurements of the gut of post-weaning and nursery piglets.

Keywords: antibiotic, plant extracts, swine

Acknowledgments: To Araucaria Foundations to by granting the scholarship.

Theme 7  |  Nonruminant nutrition and production

mailto:charlise_primieri@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 872

Nitrogen balance of piglets in the starter fed with different protein sources 
in partial substitution of soybean meal

Jansller L. Genova*1, Paulo L. O. Carvalho1, Newton T. Escocard de Oliveira1, Liliana B. 
de Azevedo2, Isabela F. Leal1, Adriana B. da S. Costa1, Marlon E. Rambo1, Sthefany C. M. 

Viana1

1Unioeste, Marechal Cândido Rondon – PR/ Brazil; 2UFBA,  – Salvador - BA/ Brazil
*jansllerg@gmail.com

The processed products of soybean and fish meal it has been studied as alternatives of protein sources in 
substitution of soybean meal in the diets of piglets by your better digestibility and amino acid profile. Thus, 
the objective of this study was to evaluate the partial substitution of soybean meal by different protein sources 
in the nitrogen balance of piglets in the starter. Were used 24 swines, crossbred, entire males, with initial body 
weight of 18.28 ± 0.7 kg, distributed in a randomized complete block design, consisting of three treatments 
(Fish Meal - FM, Soy Concentrate Protein - SCP and Soybean Meal - SM), eight replicates and one swine 
per experimental unit (individual metabolism cages). Were determined the nitrogen (N) ingested, excreted in 
the feces and urine, absorbed, retained, retained/ingested, retained/absorbed and total excretion. The  values 
of crude protein (CP) consumed, crude protein excreted in feces and excreted in the urine were obtained by 
multiplication the protein levels by the amount of consumed feed, excreted feces and urine, respectively. From 
these values, CP consumed (CPC), retained (CPR), net protein utilization and the biological value of dietary 
protein were calculated. The effects of treatment on the dependent variables were verified through analysis 
of variance. Comparisons between average of treatment were verified using the Tukey test at 5% probability. 
Significant difference (p<0.05) was observed between protein sources in total nitrogen excretion (g kg-1 PV0.75 
day-1), in which the control treatment was upper (FM: 0.79, SCP: 0.75 and SM: 0.88). The control treatment 
promoted a greater catabolism of amino acids, fact that caused a difference in the total excretion of N. There 
was no effect (p>0.05) of treatment for the other nitrogen and protein balance variables. The values of g day-1 
of ingested N, fecal N, urine N, N absorbed, N retained, N retained/ingested, N retained/absorbed and total 
N excretion obtained for FM, SCP and SM were 27.09, 26.44 and 28.57; 3.51, 3.20 and 3.98; 5.39, 5.42 and 
5.98; 23.57, 23.23 and 24.14; 18.17, 17.8 and 18.16; 66.8, 67.22 and 64.62%; 76.8, 76.3 and 74.72%; 8.91, 
8.63 and 10.02, respectively. The values of g day-1 of CPC and CPR obtained for FM, SCP and SM, were 
169.36, 165.26 and 178.6; 113.62, 111.29 and 115.93, respectively. The absence of effect of the treatments in 
the protein balance may be related to absence of significance for the other N balance variables, since both are 
interconnected. In this context, SM influences the total excretion of nitrogen in swine in the starter.
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ABSTRACT: The objective of this study was to compare the fit of different nonlinear 
models in the description of the body-growth, of the carcass and the parts of meat 
quails (Coturnix coturnix coturnix). For this purpose, 150 one-day-old birds were 
distributed in a completely randomized design (CRD), with a treatment of (32ºC) and six 
replicates of 25 birds each replicate. The birds were housed in cages 0.72 m² (0.85 m x 
0.85 m), in a not conditioned amasonry room. The temperature and the relative humidity 
(RH) were monitored daily with the use of thermohygrometers. The birds had free 
access to water and feed throughout the experimental period (42 days). Two birds were 
weekly weighed around the average weight of each experimental unit, and were 
subsequently identified and maintained in a fasting diet for 6 hours and weighted. 
Afterwards, the birds were slaughtered by cervical displacement, plucked and 
eviscerated to obtain the fasting weight (FW), carcass weight (CW), breast (BW), thighs 
(TW), overcoats (OW) and wings weight (WW). The weights of the variables evaluated 
at each age were submitted to the adjustment of different growth curves (Gompertz, 
Logistic, Richards and Von Bertalanffy models). The following criteria was used to 
evaluate the best fit of the different curves and to identify the one that best describes 
the behavior of FW, CW, BW, TW, OW and WW as a function of age. It was used the 
coefficient of determination (R²): R² = 1 - (𝑆𝑆𝑆𝑆𝑆𝑆

𝑆𝑆𝑆𝑆𝑆𝑆); where: (RSS) =  the residual sum of 
squares, and (SST) = sum of the total squares of the adjusted curves; asymptotic 
standard deviation (DPA): DPA = √𝑄𝑄𝑄𝑄𝑄𝑄; where: QMR = mean square of the residue; 
absolute mean residue deviation (DMA): DMA = Σ𝑖𝑖=1

𝑛𝑛  ⎸𝑌𝑌𝑖𝑖−Ŷ𝑖𝑖 ⎸ 
𝑛𝑛 ; where: Yi = observed 

values of FW, CW, BW, TW, OW and WW; Ŷi = values of FW, CW, BW, TW, OW and 
WW estimated by each curve and n = sample size; asymptotic index (IA): IA = (DPA + 
DMA) - R². In order to choose the best model, we used the asymptotic index (IA), which 
combines the criteria DPA, DMA and R², assigning the value of 100% to the highest 
estimate of each criterion. The others were weighted in relation to this, and the most 
adequate growth curve to describe the behavior of FW, CW, BW, TW, OW and WW as 
a function of age was considered the one that presented the lowest IA values. The 
averages of temperature and RH of air were 32.0 ± 0.30°C and 57.6 ± 2.4%, 
respectively. All the models used were adjusted appropriately to the variables FW, CW, 
BW, TW, OW and WW, with convergence in all cases. It was observed with the study 
that the Gompertz model was the model of best fit in the description of growth of fasting 
weight, carcass weight and carcass parts (breast, thighs, overcook and wings) of meat 
quails.  
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The objective of this study was to compare the fit of different nonlinear models in the description of the 
body-growth, of the carcass and the parts of meat quails (Coturnix coturnix coturnix). For this purpose, 150 
one-day-old birds were distributed in a completely randomized design (CRD), with a treatment of (32ºC) 
and six replicates of 25 birds each replicate. The birds were housed in cages 0.72 m² (0.85 m x 0.85 m), in 
a not conditioned amasonry room. The temperature and the relative humidity (RH) were monitored daily 
with the use of thermohygrometers. The birds had free access to water and feed throughout the experimental 
period (42 days). Two birds were weekly weighed around the average weight of each experimental unit, 
and were subsequently identified and maintained in a fasting diet for 6 hours and weighted. Afterwards, the 
birds were slaughtered by cervical displacement, plucked and eviscerated to obtain the fasting weight (FW), 
carcass weight (CW), breast (BW), thighs (TW), overcoats (OW) and wings weight (WW). The weights of 
the variables evaluated at each age were submitted to the adjustment of different growth curves (Gompertz, 
Logistic, Richards and Von Bertalanffy models). The following criteria was used to evaluate the best fit of 
the different curves and to identify the one that best describes the behavior of FW, CW, BW, TW, OW and 
WW as a function of age. It was used the coefficient of determination (R²): R² = 1 - (      ); where: (RSS) = 
the residual sum of squares, and (SST) = sum of the total squares of the adjusted curves; asymptotic standard 
deviation (DPA): DPA = √𝑄𝑀𝑅; where: QMR = mean square of the residue; absolute mean residue deviation 
(DMA): DMA =                    where: Yi = observed values of FW, CW, BW, TW, OW and WW; Ŷi = values of 
FW, CW, BW, TW, OW and WW estimated by each curve and n = sample size; asymptotic index (IA): IA = 
(DPA + DMA) - R². In order to choose the best model, we used the asymptotic index (IA), which combines the 
criteria DPA, DMA and R², assigning the value of 100% to the highest estimate of each criterion. The others 
were weighted in relation to this, and the most adequate growth curve to describe the behavior of FW, CW, 
BW, TW, OW and WW as a function of age was considered the one that presented the lowest IA values. The 
averages of temperature and RH of air were 32.0 ± 0.30°C and 57.6 ± 2.4%, respectively. All the models used 
were adjusted appropriately to the variables FW, CW, BW, TW, OW and WW, with convergence in all cases. 
It was observed with the study that the Gompertz model was the model of best fit in the description of growth 
of fasting weight, carcass weight and carcass parts (breast, thighs, overcook and wings) of meat quails.
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The objective of this study was to adjust and compare different non-linear models to the growth of the organs 
of meat quails (Coturnix coturnix coturnix) kept in a conditioned environment with a temperature of 26ºC 
(CE26) or in a natural temperature environment (NE32). The birds were distributed in a completely randomized 
design (CRD), being two treatments (CE26 and NE32) with six replicates of 25 birds each. A total of 300 
one-day-old birds were housed in cages, in two masonry rooms, one of them being conditioned. The birds had 
free access to water and feed during the 42 days experimental period. All of the birds of the experimental units 
(EU) were weekly weighed, being selected two birds weighing around (+5%) to the average weight of each 
EU. These birds were fasted for six hours. Afterwards, the birds were slaughtered by cervical displacement 
and eviscerated to obtain the weights (g) of the heart (HEW), liver (LIW), intestine (INW) and gizzard (GIW). 
The Richards, Von Bertalanffy, Logistic and Gompertz models were adjusted to the weekly weight data of 
each variable. Asymptotic index (IA) was used to select the best model, which combines the  asymptotic 
standard deviation (DPA), absolut mean deviation (DMA), and the coefficient of determination (R²). The 
parameter A (asymptotic weight) presented higher estimates for the Von Bertalanffy model, for all variables, 
regardless of the environment. The Logistic model was the one that presented the smallest estimates. It was 
observed that the parameters B (integration constant) and K (maturity rate) presented the highest estimates 
using Logistic model, for both environments, in all variables. For parameter B, the lowest estimates were from 
the Richards model. For the parameter K, the lowest estimates were presented by the Von Bertalanffy model, 
regardless of the environment. Based on the IA, the Von Bertallanfy model was the most adequate to describe 
the growth of the liver and the intestine, regardless of the environment, and also the heart in NE32. While in 
CE26 the Gompertz was the model that had best adjusted to the data of this organ. In both environments the 
Logistic model was the one that best described the growth of the gizzard.
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The protein level of the feed is extremely important and its availability may vary depending on the ingredient 
and the submitted processing. In this context, the objective of this study was to evaluate the effect of different 
sources of protein in the diet of pigs in the initial phase on the digestibility of nutrients. Therefore, a metabolism 
experiment was conducted using 24 male pigs with mean weight of 18.17 ± 0.7 kg, distributed in a randomized 
complete block design with three treatments (protein sources) and eight replicates for treatment and each 
animal as an experimental unit. The blocks were formed according to the initial body weight of the animals. 
The experimental period lasted 12 days, including seven days of adaptation, in which the feed was offered 
ad libitum and five days of total collection of feces with the feed supply was according to the metabolic body 
weight (BW0.75) of each animal. The experimental diets were composed of a commercial feed containing 
soybean meal (SM); commercial feed with the inclusion of fish meal (FM) and commercial feed with the 
inclusion of soy protein concentrate (PC). The observed data were analyzed by the analysis of variance and 
when significant differences were found the data were submitted to the Tukey test at 5% of significance. There 
was no significant difference (P> 0.05) between treatments in dry matter digestion coefficient (DMDC), which 
presented values between 85.47% for SM diet and 87.49 for PC diet. The apparent digestibility coefficient of 
the crude protein (ADCPB) and the coefficient of apparent digestibility of organic matter (ADCMO) also did 
not present significant differences, and the ADCPB and ADCMO presented the higher digestibility for the PC 
diet, with values of 88.17 and 89.71%, respectively. Similarly, the treatments did not influence (P> 0.05) the 
digestible nutrients (DN) of the dry matter and organic matter, which presented the lowest digestibility for SM 
treatment, 82.69 and 80.82%, respectively, and the highest values were found in the PC treatment, 84.80 and 
82.57%. There were significant differences (P <0.05) between treatments for the digestible protein (DP), in 
which the animals that received the control treatment (SM) obtained better nutrient digestibility, about 18.13% 
compared to 16.72% of DP found in PC diet. The use of soybean meal based diets as a conventional protein 
source in the initial phase improves protein digestibility, but the protein sources do not influence the apparent 
digestibility coefficients.
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Nutrition plans with different available phosphorus levels on performance 
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The objective of this study was to evaluate the effects of nutritional plans containing different available 
phosphorus levels in diets for ducks in housing system on performance and carcass yield. 240 ducks (Cairina 
moschata domesticus) distributed in boxes with the same conditions of nutritional management and housing 
were used. The experimental method was completely randomized with six nutritional plans (I - Initial, G - 
Growth and T - Termination) with different available phosphorus levels (P1 = I-0.65; G- 0.60 and T-0.55%; 
P2 = I-0.60; G-0.55 and T-0.50%; P3 = I-0.55; G-0.50 and T -0.45%; P4 = I-0.50; G-0.45 and T -0.40%; P5 = 
I-0.45; G-0.40 and T-0.35%; P6 = I-0.40; G- 0.35 and T-0.30%) and four replications of 10 birds each. In each 
nutritional plan, weekly were conducted performance evaluations (feed intake-FI, weight gain-WG and feed 
conversion-FC). And, in end of experimental period, eight birds (4 males and 4 females) in each treatment 
were slaughter for measuring the Slaughter Weight-SW and the Carcass Yield-CY. The data were submitted 
to variance analysis and evaluated by Tukey test at 5% of significance. Differences (P>0.05) weren’t observed 
in performance of ducks, independent of genders. But, differences (P<0.05) were observed to SW between 
nutritional plans and genders, without effect (P>0.05) on interaction of the factors. These results show that 
the availability of phosphorus in balanced amounts becomes beneficial for the birds development. Male ducks 
show greater carcass development than females, mainly slaughter weight. Therefore, the nutritional plan 2 (I- 
0.60; G-0.55 and T-0.50%), with great levels of available phosphorus showed better results for performance 
and carcass yield of housing ducks. Male ducks showed better carcass yields, independent of nutritional plan 
used.
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 Nutritional evaluation of moringa hay feeding growing rabbits
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The production of rabbits in Brazil is still little practiced compared to other South American countries, being 
the fifth producer of rabbits. In the national market it is still very difficult to find a balanced and low cost 
ration. Although much research has been done on nutrition for this species in more than 40 years in Brazil, 
many commercial diets are not standardized and some of them have low nutritional quality, contributing 
to the increase of production costs and reduction of profits obtained by the producers. Therefore, Moringa 
oleifera, is a food that has the potential to be included in diets for rabbits, due to its high nutritional value. 
In order to identify a feeding system for non- ruminants in that Moringa is the primary source of protein in 
diets alfalfa meal base and to evaluate the effect of inclusion of Moringa oleifera in diets of rabbits, as well as 
their effects on digestibility of nutrients. The plant Experimental Unit UFRPE of Carpina was used. We are 
utilizing the forage plant with at least 45 days between cuts. The performance was held at the digestibility of 
Non Laboratory - Ruminants, located in the Department of Animal Science of UFRPE. For the digestibility 
experiment were selected 40 male rabbits of New Zealand White breed that were housed in cages of 0.6 x 0.3 x 
0.45 cm, 1 animal per experimental unit, distributed in a randomized block design, where they were measured 
consumption, weight gain, feed conversion, the weights of organs (heart, stomach, liver, pancreas, kidneys, 
small intestine, Ceco, Colon and Rectum). Where the experiment consisted of 5 treatments and 8 repetitions: 
T1- Reference diet (Based on alfalfa hay): T2-replacement of 10% MO; T3- replacement of 20% MO; T4- 
replacement of 30% of MO and T5- replacement of 40% of MO. The regression analysis was performed at 5% 
probability and Dunnet’s test. It was not observed a significant effect among treatments for organ performance 
and weight, concluding that the Moringa leaf can replace alfalfa hay by up to 40%, considering that it is an 
experiment with a duration of only 17 days.

Keywords: alternative food, Moringa oleifera, performance, nutrition

Acknowledgments: Coordenação de Aperfeiçoamento de Pessoal de Nível Superior (CAPES) and Fundação 
de Amparo à Ciência e Tecnologia de Pernambuco (FACEPE).

Theme 7  |  Nonruminant nutrition and production

mailto:vitormagalhaeszoo01@gmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 878

Nutritional value of rice co-products for piglets in the initial phase
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Knowledge of the alternative foods nutritional value is of fundamental nutritional and economic importance 
for the feed formulation that results in pigs’ optimal performance. Therefore, the objective of this study was 
to determine the rice bran (RB) and canjica rice 3/4 (CR) nutritional value in piglet feeding in the initial 
phase. For this, a metabolism test was conducted using 30 castrated pigs with 14.4 ± 2.4 kg initial mean 
weight, distributed in a completely randomized experimental design with ten replicates and one animal 
as experimental unit. The co-products (RB and CR) replaced on the basis of the dry matter in 30% of the 
reference feed (RF), resulting in two test feed and one (RF), which was formulated with corn and soybean 
meal, to phase requirements. The experiment lasted for 12 days, with seven days for the animals adaptation to  
metabolism cages and feed, and five days of total collection of feces and urine. The procedures for supplying 
the diets, feces collection and urine were according to standard methodology. For the determination of the 
chemical and energetic composition of the RB and CR, laboratory analyzes were performed. The digestibility 
coefficients for dry matter (DCDM), organic matter (DCOM), gross energy (DCGE), starch (DCS) and gross 
energy metabolism (CGEM) for RB and CR were calculated using Equations. In order to evaluate differences 
between the digestibility coefficients of the RB and CR, the data were submitted to analysis of variance, 
at 5% probability. The RB and CR chemical and bromatological composition was 88.90 and 89.22% DM, 
8.08 and 7.10% PB, 1.32 and 0.62% ethereal extract, and 3.921 and 3.818 kcal/kg EB, respectively. The 
DCDM, DCOM, DCS, DCGE and the CGEM for RB and CR were 85.33 and 84.66%, 97.93 and 97.97%, 
99.97 and 100%, 88.63 and 91.32%, and 85.68 and 88.05%, respectively. The nutrient and digestible energy 
values obtained for RB and CR were 76.45 and 75.76% for DM, 86.89 and 87.18 for OM, 70.28 and 72.14 
for starch, 3476 and 3487 kcal/kg for DE, respectively. The DM obtained was 3360 and 3362 kcal/kg for RB 
and CR, respectively. In this context, the digestibility coefficients and the digestible nutrients, and the energy 
metabolization obtained for the RB and CR, show that these foods are a good energy source for piglets in the 
initialphase.
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Paprika and/or marigold extracts in diets for Japanese quails
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Yolk color is an important quality factor, followed by freshness and eggshell quality. Artificial pigments are added 
to food and beverages to confer them color. From the health point of view, artificial pigments are not recommended 
because several studies point to acute or chronic side effects of these additives. This study was carried out to 
evaluate the effect of paprika extract compared with marigold extract in sorghum-based rations on the productivity 
and egg quality of Japanese quails. In total, 140 Japanese quails, 45 days old, were distributed in a completely 
randomized manner with five treatments in a factorial arrangement (2 × 2 + 1), one control ration based on corn, 
two levels of paprika extract (0 and 0.06%), and two levels of marigold extract (0 and 0.01%) in sorghum-based 
rations. There was no effect (P<0.05) of the interaction control × factorial or paprika × marigold levels in the 
diet on bird`s productivity, weight, specific weight and pH of the eggs, percentage and index of the yolk and 
albumen, percentage and thickness of eggshell. Feed conversion, however was lower and yolk color was increased 
by colorimetric fan (P<0.05) when both additives were included in the diets compared to control group. The diet 
with corn resulted in yolk color with score 5.83; however, when the sorghum was used, alone or with paprika or 
marigold extract, the score was reduced (3.25 and 4.00, respectively). When both extracts were added to the diets 
containing sorghum, the yolk pigmentation was higher. Paprika and marigold extract improved the colorimetric 
score of the yolks in 21%. Ration consumption was reduced (P<0.05) in 13.75% when paprika extract was added 
to the diets and yolk color was increased (P<0.05) when paprika or marigold was used. Paprika and marigold have 
substances that stimulate the secretion of mucosal and pancreatic enzymes that increase the nutrient digestibility 
and improve the gastrointestinal morphology. This was probably the reason for the reduction in ration consumption 
and improvement of the feed conversion rate. It was concluded that paprika and marigold extract may be used 
together in the diets based on sorghum for Japanese quais for improving the feed conversion rate and increasing 
the yolk color.

Keywords: alimentary additive, egg evaluation, quail nutrition
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Partial substitution of soybean meal by different protein sources in the 
performance of piglets in the nursery

Jansller L. Genova*1, Paulo Levi O. Carvalho1, Newton T. Escocard de Oliveira1, 
Aparecida da C. Oliveira1, Davi E. S. Castro1, Franz D. Gois2, Fábio N. C. Souza3, Heloíse 

Trautenmüller1

1Unioeste, Marechal Cândido Rondon – PR/ Brazil; 2UESC, Ilhéus – BA/ Brazil; 3  UFBA, 
Salvador – BA/ Brazil
*jansllerg@gmail.com

Deserves prominent the utilization of alternative protein sources in piglet feed, such as soy concentrate protein 
and fish meal, thus enabling to improve nutrition in the nursery period. Thus, the objective of this study was 
to evaluate the partial substitution of soybean meal by different protein sources in the performance of piglets 
in the nursery. Were used 2,451 crossbred piglets (1,238 entire males and 1,213 females), with initial body 
weight of 6.79 ± 0.90 kg, distributed in a completely randomized experimental design, in a 2 x 3 factorial 
arrangement (two sexes and three feeds), 13 replicates and from 46 to 53 animals per experimental unit. 
The feeds were composed of different protein sources (Fish Meal - FM, Soy Concentrate Protein - SCP 
and Soybean Meal - SM). The piglets were housed in nursery with metal partition pens, partially masonry, 
with plastic polypropylene floor, equipped with automatic circular feeders and pacifiers- type drinkers. Were 
determined average values of daily feed intake (DFI), daily weight gain (DWG), feed conversion (FC) and 
final weight (FW) in each experimental phase, being pre-starter I (6.79 to 9.82 kg), pre-starter II (9.83 to 13.01 
kg) and starter (13.02 to 21.01 kg). Was accomplished the Shapiro-Wilk and Levene tests to evaluate the 
normality of the experimental errors and the homogeneity of variances. Comparisons between averages were 
verified using the Tukey test at the 5% probability level. There was a difference (p<0.05) between sex in the 
starter and in the total period for DFI (0.812 and 0.723, 0.488 and 0.448 kg), in which females showed upper 
intake in  relation to males, respectively. In the starter and total period (TP), there was difference (p<0.05) in 
the DFI (SCP: 0.802, FM: 0.787 and SM: 0.713; SCP: 0.488, FM: 0.476 and SM: 0.440 kg), DWG (TP - SCP: 
0.351, FM: 0.338 and SM: 0.309 kg) and FW (SCP: 21.816, FM: 21.463 and SM: 19.930 kg). The CA values 
obtained in the pre-starter II and starter for piglets fed with FM, SCP and SM were 1.433, 1.480 and 1.443; 
1.500, 1.433 and 1.511, respectively. The SM presents some inconveniences in feed of piglets in early age, 
related to the low digestibility, the presence of the antigenic proteins, besides the inhibitors of proteases and 
lectins, causing alterations in the intestinal mucosa, and, consequently, the rate of growth of the piglets. In this 
context, the use of SCP improves the performance parameters of the piglets in the starter and the total period 
of nursery in relation to SM.
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Percentage of broiler carcass condemnations in different seasons

Rodrigo Garófallo Garcia1, Rafael Belintani1, Rodolpho Echeverria Marques*1, João Paulo 
Tiburcio Bueno1, Tassia Maria Souza Bevilaqua1, Irenilza de Alencar Naas1, Rodrigo Borille1

1Universidade Federal da Grande Dourados, 79.804-970, Dourados-MS, Brazil.
*Graduando de Zootecnia – rodolphotopo@gmail.com

The aim of the study was to evaluate the influence of seasons on percentage of convictions broiler carcasses 
at slaughterhouses. It was used data from Federal Inspection Service (SIF, Brazil) of 2165 broilers batches, 
related of slaughters from  2015 of a commercial poultry slaughterhouse in center-west region of Brazil. 
Seasons were divided in (total N = 2165 batches): summer (N = 555 batches), fall (N = 519 batches), winter 
(N = 551 batches) and spring (N = 540 batches). It was analyzed the percentage of convicted birds for each 
pathology (aerosaculitis, cellulite, dermatosis  and ascites) and average weight per bird (kg) at slaughter 
time. Results were submitted to variance analysis (ANOVA, P <0.05) and in case of significance effect were 
compared by Tukey test (P <0.05). Results showed that seasons affected (P <0.001) convictions (%) for 
aerosaculitis, cellulitis, dermatitis, ascites and average weight. Convictions for aerosaculitis were higher 
(P<0.05) in the summer (0.08%) compared to fall (0.05%), spring (0.03%) and winter (0.02%). Cellulite 
was higher (P <0.05) in the summer (1.34%), followed by fall (1.0%), spring (0.68%) and winter (0.56%), 
respectively. Convictions for dermatoses were higher (P <0.05) in the summer (1.11%), followed by fall 
(0.77%), winter and spring (0.59 and 0.57%). Ascites syndrome had a higher percentage (P <0.05) in winter 
and summer (0.10 and 0.10%), followed by fall (0.07%) and spring (0.06%). The highest average weight 
(P <0.05) appear in autumn (2.84 kg) followed by summer (2.76 kg), winter and spring (2.68 and 2.66 kg 
respectively). In conclusion, summer appears as the factor that causes most convictions, even not providing 
the highest weight gain in birds.
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Performance and economic assessment of immunocastrated heavy pigs

Ricardo Schmitt*1, Marcia S. Vieira1, Simona M. Siqueira1, Marcelo F. A. Pinto1, Anna M. 
Batista1, Marson  B. Warpechowski1
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*Master Science student - rpschmitt82@gmail.com

Performance and economic viability of surgically (SC) and immunologically castrated (IC) male pigs, 
were evaluated until to two target weights (120 and 135 kg). Sixty Tallent x DB-90 pigs were used for 
each castration treatment (19.3 ± 1.8 kg BW), housed in groups of 20 in pens with automatic feeder and 
nipple type drinkers. Surgical castration took place at 5º d of age, while the vaccination with Vivax® was 
made at 98 (1st dose) and 126 d of age (2nd dose), that is the immunocastration protocol proposed for 
slaughter after 154 d of age (~120.0 kg). Both groups received the same three-phase dietary program, with 
80 kg pig-1 from 22 to 55 kg BW, 63 kg pig-1 from 55 to 80 kg BW, and 150 kg pig-1 from 80 kg to the final 
target weight. Average daily feed intake (ADFI), body weight (BW) and backfat thickness (BFT; measured 
by ultrasound at the last rib) were measured weekly. Cumulative performance and the BFT results were 
evaluated until to 120.9 ± 5.7 kg (normal target weight) and to 136.5 ± 5.6 kg (heavy target weight) and 
the non cummulative interval from 120 to 136 kg was also evaluated. Economic evaluation was based on 
the profitability (R$ / kg / year), calculated with data of the 2015 year for the Paraná State - Brazil, for 
the two target weights of each castration method, based on the annual average price of slaughter pigs and 
the production cost per pig weight at slaughter, calculated using the variable cost, the depreciation, and 
the fixed cost for the commonly production system of the region. At the normal target weight, the method 
of castration did not affect final BW, ADFI or ADG, but IC pigs had better FCR (2.38 vs 2.51) and lower 
BFT (14.0 vs 16.3 mm) (P < 0.050). There was no difference in the cumulative overall performance of pigs 
raised up to the normal or to the heavy weight, with a less significant difference in the BFT between IC and 
SC in the least weight (17.0 vs 18.2 mm, P < 0.07). Considering only the interval between 120 kg up to 
136 kg, IC pigs had worst FCR (3.50 vs 3.23), higher BFT (18.21 vs 17.04) (P < 0.05) and a trend to higher 
ADFI (4.01 vs 3.51; P = 0.07). Increasing the slaughter weight reduced from 3.07 to 2.74 the number of 
lots per year, but increased by 3% the kg produced per year, and increased the annual profitability of the 
farm in 21% and 16% in SC and IC pigs, respectively. The longer housed time that IC pigs underwent, 
after the second vaccine dose, resulted in poorer performance, that showed the vaccination protocol should 
to be adjusted for the target weight in the case of heavy pigs production. The increase in the target weight 
up to 136 kg, without feed restriction, do not change significantly the overall cumulated performance and 
carcass of IC and SC pigs, increase the kg of pigs produced per year and result in higher farm profitability. 

Keywords: market weight, production system, swine 
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Performance of broiler chickens fed with increasing levels of corn germ meal
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*Doctoral student – elainy.lopes@yahoo.com.br

The corn germ meal (CGM) is from the industrialization of corn by the wet milling process. This by-product 
does not pass through oil extraction process, maintaining its high lipid levels. The objective of this research 
was to evaluate the performance of broilers at 42 days fed with increasing CGM levels. 648 Cobb 500 broilers, 
one day old, were housed in pens (1.15 x 1.80 m), distributed in a completely randomized design  with 6 
treatments and 6 replicates, 18 birds per experimental unit. The treatments used were: a reference diet based 
on corn and soybean meal, and 5 diets tests with inclusion of the CGM (4, 8, 12, 16 and 20%). The broilers fed 
increase of CGM in the diets, there was a decrease in the amount of corn and soybean oil in the formulations, 
where at  20% of CGM, soybean oil not included. The results were submitted to analysis of variance and 
the means compared by the Dunnett test, also was performed regression analysis (p<0.05). Feed intake (FI), 
body weight gain (BWG) and feed conversion ration (FCR) were evaluated in the period from 1 to 42 days. 
In the 1 to 7 days old phase of broilers, there was a linear decreasing effect for the FI (152.2a, 151.1a, 145.4ab, 
147.4ab, 144.5ab and 140.2b, grams, respectively for the treatments) and BWG (138.5a, 137.7a, 132.5ab, 134.6ab, 
131.7ab and 127.9b, g), but did not occur for the RCF (1.099, 1.097, 1.097, 1.097, 1.096, 1.096, g:g). To 1 to 
21 days the CGM increase in the diets had a linear decreasing for FI (1,328a, 1,339a, 1,302a, 1,325a, 1,283ab, 
1,247b, grams) and BWG (1,013a, 1,033a, 1,003ab, 1,001ab, 0,966bc, 0,934c g), consequently churning in the 
FCR (1.309, 1.296, 1.298, 1.323, 1.328, 1.336, g:g; y:1,297+0,0018x, R20,67). However, in the total period 
(1 to 42 days), there was only a decrease in BWG (2,899a, 2,939a, 2,913a, 2,921a, 2,833b, 2,761b, grams) 
and worsening of the FCR  (1.663a, 1.655a, 1.660a, 1.663a, 1.724b, 1.736b, g:g; y:1,551+0,0036x, R2:0,73). 
Therefore, the CGM inclusion level of 12% for broiler is recommended, without affecting performance from 
1 to 42 days of age.

Keywords: by-product, feed intake, lipid source
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Performance of broilers supplemented with vitamin D
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Vitamin D is an element closely associated with animal metabolism, so dietary deficiency can limit poultry 
performance, especially under stress conditions. The research was developed to evaluate the effect of 
supplementation of vitamin D levels on the diet, under performance parameters, such as feed intake, weight 
gain, feed conversion, breeding viability and productive efficiency index, of broiler chickens from the period 
of 22 to 33 days of age, under heat stress conditions. For the installation of the experiment were selected, at 
22 days of age, 612 chicks (males and females) of the Ross lineage, with initial mean weight of 740.5 ± 9.0 g. 
The birds were distributed in a complete randomized block design, with six treatments (0; 600; 1,200; 1,800; 
2,400 and 3,000 IU vitamin D3 kg-1 of feed) and six replicates each. Feed intake and crevice viability were 
not influenced (P>0.05) by vitamin D3 levels added to diets, however, treatments influenced weight gain, feed 
conversion and productive efficiency index linearly (P<0.05), according to the equations: Y = 0.0000175x + 
0.950 (R² = 0.54), Y = 0.0000274x + 1.642 (R² = 0.52) and Y = -0.016 + 482.816 (R² = 55), respectively. It 
is concluded that vitamin D supplementation improves weight gain, but worsens the feed conversion and the 
productive efficiency index of broiler chickens from 22 to 33 days of age.

Keywords: consumption, birds, diet, heat, stress, vitamin
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Performance of cut quails fed with sunflower cake
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Sunflower cake is a byproduct of oil extraction by pressing. It is rich in fiber, protein and ethereal extract and 
has been included in animal feed instead of traditional foods, reducing feed costs.The objective of this study 
was to evaluate the performance of cut quails fed with the inclusion of different levels (0, 5, 10, 15, 20 and 
25%) of sunflower cake in isonutritive and isocaloric diets (23 % PB and 2950 EB). They were used in 432 
cutting quails between 7 and 42 days old, distributed in a completely randomized design with six treatments, six 
replicates and 12 birds per experimental unit. Feed intake (g bird-1), weight gain (g bird-1) and feed conversion 
(g bird-1) were evaluated. The data were submitted to regression analysis and the comparison of means by 
Dunnett’s test (5%). According to the regression analysis there was a quadratic effect of the inclusion of 
sunflower cake from 5% on the gain of (Y = 208.83 + 4.03X - 0.13X², R2 = 0.98) and feed conversion (Y = 
5.47 - 0.14X + 0.005X², R2 = 0.99), the minimum point was 14%, obtaining points of maximum weight gain 
and better feed conversion estimated  at 15.5% and 14%, respectively. However, according to Dunnett’s test, 
feed intake, weight gain and feed conversion did not differ significantly in birds fed the different levels of pie 
in the diet and those fed the control diet. Considering the performance, up to 25% of sunflower cake can be 
included in the quail feed, obtaining a better feed conversion with the inclusion of 14%.
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Performance of cutting quails submitted to diets with different lipid levels 
and different housing densities
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The objective of this study was to evaluate the performance of cutting quails submitted to diets with different 
levels of soybean oil and and different densities. The experiment was conducted in the Poultry Sector of the 
Departament of Animal Science of the Federal University of Ceará – UFC, Fortaleza – Ceará, from november 
19th, 2016 to december 30th, 2016, lasting 42 days. A total of 550 birds distributed in a completely randomized 
design (CRD) in a 3x2 factorial scheme were used, with three levels of soybean oil inclusion (0, 2 and 4%) and 
two housing densities (215.6 e 188.6 cm2 bird- 1) with five replicates of 14 and 16 birds per boxing for first 
and second densities, respectively. The experimental ration were formulated to be isoenergetic and isonutrient. 
To measure the variables from performance, it was weighed the ration and the leftovers, as well as the birds at 
7 and 42 days to determine feed intake, weight gain and feed conversion. For the statistical analysis, the data 
were submitted to variance analysis through the SAS program and then the means were compared by SNK test 
at 5% of significance. According to the analyzed data, it was observed that there was no effect of soybean oil 
inclusion levels on any performance variable. However, there was a significant effect of housing density on 
feed intake, which was lower for birds raised at density of 188.6 cm2 bird-1(783.78g of feed) compared to birds 
raised at density of 215.6 cm2 bird-1 (808.69g of feed), however without their effect on weight gain and feed 
conversion. There was no significant interaction between oil levels and housing densities. The difference in 
feed intake was possibly due to a higher heat production of birds raised in higher housing density, considering 
that in hot enviroments, birds reduce feed intake to mantain their constant body temperature. It was concluded 
that cutting quails from 7 to 42 days, raised in density of 188.6 cm2 bird-1, had lower feed intake, but it didn’t 
affect weight gain and feed conversion, regardless the level of oil in rations. 
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Performance of free-range broiler chickens fed different levels of turmeric 
(Curcuma longa L.) in the diet

João P.B. Sousa1, Mônica M.A. Brainer1*, Brena C.R. Silva1, Paulo R.S.C. Leite1, Jean
S. Martins1, Vilson M. Pinto1 
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The free-range chickens farming is one of the most promising segments of alternative poultry production, 
due to the demand for tastier, firm and pronounced flavor products. In this type of farming, poultry cannot 
receive growth promoters or ingredients of animal origin in the diet. In this context, the phytotherapics appear 
as a good alternative for the substitution to antibiotic growth promoters in the diet of free-range chickens. 
The objective of this work was to evaluate the effects of the inclusion of different levels of turmeric powder 
(Curcuma longa L.) in the diet on the performance of free-range broiler chickens. The experiment was carried 
out in the poultry sector of the Goiano Federal Institute - Campus Ceres, Ceres/GO, where 240 female free-
range broiler chickens of the Label Rouge lineage were used in two periods. In the period from 1 to 35 days, 
the effect of the inclusion of different levels of turmeric powder (0%, 1%, 1.5% and 2%) on the performance 
variables (weight gain, feed intake and feed conversion) with the birds installed in a broiler house divided into 
boxes. In the period from 36 to 90 days, all birds were housed in a shed with outdoor access and submitted to 
basal diet without turmeric powder in order to evaluate the residual effect of the inclusion of turmeric in the 
previous period on the weight gain at 90 days. The experimental design was completely randomized, with 
four treatments, four replicates and 15 birds per experimental unit. The treatments consisted of T1 - basal diet 
(control treatment); T2 - basal diet with addition of 1% turmeric powder; T3 - basal diet with addition of 1.5% 
turmeric powder; T4 - basal diet with addition of 2% turmeric powder. The data were submitted to analysis 
of variance, and the means of the treatments submitted to the regression analysis. According to the quadratic 
behavior of the regression equations of the feed intake, weight gain and feed conversion according to the 
different levels of turmeric in the period from 1 to 35 days, greater weight gain of the birds was verified at the 
level of 0.73% and better feed conversion at the level of 0.59% turmeric in the diet. Regarding the residual 
effect of the addition of turmeric on weight gain at 90 days of age, it was verified that birds fed 2% turmeric 
in the period from 1 to 35 days presented greater weight gain than birds submitted to the others treatments. 
Therefore, the inclusion of powder turmeric in the diet of females free-range broiler chickens between 1 and 35 
days has a positive effect on weight gain and feed conversion at the levels of 0.73% and 0.59%, respectively. 
However, the 2% level of turmeric promotes a greater residual effect on the weight gain of freerange broiler 
chickens at 90 days of age. 

Keywords: curcumin, growth promoter, Label Rouge, phytotherapic, weight gain 
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Performance of hick broilers raised in paddocks and supplemented with 
probiotic
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Poultry farming in Brazil is one of the activities in great expansion. Among the factors that contribute for 
this increase in productivity is the alternative systems used to grow these birds, which reduces the costs of 
production. In these systems poultry are raised in an environment very similar to the natural, aiming great 
quality food and high added value. The experiment was conducted in order to evaluate traits such as animal 
performance, carcass yield and cost of production for male roosters of Label Rouge  line, reared on Tifton-85 
pickets, fed with commercial probiotic supplemented ration.And a complementary objective to offer a mini-
course on hick poultry production, handing a didactic hornbook to producers in Bambuí-MG area. Twenty-
one thousand male broilers of Label Rouge lineage were kept in shelters until 29 days of age and from 29 to 
90  days in experimental pickets were used. The experimental design was completely randomized, with two 
treatments (commercial ration and commercial ration supplemented with probiotic “Bacillussubtillis DSM 
15.544” and five  replicates, consisting of 21 birds per treatment. Both treatments had free access to Tifton-85 
pickets (Cynodonspp). Average weight gain (AWG), weight gain (WG), feed intake (FI), feed conversion 
(FC), mortality and viability were evaluated. The data was submitted to variance analysis, and the means 
were compared by the F test with 5% probability. The addition of probiotic to the Label Rouge broiler diet 
at the levels used in the research did not interfere with the following traits: AWG, WG, and FC for the total 
experimental  period (P> 0.05). The inclusion of 300g/ton of Bacillus subtilis DSM 15,544 probiotic to the 
Label Rouge broiler diet did not have a significant influence to the bird’s performanceduring the evaluated 
period, (P <0.05). There is a need for further studies and research related to supplementation of this additive 
in the diets of birds due to the many factors that may influence the process of probiotic action in the animal 
physiology when it comes to different dosages and production phases. Predictively, is acceptable say that the 
sanitary challenge was not sufficient to demonstrate the effectiveness of probiotic action.

Keywords: Poultry in Brazil, hick Birds, Label Rouge, alternative creation, Chicken Diet

Acknowledgments: Federal Institute of Minas Gerais Bambuí campus where the research was developed and 
the experiments took place.

mailto:Science-kaique.tim@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 889

Performance of light pullets fed sunflower cake from 7 to 17 weeks of age
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The sunflower cake, result from the extraction of crude oil from the seeds by cold pressing, in a mechanical press, 
has chemical and energetic composition that makes it possible to be added in poultry feed. On this, the objective of 
this study was to evaluate the performance of light pullets fed sunflower cake from 7 to 17 weeks of age. To start 
the experiment, the poultry were weighed individually and selected based on body weight, to obtain homogeneous 
experimental plots, 648 Hy-Line W-36 pullets with initial mean weight of 451 ± 11.95 g were distributed in a 
conventional poultry house for growth fase containing galvanized wire cages provided with trough type feeders 
and nipple type drinkers. The experimental design was a completely randomized design with six treatments and 
six replicates of 18 poultry each. Treatments consisted of diets containing inclusion levels of 0, 5, 10, 15, 20 and 
25 % of sunflower cake. These were formulated to be isonutritive and isoenergetic, considering the nutritional 
requirements contained in the lineage management manual. The parameters evaluated were feed intake (g-1 ave), 
weight gain (g-1 ave) and feed conversion (g-1 g). The statistical analysis of the data was performed using the 
computer program Statistical Analysis System. The data of the treatments were submitted to analysis of variance 
and comparison of means by the Dunnett test (P<0.05). Then, regression analysis was performed for the data 
obtained with the different inclusion levels of the sunflower cake (5, 10, 15, 20, 25 %). The mean results obtained 
for the treatments 0, 5, 10, 15, 20 e 25 % de sunflower cake were respectively: feed intake (3428.82; 3424.40; 
3459.32; 3518.34; 3530.83; 3590.57 g-1 ave), weight gain (726.45, 728.67, 717.04, 732.04, 730.47, 731.19 g-1 
ave) and feed conversion (4.72, 4.70, 4.82, 4.81, 4.84, 4.91 g-1 g). According to analysis of variance there was a 
significant difference between treatments for feed intake and feed conversion. When comparing the means of the 
treatments by the Dunnett test (P<0.05), it was verified that feed intake and feed conversion of poultry fed the diet 
whith inclusion of 25 % of sunflower cake were higher than those fed with control diet. According to the regression 
analysis, the inclusion of sunflower cake at levels from 5 % promoted a linear increase in feed intake (Y = 3383.50 
+ 40.385X; R² = 0.97) and feed conversion (Y = 4.684 + 0.0088X; R² = 0.85). Up to 20 % of sunflower cake can 
be included in the diet of light pullets in the period of 7 to 17 weeks of age.

Keywords: alternative feedstuff; feed conversion, Helianthus annuus, poultry nutrition, weight gain
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Performance of piglets fed with calcitic seaweed meal (Lithothamnium sp) 
in the nursery

Liliana B. de Azevedo*1, Paulo Levi O. Carvalho2, Newton T. Escocard de Oliveira2, 
Jansller L. Genova2, Heloíse Trautenmüller2, Isabela F. Leal2, Adriana B. da S. Costa2, 
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1UFBA, Salvador- Bahia/Brazil; 2Unioeste, Marechal Cândido Rondon-Paraná/Brazil
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The lithothamnium sp is a fossil, rich in minerals elements,with potential for use in animal feed, mainly 
as a source of calcium.Thus, the objective of this study was to the to evaluate performance of piglets fed 
with calcitic seaweed meal (CSM) in the nursery. For this, was conducted a performance test, using 96 
piglets crossbred, entire males, with initial body weight 6.01 ± 0.7 kg and final body weight 24.39 ± 3.32 
kg, distributed in randomized blocks design with three treatments, eight repetitions and four animals per 
experimental unit. The blocks were formed in the basis of the initial body weight of animals. The treatments 
were constituted by the inclusion of two sources of calcium (A treatment: calcitic limestone (CL), B treatment: 
CSM + calcitic limestone and C treatment: CSM). The diets were formulated to meet the nutritional and 
energy requirements of each phase (pre starter I, pre starter II and starter). The variables analyzed were 
daily feed intake (DFI), daily weight gain (DWG), feed conversion (FC) and final body weight (FBW). 
For statistical analysis procedures adopted were: application tests of normality (Shapiro-Wilk and Levene) 
analysis of variance, outliers or influential, starting weight as covariate, Tukey test to 5%. In the pre starter I 
there was difference (p<0.05) only between the treatment classes DFI, being greater for the CL source (0.333 
kg) when compared to CSM + CL (0.306 kg). No difference was observed in the performance variables in the 
pre starter II (p>0.05), however, in the starter was observed significant difference (p< 0.05) among the sources 
of calcium, in which piglets fed with CL presented a 2.33% reduction in the DFI (0.960 kg) when compared 
to those feed with CSM (1.037 kg). For FC (1.39) in the starter, the animals fed with CL presented 2.51% 
improvement in relation to fed CSM + CL (1.50). The use of the CSM in substitution to the traditional source 
of calcium can be recommended for the feed of piglets in nursery, without spoil the performance parameters.

Keywords: red seaweed, biogenic limestone, calcitic limestone, alternatives sources, macromineral
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Performance of rabbits fed diets containing different levels of enzyme 
complex
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The feeding of rabbits is based on diets containing high levels of carbohydrate, being much of this formed 
by cellulose. Thus, the use of enzymes in rabbit diets may be an alternativetoimprovenutrientavailability.
Theobjectiveofthisstudywastoevaluatethe influence of an enzymatic complex formed by cellulase, amylase 
and protease on the performance of rabbits in the growth phase. The experiment lasted 30 days and was 
carried out in the Department of Animal Husbandry Department of the Southeast IFMG - Rio Pomba Campus. 
New Zealand rabbits, 40 days old and mean weight of 520 ± 23g, were distributed in a completely randomized 
design with four treatments (0, 250, 500 and 750 ppm of enzyme complex), five replicates and four rabbits per 
rabbit. cage. At the beginning of the test, the animals were previously standardized by body weight and housed 
in 20 galvanized wire cages, fitted with nipple-type drinkers and semi-automatic feeders. The commercial 
rations containing 155.20.kg-1 of PB (min.), 25g.kg-1 of EE (min.), 120g.kg-1 of FB (max.), 20g.kg -1 of Ca 
And 5g.kg-1 of phosphorus (min.) Received the enzymes in an on top form according to the established level, 
having as vehicle gelatin solution. Rabbits received feed twice a day (7 and 17 hours) at will. It was observed 
that animals fed diets containing 750 PPM of complex gained 1.394 kg more than the control treatment, in 
addition to feed conversion improve from 2.69005848 to 3.703703704. Nevertheless, statistically, no effects 
(p> 0) on the performance parameters were observed. It is concluded that the use of the enzyme complex in 
rabbit diets did not influence the performance parameters evaluated, but should be studied at higher inclusion 
levels and / or used on a restricted diet.

Keywords: Animal husbandry, Enzymes, Animal nutrition
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Phosphorus levels in ration on carcass characteristics of tambaqui in the 
fattening phase
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The tambaqui (Colossoma macropomum) is considered a promising species for sustainable fish farming due to 
its zootechnical characteristics. Phosphorus is one of the most limiting minerals in the ingredients of vegetable 
origin, is essential for the  formation of bone structure, cell membranes, phosphoproteins, energy transfer, 
regulation of acid-base balance, and enzymatic and hormonal systems. Considering the lack of information 
about the phosphorus requirements in rations for different phases of tambaqui creation, the current study 
was aimed to determine the effects of dietary levels of total phosphorus on tambaqui carcass characteristics 
in the fattening phase (100 The 500 grams). 150 tambaquis were used, with three different mean initial 
weights (85.40± 1.10 g; 112.03 ± 1.57 g and 140.63 ± 1.57 g) in a randomized block design as a function 
of initial weight, composed per six treatments and five replicates per treatment in three blocks and five fish 
per experimental unit. The treatments were six isoproteic experimental diets, isocaloric and isocalcium 
with different levels of phosphorus total (0. 41; 0.60; 0.79; 0.98; 1.17 and 1.36%). The fish were distributed 
in 30 boxes of polyethylene with volumetric capacity of 500 L in closed system, equipped with a supply 
system, aeration and drainage individual, during 89 days. The analyzes performed were the body composition 
parameters, protein daily deposition, fat, ashes and body phosphorus, and phosphorus and nitrogen retention 
efficiency. The treatments not influence fat and body phosphorus levels, and in the rates of daily deposition 
of fat and phosphorus. With the elevation of phosphorus levels in the ration, the moisture content reduced in 
a quadratically form up to the estimated level of 0.99%, increasing, in this way, the percentage of dry matter 
deposited of the fish. On the other hand, There was a quadratically increase in the levels of protein and ashes to 
the estimated  levels  of 0.95% and 0.97%, respectively. The elevation of total phosphorus levels increased the 
protein and ashes deposition of the fish in a quadratically way up to the estimated levels of 0.92% and 0.94%, 
respectively. Com relação à eficiência de retenção de nitrogênio, the elevation of total phosphorus levels, 
improved this variable in a quadratically way up to the estimated level of 0.93%. On the other hand, provided 
a quadratically reduction in fish phosphorus retention efficiency. It is concluded that the recommendation 
of the levels of total phosphorus in rations for tambaqui in the fattening phase to optimize the deposition of 
protein and ashes is 0.94%.

Keywords: Colossoma macropomum, nutritional requirement, minerals
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Phytase enzyme doses in feeds for broiler chickens from 1 to 41 days
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*Doctoral student - anapaulasaccomani@usp.br

The use of phytase enzyme in feeds for broilers is directly related to the improvement in the performance of 
the animals due to the higher liberation of phytic phosphorus. Recent evidence suggests that the use of high 
phytase dosages may promote gains in animal performance and improve the digestive physiology of nutrient. 
However, these effects are not entirely knew. So, the objective was to evaluate different phytase doses on the 
performance of broilers from 1 to 41 days of age. Thousand two hundred, one-day-old male broilers, Cobb 
500®, were randomly assigned to a randomized block design with five treatments and eight replicates of 
30 birds each. The treatments used were: 1) Positive control according to the requirements of the Brazilian 
Poultry and Pork Tables for male broilers with medium performance; 2) Negative control (CN) with reduction 
in nutritional matrix equivalent to phytase dose of 750 FTU/kg, without inclusion of the enzyme; 3) CN with 
phytase inclusion at 750 FTU/kg; 4) CN with phytase inclusion at 1000 FTU/kg; and 5) CN with phytase 
inclusion at 1500 FTU/kg. The reduction of the nutrients in the negative control was 0.184% of available 
phosphorus, 84.8 kcal/kg of metabolizable energy, 0.36% crude protein, 0.206% calcium, 0.002% sodium, 
0.006% digestible lysine and 0.019 % digestible methionine + cystine. The enzyme used was Natuphos® E 
10,000 FTU/g, a novel 6-phytase of hybrid origin. At 41 days of age, the feed intake, body weight, body weight 
gain, feed conversion, viability (100 -% mortality) and the productive efficiency index were determined. The 
data were submitted to analysis of variance and in case of significance, the Scott-Knott test (5%) was applied 
using RStudio program. No effect of treatments (p>0.05) on feed intake, feed conversion and viability was 
found. Negative control, without inclusion of phytase, impaired body weight, body weight gain and productive 
efficiency index. However, for body weight, body weight gain and productive efficiency index treatments of 
CN with the inclusion of phytase enzyme at any dose promoted results similar to that of the positive control 
and better than the CN (p<0.05). It is concluded that the use of phytase in feeds for broiler chickens allows 
the reduction of nutritional levels without compromising performance, which is an alternative for reducing 
feeding costs.

Keywords: available phosphorus, broilers, exogenous enzyme, performance, phytic acid
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Phytogenic additives in piglets feed on post weaning and nursery: a meta- 
analysis
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Phytogenic additives use in animal feed has been studied to be an alternative to the antibiotics uses. Thus, a 
meta-analytical study was carried out with the objective of analyzing the use of phytogenic additives post-
weaning piglets and nursery piglets. The BioModel Group at the State University of Ponta Grossa using 
indexed national and international publications, following the criteria of, conducted the study: a) using piglets 
in the post-weaning and nursery stages, b) using phytogenic additives with or without antibiotic evaluation 
and c) performance results. The main phytogenic additives evaluated were garlic, rosemary, boldo, cinnamon, 
clove and chamomile. The physical form of inclusion / addition of the vegetal extracts in the animal’s feed 
were mainly in powdered dehydrated and essential oil micro encapsulated forms. The main antibiotics and 
antimicrobials used in the treatments were avilamycin, chlortetracycline and colistin. The study included 
42 articles, totaling 5107 animals, published between 2002 and 2016, distributed in 149 treatments, with an 
average of 4.82 animals per experimental unit. Data were analyzed for means and variance. The mean initial 
and final weight in the studies were 7.6 kg (range of 4.9 to 19.5 kg) and 13.5 kg (range of 4.7 to 42 kg). The 
mean daily feed intake of piglets fed diets with vegetal extract (EXV) and antibiotic (ATB) did not differ (P> 
0.05) from the control group (128.3; 128.1 vs. 123.5 g/kg/PV0.60). The average daily gain of piglets fed diets 
containing EXV (82.8 g/d/kg/PV0.60), ATB (83.7 g/d/kg/PV0.60) and control (82.1g/d/kg/PV0.60) did not differ 
from each other. The use of phytogenic additives as a substitute in the use of antibiotics does not alter the 
performance of post-weaning and nursery piglets. 

Keywords: antibiotic, plant extracts, swine
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Piglet’s performance submitted to different diets based on soybean: data 
validation by INRAPORC® software
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The efficiency of post-weaning piglet’s diets is usually evaluated through performance experiments. 
Nonetheless, this type of evaluation can be performed through different nutritional modeling software, such 
as INRAPORC®. The present study aimed to evaluate the INRAPORC® software to predict the performance 
at the lower limit of its simulation capacity (piglets from 15 kg body weight). Input data was obtained from an 
experiment presented in a literature article (“Piglet performance in nursing phase when fed diets containing 
soybean protein concentrate”). Data from 64 piglets divided into two treatments have been inserted in the 
software modules to evaluate average daily feed intake (ADFI), average daily weight gain (ADWG) and 
feed conversion ratio (FCR). The diets used in the experiment included in their composition one of two 
soy sources, differing between them with respect to the processing: high protein soybean meal (SM) and 
soy protein concentrate (SPC), with 48% and 60% of crude protein, respectively. The piglet’s growth was 
simulated and performed based on an average body weight from 15.72 to 24.96 kg (50 to 64 days of age). 
The experimental data showed an ADFI of 1.19 kg per piglet considering both diets and the INRAPORC® 
prediction presented an ADFI very similar to the experimental data (1.20 kg and 1.17 kg per piglet for the 
SM and SPC diets, respectively). The ADWG in the experiment was 0.671 and 0.667 kg per day for piglets 
fed the SM and SPC diets, respectively, while the ADWG predicted, on average, was 113 g more per piglet 
per day than the observed in both diets. The difference between the ADWG estimated by the program and 
the observed in the experiment may be due to the assumption in the model used that all feed has been fully 
consumed, determining the expected gain for the nutrients contained in the diets and disregarding the possible 
feed waste. Regarding the FCR, both experimental diets showed a value of 1.78 while the FCR predicted by 
INRAPORC® was lower, with  values of 1.53 and 1.50 for piglets fed with SM and SPC diets, respectively. 
Since the FCR depends on the ADWG, the lower value estimated at INRAPORC® was due to the higher 
estimation of ADWG than the observed in the experiments. The study showed that INRAPORC® software is 
an accurate tool to predict the  piglet’s  performance based on the lowest body weight recommended for the 
simulation (15 kg), and it can be used in the future for piglets growth simulation studies.

Keywords: modeling, nursery phase, pigs, simulation
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Pirarucu by-product acid silage meal in diets for commercial laying hens 
on performance
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The objective of this study was to evaluate the inclusion levels of pirarucu by-product acid silage (PBPAS) meal 
in diets for commercial laying hens on performance. The study lasted 84 days, with seven days of adaptation. 
168 hens Hisex White with 72 weeks were used. The experimental method was completely randomized with 
seven inclusion levels of pirarucu by-product acid silage meal (0; 0,5; 1,0; 1,5; 2,0; 2,5 e 3,0%) and four 
replicates of six birds each. The variables evaluated were feed intake (g/ bird/day), egg production (%), egg 
mass (g) and feed conversion (kg/kg and kg/dz). The data collected were analyzed by polynomial regression. 
Differences (P<0.05) were observed in feed intake (Y = - 0,3122x2 + 1,7704x + 108,67; R² = 0,82), egg 
production (Y = -1,0045x2 + 5,2881x + 84,892; R² = 0,62), egg mass(Y = - 0,7946x2 + 4,4612x + 64,611; R² 
= 0, 64), feed conversion kg/kg (Y = 0,0203x2 - 0,1173x + 1, 7239; R² = 0,  61) and feed conversion kg/dz 
(Y = 0,0361x2 - 0,1956x + 3, 1289; R² = 0, 58). Were observed a great reduction in feed intake in the highest 
levels, mainly due the palatability effect of PBPAS inclusion in the diets, with a consequent fall in the egg 
production and egg mass, and negative increase in both feed conversion (kg/kg and kg/dz). Another factor 
for this reduction, could was the energy level of PBPAS, once the excess fat in the diets leads to satiety by 
the animal, and cause changes in the intake level due it be a physiologic controlling factor. Therefore, it was 
concluded that the PBPAS can be used as an energetic alternative food in  diets for commercial laying hens. 
Up to 2.00% of inclusion, the PBPAS there wasn’t negative influence on performance.
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Plasma parameters of piglets fed with rice co-products
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In swine breeding, the search for alternative foods that meet nutrient and energy requirements is a necessity for 
greater production efficiency. The determination of plasma parameters is an indirect way to evaluate the energy 
and protein metabolism of diets. In this context, the objective of the present study was to evaluate the effects 
of rice bran (RB) and canjica rice 3/4 (CR) on piglet feeding and its effects on plasma levels of cholesterol, 
glucose, triglycerides and plasma urea (PUL). For this, a performance test was conducted using 108 pigs, 54 
castrated males and 54 females, with 15.5 ± 1.0 kg of initial mean weight and final mean weight of 29.9 ± 1.5 
kg, distributed in a randomized complete block design (RB and CR) and four inclusion  levels (16, 32, 48 and 
64%), six replicates, and two pigs per experimental unit. In addition, a control diet (0% of RB and CR) was 
formulated. The diets were formulated with corn and soybean meal, to meet the nutritional requirements for 
piglets in the initial phase. Blood collection was performed via cranial vena cava and the samples were stored 
in tubes containing heparin, except for plasma glucose, in which the samples were stored in tubes containing 
Sodium Fluoride + Potassium Oxalate. After obtaining plasma, the levels of cholesterol, glucose, triglycerides 
and plasma urea nitrogen were determined. The observed data were submitted to analysis of variance to verify 
the effect of the treatments, and later to the polynomial regression analysis. The results showed that piglets 
fed with feed with inclusion levels of up to 64% of both test foods (RB and CR) showed a linear increase 
in plasma glucose levels (81.17 ± 3.21 mg/dL). This change in plasma glucose levels may be related to the 
starch content contained in the co-products (RB and CR), since they present approximately 16% more starch 
when compared to corn. It is known that the amount and type of starch in the ingredients are among the major 
factors that interfere with the piglets’ glycemic levels. For the other parameters (cholesterol: 59.88 ± 3.59, 
triglycerides: 47.86 ± 5.37 and urea: 14.95 ± 1.11 mg/dL) plasma, no effect was observed. In this context, it is 
concluded that the RB an CR inclusion in pig feed at an early stage changes plasma glucose levels.

Keywords: Energetic food, glucose, cholesterol, pigs, blood, triglycerides
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Pre-start diet for broiler chicks
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¹Post-graduate Program in Animal Science, UNIOESTE, Marechal C. Rondon, PR, Brazil; 
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UNIOESTE, Marechal C. Rondon, PR, Brazil, 4 Animal Science undergraduate student, 
UNIOESTE, Marechal C. Rondon, PR,Brazil

*Post-graduate student - gabrielasangalli@hotmail.com

The experiment aimed to evaluate the performance of broilers at 21 days, fed with different amounts of pre-
starter diet. 576 male broiler chicks were assigned in a completely randomised experimental design to four 
treatments, which consisted of providing different amounts of pre-starter diet (100, 200, 300 and 400 grams), 
and six replications, and 24 birds per experimental unit. At the end of the consumption of the respective 
quantities of feed the birds in each experimental unit began to receive a ration based on corn and soybean 
meal, until the 21 days of age, when the broilers and the feed were weighed, to evaluate performance, which 
was measured as the average weight, weight gain, average feed intake and feed conversion rate). Mortality 
was observed daily for the correction of feed intake and feed conversion rate. The results were submitted to 
analysis of variance and polynomial regression, and a probability (p) < 0.05 was considered significant. The 
provision of different amounts of pre-starter diet did not change (P > 0.05) the average weight, weight gain and 
feed intake at 21 days of age. However, the feed conversion rate linearly increased (P < 0.05) with increasing 
the quantity of pre-starter ration. The supply of 100 grams of pre-starter diet provided better feed conversion 
rate at 21 days of age.

Keywords: Feed Conversion Rate, Nutrition, Performance, Poultry Science

Theme 7  |  Nonruminant nutrition and production

mailto:gabrielasangalli@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 899

Production of cecotrophes from rabbits fed with different diets

Aline F. Fernandes*1, Emilyn M. Maeda1, Jackson F. Gomes1, Tiane S. Refatti1, Michele 
Diehl2, Acir F.G. Carvalho3, Jean C. Gehlen1, Roberta Turmina1
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*Master Student – alyneff@hotmail.com

Rabbits (Oryctolagus cuniculus) have great fermentation capacity in the large intestine, more specifically in 
the cecum, which is why these animals can increase the digestibility of fibrous foods. The rabbit produces 
two types of feces; Hard stools and soft stools. Hard stools are usually eliminated by the animal's body while 
the soft are ingested again. This phenomenon is called cecotrophy and soft stools are called cecotrophes. Aim 
was to verify the production of the cecotrophes of rabbits, an experiment was carried out testing different 
diets. Twelve contemporary mongrel male and female rabbits of the Borboleta and Nova Zelândia breeds 
were used. The animals were submitted to three treatments with different diets, being: 100% rami (Boehmeria 
Nivea); 50% rami + 50% commercial feed and 100% commercial feed, with four animals in each treatment. 
The rami was supplied to the animals in pre-dry form and the supply was made at will. The ration used was 
in the pelletized form, both for the calculation of the average consumption and for the chemical composition. 
The experimental period was two cycles of collections, with intervals of seven days and fifteen days before 
the collections, an adaptation to the diets was carried out. In order to collect the cecotrophes, the rabbits were 
prevented from performing the cecotrophy using necklaces made with plastic bottle. They were placed on 
the animals at 7:00 p.m. and taken out at 7:00 am. Synthetic shading fabrics were tied beneath each cage to 
prevent hard and soft stools mixing with the urine, the cecotrophes, along with the stool, remained trapped 
in the Synthetic shading fabrics, and it was possible to collect the cecotrophes, since they were distinguished 
from the hard stools, by color, size and consistency. After the identification of the cecotrophe the collection 
and the weighing began. The experimental design was completely randomized with three treatments, four 
replicates and measures repeated in time. The data were submitted to analysis of variance, and the means 
were compared by the Tukey at a 5% probability level using the Genes program. The production of rabbit 
cecotrophes was influenced by the type of diet provided. When the rami was in the diet the production of these 
cecotrophes increased (P < 0.05), in the 100% rami treatment the production of cecothrophes was of 10.69 
g, in the treatment 50% Rami + 50% of commercial feed presented 8.92 g while in the treatment containing 
100% of commercial feed the production was only 4.75 g, being evident that in the diets containing rami the 
production of cecotrophes was superior when compared to the diet that contained only ration. 

Keywords: Boehmeria Nivea, cecotrophy, nutrition, rabbits, functional cecum
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Production of eggs of laying hens in different creation systems, with and 
without beak trimming

Tatiana G.P. Costa*1, Ariádne de B. Carvalho2, Stanislley K. F. Lins1, Elisandra da S. 
Sousa3, Jaime M. de Araujo Filho2, Amélia Lizziane L. Duarte1, José Gabriel G. Lins¹, 

Eduardo S. Beltrão1

1Instituto Federal da Paraíba/ Campus Sousa/PB, Brazil; 2Universidade Federal de Campina 
Grande/ Patos /PB, Brazil; 3Universidade Federal da Paraíba/ Areia/PB, Brazil

*Professor–tatizoot@gmail.com

In Brazilian northeastern “sertão”, high temperatures raise stress in birds, which tend to increase water intake 
and to decrease dietary intake, which may stimulate a reduction in egg production and quality. In contrast, 
the floor can minimize stress, as birds can use means to reduce the effects of heat and express their behavior 
in order to allow its dissipation. Weshould carefully consider and evaluate the advantages and disadvantages 
of production systems and the beak trimming technique in order to propose a more viable alternative to egg 
production in the Brazilian semiarid region.  The objective of this study was to evaluate two production 
systems and the effects of beak trimming on the production of laying hens in the semiarid region. We carried 
out the experimentin the poultry sector of the Federal Institute of Paraíba–Sousa campus, in the northeastern 
semi-arid region of Brazil. One hundred and forty-two Lohmann Brown laying hens, approximately 42 
weeks old, distributed in a completely randomized design in a 2 x 2 factorial arrangement (floor x cage, beak 
trimmed x non-beak trimmed), were evaluated for 10 weeks. Each treatment contained 6 replicates, with 8 
birds per replicate, totaling 48 birds per treatment. All eggs of each treatment were collected  daily, identified 
separately by treatment, and at the end of each week the percentage of posture of each treatment, expressed 
as a percentage, was calculated. We submitted the data to analysis of variance, and performed comparisons 
between averages of the treatments using the Tukey’s test at a 5% probability, using the Action Stat program 
(2016). In the first two weeks, there was a significant interaction (p <0.05) between the breeding system and 
the beak trimming system. The lowest production was from the beak trimmed hens reared in cages (49.9%) 
in comparison with hens that were not beak trimmed (86.9%), with the latter presenting similar production 
to the ones reared in floor pens, whether being beak trimmed or not (respectively 89.7%, 87.5%). From the 
third week onwards, cage and floor production were significantly different, with no effect on beak trimming, 
except on the eighth week in which there was no significant effect among treatments. Floor-reared hens had an 
average of 12% more regarding egg production than the cage-reared ones, varying from 5.5% to 20.6% during 
the experimental period. Beak trimming considerably reduces the cage-reared hens’ egg production. The 
floor-rearing system is an alternative that elevates the welfare of the birds, reflecting in a greater production 
of eggs of semi-heavy laying hens.

Keywords: adaptation, welfare, eggs, semi-weighted laying hens
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Profile of beekeeping in some regions of the State of Parana
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The apiculture is an activity that meets all the necessary requirements for sustainability, capable of causing 
positive impacts in the social, economic and environmental spheres. This activity stands out as an alternative 
of income generation and man occupation in the countryside, being essentially ecological, probably lucrative, 
and can be developed in practically the entire geographic space. The objective of this work was to study 
the productive indicators to support the integration of producers, strengthening the competitiveness of this 
chain in the State. We interviewed 76 producers from the State of Paraná. The data were tabulated and the 
responses were grouped into five blocks: Management, Harvest and Harvest; Of Environment; Management 
and Training; Apiculture Technologies; And Social-Economic, where the questions had dichotomic or ordinal 
answers, and the later indicators were calculated for each of these blocks of questions and performed analysis 
of variance, followed by the Tukey test. Only the Indicators of Apicultural Technologies, Socioeconomic 
Indicators and Production showed significant differences by the Tukey test. It was observed that beekeeping 
in the state has indications of profits for the producer. There is little variability of the products obtained, lack 
of incentive for the use of bee products in foods and alternative medicines. It is important to increase the 
professionalization of the activity in order to achieve greater potential for the production of honey and bee 
products. It is necessary that the apiarist makes investments in equipment, participate in courses and events in 
the area, participate in associations and/or cooperatives to improve your achievement.

Keywords: Apis Melífera, indicator, honey, production
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Qualitative characteristics of the carcass of pigs fed different sources 
calcium
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The low availability of calcium and phosphorus in the vegetable ingredients that make up the pigs diets in 
greater amounts justifies the need for supplementation with exogenous sources. The sources of calcium used 
to supplement the diets of pigs can come from calcareous rocks or from animal sources. However, few studies 
are found in the literature evaluating these sources. Thus, the objective of this study was to evaluate the effect 
of dietary supplementation with different calcium sources on the qualitative characteristics of the pig carcass. 
The study was carried out at the Swine Sector of the Unioeste Experimental Farm. A total of 160 piglets (80 
immunocassed males and 80 females), with initial weight of 28.87 ± 3,23 kg and final weight of 126.94 ± 2.58 
kg, distributed in blocks through a completely randomized design, in four treatments (T1 = calcitic limestone, 
T2 = monodicalcium phosphate, T3 = calcined bone meal and T4 = oyster meal), with ten replications of four 
pigs per experimental unit, being that the initial weight and sex were used as determinant factors of each block. 
The calcium sources that composed were included in the diets in varying amounts to meet the percentage of 
total calcium established per phase (growth I = 0.59%, growth II = 0.51%, termination I = 0.49%, termination 
II = 0.37%). At the end of the experiment, 80 animals were randomly selected, 20 per treatment, to collect 
samples of Longissimus dorsi from the left half carcass to evaluate the loss of water by dripping, thawing and 
cooking, shear force, marbling, firmness and color (L*, a* and b*). The normality of the experimental errors 
was evaluated by the Shapiro-Wilk test. The effects of the calcium sources on the dependent variables were 
verified by the analysis of variance, adopting the level of 5% of significance. The results obtained demonstrate 
that the calcium sources tested in this study did not influence the qualitative characteristics of the carcass 
(P>0.05). The loss  of water by drip presented an average percentage of 5.38 ± 2.60%. Obtained a average 
of 8.18 ± 2.69% water loss by thawing and 22.76 ± 4.48% water loss per cooking. The average shear force 
obtained for the pre-cooked Longissimus dorsi samples was 3.71± 1.58 kgf. The averages for marbling and 
firmness were 2.40 ± 0.56 and 2.68 ± 0.55, respectively. For the color variable, obtained a mean of 48.77 ±  
3.75 for luminosity (L*), 4.67 ± 1.59 for saturation (a*) and 3.17 ± 1.38 for tonality (b*). The results obtained 
in this study indicate that the sources tested can be used in the feed for pigs in the growth and finishing phase 
without causing damage to the quality characteristics of the meat.
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Qualitative parameters of meat of broilers created in acidifying treated 
reused litter in period of low rainfall
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1,2,4,5,6 Universidade Federal do Mato Grosso, Sinop/MT; 3 Universidade Federal da Grande 

Dourados, Dourados/MS
*Graduation student - joao.oss@live.com

The qualitative parameters of meat of broiler can be compromised by the quality of broiler litter, especially 
when is reused for several consecutive batches, subjecting birds to stress, altering color, softness and water-
holding capacity of the meat. The use of acidifier in litter promotes reduction in moisture content of litter and 
decreases the production of ammonia, providing better welfare birds. So, the objective to evaluate the effect 
of acidifier of litter on the quality parameters of the meat of broiler during the period of low rainfall. We used 
four commercial aviaries of positive pressure, density of 12 birds/m² with litter of 7° reused. We evaluated the 
effects of an acidifier compound of calcium sulfate activated with sulfuric acid and phyllosilicate expanded 
applied directly to litter two days before the accommodation of the chicks, in concentration of 700 g/m² in 
area of young chicken (applied before the accommodation of birds) and 300 g/m² on remainder the aviary 
(after 14 days of accommodation). The experimental design was completely randomized with two treatments, 
two aviary treated with the acidifying and the other two without any treatment. At the age of 42 days, the 
total of 92 broilers (46 birds/treatment) were sent to the slaughterhouse where chicken breast boneless were 
collected. After 24 hours post-mortem were evaluated pH, objective color (value of L *, a * and b *), exudate 
loss and weight loss by cooking. The results were analyzed by ANOVA and averages compared by Tukey 
test (5%) on SISVAR statistical programmer. The parameters exudate loss, loss by cooking, lightness (L*), 
redness content (a*), yellowness content (b*), not differentiated statically. The values pH presented statistical 
difference (P>0.0154), but these values are within the parameters considered normal (5.89 to acidified and 
5.84 treatment to the control). The pH is decisive for the quality of meat and your fall occurs in function of 
metabolic transformation of the reserves of glycogen to lactic acid. Moreover, has a negative correlation to 
other parameters, because when the pH is low (<5.8) the L* value rises (>49) promoting clearer meats, due to 
reaction of hydrolysis of ATP and glucose. No significant differences were observed for all treatments enter 
parameters. One can conclude that the acidifying applied to litter of 7° reuse modified the pH of the meat 
without influencing the other qualitative parameters of meat of broiler.

Keywords: pH, exudate loss, loss by cooking, lightness, redness
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Quality of meat of broilers fed carnitine, chromium and selenium based 
products in animal protein diets
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Flávia Bellezoni Marinho1, Francielle Renata Bueno1, Thais Dornellas1, Rafaela Brene1
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Factors influencing meat quality can be controlled in the production stages, as well as an addition of some 
nutrients in the animal feed and a purpose of improving the physicochemical characteristics. Carnitine, 
chromium, and selenium can vary physiologically leading to a change in meat quality. Carnitine plays an 
important role in β-oxidation of fatty acids and thus in the production of ATP, which is required in post- mortem 
metabolism, muscle transformation in meat, thus influencing the characteristics of the meat, besides acting 
in the redistribution of lipids in the body. Leading to increased intramuscular fat and decreased subcutaneous 
fat. While chromium is a trace element of the glucose tolerance factor (GTF), which potentiates the action 
of insulin, acting on the metabolism of lipids, carbohydrates, proteins and nucleic acids, providing better 
protein synthesis and fat reduction, and selenium participates as a component Of selenoproteins, which act as 
antioxidants. Therefore, the objective of this work was to evaluate the meat quality of broilers fed carnitine, 
chromium, and selenium (PBCCS) based products containing animal products. Thirty - eight male broilers 
of the 43 day old Cobb lineage were used. Experimental rations were based on corn, soybean meal and meat 
and bone meal, with or without the use of 0.1% of PBCCS in the diet. A  completely randomized design 
with two treatments and 24 replications was adopted. The slaughter was carried out according to commercial 
practices. The meat quality analyzes were performed at the chest 24 hours post-mortem. The pH, color, water 
retention capacity (CRA), water loss per cooking (PPC) and shear force (HR) were evaluated. The obtained 
measurements were submitted to analysis of variance and compared by the F test at 5% of significance. The 
results show that no significant differences were found between the treatments for the values of pH, color, 
CRA, PPC and FC. It was concluded that the use of PBCCS in animal feed rations did not improve the quality 
of the breast meat of broilers.
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Quality of meat of broilers fed with increasing levels of purified glycerin
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The high costs of feeding broiler chickens arouse interest in alternative sources of energy that can replace traditional 
foods. In this sense, research carried out with the inclusion of glycerin in the feeding of broilers, evidenced the 
potentiality of use. Based on this, the objective was to evaluate the physical quality of the breast meat of broilers 
fed with increasing levels of inclusion of purified glycerin in the diets. The experiment was conducted in the 
Aviculture Sector of the School of Veterinary Medicine and Animal Science of the Federal University of Tocantins, 
Araguaína-TO, 160 male chickens of the Cobb 500® lineage were reared until the 7th day of life, according to 
the Recommendations. On the 8th day, birds with a mean weight of 208 ± 16.78 g were homogenized and the 
treatments were distributed in a completely randomized experimental design (DIC), with four treatments (0, 2, 
4 and 6% inclusion of purified glycerin) And four replicates of ten birds per experimental unit. The birds were 
housed in experimental shed, provided with 16 boxes of 2.2 m2, with troughs and tubular and pendulum drinkers, 
respectively. The evaluated variables were coloring of the breast meat (L* = Luminosity, a* = red content and b* = 
yellow content), weight loss by cooking and shear force (softness). At 42 days of age, two birds of each plot, with 
body weight close to the average of the plot (± 5%), were subjected to a 12 - hour fasting meal and slaughtered, 
to determine the color of the breast meat. In the raw meat of the breast (without bone, skin, ligaments and fat) the 
color of the meat was evaluated by CIELAB system (L*= Luminosity, a*= red content and b*= yellow content) 
with colorimeter (Chroma meter) Being the reading realized in three distinct points of the musculatura and the 
determination of the pH, realized by means of penetration electrode, directly in the meat. For determination of 
shear force (softness). Samples were taken as parallelepipeds with 2 x 2 x 1.13 cm, which were placed with the 
fibers oriented perpendicular to the blades of the Warner-Bratzler apparatus. Statistical analyzes will be carried out 
with the aid of the statistical program SISVAR. It was observed that the levels of inclusion of purified glycerin in 
the diets did not affect the mean values of luminosity (L*), red (a*), yellow (b*) and pH of the meat of the breast 
(P>0.05) Of chickens slaughtered at 42 days of age. The levels of inclusion of purified glycerin in the diets did not 
affect (P>0.05) the mean values of weight loss per cooking (PPCO) and the shear force (HR) of the breast meat of 
chickens slaughtered at 42 days of age. The results found in the present study showed that the glycerin purified in 
the diets can be used in up to 6% in the diets of broilers, without affecting the main physical characteristics of the 
meat of the breast. 
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Residual effect of sunflower cake and enzymatic complexes on the early stage of 
production of lightweight laying hens
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Sunflower cake presents high levels of oil, protein and fiber, which justify its use in laying hens, as well as 
the addition of exogenous enzymes in the poultry feed, in order to increase the digestibility of the nutrients, 
improving the efficiency in the utilization of this fibrous food. The objective of this work was to evaluate the 
residual effect of the inclusion of sunflower cake and enzymatic complexes during the growth phase of light 
pullets on the beginning of the egg production phase. The pullets were fed during the growth phase, from 7 
to 17 weeks, with sunflower cake and enzymatic complexes and at the end of the period were transferred to a 
laying shed, maintaining the same experimental design, to test the residual effect of feeding on the beginning 
of the egg production phase, from 17 to 35 weeks, this phase being divided into periods of 21 days. A total of 
360 layng hens of Hy-Line W-36 lineage were distributed in a completely randomized design, containing five 
treatments and six replicates in factorial scheme 2 x 2 + 1, tested during the growth phase. The factors were: 
two levels of inclusion of sunflower cake (10 % and 20 %), 2 forms of enzymatic complexs (presence and 
absence) + 1 additional treatment (control diet). The enzymatic complexes were composed of carbohydrases, 
proteases and phytase. At the start of the production phase only one single feed was offered to the poultry, 
based on corn and soybean meal. The variables studied were, feed intake (g-1 ave-1 day); egg weight (g); 
egg mass (g-1 ave-1 day); percentage of laying (%) and feed conversion per egg mass (g-1 g). The data of the 
treatments were submitted to analysis of variance, then the means were submitted to Dunnett test (P<0.05) 
to compare the control treatment to the other treatments singly and the t test (P<0.05) to compare the factors 
studied. It was found that there was no significant interaction between factors evaluated. The treatments under 
study, did not reveal a significant difference on the performance of laying hens in relation to control treatment 
when compared by the Dunnett test (P<0.05). In the comparison of the means by the t test (P<0.05), the levels of 
inclusion of sunflower cake analyzed did not present a significant difference for the analyzed variables, however 
in the treatments that contained enzymes, there was a significant increase in the feed consumption by laying hens. 
The sunflower cake with or without enzymes can be used in the growth phase of light pullets, without affecting the 
performance characteristics at the beginning of the egg production phase.

Keywords: alternative feedstuff; exogenous enzymes, egg weight, egg mass, Helianthus annuus 
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Sensory characteristics and purchase intent of eggs from quails feed with 
different of cinnamon powder levels in the diet

Thailine S. Santos1, Jucélia S. Araújo1, Cláudia C Lopes*1, Camilla C. S. Santana1, Camila 
B. Santos1, Gregório M. Oliveira Junior1

1Universidade Federal de Sergipe, Departamento de Zootecnia, São Cristovão/SE, Brasil
*cclway@yahoo.com.br

The objective of this research was to evaluate some sensory characteristics and purchase intent of eggs 
from quails receiving diets containing different of cinnamon powder levels. The assay was developed at the 
Laboratory of Non-Ruminants of  Federal University of Sergipe (DZO/UFS). Were used one hundred and 
five eggs of quail distributed in three treatments, coming from quails that received diets containing 0%, 0.6% 
and 1.2% of cinnamon powder. Thirty-five evaluators (ages 18 to 42 years) who were willing to consume 
quails eggs were randomly selected. The eggs were precooked in boiling water for 10 minutes, were cooled 
under running water until at  room temperature. The eggs were peeled and then cut in half (lengthwise). Each 
evaluators received three eggs, one from each treatment, delivered to a white plastic plate identified with a 
3-digit blind code and a sheet for evaluation and differentiation of characteristics of yolk color, flavor intensity 
and purchase intent. Between the test of each egg, the evaluators ingested biscuit of water and salt and mineral 
water at ambient temperature to remove the residual flavor. The ordination test was applied and the means 
obtained were analyzed by the Friedman test, using the Newel and MacFarlane table, for the significance level 
at 5%. There was no significant difference between the  of cinnamon powder levels and the perception of color 
of the yolk by the evaluators, thus, it can be observed that, despite the higher concentration of pigments in 
the diets with of cinnamon powder, these pigments were not able to visibly alter the egg yolk coloring after 
cooking. Likewise, the presence of cinnamaldehyde in the cinnamon did not provide significant difference 
between the results obtained for the eggs flavor intensity. However, there was a significant difference between 
the treatments for purchase intention, where the inclusion level of 1.2% of cinnamon powder in the diet of 
the quails provided greater intention to buy the eggs, when compared to the treatment without cinnamon 
inclusion. This characteristic considers the general appearance of the product and not specific parameters, 
which indicates that quails eggs feed with cinnamon powder may present general appearance with greater 
acceptability by consumers. Based on the results obtained with this research, it is concluded that the addition 
of up to 1.2% of cinnamon powder on the quail diets does not  alter  the sensorial characteristics of the eggs, 
however, it may increase the consumers purchase intention.

Keywords: alternative additives, cinnamaldehyde, consumers, flavor, yolk color

Acknowledgments: Fundação de Apoio à Pesquisa e à Inovação Tecnológica do  Estado de Sergipe (Fapitec/
SE); CNPq - Conselho Nacional de Desenvolvimento Científico e Tecnológico; Setor de Coturnicultura; 
Campus Rural – UFS; Universidade Federal de Sergipe.

Theme 7  |  Nonruminant nutrition and production

mailto:cclway@yahoo.com.br
mailto:cclway@yahoo.com.br


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 908

Sexual maturity of light pullets fed with sunflower cake
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Germana C. Aguiar1, Jales F. Freire1, Fernanda G. B. de Araújo1, Nathália S. Gurgel1
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The feeding of poultry in the growth phase is one of the critical factors of the segment and is directly related 
to the development and sexual maturity of the birds, which are determinant for satisfactory performance in 
the production phase. Therefore, the objective of this study was to evaluate the sexual maturity of light pullets 
fed sunflower cake in the growth phase (7 to 17 weeks of age). From 7 to 17 weeks, the birds were housed 
in galvanized wire cages in a conventional shed for breeding laying hens in growing phase, distributed in a 
completely randomized experimental design with six treatments and six replicates of 18 birds each. At this 
stage, the treatments consisted of diets containing 0, 5, 10, 15, 20 and 25 % inclusion levels of sunflower cake, 
formulated to be isonutritivas and isoenergéticas, according to the recommendations of the lineage manual. 
At the end of the 17 week, the remaining birds (432 poultry) were transferred and distributed in a laying shed 
with galvanized wire cages equipped with trough type feeders and nipple type drinkers, maintaining the same 
experimental design used in growth stage. To evaluate the residual effect of the treatments applied in the 
growth phase, all poultry were fed at will, with a diet for the laying phase, throughout the all experimental 
period. The diet was formulated based on corn and soybean meal according to recommendations of the lineage 
manual. The variables evaluated were mean age at first egg (days), mean age at 50 % of production (days), 
mean age at 100 % of production (days) and mean weight of first egg (g). The statistical analysis of the data 
was performed using the computer program Statistical Analysis System. The data of the treatments were 
submitted to analysis of variance and comparison of means by the Dunnett test (P<0.05). Then, regression 
analysis was performed for the data obtained with the different inclusion levels of the sunflower cake (5, 10, 
15, 20, 25 %). The mean results obtained for the treatments 0, 5, 10, 15, 20 e 25 % de sunflower cake were 
respectively: mean age at first egg (125.83, 123.83, 126.50, 124.67, 125.83, 125.83 days), mean age at 50 % of 
production (137.67, 137.00, 136.50, 135.17, 136.83, 136.17 days), mean age at 100 % of production (149.00, 
147.67, 146.17, 148.33, 147.17, 150.33 days) and mean weight of first egg (41.68, 38.78, 37.24, 38.41, 37.50, 
40.32 g). In the evaluation of the effects of the growth phase on the start of the production phase, it was 
observed that the treatments received by the pullets did not significantly influence the mean age at first egg, 
mean age at 50 % of production, mean age at 100 % of production and the mean weight of the first egg. Up 
to 25 % of sunflower cake can be included in the feeding of light pullets from 7 to 17 weeks of age, without 
affecting their sexual maturity. 

Keywords: alternative feedstuff, egg production, Helianthus annuus, poultry nutrition 
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SID tryptophan and B6 vitamin on day-night behavior and performance of
barrows and gilts (50- to 70- kg)

Leandro D. Castilha*1, Paulo C. Pozza1, Lucas A. C. Esteves1, Lucas P. Bonagurio1, Camila 
F. Muniz1, Isabela F. Leal1, Vinícius R. C. Paula1, Antonio C. Furlan1

1Maringá State University, Maringá/PR, Brazil
*Professor - ldcastilha@uem.br

Tryptophan (Trp) is involved in regulation of animal behavior, since it originates serotonin and melatonin, 
especially in low crude protein diets. However Trp metabolism requires B6 vitamin (B6) as enzymatic 
cofactor. The objective of this study was to evaluate low protein diets with different levels of standardized 
ileal digestible (SID) Trp and B6 for barrows and gilts (50- to 70-kg) on day-night behavior and performance. 
In experiment 1 (Exp. 1) sixty four barrows (initial BW= 50.08 ±1.82kg) were used, and in experiment 2 (Exp. 
2) sixty four gilts (initial BW= 49.17 ±1.86kg) were used. In both experiments a 2 × 4 factorial arrangement 
of treatments was used: two B6 levels (1 and 5 mg kg-1) and four levels of SID Trp (Exp. 1: 0.142, 0.169, 
0.196, 0.223%; and Exp. 2: 0.150, 0.178, 0.206, 0.234%). All barrows (Exp. 1) and gilts (Exp. 2) in each pen 
were individually marked with stock-marker and behavior was continuously recorded for 24h on days 7, 14 
and 21 after the start of the dietary treatment, yielding a total of 3 x 24h behavior recordings (72h). The pigs’ 
behavioral activities were recorded in real time using ceiling-mounted cameras attached to a digital video 
recording system. Behavior was sampled every 10 min for the following characteristics: Sleeping (evidently 
lying down in lateral recumbency, with the body in contact with the floor), Feeding (ingestion of food with 
head in the feeder, and muzzle movements or chew), Drinking (ingestion of water from the water nipple, 
and muzzle movements or chew), Interacting (orally manipulating pen fixtures, licking or biting any part 
of the pen), and Stationary (Standing, sitting or laying, alert, in idleness, urinating and defecating). Growth 
performance was measured at the end of the experimental period, when animals reached about 70kg BW. 
Exp. 1 revealed quadratic effect (P<0.05) of Trp level on sleeping and stationary behaviors in daytime period 
(from 6 a.m. to 6 p.m.), which derivates from regression equations indicated levels of 0.180% (R² = 0.73) and 
0.178% (R² = 0.98) of Trp, respectively. In night-time period (from 6 p.m. to 6 a.m.), there was a quadratic 
effect (P = 0.001) of Trp levels on feeding behavior, in which the lowest frequency was obtained for the level 
of 0.173% Trp (R² = 0.95). Exp. 2 revealed quadratic effect (P<0.05) of Trp level on sleeping and stationary 
behaviors in daytime period, which derivates from regression equations indicated levels of 0.193% (R² = 0.87) 
and 0.188% (R² = 0.89) of Trp, respectively. In night-time period, increasing levels of Trp linearly decreased 
(P = 0.001) sleeping behavior (R² = 0.91), but linearly increased (P = 0.011) stationary behavior (R² = 0.65). 
There was a quadratic effect (P = 0.001) of Trp levels on feeding behavior, in which the lowest value was 
estimated (R²=0.96) at the level of 0.184% Trp. SID Trp levels from 0.142 to 0.223% (barrows) and 0.150 to 
0.234% (gilts) even as B6 content (1 or 5 mg kg-1) in diets had no consistent effects on day-night behavior and 
did not alter performance of pigs. 
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Spaghetti waste in the diet of meat quail

Jussiede S. Santos1, Maria do Carmo M. M. Ludke*1, Vanêssa D. de Araújo1, Juliane G. 
Viapiana1, Clariana S. Santos1, Heraldo B. de Oliveira1, Julia da S. Barros1, Ana C. Ferreira1

1Federal Rural University of Pernambuco, Recife/PE, Brasil
*Professor – mohauptmariadocarmo@gmail.com

The production of meat quail it’s an interesting segment of Brazilian’s poultry farming. Quails are small birds 
that require little space for breeding, it’s a premature animals and your meat exhibit an excellent nutritional 
composition (in protein) to human diet. However, the feeding costs of the quails can render unviable your 
production. Thereby, the replacing of classical ingredients how corn, by alternatives feedstuff, can improve the 
production costs of quails. The aimed of this study was to evaluate the effect from different levels of spaghetti 
waste, about performance of meat quail. Were utilized four hundred and fifty quails (female and male), of 
one day old, distributed in a complete randomized designer, with five treatments and six replications with 
fifteen birds to each replicate. The animals were readers during a period to fourty two days. The treatments 
consisted in one diet (in base of corn and soybean meal) with 0% of spaghetti waste and other four diets with 
increasing levels of inclusion of pasta waste in 10%, 20%,30% and 40%. The diets were formulated to meet 
requirement for phases (1 and 2) one to 21 and 22 and 42 days old, with 2.900 and 3.050 Mcal per kilograms 
of metabolizable energy in the ration and 250 and 220 g per kilograms of crude protein in the ration, to the 
phase 1 and phase 2, respectively. The variables studied was feed intake (FI), body weight gain (BWG) 
and feed intake conversion (FIC) in the phases I and II and completely period from one to 42 days old. 
Variance Analysis at 5% probability was realized and when the result was significant, analysis of regression 
was applicate. The results for phase 1 were: values to FI of 270.63, 281.05, 279.75, 276.52 and 283.83 g; 
BWG 141.244, 144.820, 146.091, 139.458 and 137.558 g; FIC 1.92, 1.94, 1.91, 1.983, 2.06 g/g of ration for 
grams of meat. In the phase 1 no significant effect (P>0.05) was found for FI, however, quadratic effect (y 
= -0.0135x2 + 0.4113x + 141.69, R² = 0.8109) verified to BWG and linear effect was found (y = 0.0033x + 
1.8977, R² = 0.7435) for FIC to treatments with 0, 10, 20, 30 and 40% of inclusion spaghetti waste. Any effect 
no was found (P>0.05) of the treatments to variables in the phase 2, as well as for total period of one to 42 days 
old. The variables of performance to phase 2 were: 553.02, 567.86, 575.89, 567.50, 572.05 g of FI; 112.695, 
113.266, 118.333, 118.811, 114.300 to BWG; and 4.93, 5.03, 4.89, 4.86, 5.01 g/g FIC. To total period of one 
to 42 days old the values found were 823.65, 848.91, 855.64, 844.02, 855.88 g of FI; 253.94, 258.09, 264.42, 
258.27, 251.86 to BWG; and 3.25, 3.29, 3.241, 3.270, 3.399g/g FIC. In conclusion, the spaghetti waste can be 
include at 20% in the phase 1, but considering the total period of one to 42 day old the same can be included 
up to level for 40% in diet for meat quail, without compromising your performance.

Keywords: birds, performance, waste mass
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Sunflower cake and enzymatic complexes in the performance of light 
pullets
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The sunflower cake is obtained through the mechanical pressing of the sunflower grain and is composed of a 
high concentration of oil, protein and fiber that can generate good results in feed conversion, feed intake and 
improvement in the performance of the pullets. Allied to this food, the use of the exogenous enzymes appears to 
improve the efficiency in the use of fibrous foods and of nutrients that are few used by the birds. The objective 
of this study was to evaluate the performance of light pullets fed sunflower cake and enzymatic complexes in 
the period to 7 to 12 weeks of age. To start the experiment, the poultry were weighed individually and selected 
based on body weight, to obtain homogeneous experimental plots, 540 Hy-Line W-36 pullets with initial 
mean weight of 451 ± 11.95 g were distributed in a conventional poultry house for growth fase containing 
galvanized wire cages provided with trough type feeders and nipple type drinkers. The experimental design 
used was completely randomized design, containing five treatments and six replicates in factorial scheme 2 
x 2 + 1. The factors were: two levels of inclusion of sunflower cake (10 % and 20 %), 2 forms of enzymatic 
complexs (presence and absence) + 1 additional treatment (control diet). The enzymatic complexes were 
composed of carbohydrases, proteases and phytase. The parameters evaluated were feed intake (g-1 ave), 
final mean weight (g-1 ave), weight gain (g-1 ave) and feed conversion (g-1g).The data of the treatments were 
submitted to analysis of variance, then the means were submitted to Dunnett test (P < 0.05) to compare the 
control treatment to the other treatments singly and the t test (P < 0.05) to compare the factors studied. It 
was found that there was no significant interaction between factors evaluated. In the comparison of means 
by the Dunnett test, birds fed the treatments containing 10 % and 20 % of sunflower cake and addition of 
enzymes significantly increased feed intake when compared to those receiving the control treatment, however, 
only birds that received the treatment containing 20 % of sunflower cake and addition of enzymes showed a 
significant decrease in weight gain and worsening of feed conversion in relation to those receiving the control 
treatment. In the comparison of means by the t test, the levels of inclusion of sunflower cake did not provide 
significant differences for the variables analyzed, however, for the treatments containing enzymes, there was 
a significant increase for feed intake and feed conversion. Inclusion levels of 10 % and 20 % sunflower cake 
without addition of enzymes and the level of 10 % of sunflower cake with addition of enzymes can be used in 
diets for light pullets from 7 to 12 weeks of age without prejudice to the performance.
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The bieconomic analysis of swine diets comprising different energy sources 
in juruá valley, acre state
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The aim of the current experiment is to assess the economic viability of replacing corn  by cassava zest in the 
productive performance of piglets during their growth and finishing stages. The experiment was carried out 
in Cruzeiro do Sul County/Acre State; Latitude: 07º 37 ‘52” S, Longitude: 72º 40’ 12” W. The climate in the 
region is classified as equatorial hot and humid Af, the mean annual rainfall is 2100 mm and the mean annual 
temperature is 26°C. The experimental period comprised 112 days, from May to August 2015. Eight crossbred 
piglets (Landrace x SRD) divided in two treatments, with four repetitions per treatment, were assessed. The 
animals were kept in individual bays in order to control their food intake. The Commercial Diet comprised 
soybean and corn meal, vitamin-mineral premix and its possible substitutes; whereas the Testing Diet comprised 
soybean meal, cassava zest, vitamin-mineral premix and its possible substitutes. The diets were isoprotein-rich; 
20% and 16% crude protein were delivered to the piglets during the growth and finishing stages, respectively. 
The experiment was divided in two stages (growth and finishing), each stage was carried out in the time interval 
comprising 56 consecutive days and used the same animals. The animals’ initial weight in the growth stage was 
12.0 kg ± 1.9 kg and their age was 51 days, whereas the weight in the finishing stage was 50.2 kg ± 1.6 kg and 
their age was 107 days. The experimental design was completely randomized. The analysis of variance and 
the Tukey’s test were performed in the SISVAR statistical software. The results of the productive performance 
assessments did not show any effect (P>0.05) of the treatments on the final weight, mean daily weight gain, food 
intake and dietary conversion during the growth and finishing stages. The economic viability was influenced by 
the price of the diets provided to the piglets. The prices per kilogram of Commercial Diet were R$ 1.50 and R$ 
1.13 during the growth and finishing stages, respectively, whereas the prices of the Testing Diet were R$ 1.06 
and R$ 0.93. The piglet carcass yield showed no difference between treatments; 70% cold carcass. The price 
paid per carcass kilogram was R$ 10.00 for all piglets. The animals fed on the Testing Diet presented 51.6% 
economic viability, whereas those fed on Commercial Diet presented 33.5% economic viability. The piglets fed 
on both diets showed similar productive performance. The Testing Diet showed financial gain 60% higher than 
that of the Commercial Diet at the time the piglets were commercialized. The corn replacement by cassava zest 
indicated greater financial profitability in pig breeding during the growth and finishing stages. 

Keywords: carcasses, cassava, corn, piglets, profitability, soybean meal
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Tucumã residue meal (Astrocaryum aculeatum Meyer) in replacement of corn 
in diets for laying hens
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Batalha3, Ramon D. Melo4, Ana P. G. C. Costa4
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The objective of this study was to evaluate the inclusion levels of tucumã residue meal in replacement of corn 
in diets for commercial laying hens on performance. The study lasted 84 days, with seven days of adaptation. 
144 hens Hisex White with 23 weeks were used. The experimental method was completely randomized with 
six levels of replacement of corn by tucumã residue meal (0, 20, 40, 60, 80 and 100%) and four replicates 
of six birds each. The variables evaluated were feed intake (g/ bird/day), egg production (%), egg mass (g) 
and feed conversion (kg/kg and kg/dz). The data collected were analyzed by polynomial regression at 5%. 
Differences (P<0.01) were observed in all performance variables. The treatment with 100% of replacement 
presented lower performance than others levels, but the treatments with 0, 20, 40 and 60% didn’t differ among 
themselves, presenting approximated results. Up to 60% of replacement  showed better feed conversion (kg/
kg and kg/dz). After 80% of replacement of corn showed great loss in egg weight and egg mass. Therefore, 
it’s concluded that  is possible used tucumã residue meal in replacement of corn in diets for laying hens. Up  
to 60% of replacement, didn’t observed changing in performance.

Keywords: alternative food, by-product, egg production, feed intake, poultry
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Turmeric powder in the diet of Japanese quails improves egg quality
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Egg quality reflects the physical and chemical status of the egg. Turmeric is a food that may improve the egg 
quality for increasing the functions of liver and reproductive organs. This study was carried out to evaluate the 
effect of dietary supplementation with turmeric powder on the quality of eggs stored at ambient temperature or 
under refrigeration for 7 or 14 days. In total, 105 Japanese quails, 50 days old, were fed with diets containing 
0%, 1.5%, and 3% turmeric powder, for 84 days. From the 84th day, birds continued receiving the experimental 
diets. 72 eggs were collected on the 84th day and were stored at ambient temperature (30oC ± 2.1oC) for 7 
days (36 eggs) and 14 days (36 eggs). Further, 72 eggs were collected on the 86th day and stored under 
refrigeration (4oC ± 0.6oC) for 7 days (36 eggs) and 14 days (36 eggs). Experimental design was completely 
randomized in factorial arrangement x × x × 2, with three turmeric powder levels (0%, 1.5%, and 3%), two 
storage temperatures and two storage periods, with four replicates of three eggs each. There was no effect (P 
> 0.05) of the turmeric powder × storage temperature × storage period on the egg quality. However, albumen 
weight was lower (P < 0.05) in eggs stored at ambient temperature (6.46 × 6.76 g) and increasing the storage 
period from 7 days to 14 days resulted in lower (P < 0.05) weight of the egg (11.53 × 11.10 g) and albumen 
(6.76 × 6.43 g). The interaction temperature × period of storage affected (P < 0.05) the height and diameter of 
the yolk and albumen, as well as the Haugh unit value of the eggs. Increasing the storage period from 7 to 14 
days, independent of the storage temperature, resulted in reduction (P < 0.05) of the yolk height, particularly 
when the eggs were stored at ambient temperatures (4.14 g). Eggs stored at ambient temperatures exhibited 
yolk with lower diameter (21.72 mm), albumen with a lower height (1.78 mm) and higher diameter (45.60 
mm) and, consequently, lower Haugh unit values (66.81) (P < 0.05). The inclusion of 3% turmeric powder 
in the diet caused an increase in the albumen diameter (44.05 mm compared to 42.80 mm with no turmeric). 
The interaction of turmeric powder supplementation × storage period was significant (P < 0.05) for eggs from 
quails with diets supplemented with 3% turmeric powder and stored for 14 days showing specific weight 
similar to the eggs stored for 7 days, independent of the turmeric supplementation. Egg pH was influenced 
by the interaction of turmeric levels and storage temperature (P < 0.05). Refrigerated eggs showed similar pH 
values, independent of the dietary turmeric levels. Eggs stored at ambient temperatures had a more alkaline 
pH (8.08) when they were from non-supplemented quails (7.60 and 7.81 with 1.5% and 3% turmeric powder 
inclusion). It was concluded that diet supplemented with 3% turmeric powder may be used for Japanese quails 
for improving the albumen quality, specific weight, and pH value of eggs stored for up to 14 days at ambient 
temperatures.

Keywords: alimentary additive, egg evaluation, quail nutrition
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Use of neem (Azadirachta indica) in replacement of antimicrobial in broiler 
feed
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Teixeira1, Helder F. Oliveira1, Raiana A. Noleto1, Deborah P. Carvalho1, Lorrany B. Fereira1
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The search for alternatives to make biological feed formulations more efficient is attached to the knowledge of 
food and its nutritional potentials, because they can favor the maximum genetic potential of poultry, without 
adding to the production costs. In this context, an experiment was carried out to evaluate the use of neem 
(Azadirachta indica) as an antimicrobial in broiler feed with up to seven days old. The experiment took 
place at the experimental aviary of the Federal University of Goiás from May 26 to June 16, 2015. All the 
procedures made in this study were approved by the Ethics Committee on the Use of Animals of the Federal 
University of Goiás (CEUA/UFG) under protocol number 070/14. A total of 240 male broilers chicks of the 
Cobb lineage, with one day old, were distributed in a completely randomized experimental design with four 
treatments, and six replicates of 10 poultry per experimental unit. The treatments consisted of a basal diet 
without antimicrobial, diet with 0.05% of tylosin, diet with 0.05% of neem, and diet with 0.1% of neem. The 
final weight, weight gain, feed intake, and food conversion were calculated to evaluate the performance of 
the broilers. The final weight was obtained by dividing the total weight of the broilers in the box by the final 
number of broilers in the plot. The weight gain was calculated by the difference between the final weight and 
the initial weight of the broilers. The feed intake was obtained by the difference between the amount of feed 
offered at the beginning and the leftovers at the end of each stage, and the numbers of dead broilers in the 
interval were considered as a criterion for correction of the intake values. The food conversion was obtained 
by the relation between the feed intake and the weight gain, and corrected for the total weight of dead broilers. 
The performance data was submitted to variance analysis (ANOVA) and the means were compared by the 
Tukey test with 5% of significance level. The obtained results showed that the use of neem did not improve 
the performance of the broilers, and did not influence any of the studied variables (final weight, weight gain, 
feed intake and food conversion). 

Keywords: additives, alternative food, phytogenic, poultry nutrition
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*Doctoral student - vania_vet06@hotmail.com

Environmental contamination by pollutants, such as nitrogen, phosphorus, copper and zinc, present in high 
concentrations in bird excreta, is mainly due to the inefficiency of the use of these feed nutrients by the 
animals. Therefore, the use of ingredients that reduce the excretion of these compounds in the environment 
has been widely used by animal nutritionists in an attempt to reduce the environmental impacts caused. Thus, 
the objective of this study was to evaluate the effect of vitamin D3 supplementation on diets for heat-stressed 
broiler chickens on in vivo metabolisability of crude protein. A total of 180 Ross broiler chickens from 14 to 
19 days old were distributed in a completely randomized design with six treatments (0; 600; 1,200; 1,800; 
2,400 and 3,000 IU of vitamin D3 kg-1 of feed ) And six replicates of five birds per experimental unit. The 
experimental feed were formulated with corn and soybean meal to meet the nutritional requirements of the 
animals in the initial phase. The birds were housed in metabolism cages for six days, the first three days for 
diets and adaptation of the animals to the cages, and the others for the total excreta collection. The variables, 
crude protein consumed (g day-1) and metabolized protein (g day-1) were not influenced (P>0.05) by the levels 
of vitamin D3 supplemented in the diets of broilers in the initial phase. However, the excreted crude protein was 
influenced in a decreasing linear fashion (P<0.05) by the levels of vitamin D3 supplementation, represented 
by the equation, Y = 7.410793651-0.000295714X (R² = 0.80), consequently, the coefficient (P<0.05) for the
supplemental levels of vitamin D3 in the diets, represented by the equation, Y = 56.76920635 + 0.00151571X 
(R² = 0.36), evidencing a better utilization of the crude protein of the feed and reducing the deposition of 
nitrogen residues excreted in the environment.

Keywords: birds, cholecalciferol, environment, heat, metabolizablility, nutrientes 
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The supplementation of chromium and vitamin E in diets for broiler chickens is a useful tool for the performance 
of birds, acting at the level of the immune system and, consequently, promoting the resistance of these animals 
to invading organisms. The objective of this experiment was to evaluate the effect of supplementation of 
organic chromium and vitamin E on diets for broilers on absolute and relative weight parameters of the 
lymphoid organs (thymus, spleen and cloacal sac) at 21 days of age. A total of 630 male and female cut-off 
chickens from the Cobb strain were used at one to 21 days of age. The experimental design was completely 
randomized in a 2 x 3 + 1 factorial arrangement, with two levels of organic chromium (400 and 800 ppb of 
chromium / kg of feed), three levels of vitamin E (250, 500 and 750 mg of DL tocopherol kg -1 of feed) and 
a control diet, totaling seven treatments with five replicates each. There was interaction between the levels 
of chromium and vitamin E and, for the level of 400 ppb  of chromium, a quadratic effect was observed 
for vitamin E levels, represented by the equation: Y = 3E-06x2 + 0.0025x + 0.995 (P<0.05, R² = 1) for 
the absolute spleen weight. Similarly, the levels of vitamin E provided a quadratic effect, according to the 
equation: Y = 2E-07x²-0.0002x + 0.115 (P<0.05; R² = 1) for the relative weight of the spleen. It is concluded 
that the supplementation of chromium and vitamin E interferes in the absolute and relative weights of the 
spleen of broilers at 21 days ofage.

Keywords: poultry, spleen, cloacal pouch, mineral, thymus, tocopherol
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Chromium and Vitamin E
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The supplementation of minerals and vitamins is a necessary practice in the production of poultry, since in 
general, the diets do not contain these elements in sufficient quantity to meet the needs of the animals. The 
objective of this study was to evaluate the effect of supplementation of organic chromium and vitamin E on 
diets for broiler chickens on the parameters of absolute and relative weight of the digestive organs (liver, 
pancreas, gizzard and intestines) and heart, in 21 days old birds. A total of 630 crossbred chicks were used, 
being males and females of the Cobb strain, from one to 21 days of age.  The experimental design was a 
completely randomized in a 2 x 3 + 1 factorial arrangement, with two levels of organic chromium (400 
and 800 ppb of chromium kg-1 of feed), three levels of vitamin E (250, 500 and 750 mg of DL-tocopherol 
kg-1 of feed) and a control diet, totaling seven treatments with five replicates each. There was no difference 
between the control and the test treatments for absolute and relative weights of the digestive organs and heart 
(P>0.05). Likewise, there was no interaction between chromium and vitamin E levels for these variables 
(P>0.05). However, vitamin E levels provided a linear increasing effect for absolute and relative liver weight, 
according to the equations: Y = 0.0036x + 17.2 (P<0.05; R² = 0.99) and Y = 0.0005x + 3.091 (P<0.05,R² = 
0.97), respectively. It is concluded that the evaluated vitamin E levels promote a linear increase in absolute 
and relative liver weight of broilers at 21 days of age.

Keywords: gizzard, intestine, liver, mineral, pancreas, vitamin
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Falconry is the art of hunting wild preys in its natural environment using birds of prey. The conservation 
of these birds is recognized as one of the pillars that underpin the actions of the associations of falconry 
worldwide. Falconry ranges from bird training to reintroduction and conservation of the raptors in the nature. 
The selected bird was the crested eagle (Morphnus guianensis), belonging to the stock of animals of Parque 
Estadual Dois Irmãos; the reason for choosing this particular animal was that it had a fracture of the wing bone 
approximately 4 years ago. The reason for the fracture is uncertain and through the techniques of falconry, it 
was possible to stimulate the flight of the bird thus strengthening the musculature of the wings and the chest. 
Crested eagles can be found in the primary and secondary forests of Central and South America; living alone 
or in pairs and they spent much of the time camouflaged in search of preys. After the containment process, 
the bird was weighed and then equipped with jesses, anklets and a swivel, to ensure a safe taming process. 
This species usually measures 71 - 89 cm in length with an average weight of 1275 g for the male and 1750 - 
1948 g for the female, in the case of this particularly animal only a laparoscopic examination can confirm the 
sex. During taming, it was observed that this animal showed a thanatosis behavior. The taming process lasted 
2 weeks and during that period, meat was offered to the animal, but this showed no interest, consequently 
in weight control, which was performed daily, it was verified that the individual lost 10 g day-1. When the 
weight of the animal reached 1050 g it began to show interest in the food offered in the training glove, this 
facilitated the conditioning process therefore the animal gained confidence and tranquility. Weight control 
is very important for the health and conditioning of birds of prey, the animal needs to have an appetite to 
respond to the commands, since in their natural habitat they only go out in search of food when they need to 
feed. The feeding was consisted of rats and quails and the amount depended on the activity exercised by the 
animal. The training was continued by jumping to the glove, where each day the distance was increased to 
stimulate the animal to make small flights. The maximum distance that the bird flew was 40 m, in addition, 
the established weight for the bird to respond positively to the commands was of 1000 g, and to maintain this 
weight it took 70 g of food per day. During the training, the animal damaged some feathers of the wings and 
the tail therefore; the training had to be interrupted so that it can perform the molting of feathers. Therefore, 
the falconry techniques helped the animal’s well-being due to daily physical activities, manning and the 
musculature strengthening of the bird.

Keywords: birds of prey, animal welfare, animal conservation, training of animals
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Agouti is a rodent of the Dasyproctidae family that can be found all over Brazilian territory. It is an animal 
with great zootechnical potential, with an excellent rate of reproduction in captivity, it produces good quality 
white meat, as well asits fur and can be used in the manufacture of several utensils, and for that reason it 
is important to study the Morphological characteristics of this animal, although it is native to the Brazilian 
wildlife, there are just a few studies on the morphology of this animal. The skeleton is composed of whitish and 
calcified structures called bones, and the coxal bone forms the pelvic girdle of the animals and forms part of 
the appendicular skeleton. It is an important bone in the support of the body of the animal, besides the fixation 
of several muscles that supply the process of ambulation. In this context, the objective of the present study 
was to describe the morphological and biometric characteristics of the hip bone of the agouti and to compare 
it with the coxal bone of other species already studied. To obtain the data, a skeleton of an adult agouti from 
the zoo museum of the Federal University of Mato Grosso (UFMT), Cuiabá campus, was used. The skeleton 
was dissected to remove as much soft tissue as possible, after which the coxal bone was placed in a plastic bag 
and submitted to the technique of chemical maceration followed by clarification in oxygenated water at 20 
volumes per 24 hours for the removal of tissue residues. For complete cleaning of tissue remnants, anatomical 
tweezers of 16 centimeters, burr-blunt surgical shears of 15 centimeters, and blunt-thin curves surgical shears 
of 15 centimeters were used. Soon after, the skeleton was washed with running water and exposed to the sun, 
for it to dry. After drying, it was observed with the naked eye for morphological description and the biometric 
study was performed with the aid of a caliper and 3M® millimeter tape measure. The results showed that the 
coxal bone in this species presents a horseshoe shape approximately 10.5 cm in length, differing from the other 
domestic animals, in which the coxal is observed in a triangular shape. Dorsoventrally, the coxal is connected 
to the sacrum by a non rigid joint. As in other animals, the coxal of the agouti is divided into three bones that 
make it up, the ileum, which in this species represents the largest portion of the coxal, the ischium which is 
the intermediate sized bone and the pubis, which in other species is the intermediate size bone in the agouti 
being the smaller of the three bones, occupying the smaller portion of the coxal. In addition, in the pubis the 
obturator foramina of oval forms are present, one in each board, in the two antimeres. It is concluded that the 
agouti presents the shape of the coxal bone different from that normally seen in other domestic species, as well 
as the proportion of ilium, ischium and pubic bones.
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Agouti is a rodent from the Dasyproctidae family with distribution throughout the national territory. It is an 
animal with great zootechnical potential with good reproduction rate in captivity, produces good quality white 
meat, quite tasty and pleases the taste of consumers of special meats In addition, its hair and skin can be used 
in the manufacture of various utensils, this prism is of great relevance in the doctrinal field of Morphological 
Sciences, a research study addressing morphological and biometric characteristics of this animal, which 
despite being native to Brazilian wildlife, there are just a few reports on the morphology of this animal. Radius 
and ulna are bones that are present in the thoracic limbs of these quadrupeds, important in the support and 
posture of the body, as well as the insertion of the muscular tendons of various extensor and flexor muscles. 
In this context, the objective of the present research was to describe the morphological characteristics of the 
ostia radius and ulna bones comparing them with other species already studied. To obtain the data, a skeleton 
of an adult agouti from the zoo museum of the Federal University of Mato Grosso (UFMT), Cuiabá campus, 
was used. The radius and ulna were dissected to remove as much soft tissue as possible, after which they 
were placed in plastic bags and subjected to the technique of chemical maceration followed by clarification in 
oxygenated water at 20 volumes per 24 hours for the removal of tissue residues. For complete cleaning of tissue 
remnants, anatomical tweezers of 16 centimeters were used, blunt-blunt surgical shears of 15 centimeters and 
blunt-thin curve surgical shears of 15 centimeters, shortly after the skeleton was washed with running water 
and exposed to the sun, for it to dry. After drying, it was observed with the naked eye to describe the parts. 
The results allowed to note that the agouti presents a fusion between the radius and the ulna, nevertheless they 
are separated by an interosseous space equal to the ones of carnivorous and bovine. The radio, in this species, 
reveals itself as a bone with dorsoventral length similar to the simple ulna, whose measures of 6 cm and 5.9 
cm, respectively, which differentiates the agouti from the ungulates, which present the most developed radio, 
as in equines and felines in which the ulna is dominant. Both the radius and the ulna are long bones, where 
there is predominance of length in relation to thickness and width. In the agouti, the proximal diaphysis of 
these two bones is slightly curved, similar to that analyzed in the other species of domestic animals. The ulna 
has the acromion with a rough tuberosity, where the tendons of the flexor muscles are inserted. It is concluded 
that the ostia radius and ulna bones are almost similar in length, differentiating this species from the other 
domestic animals, in the case of long bones.
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Most of techniques for monitoring ingestive behavior of animals are based on visual observation and 
mechanical recording, and are more easily applicable to housed animals. In free range livestock this method 
becomes difficult, expensive and with low accuracy. Methods based on sound recording, like bioacoustics, 
could potentially solve the main problems presented, but its use on zebuin breeds is uncertain. This study 
aimed to evaluate the accuracy of the acoustic method compared to the visual method for the assessment 
of behavioral activities of nellore cattle on pasture. Nine females were monitored from 08:00 am to 04:00 
pm (GMT + 4h00) every 10 minutes intervals in two continuous periods. It has been identified, for each 
animal, 3 principal pattern behaviors (grazing, rumination and other activities). Simultaneously to the visual 
observation, we evaluated the same behaviors patterns by bioacoustic technique that consists in a use of halters 
placed on animals and equipped with an audio recorder and a lapel microphone positioned in the forehead to 
capture the sounds emitted by animal in each activity. Sounds were continuously recorded, transferred to a 
computer, converted into adequate format and analyzed. The behavioral activities were quantified by means of 
software Audacity®. It was adopted completely randomized design. Paired comparison of the average activity 
times and confidence interval at 5% were used. There was no statistically significant difference between the 
average time in minutes of grazing, rumination and other activities obtained by visual method (42.4, 7.4, 9.7, 
respectively) and acoustic method (38.5, 6.2, 15.0, respectively). Bioacoustics can be used to identify the 
ingestive behavior of nellore in extensive systems with accuracy equal or greater than visual method, besides 
being less toilful and permit greater level of details.
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Feeding supplies at late pregnancy, of multiple foetus ewes are rarely totally achieved only with forage 
offer. Therefore, concentrate feeding are a usual strategy to improve  the heard productivity. However, the 
daily delivery of concentrate on the extensive sheep production systems, like those practiced in Southern 
Brazil, Chile, Uruguay, Western USA and South Africa, are not always viable due to operational difficulties 
(i.e. weather, landscape, work force and feeding transport). A possible alternative is the delivery of high 
amounts of concentrate but adding an element to restrict the feed intake, in our study, the NaCl, which could 
eliminate the need of daily delivery of feed. Therefore, we evaluated the effect of high levels of NaCl added to 
concentrate feed of pre and post-lambing diets on the birth weight, colostrum and milk production, plasmatic 
biochemical profile and on the offspring growth of twin pregnant ewes. Twenty-four Corriedale twin-pregnant 
ewes were individually penned and distributed on four treatments: Salt13 (S13), 13% salt added to the 
concentrate; Control13 (C13), control supplement without salt addition with an intake restricted to that of 
the S13 group;  Salt17 (S17), 17% salt added to the concentrate; and Control17 (C17), control supplement 
without salt addition with an intake restricted to that of the S17 group. Treatmentswereestablishedinpairs(pa
ir-fed)basedontheBWofthesheep,as followed: S13 vs. C13 and S17 vs. C17. All animals received 500 g d-1 of 
alfalfa hay, ad libitum access to fresh drinking water, and Coirón (Festuca gracillima Hook f.). The treatments 
were applied from 123 days of pregnancy to 21 days of lactation. Birth weight was similar between S13 and 
C13 (P = 0.1002), as well as the offspring weight  of S17 and C17(P = 0.8449). Colostrum production for S13 
vs C13 (P = 0.7798) and S17 vs C17 (P = 0.6423), as well milk production of S13 vs C13 (P = 0.8925) and 
S17 vs C17 (P = 0.7698). The plasmatic insulin levels, hematocrit and total protein were not affect by the diets 
and all animals were maintained at the normal physiological limits for sheep. Four percentage points in the 
inclusion of salt in a concentrate caused 23% (P< 0.0164) and 35% (P = 0.0134) reduction in OM intake from 
the supplement in S17 compared to S13 animals in the pre and post-partum. The use of 13% or 17% of NaCl 
added on concentrated diet did not affect the ewe´s reproduction capacity, neither the offspring growing. This 
results demonstrates the viability of adding NaCl on pre and post weaning diet of twin-pregnant ewes.
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*Scientific Researcher - henique.ribeiro@udesc.br

Ammonia (NH3) emissions from animal excretions has been a concern in grazing dairy systems, and is 
dependent of the proportion of total urinary and fecal nitrogen (N) lost as NH3. The aim of this study was to 
assess NH3 emissions from excreta of dairy cows grazing an annual temperate pasture (A. strigosa Schum + 
L. multiflorum Lam.) exclusively or receiving energetic supplementation. Treatments were grazing without
supplementation, grazing + 4.2 kg DM corn silage and grazing + 3.2 kg DM ground corn. Supplements were 
calculated in order to provide the same amount of metabolisable energy. Feces and urine were sampled from 
four cows of each treatment during one day, at 7:30 and 16:30 h. One hundred and thirty g of feces and 80 mL 
of urine from each treatment plus a control without excreta were assigned into the pasture area, considering 
a randomized complete block design with three replications. The NH3 was captured by a semi-open chamber 
(10 cm diameter) containing a foam strip soaked with a solution of H2SO4 1M + 2% glycerin. The foam strips 
were replaced  2, 4, 7, 10, 13,  17, 21 and 25 days after distribution of excreta into the pasture, and ammonium 
concentration was performed by steam distillation. The amount of N recovered was multiplied by a factor 
of 1.74 calculated from the N-NH3 recovery (1/0.63) of this technic. The fraction of excreta N volatilized 
as NH3 was calculated by the ratio between the N volatilized from excreta corrected to the volatilization 
from the control. The fraction of urinary N lost as NH3 was similar between treatments, averaging 19.2%, 
but the fraction of fecal N lost as NH3 decreased from 4.6% in no supplemented cows to 2.4 and 0.6%  in 
animals supplemented with corn silage and corn ground, respectively. Total excreta (urine + feces) NH3-N 
emissions factors were similar between treatments, averaging 22%. Supplementing dairy cows grazing an 
annual temperate pasture with corn silage or corn ground may mitigate NH3 emissions factors from feces but 
not from urine or total excreta. The amount of N excreted by these animals will be considered to obtain the 
real amounts of NH3-N emissions in each treatment.

Keywords: A. strigosa Schum, corn silage, corn ground, L. multiflorum Lam
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Anthelmintic efficiency in the control sheep worms
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The hookworm is a disease caused by nematodes, preferentially to those belonging to the families 
Trichostrongylidae (Haemonchus contortus and Trichostrongylus ssp.) and Strongyloididae (Strongyloides 
papillosus), causing high losses to sheep in terms of mortality and loss of productivity. Therefore, the control 
of this disease is of paramount importance for the economic viability of the activity and success of the sheep 
meat production chain. The objective of this work was to evaluate the action of two active principles in 
the control of hookworm in naturally contaminated sheep with H. contortus, Trichostrogylus spp. and S. 
papillosus, such as the anthelmintic action of the active principles and the acquired anthelmintic resistance 
of the nematodes. The experiment was carried out between September and October, lasting 28 days. Three 
groups were used with seven animals each, (½ Dorper x ½ Santa Inês) aged 2.5 to 4 years and weight around 
55 kg ± 5 for Santa Inês and 60 kg ± 5 for Dorper. The treatments adoptedwere: (1) control group, not 
being submitted to anthelmintic intervention, (2) Levamisole group, which received Ripecoll® based on 5% 
Levamisole Hydrochloride according to the manufacturer’s recommendation, (3) Moxidectin group, which 
received Cydectin® 1% Moxidectin base, also administered as recommended by the manufacturer. Fecal 
samples were collected on days 0, 14, 21 and 28, and blood for the performance of egg exams per gram 
of faeces (EPG), hematocrit, total plasma protein and coproculture, whichwascollectedondays14and28.
Dataweresubmittedtoanalysisofvariance,and means were compared by the Duncan test, at 5% probability. 
The variables that differed from each other underwent the transformation of Box-cox in order to obtain data 
normality. Based on the values found for EPG, the efficiency of the anthelmintics used. The species of helminths 
found through coproculture examination were predominantly Haemonchus contortus and Trichostrongylus 
colubriformis. The hematocrit, total plasma protein and famacha results were not statistically different between 
the groups (P> 0.05) and remained within the normal range for the evaluated species (24.27, 6.78 and 2.27), 
respectively. The EPG values found did not present a significant difference (P> 0.05), except for the value 
found on day 14 for the Levamisol group, obtaining an average lower value (to the treatments or in relation 
to the other collection periods). Both EPG values were maintained throughout the experimental period at 
moderate to heavy infestation levels. Anti-helminths showed efficiency less than 80%, being considered as 
inefficient for use in these animals. It was concluded that the parasites presented resistance to the active 
principles used, one of the possible causes being the ease of administration of the product (oral), as well as its 
use in the fixed period of one month.
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Mariana S. Miranda*1, Luciana M. Katiki1, Ana Carolina P. Gomes1, Leandro Rodrigues1 

Poliana A. Pacheco1, Cecília J. Veríssimo1, Leticia N. Carpentieri Rodrigues2

1Instituto de Zootecnia, Laboratório de Biotecnologia - CPDGRA, Nova Odessa/SP, 
Brazil; 2 Universidade Federal de São Paulo, Instituto de Ciências Ambientais, Químicas e 

Farmacêuticas, Diadema/SP, Brazil
*mariana@iz.sp.gov.br

The resistance of nematodes to anthelmintic drugs, the high costs and time-consuming efforts for the 
development of new molecules, and the quick emergence of resistance in helminths for new drugs launched 
in market are problems that need solutions. In this work, research for alternatives to improve efficacy of 
existing molecules that could enhance its anthelmintic efficacy was proposed. The objective was to 
evaluate the efficacy of Febendazole (FBZ) and nanoparticles inclusion complexes (β-cyclodextrin (βCD), 
hydroxypropyl β-cyclodextrin (HPβCD) and polymer polivinilrirrolidone (PVP) associated to FBZ in order 
to increase its solubility and consequently increase the efficacy of this drug. Thirty-six sheep, Santa Inês and 
Morada Nova breeds and crossbreeds, with different ages, naturally infected gastrointestinal parasites were 
distributed equally in six treatments based in their fecal egg count (FEC). The mean FEC among experimental 
groups before treatments were 2,800. Coprocultures were performed before and after treatments to verify 
the efficacy of drugs over TRICHOSTRONGYLIDAE family. FBZ was administered at 10 mg/ Kg, single 
oral dose according to treatments: T1) control (CTL): only water; T2) FBZ + water; T3) FBZ: βCD + water; 
T4) FBZ: βCD-PVP + water; T5) FBZ: HPβCD + water and T6) FBZ: HPβCD- PVP + water. Eleven days 
after treatments, feces were collected to evaluate FEC reduction. The efficacy of drugs were evaluated with 
RESO FECRT analysis software, version 2.0, in which reduction under 95% in FEC indicates resistance. The 
efficacy of treatments were: T2= 2%; T3= 13% T4= 40%; T5= 44%; T6= 17%. Helminths were resistant to all 
treatments tested and FEC after treatments were not different from CTL. The order of prevalence of parasites 
found in coprocultures were Haemonchus sp, Trichostrongylus sp, Oesophagostomum sp and Cooperia sp. It 
was concluded that inclusion complexes (βCD, HPβCD or PVP) did not increase efficacy of FBZ.
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energy- dense diet and supplemented with or without exogenous enzymes
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The use of exogenous enzymes in ruminant nutrition has been identified as a possible strategy to increase 
digestibility. So, the objective of this study was to evaluate the effects of supplementating with an enzymatic 
complex composed of non-starch polysaccharide–degrading enzymes (NSPases) or with an extract (Aspergillus 
oryzae x Trichoderma viride x Bacilo subtilis) with a predominant activity of amylase (EXP3066) on fecal 
whole grain residual (RWG) and on digestibility of dry matter (DMD) and of starch of feedlot yearling bulls 
fed an energy-dense diet. Thirty-six ½ Angus with an average initial weight of 391.0 ± 5 kg were allotted in a 
completely randomized design consisting of three treatments, six replicates per treatment, wherein two animals 
represented the experimental unit. The treatments were Control: diet without enzymes; EXP3066: control diet 
supplemented with 10 g animal day-1 of EXP3066 extract; and, NSPases: control diet supplemented with 10 
g animal day-1 of NSPases complex. The control diet was composed of 85% of whole corn grain and 15% of 
a protein, vitamin, and mineral premix. The experiment consisted of 10 days of adaptation period followed 
by 89 days experimental period. In the middle of the experiment, over two consecutive days, total fecal 
production was estimate. The DM and starch concentration in the composite feed, leftovers and feces from 
each experimental unit were determined after samples were dried in a forced-air oven at 55 °C for 72 hours, and 
sequentially ground in a Wiley mill using a 1 mm diameter sieve. Starch analysis was based on the hydrolysis 
of starch contained in the sample. Apparent DMD was calculated by: DMD (%) = [(DM consumed – DM 
excreted) ÷ DM consumed] x 100. The same formula was used to calculate starch digestibility, multiplying 
the consumed feed, leftovers and fecal matter by the specific proportions of each variable as obtained from 
the laboratory. 300 g feces sub-sample of each experimental unit was collected, washed through a 5 mm 
sieve to capture whole corn kernels from the stool in the sieve to determine the number of excreted whole 
grains (NEWG). Afterwards, the material was dried and subsequently weighed to obtain the weight of fecal 
whole grain. Additionally, whole corn kernels inten 100 g sub-samples of composite feed were counted to 
determine the number of consumed whole grain (NCWG). The fecal whole grain residual percentage (RWG) 
was calculated from: RWG (%) = 100-100*[(NCWG-NEWG) ÷ NCWG].There was no effect (P≥0.33) of 
the use of enzymes on apparent starch. The supplementation with EXP3066 and NSPases promoted greater 
(P = 0.05) values (87.52 and 87.31%, respectively) of apparent DM digestibility, compared to animals from 
the control group (84.15%). The supplementation with enzymes reduced (P<0.01) the RWG percentage, with 
lower values observed for EXP3066 supplementation (2.25%) when compared to NSPases (2.72%), both 
lower than the percentage observed on control group (4.11%).
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Apparent digestibility of dry matter in dual flow continuous culture 
fermenters
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It is used ionophores that act selectively on ruminal microbiota improving animal performance. However, 
world market concerns about food safety tend to restrict the use of antibiotics in animal feed, thus plant 
extracts have been evaluated as potential replacements for antibiotics. The objective of this study was to 
evaluate the inclusion of Stryphnodendron adstringens (barbatimão) extract on in vitro ruminal fermentation. 
Ten fermenters with dual continuous flow and they each have 1.4 L capacity.The design was randomized 
complete block with four replicates. The ruminal fluid was collected from two Nellore steers with ruminal 
cannula. The experimental period has eight days with a five days adaptation period and three days collection 
period. The diet composition on dry matter (DM) was sugarcane bagasse, corn, soybean hull, soybean meal, 
urea and mineral mixture. Each fermenter received daily 100 g of the diet (on DM) with additives includes, 
as follows: T1 – monensin 30 ppm; T2 – 0 without additive; T3 – 0,1% Barbatimão dry extract; T4- 0,2% 
Barbatimão dry extract; T5- 0,4% Barbatimão dry extract. Temperature was maintained at 39°C, and pH was 
maintained at 6.4 by infusion of 3 N HCl or 5 N NaOH. Anaerobic conditions were maintained by infusion 
of nitrogen (N) at a rate of 40 ml min-1. Artificial saliva was continuously infused into flasks and contained 
0.4 gL-1 of urea to simulate recycled N. The dilution rate of the liquid and solid content has maintained 10% 
and 5%.h-1, respectively. During the three-day sampling period of the solid effluent (content that overflowed 
the lateral hole of each fermenter) and liquid effluent (obtained by filtering) was collected in separate vials 
maintained at 4°C to prevent microbial growth. Upon completion of each period the solid and liquid effluents 
were mixed and homogenized for 1 min, and a 500 mL sample was removed via aspiration. The remainder 
of the sample was divided in three portions and lyophilized were analyzed for dry matter (DM). Data were 
analyzed with of software R and means compared by Tukey test at a significance level of 5%. The use of 
Barbatimao extract showed the same fermentation parameters than the monensin treatment. The ruminal 
digestibility in vitro was similar between the doses of the extract (T3, T4 e T5, 52%, 48 % e 52% respectively) 
and the monensin additive (T1, 56 %). Thus, the Barbatimao extract represent a good alternative to monensin.  

Keywords: barbatimão, beef cattle, ruminal fermentation 
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Owing to the potential of utilization of residual feed intake as tool for genetic selection becomes indispensable 
the studies that looking for understand the variables influence RFI, principally data from cattle of Nellore 
breed, consist with Brazilian reality. The aim of this study was to evaluate the apparent digestibility of diet 
in feedlot cattle classified by residual feed intake (RFI). Initially, 120 Nellore (Bosindicus) steers of 397 ± 35 
kg initial weight and 20 months of age were maintained in individual drylot pens (12,5 m2) and individual 
feed intake was measured during the trial period (84 days; finishing phase) to determine daily dry matter 
intake (DMI). Body weights (BW) were measured (on day 0 and every 28 days until day 84, after the solid 
feed restriction) to determine the average daily gain (ADG). The DMI and ADG were used to determine the 
RFI by difference between the observed intake and estimated intake what was obtained  through a multiple 
regression equation of DMI, ADG and metabolic body weight (MBW) of the animals. Nevertheless, RFI 
results were used to determine the higher (n=10), the medium (n=10) and the lowest (n=10) RFI animals in 
the feedlot, totaling 30 animals, which were evaluated in the digestibility study. The trial provided the same 
diet ad libitum for all animals (33% and 67%, for concentrate and forage, respectively) composed of maize 
silage, sugarcane bagasse and concentrate. To estimate the fecal production was used indigestible neutral 
detergent fiber (NDFi) as internalmarker. During three consecutive days samples of feces were collected 
directly from the rectum. After was made a pool with this samples that was dried in a forced ventilation oven 
for 72 hours and finally processed for further analysis. The dry matter (DM), mineral matter (MM), ethereal 
extract (EE), crude protein (CP), nonfiber carbohydrates (NC) and ash content were determined as well as 
neutral detergent fiber (NDF). Neutral detergent fiber was corrected for ash, protein and acid detergent fiber 
(ADF). The randomized design was used for statistical analysis, and the means were compared by the Tukey 
test at the 5% probability level, animal was experimental unit. Residual feed intake and apparent digestibility 
were correlated by Pearson coeficiente. No effects of digestibility coefficient were observed in the RFI groups 
(P>0.05), with values for DM(%)(76.20; 75.01 and 74.79 for lowest, medium and highest RFI, respectively); 
MM(%) (22.53; 19.62; 22.12); CP(%) (72.85; 69.42 and 70.77); ADF(%) (62.82, 61.35 and 61.81), despite 
the EE values with higher digestibility in the higher RFI animals (78.25%) when compared to medium RFI 
(72.16) (P<0.05). However, nonfiber carbohydrates digestibility presented moderate and negative correlation 
(r = -0.398) with RFI. In conclusion, the variations of the residual food consumption cannot be explained by 
the apparent digestibility of the nutrients.

Keywords: Ruminant nutrition, food efficiency, nutrients
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The grains supplied for cattle are generally submitted to some form of processing, with the objective of 
improving the digestibility of the nutrients. However, in diets without roughage, it is generally supplied the 
whole grains in order to stimulate rumination and salivation, for maintenance of the rumen under normal 
conditions. The objective of the present study was to evaluate the effects of milling corn and pearl millet on the 
diet digestibility of confined dairy males. Twenty-eight bulls were fed with 85% of grains and 15% of pellet 
commercial and were evaluated two types of grains (corn x pearl millet) and two forms of grain processing 
(ground x whole), for 70 days. At the end of the experiment, the apparent digestibility of the dry matter and 
of the nutrients was evaluated for nine days. For eight days the animals received 10 grams of titanium dioxide 
and samples of the leftovers, feed, and faeces were collected on three consecutive days. Tukey’s test was used 
with 5% significance for comparison between the means when the interaction in the studied factors was not 
significant. There was no significant interaction (P>0.05) between the factors evaluated for dry matter and 
nutrient digestibility. The apparent digestibility of dry matter (ADDM) was not altered in response to grain 
types (P>0.05) (0.612), but the apparent digestibility of ethereal extract (ADEE) (0.471 vs. 0.364), of non-
fibrous carbohydrates (ADNFC) (0.761 vs. 0.630) and the values of total digestible nutrient (TDN) (67.72 vs. 
58.15%) were higher for corn diets compared to pearl millet diets (P<0.05). Milling of the grains increased the 
ADDM  (0.693 vs. 0.531), apparent digestibility of crude protein (0.668 vs. 0.555), ADEE (0.504 vs. 0.332), 
ADNFC (0.779 vs. 0.612) and TDN (70.12 vs. 55.75) (P<0.05). However, it was observed that the impact of 
processing on nutrient utilization was different in response to the type of grain used, corn grain processing 
increased in 7.28% the use of non-fibrous carbohydrates, while the milling of pearl millet grain increased use 
in 26.27%. These responses suggest that the corn grain has an energy value higher than the pearl millet, but 
the differences are minimal when it is ground grains. The pearl millet grains must be supplied ground, due the 
better utilization of nutrients.

Keywords: energy, fecal excretion, feedlot, high-grain diet
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Sheep farming is a widely developed activity throughout the world. Brazil, despite of its large territory and 
good rearing conditions, imports most of sheep meat that is consumed. Of the three southern states, the 
region that produces the most, Santa Catarina has the smallest herd, but presents climatic, soil and labor 
conditions that make it possible to expand its creation. However, two main obstacles that limit the expansion 
of the activity are the lack of adequate breeding programs and the presence of gastrointestinal parasites that 
may interfere with animal performance. The aim of this study was to verify the genetic correlation between 
nematode infection on total weight gain and on body weight of the lambs during the performance test. For this 
purpose 57 Ile-de-France lambs were evaluated in Bom Retiro/SC, from November 2016 to February 2017. 
The adjustment period last 10 days and the subsequent experiment 82 days. All animals were dewormed at 
the begging of the test. Four weightings were conducted and feces were collected with regular intervals of 
28 days. The nematode infection level was analyzed using feces samples in parasitological examinations of 
nematodes egg count (OPG), using an adaptation of the Gordon-Whitlock technique. Data were submitted 
to correlation analysis of Pearson using SAS University Edition (Statistical Analysis System). Significant 
correlation of -0.28 (P<0,04) were found between OPG and body weight only in the two last collections with 
64 and 92 days of test. Average weight gain during the test did not have significant correlation with average 
OPG of the four collections. The results suggest negative phenotypic correlation between OPG and body 
weight of moderate magnitude. This indicates that animals that show lower values of OPG, present higher 
weights at the end of the performance test.

Keywords: sheep farming, gastrointestinal parasites, body weight, phenotypical correlation
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Pasteurellosis is the most detrimental respiratory disease to the sheep industry, thus the inappropriate and 
prolonged use of synthetics antimicrobial chemicals leads  to  selection of mutant pathogenic microorganisms 
resistent to those compounds making the use of antimicrobial of natural sources an effective economical 
alternative. This experiment was performed to check the propolis in vitro activity the types green and brown, 
over the Pasteurella multocida. It was collected “swabs” nasopharynx of 13 Dorper animals, regardless gender 
and age, from FCAT/Unesp - Dracena Campus sheep sector. The collect was held in August/2016, and the 
tests to determinate the sensibility to P. multocida to alcoholic extract of propolis (AEP) was performed in the 
microbiology laboratory. Using samples of P. multocida separated in medium of bovine blood agar (10%), 
incubated under a temperature of 37ºC, for 72 hours, the three dilutions was tested from AEP, green and 
brown, in concentrations of 0%, 3%, 6% and 9%, with two replications per treatment. The data regarding to 
the susceptibility test in vitro of P. multocida to the different concentrations of propolis was compared using 
the chi-square test of independency and adherence considering 1% of significance, The software R was used. 
The results revealed dependency among the types and concentrations from AEP. The extract of green and 
brown propolis in concentrations of 3%, 6% and 9% demonstrated efficacy in the inhibition of P. multocida 
when compared to control (0%). When compared types and concentrations, the treatment of AEP brown and 
concentration 9% was the most efficient.

Keywords: Propolis, Pasteurella Multocida, in vitro
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Babassu (Orbignya speciosa) pie as a replacement to elephant grass silage 
in diets for confined sheep

Lucas Lorran S. Pereira*1, Janaina B. Luz1, Ernestina R.dos Santos Neta1, Kaliandra 
S. Alves1, Luis Rennan S. Oliveira1, Rafael Mezzomo1, Daiany I. Gomes1, Mariana A. 

Andrade1

1Universidade Federal Rural da Amazônia, Campus Parauapebas, PA 275, Km 13, Rural 
zone, Pará, 68515-000 Brazil

*Undergraduate in Zootecnia - lorran1996.ll@gmail.com

The babassu (Orbignya speciosa) pie is a sub-product coming from the production of babassu oil, and is 
an alternative to feed confined sheep, since it is highly available, has low cost, is easily stored and matches 
the chemical composition of fodder sources. Therefore, we have evaluated the effect of the replacement of 
elephant grass silage  with babassu (Orbignya speciosa) pie on the intake of dry matter and nutrients by 
confined ovines. The experiment occurred at the Amazon’s Federal Rural University, Campus Parauapebas. 
Forty-five males, castrated, Santa Ines crossbreed, with starting weight of 19,08 ±  0,41 Kg were distributed in 
a completely randomized design, with  five treatments: 0.0, 12.5, 25.0, 37.5 and 50% (% DM) of replacement 
of the elephant grass silage (20.83% of dry matter, 5.44% of crude protein, 1.66% of ethereal extract and 
61.03% of ash-corrected neutral detergent fiber and protein) by the babassu pie (92.04% of dry matter, 21.62% 
of crude protein, 8.40% of ethereal extract and 59.34% of neutral detergent fiber corrected to ash and protein). 
The diets were formulated to meet the average needs of weight gain of g animal-1 day, being isoproteic 
and constituting a proportion of 40% of fodder and 60% of concentrate (soybean meal, corn meal, calcitic 
limestone, dicalcium phosphate, urea and mineral mixture). The animals were fed from 8h00 to 15h00, with 
a daily control of the amounts given, allowing 10% of leftovers. The individual intake was measured for 63 
days. Samples of the leftovers were daily collected and stored in a freezer for posterior analysis. There was 
no difference (P>0.05) in the intake of dry matter, crude protein, ethereal extract, neutral detergent fiber, and 
total digestible nutrients (g Kg-1 DM) with the replacement of the silage by the babassu pie. There was no 
change (P>0.05) in the consumption of dry matter and neutral detergent fiber as a function of the body weight 
(%, body) when we used the babassu pie. The elephant grass silage can be replaced in up to 50%, in diets with 
fodder:concentrate ratio of 40:60, since it causes no negative change in the intake of dry matter and nutrients 
by confined sheep.

Keywords: intake, nutrition, ovine, ruminant, sub-product
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Backgrounding young bulls in Mombasa grass receiving infrequent 
supplementation

Fabrícia R. C. Miotto*1, Jovita O. Turmina1, Rafael de O. da Silva1; Luiz Felipe F. M. da 
Silva1; Roger V. Moreira1; João Restle2; Raquel M. de Oliveira1; José Neuman M. Neiva1,2

1Universidade Federal do Tocantins (UFT), Araguaína/TO, Brasil; 2Bolsista de 
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*Professora – PPGcat/UFT - fabriciarchaves@uft.edu.br

This research aimed to study the productive performance of dairy crossbred young bulls backgrounded 
in Mombasa grass (Panicum maximum) pasture, under rotational grazing system, with or without 
supplementation in different frequencies of supply during the rainy season. The animals with initial weight of 
177.8 kg were distributed in a completely randomized design in four treatments: control (without concentrate 
supplementation), and supplementation offered daily, in alternate days and every three days. Each treatment 
had six replicates. The length of grazing in each paddock system was three days and the rest period of 21 days. 
Four experimental periods of 24 days were evaluated, preceded by 24 days of adaptation. The supplement 
with 18.5% crude protein was supplied in individual troughs at 9:00 a.m, with daily leftover weighing. At 
the entry and exit of the animals in the paddocks measurements of grass height and sample collection were 
performed to determine the availability of dry matter (DM) and structural components of the plant (leaf, stem 
and dead material). The variables were submitted to analysis of variance and compared by the Tukey test (α = 
0.05). The control treatment was tested by contrast analysis against all treatments with supplementation. The 
final weight of the animals was not influenced by supplementation or frequency of supplementation (255.7 kg; 
p>0.05). Reducing the frequency of supplementation did not change the concentrate intake with an average of 
0.45% of body weight (p>0.05). There was no difference in average daily gain of the animals supplemented at 
different frequencies (0.81 kg day-1; p>0.05). Feed conversion of concentrate did not differ among treatments 
that received supplementation (p>0.05). The biomass of forage before and after grazing was similar for 
all treatments, with average of 4,088.92 and 2,245.37 kg of DM ha-1cycle-1, respectively. The leaf blade 
percentage was lower at the entrance in the control treatment and supplemented each three days compared 
to treatment with daily supplementation, with lower leaf stem-1  ratio in pre grazing in the control treatment 
compared to the daily supplementation. The stocking rate was similar, 5.2 UA ha-1 (p>0.05). In conditions of 
good management of Mombasa grass during the rainy season supplementation of dairy crossbred young bulls 
does not improve production per area and animal performance. The concentrate supplementation in alternate 
days or every three days did not interfere in animal performance.

Keywords: grazing, Mombasa grass, stocking rate, supplementation frequency
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Balance of nitrogen compounds from beef cattle fed with sunflower cake

Daniela Costa Cotrim*1, Vinicius da Silva Oliveira1, Ronaldo Lopes Oliveira1, Rebeca 
Ribeiro1, Tiago Cunha Rocha1, Jaqueline Trajano1, Caius Pellegrini1

1Federal University of Bahia, Salvador/BA
*dani_cotrim_10@hotmail.com

The imbalance in the protein/energy ratio in the diet increases the excretion of nitrogenous compounds in the 
urine of ruminants. This means financial loss, since protein is the nutrient of higher value of the diet, as well as 
loss of energy, since, to excrete nitrogenous compounds, there is energy expenditure. Therefore, the objective 
of the present work was to evaluate the nitrogen balance of beef cattle fed with sunflower cake. Were used 
32 young zebu bulls, with average initial body weight of 374.4 kg, divided into four treatments with 0, 9, 18 
and 27% of sunflower cake inclusion. Samples of the diets, urine and feces of the animals were evaluated for 
nitrogen content, to calculate the consumption, excretion (by feces and urine), retention and nitrogen balance 
of the animals of each treatment. The data were submitted to analysis of variance and the means submitted 
to regression analysis, being considered the level of 5% of significance. There was no effect (P=0.2653) of 
the inclusion of sunflower cake on nitrogen consumption, with an average consumption of 272.4 g.day-1. For 
nitrogen excretion by feces, no effect (P=0.1759) was observed for the inclusion of sunflower cake, while on 
average the animals excreted 65.1 g.day-1. There was a linear decreasing effect (P<0.0001) on urinary nitrogen 
excretion, with excretion of 36.4, 31.9 16.8 and 16.5 g.day- 1, for treatments 0, 9, 18 and 27, respectively. The 
inclusion of sunflower cake in the diet of the animals linearly reduced nitrogen retention (P=0.0278), and 
nitrogen retention was 223.8, 221.6, 198.6 and 194.9 g.day-1, for treatments 0, 9, 18 and 27, respectively. The 
nitrogen balance was not affected (P=0.4433) by the inclusion of sunflower cake, with average 181.8 g.day-1. 
Inclusion of sunflower cake in the diet of beef cattle reduction in retention and urinary nitrogen excretion. 

Keywords: nitrogen consumption, nitrogen excretion, urinary nitrogen 
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Balance of nitrogen compounds in sheep receiving diets with different 
levels and sources of DDGS of corn and sorghum
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* Graduation student – dss.danielly@gmail.com

This study aims to evaluate the nitrogen balance in sheep that receive diets with different levels and sources 
of DDGS of corn and sorghum. Ten sheep, whole males, were distributed in two Latin squares five by five 
of fifteen days each: ten days for adaptation and five of data collection. Five different isonitrogenated diets 
(19% crude protein, dry matter basis) were evaluated with different protein sources: soybean meal - control 
(dry matter), 15% corn DDGS (dry matter), 30% corn DDGS (Dry matter basis), 15% inclusion of sorghum 
DDGS (dry matter basis) and 30% inclusion of sorghum DDGS (dry matter). The effects of the treatments 
were analyzed using four orthogonal contrasts: protein source (soybean meal versus other experimental diets), 
DDGS source (corn versus sorghum),  diet DDGS level (15% versus 30% DM) and interaction between 
Source and DDGS. Total urine, total faeces and daily leaching samples were collected for the determination 
of total nitrogen, balance of nitrogen compounds, urea and allantoin. There was no difference in allantoin 
excretion, regardless of source levels and inclusion of DDGS. Dry matter digestibility (DM) was not affected 
by the different diets, but crude protein (CP) digestibility decreased when soybean meal was replaced by 
different protein sources. This fact was observed when comparing the different sources of DDGS. As diets 
were formulated to be isonitrogenated, no differences in nitrogen consumption  were observed. There was 
no difference in nitrogen balance, calculated by the difference between ingested and excreted nitrogen. It is 
concluded that the inclusion of DDGS of maize and sorghum up to 30% has no effect on the equilibrium of 
nitrogen compounds.

Keywords: Co-product, ethanol, purine derivatives
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Beef cattle performance in pastures of rye or double purpose wheat

Vanessa R. Favaro*1, Ulisses A. Córdova1, Maicon G. L. Pinto1, Jefferson A. Flaresso1, 
Joseli Stradiotto Neto1, Simone S. Werner1, Ângela F. Rech1, Tiago C. Baldissera1 
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In southern Brazil, one of the main limitations of livestock activity is the shortage of forage between autumn 
and early winter. Rye (Cecale cereale) is strategic specie for the autumn and winter cultivation, because of its 
precocity. It stands out for its rusticity and ability to adapt to poor soils, especially the sandy ones. The double 
purpose wheat (Triticum aestivum) can be used as forage because it presents high dry matter production, 
tolerance grazing or cutting and high grain yield under grazing. Considering the variability of available 
materials, the evaluation of the different species is fundamental to the exploration of the potentialities of each 
one of them. The objective of this work was to verify if there are differences in animal performance in pastures
formed by rye (cultivar Temprano) and double purpose wheat (cultivar Tarumã), under rotational grazing. 
Each species was implanted in an area of 2 ha, subdivided into four paddocks. It was evaluated available 
dry matter before animals input, residual dry matter after animals output to calculate total dry matter (DM) 
production. Sixteen crossbred steers were used for performance evaluation (mean live-weight: 177 kg; aged 
approximately 5 months on Day 0). The forage offer was regulated by “put and take” system and the tester 
animals were maintained in the plots for the entire period of experiment. The experimental design was 
completely randomized and the data analyzed by the statistical program R with significance level of 5%. 
It was realized three grazing periods for rye and wheat. The total forage production was similar between 
treatments on average 5487.4 kg of DM ha-1 (P>0.05). Animal performancewas also similar among treatments, 
the average daily gain was 0.89 kg animal-1. However double-purpose wheat supported higher stocking rate 
(2.9 AU ha-1; P<0.05) totalizing a live weight gain per hectare of 275 kg in 70 days. Rye cultivation allowed 
a mean stocking rate of 2.6 AU ha-1 totaling a live weight gain per hectare of 264.5 kg in 70 days. In this 
study the use of double purpose wheat provided greater gain per area when used exclusively for grazing. The 
evaluation ofthe various species available for cultivation during autumn-winter supports the diversification 
and economy of rural properties in southern Brazil. 

Keywords: animal gain, Cecale cereale, grazing, Triticum aestivum
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Beef steers performance in Mombaçagrass pasture under different levels 
of fertilization
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Maryanne Silva Cunha1
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The objective of this study was to evaluate the morphological parameters, chemical composition and 
performance of grazing steers on Panicum maximum cv. Mombasa submitted to different levels of nitrogen 
fertilization in the North of Tocantins. The treatments consisted of three doses of nitrogen: 150, 300 and 450 
kg ha-1 year-1, applied as ammonium sulfate.The pasture was also fertilized with 50 Kg ha-1 of P2O5 in the form 
of single superphosphate before the experiment period and K2O in the form of potassium chloride applied 
together with the nitrogen in a ratio of 1:0.5. Twenty-four Nellore steers with nine months of age and 173 kg of 
initial mean live weight were used for performance evaluations. A rotational grazing was used with seven days 
of grazing and 21 days of rest, composing four cycles of 28 days. Pre-and post-grazing forage samples were
collected using a 0.6 m2 frame to estimate total forage dry matter, leaf blades and stem. A randomized block 
design with repeated measures in time (four cycles of grazing) was used. The data were submitted to analysis 
of variance, at the significance level of 5% by Student’s t-test. The dry mass of total forage, leaf blades and 
pre-grazing green stem were affected by the highest nitrogen dose (P<0.05) (450 kg), increasing 19.2, 20.7 
and 32.6%, respectively, in relation to the lower nitrogen dose. There was reduction in the NDF and ADF 
levels and an increase in the CP (P<0.05) with elevation of the nitrogen dose from 150 to 300 and 450 kg. The 
average daily gain of the animals was not influenced by the treatments (P>0.05), with a mean value of 0.470 
kg animal-1 day-1, however, the gain per area and the stocking rate increased in the highest dose (P<0.05), 
especially in the two intermediate cycles (2nd and 3rd), presenting mean values of 5.51 and 6.38 kg ha-1 day-1 

and a stocking rate of 5.5 and 7.0 UA ha -1, comparing the doses of 150 and 450 kg of nitrogen, respectively. 
The elevation of the dose of 150 to 300 and 450kgha-1year-1ofnitrogen,increasedthetotalproductivitybyarea(P<
0.05),increasing from 587.22 to 777.54 and 931.31 kg ha- 1. The dry mass of total forage and its morphological 
components increase with the dose of 450 kg ha-1 year -1 of nitrogen. The use of the higher nitrogen dose 
improves the nutritional quality of Mombasa by reducing the NDF and FDA levels and increasing the crude 
protein fraction in the dry matter. Increasing doses from 150 to 450 kg ha-1 year-1 of nitrogen does not improve 
the individual performance of the animals, however, it raises the stocking rate and the average daily gains per 
area, increasing the total productivity in short cycles of production.

Keywords: average daily gain, blood parameters, crude protein, forage, productivity
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Beef tenderness of Nellore cattle finished with supplemented yeast and 
probiotic in the north of Mato Grosso
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Important world markets are requiring safer, consumer-friendly food, encouraging  further studies on beef 
information. Feed supplementation of grazing cattle may influence on the beef tenderness, mainly associated 
with the animal growth and fat cover degree. The determination of the physicochemical composition of the 
carcass becomes fundamental within this context, since it makes possible to evaluate the effect of any type 
of treatment to which the animals have been submitted. Aimed, with study, evaluate the beef tenderness of 
Nellore cattle supplemented with different additives. Twenty-eight non-castrated males of the Nellore breed 
were randomly divided into four supplementation groups (Group 1 = Urea; Group 2 = Urea + Optygen; Group 
3 = Group 2 + Yeasts; and Group 4 = Group 3 + Probiotic). The experimental area used was of eight hectares, 
with Brachiaria brizantha cv. BRS Piatã, subdivided into four pens. At  the end of 98 days the animals were 
slaughtered at the slaughterhouse located in the city of Sinop-MT, with chilling of carcass 24 hours. And after, 
three steaks were  sampled from the right half-carcass between the 12 th and 13 th ribs, 25 mm thick, and 
vacuum packed for beef maturation at 2 ± 2ºC for a period of zero and 14 days. The shear force was determined 
in cylinders of 1.25 cm in diameter after grilled in electric grill until reaching the internal temperature of 72ºC, 
followed by cooling at 4ºC for 12 hours, the shear force being measured by means of the TA XT Texturometer 
-Plus Texture Analyzer 2i, from the brand Stable Micro System (UK), equipped with a set of Warner-Bratzler 
blades. Data were analyzed using the Statistical Analyzes System software in a completely randomized design. 
Group Urea + Optygen presented lower (P<0.05) beef tenderness on the two maturation periods, with 0 day 
and 14 days, 3.49 kgF and 4.04 kgF, respectively, in relation of other groups; with range among 2.25 kgF 
and 4.04 kgF. Both 0 and 14 days of maturation also did not present significant differences among the four 
treatments. Preliminary, the use of yeasts and/or probiotic in the bovine supplementation did not improve the 
beef tenderness, with lower beef tenderness of the bovine supplied with Optygen.
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Behavior of grazing beef cattle with energy supplementation
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Energy supplementation in beef cattle on pasture has been an alternative to improve animal performance in the 
rainy season, when there is better quality and greater supply of fodder for the animals. Supplement intake may 
influence forage consumption, resulting in a substitutive effect, where the animals consume lower amount 
of forage and a larger amount of supplement, consequently change grazing time. Therefore, the objective 
with the study was to evaluate the effect of energy supplementation on grazing behavior of beef cattle. Were 
used 27 young bulls Nellore, whole males, with initial body weights of 327.5 kg, distributed in a completely 
randomized design, were kept in pickets with Urochloa brizantha cv Xaraés. The treatments consisted in the 
supply of 0, 15, 30 and 45% of the daily requirement of TDN via concentrated supplement. The experimental 
period was 84 days, divided into three subperiods of 28 days. The requirements were calculated according 
to the weight gain of the animals, using the BR- Corte equations. The amount of supplement offered and the 
composition were adjusted in each period based on the rate of gain of the previous period, using the weighing 
without fasting, and for the first period was used the weight gain of the adaptation period. The crude protein 
content of the supplements was adjusted according to the amount required to complement protein pasture and 
achieve the crude protein requirement. To evaluate the behavior of grazing, visual observation was performed 
for twelve continuous hours (7 a.m. to 7 p.m.), during four consecutive days, in each period, classifying 
activities in grazing and grazing not. The data were evaluated for the effects of linear and quadratic order 
using orthogonal contrasts. An additional orthogonal contrast was performed to compare animals receiving 
supplementation and those not receiving supplementation. It was adopted a 5% level of significance. Linear
effect was observed descending (P<0.05) to grazing time according to the increased level of TDN in the 
supplement (0% TDN: 4.34 h min-1, 15% TDN: 4.04 h min-1, 30% TDN: 3.30 h min-1 and 45% TDN: h min-1), 
this may have occurred due to the substitutive effect. The treatment that did not receive supplementation had 
a longer period of grazing (P<0.05), approximately, 1.04 hours more, when compared to the supplemented 
treatments. Was generated a regression equation, by correlating the time of grazing with the proportion of 
TDN in the supplement, where for each 1% of TDN in the supplement, there is a reduction of 2.16 minutes 
grazing during the day period. Therefore, it is concluded that the amount of TDN supplied via supplement 
linearly reduces grazing time.

Keywords: forage consumption, animal observation, nutritional requirement
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Behavioral evaluation of feedlot finishing yearling bulls fed an energy-
dense diet and supplemented with or without exogenous enzymes
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The use of energy-dense diets for feedlot cattle is becoming a common practice and the use of exogenous 
enzymes may be an important tool to improve feed efficiency. The objective of this study was to evaluate the 
effects of supplementating with an enzymatic complex composed of non-starch polysaccharide–degrading 
enzymes (NSPases) or with an extract (Aspergillus oryzae x Trichoderma viride x Bacilo subtilis) with a 
predominant activity of amylase (EXP3066) on animal behavior of feedlot yearling bulls fed an energy-
dense diet. Thirty-six ½ Angus with an average initial weight of 391.0 ± 5 kg were allotted in a completely 
randomized design consisting of three treatments, six replicates per treatment, wherein two animals represented 
the experimental unit. The experiment was composed of three treatments being the treatment control provided 
diet without enzymes; the treatment EXP3066 provided control diet supplemented with 10  g animal day-1 
of EXP3066 extract; and, treatment NSPases provided control diet supplemented with 10 g animal day-1 of 
NSPases complex. The control diet was composed of 85% of whole corn grain and 15% of a protein, vitamin, 
and mineral premix. The experiment consisted of 10 days of adaptation period followed by an 89 days of 
experimental period. During the experiment, the animal behavior analysis was performed for a continuous 
period of 48 hours, subdivided into six hours, with readings every three minutes, being evaluated time spent 
eating (hours day-1 and times day-1), drinking water (hours day-1 and times day-1), ruminating (hours day-1),  
and  resting (hours day-1), and the events of xylophagy, solid and liquid excretions (times day-1). Animal 
supplemented with NSPases complex spent less time eating (1.83 vs 2.60 h d-1), compared with the control. 
The amount of time spent in rumination was alsoaffected by the enzyme supplementation, whereas the 
animals supplemented with EXP3066 spent less time in rumination (1.92 versus 0.94 h d-1) compared with 
the treatment NSPases, as well as reduced number of xylophagy events (5.7 times day-1) compared another 
treatments. It is concluded that the EXP6033 complex promoted better starch degradability, decreasing the 
time of rumination and the frequency of xylophagy.

Keywords: non-starch polysaccharides, feed efficiency, amilase, rumination, xylophagy 
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Behavioral parameters of feedlot-fed steers with different ways of maize 
grain processing

Jailson José Nicolini Frasson*1, Arlei Rodrigues Bonet de Quadros1, Vitor Hugo Ramos 
de Ramos1, Gilmar dos Santos Cardoso1, Alisson André de Mello Charão1, Marina Osmari 
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Although Brazil has great potential for growth in livestock production and because it has the largest commercial 
herd in the world, production rates are still considered low. To further increase meat production, the use of 
intensive systems contributes to improved marketing of animal protein. However, due to the high cost of 
food, it is necessary to understand the animal’s diet in the finishing phase, avoiding waste of the inputs used. 
Thus, the objective of this research was to evaluate the behavioral parameters of confined steers fed with 
different forms of corn grain processing. The experiment was carried out at the Laboratory of Bovinocultura 
de Corte (LBC) of UFSM. Steers, Charolais or Nellore crossbred were individually confined, with age and 
average weights of 22 months and 250 kg, respectively. The animals were randomly divided into treatments 
according to the diet to be tested, with a voluminous: concentrate ratio of 50:50, keeping them isoproteic and 
isoenergetic and estimating a dry matter intake of 2.53 kg MS/100 kg of live weight until they reached 420 
kg of body weight as a criterion for slaughter. In addition to the bulk of corn silage, the treatments contained 
soybean meal, calcic calcium, salt, and corn grain or milled corn. Evaluations of the ingestive behavior of the 
animals were performed every 28 days for 24 continuous hours. The animals were identified by earrings and 
number of bays. Behavioral evaluations consisted of recording the activities of food consumption, leisure and 
rumination, which were checked every 10 minutes. The experimental design was completely randomized, 
the data were submitted to analysis of variance by the F test and the means were compared by the t-Student 
test at the 5% probability level using the statistical package SAS (Statistical Analysis System, version 3.5). 
There were no significant differences (P>0.05) for the variables analyzed according to the two forms of maize, 
the feeding time presented values 4.14 and 4.06 hours for the whole and milled grains, respectively. Also, 
only numerical differences were observed at rumination time, the mean value between the different forms 
of processing was 7.78 hours. Based on the results of this research, was possible to conclude that there is no 
need to provide ground grain for finished animals, as this process would increase labor costs even further and 
consequently increase the system expenses.
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Blood parameters of Santa Ines ewes supplemented with increasing doses 
levels of chromium picolinate during pregnancy and lactation

Bompadre, T.F.V.*1, Ieda, E.H.1, Sakita, G.Z.1, Abdalla, A.L.1, Louvandini, H.1
1Centre for Nuclear Energy in Agriculture – USP, Piracicaba/Sao Paulo, Brazil

*Doctoral student – bompadre@usp.br

Chromium picolinate (CrPic) is a chelated compound used as food supplementation for humans and animals. 
This organic molecule is widely used as a mean of introducting bioactive minerals into the systems. Addictionaly 
the requirements and cares about animals during pregnancy and lactation raise because nutritionally these 
phases are bottlenecks in production systems. However, there is nutritional information gaps related to 
the Chromium biodisponibility, metabolism and safety. Therefore the aim of this trial was to evaluate the 
blood parametes of pregnant and lactant Santa Inês ewes supplemented with increasing doses of chromium 
picolinate. The experiment was conducted in the Animal Science Laboratory facilities located at Centre for 
Nuclear energy in Agriculture. The project was approved by the Ethics Committee on Animal Uses (CENA/
USP – 007-2016). Fourty multiparous pregnant Santa Ines Sheep (BW = 55,34 ± 8,00 kg; mean ± SE), were 
studied in a completely randomized design. The sheeps were randomly assigned to 4 groups, control (T1; 0.0 
mg CrPic); T2 (0.15 mg of CrPic); T3 (0.30 mg of CrPic); and T4 (0.45 mg of CrPic). The animals remained on 
pasture from 9:00 a.m. to 16:00 p.m., then they were allocated in a collective stall and received - 600 g/animal 
of concentrate, based of ground corn grain and soy bean meal (70:30), mineral mixture, water, and Tifton-85 
hay (Cynodon spp.) ad libitum. The CrPic supplementation was provide as individual pills five times a week 
at 8:00 a.m.. The blood was collected monthly in a 4.0 mL vacuum tubes with K3 EDTA anticoagulant and 
refrigerated for laboratory analyses. The blood was analysed with an hematological analyser (pocH – 100 iV Diff; 
Systex) and the parameters determined was White blood cells (WBC; 103 μL-1); Red blood cells (RBC; 106 μL-1); 
Hemoglobin (HGB; g dL-1); Hematocrit (HCT; %) and Plaquettes (PLT; 103 μL-1). The statistical design was a 
Completely Randomized Design with repeated measurements by time. The parameters was test by Tukey (P<0.05) 
for effects of treatment, time, and the interaction. The results showed some significant effect for the interaction 
between treatment and time. In relation to the repeated measurements across time, all variables presented higher 
values in the partum blood sample (P<0.01). The treatment effect was not signifcant for WBC, RBC, HGB and 
HCT. However the variable PLT presented significant difference (P<0.01) where the highest value occured in T3 
(432.3 103 μL-1) different from T1 (322.1 103 μL-1) and T2 (355,5 103 μL-1). T3 (374.2 103 μL-1) was similar to all 
other treatments. The results showed that the supplementation with CrPic could increase plaquettes in sheep blood. 
Addictionaly the mecanisms related to partum needs to be better elucidated.
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Body chemical composition of lambs from seven genetic groups at three 
feeding levels

Ingrid Harumi S. Fuzikawa*1,5, Wignez Henrique2, Fabiane S. Costa2,5, Gabriela Aferri3, 
Maurício M. Allencar4,6, Sérgio N. Esteves4, Angélica Simone C. Pereira1

1USP, Pirassununga/SP, Brazil; 2APTA, São José do Rio Preto/SP; 3APTA, Jaú/SP; 4CPPSE/
Embrapa, São Carlos/SP, 5Capes Scholarship, 6CNPq Fellowship

*Doctoral student – ingrid.fuzikawa@gmail.com

The objective was to evaluate final body chemical composition of lambs at three feeding levels from seven 
genetic groups: 15 White Dorper, 15 Ile-de-France, 11 Texel, 18 Santa Ines, 18 ½ White Dorper + ½ Santa 
Ines, 18 ½ Ile-de-France + ½ Santa Ines and 18 ½ Texel + ½ Santa Ines. The animals were weaned with 
90-day-old on three dates, and they were kept in individual pens with slatted floors for 42 days, after 15 days 
of adaptation. They received pelleted diet with 10% alfalfa hay and 90% concentrate, at following levels: 
ad libitum (AL) (leftovers around 10%, adjusted daily), 0.75 and 0.63 g dry matter kg-1 of metabolic weight 
(MW). Diets offered in the restricted treatments were readjusted weekly after weighing of animals without 
fasting. At the beginning and at the end of experimental period, animals were weighed after solid fasting 
for 14 hours. Animals were slaughtered and final body composition was calculated from chemical analyzes 
ofcomponents (blood,carcass,head+hooves+peltand empty visceras).It was considered for statistical analysis 
a randomized block design (considering the dates of weaning) in a factorial scheme 7 x 3 (genetic groups x 
feed supply levels); means were compared by Tukey test. There was no interaction (P>0.05) between  genetic 
group and feeding level for final body composition, expressed as amount and percentage of water, ether extract, 
protein and minerals. Body chemical constituents did not change (P>0.05) with feed level when expressed 
as a percentage, but, in kilograms, animals fed AL had greater (P<0.05) deposition of all constituents. The 
genetic group significantly influenced (P<0.05) the proportion and amount of all constituents of empty body, 
except percentage of protein. Lambs ½ White Dorper + ½ Santa Ines and ½ Ile- de-France + ½ Santa Ines had 
a higher (P<0.05) percentage of water in the empty body (64.68 and 63.92, respectively) than Texel (60.76). 
Texel lambs presented higher (P<0.05) ether extract percentage (19.00). Genetic group and feeding level 
influenced significantly (P<0.05) all the constituents amounts. Santa Ines had the lowest amount of water 
(17.09 kg), and ½ White Dorper + ½ Santa Ines lambs showed  the lowest  quantity of ether extract (4.35 
kg). Santa Ines (4.60 kg) and ½ White Dorper + ½ Santa Ines lambs had lower (P<0.05) amount of protein, 
4.60 and 4.69, respectively; and White Dorper (0.93 kg) and ½ White Dorper + ½ Santa Ines (0.93 kg) lower 
amounts of minerals.For the AL treatment, there were no differences (P>0.05) among genetic groups for gain 
rates of body constituents, in kilograms of water, ether extract, protein and minerals (0.124, 0.078, 0.044 
and 0.009 kg day-1, respectively). Lambs of different genetic groups showed distinct final body chemical 
composition, especially if there was no restriction food.

Keywords: body constituents, ether extract, mineral, protein, ovine, water 
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Body concentrations of Corriedale lambs from 28 to 38 kg body weight

Ana L. Schultz*1, Andressa A. Martins1, Cleber C. Pires2, Stefani Macari1, Natalie V. Batista1, 
Emanuelle A. Vargas1, Gabriela Carvalho1, William S. Teixeira1
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RS; 2Associate Professor, Post – Graduate Program in Animal Science, Santa Maria, RS
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As a consequence of the different production systems, food management has a great influence on the characters 
that define a carcass. In this context, the measurements performed on the carcass and the determination of the 
body composition of the animals is of paramount importance, both for assessing the nutritional value of food 
and for animal performance. Variations in water, protein and body fat components result in different nutritional 
requirements as their concentrations may vary with breed, age, weight of animals, and other factors. Therefore, 
the objective was to determine the water, protein, fat and body energy contents of Corriedale lambs from 28 to 
38 kg of live weight. Were Eighteen lambs castrated, weaned and individually confined, with a diet composed 
of sorghum silage (Sorghum bicolor (L) Moench), corn grain (Zea mays L.), soybean meal (GlycinemaxL.), 
calcitic limestone and mineral mixture. The animals were fed ad libitum and slaughtered at 28, 33 and 38 
kg live weight. The slaughter was preceded by a 14 hour fast, then skinned and eviscerated, as each body 
component (blood, skin, wool, feet, head, brain, viscera and carcass) was weighed, crushed, sampled (500 
g) and frozen for later chemical analysis. The samples were taken to the oven at 105°C for 72 hours for 
determination of the dry matter. The body fat and crude protein concentrations were determined as a function 
of the percentage concentrations in the different samples. The sum of the values in grams provided the total of 
each chemical component and enabled the calculation of the percentages in the empty body weight (EBW). 
The body energy concentration was calculated according to the equation: Body energy (kcal) = (9.40 × Body 
fat, g) + (5.64 × Body protein, g). Were data submitted to analysis of variance by PROC GLM and F test at 5% 
level of significance using the SAS® program. According to the results, when comparing the values related 
to EBW, 23.31, 26.49 and 32.19 kg were observed for treatments 28, 33 and 38 kg of BW, respectively. In the 
concentrations of water and protein in the wool free body there was a reduction with the increase of the EBW, 
differing from the concentrations of energy and fat, which obtained an increase according to the elevation of 
the EBW. Protein concentrations in the wool free body were decreased with increasing empty body weight. 
For both energy and fat as the empty body weight increased, there was an increase in the concentration of 
these body components from 28 to 33 kg of body weight. 
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Body condition score at lambing does not affect performance of Santa Inês 
ewes and its offspring during lactation
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Castro*1, Ivone Yurika Mizubuti1, Leandro das Dores Ferreira da Silva1, Amanda de Freitas 

Pena1, Camila Constantino1, Elzânia Sales Pereira3
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*Professor at the Department of Animal Science - fabcastro@uel.br

The Santa Inês is a Brazilian hair sheep breed that had its origin in the northeast region of the country, a region 
that can be considered with harsh environment for animal production, mainly because of high temperatures 
and low rainfall during the year. Animals from this breed are supposed to have the capacity to adapt themselves 
to unfavorable environment and minimize its effects on the development of their offspring. The objective of 
this work was to evaluate the performance of Santa Inês ewes according to their body condition score (BCS) 
at lambing. Data from 135 adult ewes, with singletons, were used. All animals belong to the same flock. Ewes 
were divided into three distinct groups, according to their BCS at lambing: 1) Bellow average: less than 2.5 
points (n = 44); 2) Average: between 2.5 and 3.0 (n = 53); and 3) Above average: greater than 3.0 (n = 38). 
The scale for BCS varied from one (very poor) to five (very fat). After lambing, which occurred on dry season, 
all ewes were kept under the same general management in a rotational grazing system. They were enough 
supplemented to meet their nutritional requirements after lambing. The individual BCS, metabolic profile, 
milk production and composition of ewes as well as their lambs’ performance until weaning (70 days) were 
considered. Milk and blood samples were taken every 14 days. Blood metabolic traits were analyzed using 
specific kits. Data were submitted to analyses of variance. A significance level of 5% was considered. All the 
ewes lost BCS from lambing to weaning. However, the worse the BCS were at lambing, the lower were the 
losses until weaning (-0.2; -0.6 and -0.9 points of BCS for groups 1, 2 and 3, respectively). There were no 
differences among the groups for weights of lambs at birth and at weaning. Averages for these traits were 4.1 
kg and 15.3 kg, respectively. As there was no difference in milk production and composition, the average daily 
weight gain of the lambs was also similar for the different BCS groups. Averages for milk production and its 
content of fat, protein and lactose were 1,160mL day-1, 74 g kg-1, 48 g kg-1 and 51 g kg-1, respectively. Blood 
traits (glucose, β- hydroxibutyrate, cholesterol, creatinine, urea, haemoglobin, albumin, total protein and AST) 
averages were also similar among the groups, being within the normal range for sheep. As conclusion we could 
say that even in a situation of poor BCS, Santa Inês ewes have the physiological capacity to adapt themselves 
to the exigencies of a negative energy balance. It seems that irrespective of the BCS, ewes prioritized lactation 
and were able to produce enough milk to accordingly nurse their lambs.
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Carcass characteristics and productivity of angus x nellore heifers finished 
with grain of corn and sorghum, whole or ground

André Teles de Souza*1, Rafael de Oliveira da Silva1, Maryanne Silva Cunha1, Luciano 
de Almeida dos Santos1, Hérica de Araujo Costa1, Fabrícia Rocha Chaves Miotto1, Flávio 

Geraldo Ferreira de Castro2, José Neuman Miranda Neiva1
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The objective of this study was to evaluate the kind of grain, corn and sorghum, and its processing, whole 
or ground, on the productivity and carcass characteristics of heifers finished on pasture (Panicum maximun) 
in semi-confinement system. The experiment was conducted at the Federal University of Tocantins. Thirty 
six heifers were used, with average initial weight of 277 kg, distributed in a completely randomized design 
in a factorial arrangement 2 x 2 (two kinds of grain and two kinds of processing) with nine replicates (each 
replicates represented by a paddocks with one heifers). The animals were kept in paddocks of 0.12 ha-1 each, 
provided with individual feeding and drinking troughs. The concentrates had a ratio grain: protein suplement 
(pellet) (Engordim®) 850: 150 g kg-1 in natural matter, supplied once daily at 7:00 a.m. The total experiment 
period was 75 days, 14 days for adaptation of animals and 63 days for data collection. After the experiment 
period the animals were slaughtered, the carcasses were washed, sawn in half and weighed to obtain the hot 
carcass weight (HCW) and hot carcass yield (HCY). After the cooling of the carcass, they were weighed again 
obtaining the cold carcass weight (CCW), cold carcass yield (CCY) and cooling loss (CL). On the Longissimus 
dorsi muscle were evaluated the subcutaneous fat thickness (SFT) and the muscle’ area (LDA) using ImageJ® 
software. The means were subjected to Tukey test at 5% significance. There was no interaction (P>0.05) between 
kind of grain and processing for the analyzed variables. There was no effect of kind of grain and processing 
(P>0.05) on the stocking rate, with a general average of 10.5 AU ha-1. The animals that received concentrate 
with ground grain had higher productivity with amean of 49.6@ ha-1. Regarding the carcass characteristics, 
animals that consumed concentratewiththegroundgrainshowedhigherHCW,CCW,HCY,CCYandLDAwith 
a mean of 198.1 kg; 193.9 kg; 52%; 50.9% and 61.3 cm2, respectively. However, the processing had no 
effect on SFT and CL with overall mean of 4.37 mm and 2%, respectively. The kind of grain had no effect 
on productivity, HCW, HCY, CCW, CCY, with overall mean of 40 @ ha-1; 189.32 kg; 51.29%; 185.38 kg; 
50.23%, respectively. The concentrates with corn provided higher SFT (4.82 mm vs 3.93 mm), but there was 
no difference in the carcass CL. In a semi-confined system with high grain participation in the diet, grain 
grinding is indicated by promoting higher productivity and better carcass characteristics. In these conditions, 
the sorghum can be used without impairing animal productivity and not altering the most carcass traits.

Keywords: high grain, processing, stockingrate
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Carcass characteristics of feedlot finishing yearling bulls fed an energy-
dense diet and supplemented with or without exogenous enzymes

Edelmir S. Stadler Junior*¹, Mikael Neumann¹, Iara Goldoni¹, Eloize J. Askel¹, Luísa Costa¹, 
Heloisa G. Bertagnon¹, Itacir E. Sandini¹, Marcelo C. Mendes¹ 
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The use of high grain diets for feedlot cattle is becoming a common practice due to the improvements 
observed on carcass characteristics, and the use of exogenous enzymes may be an important tool to improve 
feed efficiency. So, the objective of this study was to evaluate the effect of supplementing with an enzymatic 
complex composed of non-starch polysaccharide-degrading enzymes (NSPases), or with an extract (Aspergillus 
oryzae x Trichoderma viride x Bacillus subtilis) with prevalent activity of amylase (EXP3066) on carcass 
characteristics of feedlot yearling bulls fed a high-grain, energy-dense diet. Thirty-six ½ Angus yearling bulls 
with an average initial weight of 391.0 ± 5.0 kg were used in this experiment. All animals were allotted 
in a completely randomized design consisting of three treatments, six replicates per treatment, wherein two 
animals represented the experimental unit. The treatments were Control: whose diet was provided without 
enzymes; EXP3066: whose diet provided was control diet supplemented with 10 g head day-1 of EXP3066 
extract; and, NSPases: whose diet provided was control diet supplemented with 10 g head day-1 of NSPases 
complex. The base diet was composed of 85%wholecorngrainand15%ofprotein-vitamin-mineralpremix,form
ulatedtosustain a 1.5 kg day-¹ average daily gain. The experiment consisted of 10 days of adaptation period 
to the diets and housing, followed by 89 days of experimental period. At the end of the experimental period, 
ribeye area (REA), marbling and fat thickness where evaluated using an ultrasound machine (Aloka SSD-500 
Vet) with a 17 cm, 3.5 MHz probe. Measurements were made between the 12th and 13th rib, transversally 
to the longissimus dorsi (LD). For REA measurements, a ratio was calculated as the relationship between 
the height and width of the ribeye. Ultrasound images were interpreted by a laboratory responsible for data 
quality (DGT) through the “BIA/DGT Brazil” software. Marbling was evaluated according to the existence 
of fat deposits in the LD and scored in a 1 to 5 scale. After 12 hours fasting period, all animals were weighed 
and transported to the commercial meat plant Frigokeller Distribuidora de carnes Ltda (Guarapuava, Paraná, 
Brazil), located 5 km away. Slaughter was performed according to plant protocols and state laws. All carcasses 
were evaluated individually to determine hot carcass weight (HCW), carcass yield, carcass length, arm length 
and circumference, top round diameter, and fat thickness. Supplementation affected (P = 0.04) HCW (294.7 and 
296.0 kg for EXP3066 and NSPases, respectively) when compared to the control (290.4 kg). Supplementation 
with EXP3066 increased values of REA (P = 0.03) and marbling (P = 0.07) in 9.04% and 18.04%, respectively, 
when compared to the control animals. However, no differences were found between EXP3066 andNSPases.

Keywords: amylase, high grain diet, non-starch polysaccharides, hot carcass weight, xylanase, ribeye area, 
marbling
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 Carcass characteristics of lambs fed with safflower grains
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Oilseeds have been used to feed ruminants with the objective of raising energetic density, reducing dietary 
costs and, as consequence, reducing incidence of  metabolic diseases caused by the excess of grains (starch). 
In order to evaluate the carcass characteristics of lambs fed with levels of safflower grains, eighteen male, 
uncastrated, mixed breed (MB) and with initial medium weight of 17.9 ± 3.9 kg lambs were used. The 
distribution of these animals was entirely at random. The experimental diets were formulated as to being 
isoprotein based with 14% of crude protein (CP) and with medium daily weight gain of 250 g. The ingredients 
from the experimental diets were corn, soybean bran, safflower grain and tifton-85 hay as a voluminous 
source. The proportion of safflower grain added to the diet was of 0; 7.5 and 15%. The experimental diets were 
composed of 80% of concentrate and 20% of voluminous. For the standardization of the carcasses, the animals 
were slaughtered with body condition score between 3.0 and 3.5. Before the slaughter, the animals were 
submitted to fasting of solids during 16 hours and were weighed in order to obtain the slaughter weight. Next, 
the animals were slaughtered and the carcasses were weighed, therefore obtaining the worm carcass weight, 
worm carcass yield. After cooling, we obtained the weight and yield of the cold carcass and the carcass and leg 
compactness index. The following measurements were taken from the left carcasses: external carcass length, 
internal carcass length, leg length, thoracic  depth, total leg length, croup width, croup perimeter, subcutaneous 
fat thickness and loin eye area. The left pallet of the carcasses was boned for tissue composition. The data 
were submitted to the variance and polynomial regression analysis, the initial weight was used as covariate, 
adopting a significance level of 5%. There was no significant effect (P<0.05) for the carcass characteristics, 
except  for  the subcutaneous fat thickness and muscular tissue  composition. There  wasincreasinglinear effect 
(P<0.05) Y = 4.8x + 2.7 (r2 = 0.99) for subcutaneous fat thickness, the medium values were 2.68, 3.10 and 
3.40 mm, for the 0%, 7.5% and 15% treatments, respectively. There was decreasing linear effect (P<0.05) Y = 
-0.68x + 0.8987 (r2 = 0.94) for muscular tissue composition of the animals, the medium values were 0.89,0.86 
and 0.79 kg for diets containing 0%, 7.5% and 15% of safflower grains, respectively.  It is possible to conclude 
that the inclusion of 15% of safflower grains  on lamb finishing diets increases the subcutaneous fat thickness, 
which provides higher quality meat.

Keywords: subcutaneous fat thickness, oilseeds, feedlot, muscle, ovine
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Carcass characteristics of lambs fed with Triticale moist grains ensiled 
with different additives

Isabella Mayara Camilo*1, Vinicius André de Pietro Guimarães1, Janaína Gavetti de 
Quadros1, Ana Maria Allain Ometto1, Valter Harry Bumbieris Junior1

1Universidade Estadual de Londrina, Londrina/PR, Brasil
*Undergraduate student – e-mail:Isabella.camilo@hotmail.com

The objective of this work is to evaluate the carcass characteristics of lambs fed with triticale moist grains 
ensiled with different additives. The triticale wet grain silage was prepared in concrete shackles in four 
treatments using different additives: 1) Triticale moist grain silage - control treatment (STCO); 2) Silage 
of humid grains of triticale silage with enzyme-bacterial additive (STEB); 3) Silt of moist grain of triticale 
ensiled with 0.5% urea (STUR); 4) Silt of triticale moist grains ensiled with 1.5% sodium benzoate (STBS). 
Twenty - four male lambs were housed in individual stalls in  a covered enclosure, suspended with slatted 
timber. The experimental period was 42 days, when the animals approached the slaughter weight (28.78 ± 
3.42 kg).  The animals were weighed in the refrigerator and considered as live weight at slaughter (PVA). 
During slaughter the live weight components were collected for later weighing. At the end of slaughter, the 
carcasses were weighed to determine the warm carcass weight (PCQ) and chilled in a cold room at 4ºC for 24 
hours. At the end of the cooling period, the carcasses were reweighed and the cold carcass weight (PCF) and 
cooling loss (QR) were determined. At slaughter, the gastrointestinal tract was taken, emptied and weighed 
to obtain the live weight (PVV = live weight at slaughter minus the weight of the gastrointestinal content), 
in order to determine the true yield, which is the ratio between the weight of the warm carcase and That 
variable. The carcasses were also evaluated for conformation and fat finishing. In the Longissimus dorsifoi the 
transverse area was taken in transparency and, later, through a jig, the loin eye area was determined. Also in 
Longissimusdorsi, the thickness of the covering fat was measured on the section of the same (between the last 
dorsal and first lumbar vertebra) with the aid of a caliper. The data were submitted to analysis of variance in 
a completely randomized model. No difference (P> 0.05) was found between the additives used in  the silage 
of triticale grains for the carcass traits.

Keywords: Urea, sheep, carcass yield, live weight
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Carcass components traits of lambs fed with corn silage, saccharine 
sorghum and forage sorghum

Alice Watte Schwingel*1, Debora Maurício Manarelli1, Marco Antonio Previdelli Orrico 
Junior1, Ana Carolina Amorim Orrico1, Marciana Retore2, Fernando Miranda de Vargas 

Junior1, Sírio Douglas da Silva dos Reis1, Stefane de Sousa Cunha1

1Universidade Federal da Grande Dourados, Dourados/MS. 2Empresa Brasileira de Pesquisa 
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*Pós doctor student – alicewatte16@gmail.com

In Brazil, saccharine sorghum varieties were initially developed with the aim of supplementing alcohol 
production in off-season’s sugarcane, but this due to the high productivity and the high levels of soluble 
carbohydrate those varieties can become interesting source of roughage for ruminants. Therefore, the aim 
of this assignment was to compare the dressing carcass, lambs fed with sorghum silage, maize and forage 
sorghum varieties. This experiment was lead in a randomized block design and four silages were tasted: BRS 
506 sorghum, BRS 511 saccharine sorghum,  GrandSilo forage sorghum, and BRS 2223 maize. Thirty-two 
male Suffolk lambs, not castrated, aged 75±15 days and mean body weight (BW) of 21 ± 7 Kg were used. 
The animals were lodged in individual stalls, with 2m2 of area, provided with individual mobile feeder and 
nipple drinker, disposed in covered area. The animals’ diets were composed of  50% of roughage and 50% 
of concentrate and were formulated to be isoproteic. The food supply was “ad libitum” allowed leftovers of 
5 to 10% of the total diet. The animals had remained confined receiving the diets for 65 days until reaching 
the average slaughter weight of 35 Kg. After slaughter, the hot (HCW) and cold (CCW) carcass weights, hot 
(HCD) and cold (CCD) carcass dressing, loin eye area (LEA) and subcutaneous fat thickness (SFT). The 
results were submitted to analysis of variance, 5% probability by the F test and the means of the treatments 
compared by the Tukey test using R software. There was an effect (P<0.005) for the characteristics of HCW, 
CCW, HCD and CCD in function of the type of silage consumed by the animals. The highest (P<0.005) HCW 
and were observed for the animals fed with sorghum silages BRS 506 and maize. The maize silage presented 
the lowest values of HCW and HCD, that were 44.17 and 42.62%, respectively. The values of LEA and STF 
there are no difference between the treatments. There are no differences between LEA and STF treatments. 
The silage made of saccharine sorghum BRS 506 provided higher dressing carcass in compare of the other 
silages tested, and could be indicated as a substitute of the most used corn and sorghum varieties.

Keywords: BRS 506, BRS 511, consumption, silage, sheep
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Carcass gain in young bulls of different genetic groups submitted 
nutritional plans during the growth phase on pasture

Lais O. Lima*1, Tiago A. Simioni1, Juliana D. Messana1, Juliana A. Torrecilhas1, Giovane G.  
Penasso¹, Osvaldo Brunetta¹, Elias S. Vito¹, Telma T.Berchielli1

1São Paulo State University (Unesp), College of Agrarian Sciences and Veterinary Sciences, 
Campus Jaboticabal

*Student Graduate - laisolima@hotmail.com

The use of concentrate supplement for animals on pasture correct of specific nutrient deficiencies in forage 
for maximize the digestion activity of the fibrous fraction and consequence to improve productivity. In this 
context, this study was conducted to evaluate the carcass gain of young bulls of different genetic group 
submitted to two nutritional plans during the growth phase on pasture from December 2015 to May 2016. One 
hundred and sixty-two young bulls from genetic group: Nellore, crossbred Senepol vs Nellore and crossbred 
Angus vs Nellore with average age of 10 ± 2 months and initial body weight of 262 ± 31 kg, were used. The 
animals were allocated in twelve paddocks of Brachiaria brizantha cv. Xaraés, and were submitted to two 
plans nutrition: supplementation with mineral salt or 0.3% body weight (0.3% BW) of supplement composted 
by ground corn, soybean grain and mineral mix. Data were analyzed as randomized complete block design, 
in a factorial arrangement (A × B), using the MIXED procedure of SAS and averages were compared using 
Tukey’s test with significant differences at P<0.05. The fixed effect of factor A corresponds to the two nutritional 
plans, and the B factor to the three genetic groups. At the beginning of the growth phase eighteen reference 
animals were slaughter, six of each genetic group, and at the end of the experiment twenty four animals were 
slaughter, four of each treatment. Through the data collected from animal references, body weight fasting 
(BWF) and hot carcass weight (HCW) was generated the equations (Y=A*x ± B) for estimate carcass gain for 
each treatment where Y is the dependent variable (HCW) and X (BWF) the independent variable, A and B are 
the parameters of the model. There were difference between the nutritional plans (P<0,01), wherein animals 
receiving mineral saltshowed less total carcass gain (TCG, 35.47 kg) and daily carcass gain (DCG, 0.253 kg 
d-1) in relation to those who receive supplementation 0.3%BW, 52.13 kg and 0,372 kg d-1 respectively. There 
were interaction between the nutritional plans and genetic group, being the animals Nellores and crossbred 
Angus vs Nellore receive mineral salt had higher TCG and DCG in relation to the animals crossbred Senepol 
vs Nellore 42.81 kg, 0.306 kg d-1, 39.49 kg, 0.282 kg d-1, 24.1 kg and 0.172 kg d-1 respectively. Animals 
Nellore and crossbred Senepol vs Nellore receive supplementation 0.3%BW had higher TCG and DCG, 57.37 
kg, 0.410 kg d-1 and 52.11 kg, 0.372 kg d-1 respectively than Angus vs Nellore 46.9 kg , 0.335 kg d-1. Higher 
carcass gains are achieved when using supplementation concentrate, allowing higher yields of a productive. 
The animals Nellore and crossbred Senepol vs Nellore tend to gain more carcass weight when providing 
concentrated supplementation.
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Carcass traits and subcutaneous fat thickness of two genetic groups fed 
either a fixed or a variable diet
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Carvalho¹
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Cross-breeding between adapted (Nelore) versus non-adapted (Aberdeen Angus) breeds has increased in the 
Central part of Brazil as a strategy to produce beef animals with greater carcass traits. The adequate balance 
between energy and crude protein in the diet is determinant for the success in feedlot systems, since it has an 
influence on carcass quality. The objective of this study was to determine a few carcass traits and subcutaneous 
fat thickness (SFT) of two genetic groups (Nelore or F1 Nelore × Aberdeen Angus) fed either a fixed or a 
variable diet. Thirty-six non-castrated males (18 Nelore and 18 F1 Nelore × Aberdeen Angus) with an average 
initial body weight (BW) of 411 ± 7.3 kg and 20.3 months of age were distributed in two experimental groups 
(fixed or variable diet) and housed in individual pens at the Dairy and Beef Research and Education Center of 
IF Goiano (Iporá Campus). The experiment occurred from June through September 2016 and lasted 98 days (14 
days of adaptation and 84 days for data collection). Animals were fed ad libitum either a fixed or a variable diet 
constituted by sugar cane silage, soybean hulls, ground corn, soybean meal, urea, mineral/vitamin premix, and 
sodium bicarbonate. The fixed diet contained constant nutritional values from the beginning through the end of 
the study, whereas the variable diet contained increasing levels of energy (more ground corn) and decreasing 
levels of crude protein (less soybean meal) during the experiment. SFT was obtained on days 28, 70, and 84 
after the beginning of the experiment by ultrasonography between the 12th and 13th rib. The experimental design 
utilized was a completely randomized in a 2 × 2 factorial scheme (two genetic groups and two diets). The data 
were analyzed by a mixed model considering genetic group and diet as fixed effects, and animal as random. There 
was no effect (P>0.05) of diet on pre-slaughter BW (569.0 vs. 565.4 kg; fixed vs. variable diet, respectively), 
hot carcass weight (309.0 vs. 309.7 kg; fixed vs. variable diet, respectively), dressing percentage (54.3 vs. 
54.8%; fixed vs. variable diet, respectively), and SFT (4.0 vs. 4.3 mm; fixed vs. variable diet, respectively). The 
F1 Nelore × Aberdeen Angus animals increased (P<0.05) pre-slaughter BW (599.1 vs. 535.3 kg; F1 Nelore × 
Aberdeen Angus vs. Nelore, respectively) and hot carcass weight (328.9 vs. 289.8 kg; F1 Nelore × Aberdeen 
Angus vs. Nelore, respectively). However, dressing percentage was not altered (P>0.05) by genetic groups 
(54.9 vs. 54.1%; F1 Nelore × Aberdeen Angus vs. Nelore, respectively). Likewise, SFT was also not changed 
(P>0.05) by genetic  groups (4.3 vs. 4.0 mm; F1 Nelore × Aberdeen Angus vs. Nelore, respectively). The 
preliminary data indicate that it is not necessary to use a variable diet for beef cattle feeding, and also suggest 
that F1 Nelore × Aberdeen Angus may be more suitable in feedlot systems.

Keywords: Angus, cross-breeding, energy, feedlot, Nelore, protein
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Cassava foliage hay replacement tifton 85 hay in confined sheep fed
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*adjunct professor – juniorzootec@yahoo.com.br

The Cassava foliage (Manihot esculenta) (CF) is an agricultural residue widely available in the tropics and 
can be used in the form of hay or silage like as a source of nutrients for ruminants. The objective of this study 
was to evaluate the effect of total or partial replacement of tifton 85 hay (Cynodon spp.) by CF hay on the 
weight gain (WG) and carcass weight (CCW) of confined sheep. Thirty-five etire male lambs were used, ½ 
Dorper - Santa Inês, with initial weight of 16.1 ± 1.6 kg, feedloted in individual pens for 90 days. The animals 
were fed freely, in the form of a complete mixture, with five treatment diets that allowed gain of 200 g.day-1, 
namely: Tifton 85 hay + concentrate (TY); cassava foliage hay + concentrate (CY); Tifton 85 hay + cassava 
foliage hay + concentrate (TCY); Tifton 85 hay + forage cactus (Nopalea spp.) + Concentrate (TYC); cassava 
foliage hay + forage cactus + concentrate (CYC). All diets had a rate of forage:concentrate in ratio of 70:30. 
The animals were weighed at the end of the feedlot and slaughtered. The empty body weight (EBW) was 
obtained by the difference  between body weight at slaughter (BW) and the content of the gastrointestinal 
tract.The cold carcass was equivalent to the body of the animal un less of blood, head, skin, extremities of the 
limbs and components of the body cavity, except kidney and pelvic- renal fat. The means of treatments were 
contrasted by Tukey at 5% of probability. The BWwas similar (P>0.05) between the CY, TCY, TYC, CYC 
diets, but the partial replacement of tifton diets per forrage cactus increased (P<0.05) BW at 6.7 kg. The WG 
was higher (P<0.05) to CY (0.20 ± 0.03 kg), TCY (0.19 ± 0.02 kg), TYC (0.21 ± 0.04 kg) and CYC (0.23 ± 
0.04 kg) when were compared to TY (0.13 ± 0.02 kg). The total substitution of tifton hay to cassava foliage 
increased (P<0.05) the EBW in 6.0 kg. The inclusion of forrage cactus, in diets containing tifton, increased the 
EBW from 20.95 kg to 27.28 kg. The CCW of the animals who recevied diets of CYC was 14.80 ± 2.16 kg, 
higher (P<0.05) than the of animals feded TCY (11.53 ± 1.28 kg) or TY (9.42 ± 0.98 kg). The total or partial 
substitution of diets with tifton hay per CF or forage cactus, and its association, increases (P<0.05) the CCW. 
Totaly or partialy substitution of tifton hay per CF hay and forage catus in diets of feedlot lambs increases 
weight gain, body weight at slaughter and cold carcass weight.

Keywords: agricultural byproduct, alternative food, bermudagrass, carcass, forage  palm
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Cassava foliage hay replacement tifton 85 hay on the leg composition of 
confined lambs
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The cassava foliage (Manihot esculenta) (CF) is a agroindustry byproduct widely available in tropical areas 
of the globe. The forage type lambs fed can influence the carcass adiposity. The objective of this study was to 
evaluate the effect of totally or partially replacement of tifton 85 hay (Cynodon spp.) per the cassava foliage 
hay on the musculature and composition of the lambs carcass. Thirty-five male lambs were used at this work, 
from ½ Dorper-Santa Inês, with initial weight like 16.1 ± 1.6 kg, feedlok in individual pens for 90 days, were 
used. The animals were fed freely, in the form of a complete mixture, with five treatment diets that allowed 
gain of 200 g.day-1, namely: Tifton 85 hay + concentrate (TY); Cassava foliage hay + concentrate (CY); Tifton 
85 hay + cassava foliage hay + concentrate (TCY); Tifton 85 hay + forage cactus (Nopalea spp.) + Concentrate 
(TYC); Cassava foliage hay + forage cactus + concentrate (CYC). All diets had a rate of forage:concentrate 
in ratio of 70:30. The animals were  slaughtered and the carcasses were obtained by bleeding, decapitation, 
skinning and evisceration of the lambs. The legs of lambs were sectioned, frozen and subsequently dissected 
into the main components (muscle, fat and bones) using tweezers and scalpel. The means of treatments were 
contrasted by Tukey at 5% of probability. The weight of leg from the lambs feded with CY, CYC and TYC 
were higher (P<0.05) than those feded with TY. However, the proportion of muscles were higer (P<0.05) in the  
legs of lambs feded with TY (65.69%) when compared to CYC (62.42%), both of which didn’t differ from the 
other diets. The fat percentage of the lambs legs was 11.56% in  the CYC diets, higher than 6.60% observed 
in the leg of lambs feded eith TY. The bones presented a similar behavior to the muscle, proportionally larger 
(P<0.05) in the TY diet (19.01%) when compared to CYC (16.64%), both of which didn’t differ from the 
others. The proportion of other tissues (nerves, muscles, tendons and lymph nodes)  was 5.90 ± 2.51% and 
didn’t differ between treatments. The substitution of tifton hay to cassava foliage hay associated with forage 
cactus raises the leg of lambs weight and ratio fat.

Keywords: agricultural byproduct, alternative food, bermudagrass, carcass, forage  palm
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Objective to evaluate the effect of the supplementation in the dry season and rainy on the dimensions of 
the loin eye area (LEA) and subcutaneous fat thickness (SFT). The experiment occurred at the Beef Cattle 
Husbandry Facility of the Federal Rural University of the Amazonia – Campus Parauapebas, Brazil, in a 
grassland area comprising nine one-hectare paddocks formed by Brachiaria brizantha cv. Marandú. We used 
28 pasture-fed bulls of the Nelore breed, with approximate ages of 16 months and average initial weight of 
327 kg. The experiment was conducted along 248 days, which were divided into dry and rainy period. During 
the dry season, two treatments were randomly applied between the animals: (I) mineral salt, (II) concentrated 
supplement at 0.8% of live weight (LW), with 14 repetitions per treatment. During the rainy season, four 
treatments were applied to the same animals, namely: (I) mineral salt (dry season) + mineral salt (rainy 
season); (II) mineral salt (dry season) + concentrated supplement at 0.8% LW (rainy season); (III) concentrated 
supplement at 0.8% LW (dry season) + mineral salt (rainy season); (IV) concentrated supplement at 0.8% 
LW (dry and rainy seasons). The concentrated supplement was formed by soybean meal, ground corn and a 
mixture of urea and ammonium sulfate (in a 9:1 proportion) and mineral mixture. The dimensions of the LEA 
and SFT for ultrasound image capture, distributed in three collections, the beginning of the experiment, at the 
end of the dry period and at the end of the rainy season. The transducer was willing at right angles to the length 
of the Longissimus dorsi muscle between the 12th and 13th rib. Ultrasound was used with 3.5 MHz transducer 
with 18 cm and acoustic guide. The experimental design was the completely randomized, considering as co-
varialvel the measures collected at the beginning of the experiment by F test was performed for the dry period, 
and Tukey for the rainy season, both 0.05 of significance. In the dry season, there has been no difference 
(P>0.05) for LEA, while the animals supplemented presented more EGS (3.95x3.34 mm; P>0.05). In relation 
to the rainy season, the animals of the IV treatment, presented LEA above the animals of the treatment I 
(63.2x59 cm). (II) and (III) treatments were equal to treatment I and also equal to the IV treatment (P>0.05). 
Even during the rainy season, the SFT IV treatments and II were equal (P>0.05), while the IV treatment was 
superior to treatment I and III (6.4, 4.5 and 4.4 mm, respectively). The animals supplemented during the 
dry and rainy seasons feature better finishing of casing. Only in the last phase supplementation of growth 
promotes the same fat deposition than the supplemented during the dry and rainy seasons.

Keywords: Body composition, Longissimus dorsi, Supplement

Acknowledgments: We are grateful to CNPq for financial support.

Theme 9  |  Ruminant nutrition and production

mailto:evellyn_carvalho@hotmail.com
mailto:evellyn_carvalho@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 957

Cellulolytic enzyme in diets based on sugarcane or corn silage for dairy 
heifers: Eating activity
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The aim of this study was to evaluate the eating activity in dairy heifers supplemented with cellulolytic 
enzyme (Fibrozyme®) in diets based on sucarcane or corn silage. Eight animals with average body weight 
of 160.25 ± 15.56 kg were used in two 4x4 Latin squares, in 2x2 factorial arrangements.The experimental 
period was 18 days with 12 for adapting experimental diets, 6 for data collection, and 5 days of wash out. 
The experimental diets were: Corn silage without Fibrozyme® (CS); Sugarnace silage without Fibrozyme® 
(SS); Corn silage with Fibrozyme® (CSF); Sugarcane silage with Fibrozyme® (SSF). The animals receive 
Fibrozyme® 20g day-1. Diets were formulated to daily gain of 800.0 g d-1, isonitrogenous and same neutral 
detergent fiber concentration. Heifers were observed of each period during 24 hours using a digital camera 
with night vision (PRO-510 CAM, Swann, Victoria, Australia). Time spent eating, chewing, ruminating and 
idleness was registered every five minutes. Number of cud chews and time spent ruminating each bolus was 
assessed using a digital chronometer. The feed efficiency, rumination efficiency, number of ruminal boluses 
per day, chewing time per day and number of cud chews. Data were submitted to analysis of variance using the 
PROC MIXED by SAS, version 9.0. Treatments containing corn silage showed higher (P≤0.050) time spent 
chewing, ruminating, and ruminating while lying in comparison with treatments containing sugarcane silage. 
In addition, heifers fed treatments containing sugarcane silage exhibited higher (P≤0.011) number of ruminal 
bolus and the time spent chewing each ruminal bolus than those fed sugarcane silage. The ruminal bolus 
of heifers fed treatments containing corn silage had higher (P≤0.006) DM and NDF content than those fed 
sugarcane silage. Enzyme product provision increased (P≤0.030) the time in which heifers spent eating and 
the feed efficiency of DM (g h-1), but it decreased (P=0.012) the cud chew efficiency g h-1) of DM. No forage 
by enzyme interaction effect were noticed to feeding behavior parameters. Cellulolytic enzyme (Fibrozyme®) 
positively influenced eating activity of dairy heifers based on sucarcane or corn silage diets.

Keywords: chewing, fiber digestion, rumination, ruminal bolus, xylanase 
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Cellulolytic enzyme in diets based on sugarcane or corn silage for dairy 
heifers: Energetic balance and blood metablites

Mayra S. Ferreira1, Cibeli A. Pedrini1, Bruna S. Alem1, Guilherme A. Miranda1, Rafael H. B. 
T. Goes1, Euclides R. Oliveira1, Caio S. Takiya2, Jefferson R. Gandra1*

1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados, Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil; 2Kansas State University, 

Department of Animal Science & Industry, 66506, Manhattan, KS
*Advisor – jeffersongandra@ufgd.edu.br

The aim of this study was to evaluate the energetic balance and blood metabolites in dairy heifers supplemented 
with cellulolytic enzyme (Fibrozyme®) in diets based on sugarcane or corn silage. Eight animals with average 
body weight of 160.25 ± 15.56 kg were used in two 4x4 Latin squares, in 2x2 factorial arrangements. The 
experimental period was 18 days with 12 for adapting experimental diets, 6 for data collection, and 5 days 
of wash out. The experimental diets were: Corn silage without Fibrozyme® (CS); Sugarcane silage without 
Fibrozyme® (SS); Corn silage with Fibrozyme® (CSF); Sugarcane silage with Fibrozyme® (SSF). The 
animals receive Fibrozyme® 20g day-1. Diets were formulated to daily gain of 800.0 g d-1, sonitrogenous and 
same neutral detergent fiber concentration. Ingredients were analyzed for gross energy in a calorimetric bomb; 
digestible energy intake was obtained based on the digestibility coefficient of experimental diets and gross 
energy intake. Net energy intake, net energy for gain and net energy for maintenance were calculated. Animals 
were weighed at the start of experiment and on day 15 of each period in a livestock scale. Blood was collected 
by puncture of coccygeal vessels in sterile vacutainers of each experimental period always before the morning 
feeding. Data were submitted to analysis of variance using the PROC MIXED by SAS, version 9.0. Enzyme 
had no effect on heifers’ energy balance. Corn silage increased energy intake, energy balance and the ratio 
of net energy for gain by digestible energy intake in relation to sugarcane silage. animals fed CS had lower 
urea fractional excretion rate and HDL-cholesterol blood concentration. Enzymes tended to increase animal’s 
blood triglyceride concentration and had no effect on blood glucose and cholesterol concentrations. Animals 
fed diets containing corn silage had higher DM intake and digestibility, and consequently exhibited greater 
net energy intake and energy balance than heifers fed sugarcane silage. Cellulolytic enzyme (Fibrozyme®) 
positively influenced energy balance and blood metabolites of dairy heifers based on sugarcane or corn silage 
diets. 
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Cellulolytic enzyme in diets based on sugarcane or corn silage for dairy 
heifers: Microbial protein synthesis
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H. B. T. Goes1, Euclides R. Oliveira1, Caio S. Takiya2, Jefferson R. Gandra1*
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Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil; 2Kansas State University, 
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*Advisor – jeffersongandra@ufgd.edu.br

The aim of this study was to evaluate the microbial protein synthesis in dairy heifers supplemented with 
cellulolytic enzyme (Fibrozyme®) in diets based on sugarcane or corn silage. Eight animals with average 
body weight of 160.25 ± 15.56 kg were used in two 4x4 Latin squares, in 2x2 factorial arrangements. The 
experimental period was 18 days with 12 for adapting experimental diets, 6 for data collection, and 5 days 
of wash out. The experimental diets were: Corn silage without Fibrozyme® (CS); Sugarcane silage without 
Fibrozyme® (SS); Corn silage with Fibrozyme® (CSF); Sugarcane silage with Fibrozyme® (SSF). The 
animals receive Fibrozyme® 20g day-1. Diets were formulated to daily gain of 800.0 g d-1, isonitrogenous 
and same neutral detergent fiber concentration. Microbial protein synthesis was estimated based on purine 
derivatives (PD; allantoin and uric acid) urinary excretion. Aliquots (10 mL) of urine samples were diluted in 
sulfuric acid (40 mL, 0.036 N) to prevent purine derivative destruction and uric acid precipitation. Allantoin 
and uric acid urinary concentration were determined by colorimetric method. Excretion of purine derivatives 
was calculated as the sum of allatoin and uric acid excreted in urine (mmol/d). Absorbed microbial purines 
(Pabs, mmol/d) were based on the equation: Pabs = (PD – 0.512×LW0.75) ÷ 0.70, wherein 0.70 is the recovery 
of absorbed purines and 0.512×LW0.75 is PD endogenous excretion. Data were submitted to analysis of 
variance using the PROC MIXED by SAS, version 9.0. Enzyme supply increased uric acid and purines urinary 
excretion. Besides, SS showed lower allantoin and total purines excretion, absorbed purines and microbial 
protein synthesis estimations than CS. In general, diets containing corn silage improved microbial protein 
synthesis due to the greater nutrient availability for ruminal fermentation since heifers fed corn-silage based 
diets had higher nutrient intake and digestibility compared to those fed sugarcane silage. Cellulolytic enzyme 
(Fibrozyme®) positively influenced microbial proten synthesis of dairy heifers based on sugarcane or corn 
silage diets.

Keywords: allantoin, fiber digestion, microbial protein, xylanase
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Cellulolytic enzyme in diets based on sugarcane or corn silage for dairy 
heifers: Nitrogen balance
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T. Goes1, Euclides R. Oliveira1, Caio S. Takiya2, Jefferson R. Gandra1*

 1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados, Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil; 2Kansas State University, 

Department of Animal Science & Industry, 66506, Manhattan, KS
*Advisor – jeffersongandra@ufgd.edu.br

The aim of this study was to evaluate the nitrogen balance in dairy heifers supplemented with cellulolytic 
enzyme (Fibrozyme®) in diets based on sugarcane or corn silage. Eight animals with average body weight 
of 160.25 ± 15.56 kg were used in two 4x4 Latin squares, in 2x2 factorial arrangements. The experimental 
period was 18 days with 12 for adapting experimental diets, 6 for data collection, and 5 days of wash out. 
The experimental diets were: Corn silage without Fibrozyme® (CS); Sugarcane silage without Fibrozyme® 
(SS); Corn silage with Fibrozyme® (CSF); Sugarcane silage with Fibrozyme® (SSF). The animals receive 
Fibrozyme® 20 g day-1. Diets were formulated to daily gain of 800.0 g d-1, isonitrogenous and same neutral 
detergent fiber concentration. Urine samples were collected 4 h after feeding, and then was filtered and 
frozen for further nitrogen content determination according. Daily urinary volume was estimated by the ratio 
between creatinine excretion and creatinine concentration contained in the urine spot sample. Creatinine 
concentrations were determined by enzymatic colorimetric method using commercial kits and reading was 
performed in an automatic biochemistry analyzer Data were submitted to analysis of variance using the PROC 
MIXED by SAS, version 9.0. Heifers fed diets containing sugarcane silage had lower (P≤0.003) N intake, N 
absorbed, and N retained in comparison with those fed diets with corn silage. Further, sugarcane silage-fed 
heifers showed higher (P=0.026) N fecal excretion than corn-silage fed ones. Enzyme provision decreased 
(P=0.012) the N absorbed by heifers. An interaction of forage by enzyme was detected on urinary N excretion, 
in which SSE treatment showed the lowest value of N in urine. Cellulolytic enzyme (Fibrozyme®) positively 
influenced nitrogen balance of dairy heifers based on sugarcane or corn silage diets.
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Cellulolytic enzyme in diets based on sugarcane or corn silage for dairy 
heifers: Nitrogen renal metabolism
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H. T. B. Goes1, Euclides R. Oliveira1, Caio S. Takiya2, Jefferson R. Gandra1*

1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados, Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil; 2Kansas State University, 

Department of Animal Science & Industry, 66506, Manhattan, KS
*Advisor – jeffersongandra@ufgd.edu.br

The aim of this study was to evaluate the nitrogen renal metabolism in dairy heifers supplemented with 
cellulolytic enzyme (Fibrozyme®) in diets based on sugarcane or corn silage. Eight animals with average 
body weight of 160.25 ± 15.56 kg were used in two 4x4 Latin squares, in 2x2 factorial arrangements. The 
experimental period was 18 days with 12 for adapting experimental diets, 6 for data collection, and 5 days 
of wash out. The experimental diets were: Corn silage without Fibrozyme® (CS); Sugarcane silage without 
Fibrozyme® (SS); Corn silage with Fibrozyme® (CSF); Sugarcane silage with Fibrozyme® (SSF). The 
animals receive Fibrozyme® 20g day-1. Diets were formulated to daily gain of 800.0 g d-1, isonitrogenous 
and same neutral detergent fiber concentration. Urine samples were collected 4 h after feeding, and then was 
filtered and frozen. Daily urinary volume was estimated by the ratio between creatinine excretion, creatinine 
and urea concentration contained in the urine spot sample. Blood was collected by puncture of coccygeal 
vessels in sterile vacutainers of each experimental period always before the morning feeding. Creatinine and 
urea in urine and blood concentrations were determined by enzymatic colorimetric method using commercial 
kits and reading was performed in an automatic biochemistry analyzer. Data were submitted to analysis of 
variance using the PROC MIXED by SAS, version 9.0. Sugarcane silage treatments had lower (P=0.044) 
fractional excretion of urea than corn silage treatments. Enzyme provision increased (P=0.045) urinary urea 
concentration and excretion (mg kg-1 LW), and decreased (P≤0.012) daily urea clearance. No forage by enzyme 
interaction effect (P≥0.226) were described on N renal metabolism. Heifers fed sugarcane silage treatments 
had higher blood HDL concentration in comparison to those fed corn silage treatments. Cellulolytic enzyme 
(Fibrozyme®) positively influenced nitrogen renal metabolism of dairy heifers based on sugarcane or corn 
silage diets.
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Cellulolytic enzyme in diets based on sugarcane or corn silage for dairy 
heifers: Ruminal fermentation
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The aim of this study was to evaluate the ruminal fermentation in dairy heifers supplemented with cellulolytic 
enzyme (Fibrozyme®) in diets based on sugarcane or corn silage. Eight animals with average body weight 
of 160.25 ± 15.56 kg were used in two 4x4 Latin squares, in 2x2 factorial arrangements. The experimental 
period was 18 days with 12 for adapting experimental diets, 6 for data collection, and 5 days of wash out. 
The experimental diets were: Corn silage without Fibrozyme® (CS); Sugarcane silage without Fibrozyme® 
(SS); Corn silage with Fibrozyme® (CSF); Sugarcane silage with Fibrozyme® (SSF). The animals receive 
Fibrozyme® 20g day-1.Diets were formulated to daily gain of 800.0 g d-1, isonitrogenous and same neutral 
detergent fiber concentration. On day 19 of each period, ruminal fluid was collected using an esophageal 
gavage discarding the first 250 ml of fluid to avoid saliva contamination into the sample.Ruminal fluid pH 
was measured using a pHmeter (PH 1500, Instrutherm, Sao Paulo, Brazil). Aliquots (1600 µl) of ruminal 
fluid sampleswere mixed with methanoic acid (400 µl), centrifuged at 7,000 × g for 15 min (4°C), and the 
supernatant was frozen for further shortchain fatty acid (SCFA) analysis. Ammonia N was determined by 
the colorimetric phenolhypochlorite method (Broderick and Kang, 1980). Ruminal SCFA concentrations 
were measured using a gas chromatograph (model GC-2104, Shimadzu, Tokyo, Japan). Data were submitted 
to analysis of variance using the PROC MIXED by SAS, version 9.0. Animals fed corn silage-based diets 
exhibited an increase on propionate production compared to those fed sugarcane silage (22.3 vs 19.5 mmol), 
respectively. Except for the effect on propionate, no effects of forage, enzyme or forage by enzyme interaction 
were described for ruminal fermentation variables including pH, NH3-N and total SCFA. Increased propionate 
production for heifers fed corn silage may be associated to the relative high starch content of corn silage 
compared to sugarcane silage, besides the greater NFC intake of heifers fed diets containing corn silage 
in comparison with those fed sugarcane silage. Cellulolytic enzyme (Fibrozyme®) not influenced ruminal 
fermentation of dairy heifers based on sugarcane or corn silage diets.
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Characterization of ruminal fermentation of sheep fed Orelha-de-elefante 
spineless cactus replacing buffel hay
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Marcia P. Silva1, Geni C. Xavier Neta1, Ariosvaldo N. Medeiros1
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The Orelha-de-elefante mexicana (Opuntia stricta Haw) spineless cactus has high amounts of moisture, non-
fibrous carbohydrates and ash, in other hand it has low amounts of neutral detergent fiber. The low cotent 
of neutral detergent fiber is related to nutritional problems arising from ruminal disturbances. The spineless 
cactus resistant to cochineal is less demanding on soil fertility, which has made it common in the Brazilian 
Northeast. The aim of this study was to evaluate the ruminal parameters in sheep submitted to diets containing 
Orelha-de-elefante spineless cactus in partial substitution to buffel hay. The experiment was carried out at 
the Research Unit for Small Ruminants, Federal University of Paraíba, located in the city of Areia - PB. 
The experiment lasted 50 days, divided into 5 periods of 7 days of adaptation and 3 days for data collection. 
Five Santa Inês sheep, adult, castrated and cannulated in the rumen were used, weighing around 61.5 ± 9.5 
kg, the animals were distributed in a 5 x 5 Latin square. Experimental treatments consisted of increasing 
levels of spineless cactus in substitution of buffel hay, in proportions of: 0, 20, 40, 60 and 80% in DM, in a 
forage:concentrate ratio of 65:35. The rations were given twice a day at 8 hours (60%) and 16 hours (40%), in 
the form of complete ration. The ruminal fluid samples were collected every two hours for three consecutive 
days, allowing a four-hour rest period between the samples, with evaluations at 0, 2, 4, 6 and 8 hours after 
feeding in the morning. The variables analized were: The pH, the concentrations of total short chain fatty 
acids (SCFA), acetate, propionate and butyrate, the levels of N-ammoniacal rumen and the acetate:propionate 
ratio. The Nammoniacal presented a quadratic behavior with the substitution of buffel hay by Orelhade-
elefante spineless cactus (p<0.05), with a minimum point of 11.69 mg dL-1, at the 49.5% replacement level, 
the maximum N-ammoniacal production (33.05 mg dL-1) was at 4 hours after feeding, at 0% replacement. The 
pH was not influenced by the substitution levels (p>0.05), showing a pH reduction at 4 hours and an increase 
after 6 hours after feeding. Concentrations of total SCFA, acetate, propionate and butyrate increased with 
the spineless cactus replacement (p<0.05), where as the acetate:propionate ratio decreased with the spineless 
cactus levels in the diets (p<0.05). The palma orelha-deelefante can replace buffel hay in the diet for sheep, up 
to 80% in DM, without causing ruminal disturbances.
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Chemical composition and in vitro digestibility of a soybean by-product 
(okara)
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Productive efficiency is attributed to producing with the lowest cost as possible, coupled with reaching all 
nutritional, sanitary and reproductive requirements, allied to proper animal management practices, health 
and welfare. Within those connections, animal nutrition is important to highlight as high relevance in the 
productive sector, especially the protein supplements, because of it relatively high cost and the limited nitrogen 
use by dairy cows, which leads to avoiding protein overfeeding, reflecting in economic and environmental 
impacts. Therefore, strategies are studied in order to reach protein requirements of each animal category and 
reduce production costs. A solution that befits both challenges and adds environmental benefits is the use of 
agro-industrial by- products as ingredients in animal diet. During soybean processing, different types of by- 
products of great interest in animal feeding are produced. For instance, resultant of the production process 
of aqueous extract of soybean (soy milk), okara (soybean curd residue), which is a protein rich by-product, 
is produced. This study was carried out to evaluate the chemical composition and in vitro digestibility of 
okara, in order to broaden knowledge of its dietary inclusion potential. The okara was obtained from a local 
cooperative (COCAMAR, Maringá, Brazil) as a high-humidity (79.71%) by-product. The samples were dried 
at 55ºC in forced air oven and ground through a 1 mm screen in a Wiley mill for the chemical composition 
analysis. Okara was assessed for dry matter (DM), ashes (AS), crude protein (CP), ether extract (EE) and 
neutral-detergent fiber (NDF). The organic matter was calculated by the difference between DM and AS. The 
total carbohydrates were calculated utilizing the equation: 100 - (CP + AS + EE). The in vitro digestibility 
procedure was adapted for use in an in vitro, batch incubator. Onenon-lactating multiparous Holstein cow 
(600 kg body weight) fitted with ruminal cannula fed maize silage (600 g kg-1) based diet was used as ruminal 
inoculum donor. In vitro apparent digestibility of dry matter (IVDDM) was determined after 48 hours of 
incubation with buffer solution and ruminal inoculum, followed by 24 hours of  incubation  with pepsin and 
hydrochloric acid. The chemical composition analysis showed 896.54 g kgDM-1  of DM, 75.70 g kgDM-1 of 
AS, 311.87 g kgDM-1 of CP, 84.19 g kgDM-1  of EE, 296.9 g kgDM-1 of NDF and 533.19 g kgDM-1 of total 
carbohydrates. In addition, the IVDDM was 742 g kgDM-1. In conclusion, the chemical composition and the 
in vitro digestibility showed that okara is a favorable ingredient and with grate potential of use in ruminants 
feeding, especially because of its high level of crude protein, which could be used as a potential replacement 
of expensive high protein ingredients in the diet, decreasing feed costs, and therefore, providing beneficial 
economic indexes.
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Chemical composition and in vitro dry matter digestibility of soybean meal 
from normal and damaged grains
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Mato Grosso is the biggest soybean producer in the Brazil and has the bigger cattle herd in this country. In 
animal production soybean meal is the major protein source, and represents the higher proportion of diets 
costs, therefore, the evaluation of its nutritional quality is very relevant for the beef cattle sector. However, 
the soybean producers facing a big trouble related to soybean damages, where the maximum value tolerated 
by the industry is 8%. Data from literature suggest that there is no any difference on chemical composition 
between normal and damaged soybeans, but there is no any information about its effects on animal nutrition 
and production. Therefore, this work was carried out in order to evaluate the chemical composition and in 
vitro dry matter digestibility (IVDMD) of soybean meal from normal grains (NSBM) or from grain containing 
80% of damages (DSBM). In the in vitro incubation 340 mg of NSBM and DSBM were weighed on 120 mL 
flasks (approximately 150 mg of crude protein - CP), in which 10 mL of ruminal liquid from 2 cannulated 
bovines in the rumen and 40 mL of buffer solution were added. The flasks were incubated in a water bath at 
39°C, in duplicate at 6, 12, 24 and 48 hours of inoculum addition into the flasks. At the end of each incubation 
time, the flasks were removed from water batch and the residues were filtered and washed in TNT using a 
buchner funnel.  After that, the residues were oven dried for 12 hours and weighed for determination  of 
IVDMD. The (IVDMD) data were submitted to analysis of variance using the  MIXED procedure of the SAS. 
The average values found for dry matter, crude protein and ash were 88.16 and 87.66, 49.63 and 50.98 and 
6.25 and 6.68, respectively, for NSBM and DSBM. The DSBM had 0.56 lower DM values than NSBM, which 
may be related to the higher moisture content that recommended by the industry (14%). The CP content for 
the DSBM was 2.72 percentage units higher than that observed for  the NSBM, which may be related to the 
presence of microorganisms in damaged soybean compared to regular ones. The IVDMD at time 6, 12 and 
48 of incubation was higher for NSBM than for DSBM, have been found the average values of the 53.99 and 
46.19 (P = 0.0121); 64.97 and 55.06 (P = 0.0001) and 87.40 and 80.65(P = 0.0008), respectively. Thus, it can 
be suggested that soybean meal from grains containing 80% of damages may presents lower DM digestibility 
than regular one, which in turn may adversely affect the performance of animals fed with this type of soybean 
meal.
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Chemical composition and total antioxidant capacity of milk of buffalo fed 
diets containing flaxseed oil and vitamin E
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Flaxseed oil is rich in omega 3 fatty acids, and when supplemented in diets for lactating animals, it improves 
the profile of fatty acids in milk by increasing unsaturated fatty acid proportion and reducing saturated fatty 
acids. However, this supplementation has an impact on milk composition, since it may reduce the total milk 
fat concentration. Vitamin E is a very effective dietary antioxidant used to improve oxidative stability and 
increase the amount of antioxidants in milk. Thus it was aimed to evaluate the chemical composition and 
total antioxidant capacity of milk from buffalo fed diet containing flaxseed oil and vitamin E. Four crossbred 
buffaloes (mean weight = 655 ± 37 kg; days in milk = 94 ± 36) were assigned to a Latin square 4 x 4 in 2 
x 2factorial design (flaxseed oil: with and without; vitamin E: with and without). The diets were: basal diet 
(without oil and without vitamin E), diet with flaxseed oil (25 g kg-1 of dry matter, DM) basal diet + vitamin 
E (375 IU kg-1 DM), diet with flaxseed oil + vitamin E. The diet consisted of 700 g kg-1 of forage and 300 
g kg-1 of concentrate, containing 116 g kg-1 of crude protein, 500 g kg-1 of neutral detergent fiber and 702 
g kg-1 of total digestible nutrients. Each period had 21 days, 16 days were for adaptation and five days for 
collecting samples. The supply of diets was performed twice a day ad libitum and the animals were milked 
manually once daily, with calf presence. Chemical composition of milk was determined by ultrasonic method 
(Ekomilk Total®) and urea levels by colorimetric methods. The total antioxidant capacity (TAC) of milk was 
determined by the ABTS (2 2’-azino-bis[3-ethylbenzthiazoline-6- sulfonic acid]) radical cation decolorization 
assay and was expressed as Trolox equivalent (μM Trolox / mL). Results were analyzed using the Mixed 
procedure of SAS 9.0, with significance level of P<0.05 and tendency with P<0.10. The protein, lactose and 
urea concentration in milk did not differ between diets (P>0.05), and the respective means were 40.05, 49.23 g 
kg-1 of milk and 17.65 mg 100 mL-1. The fat concentration decreased (P<0.05) with flaxseed supplementation 
(66.52 vs. 60.24 g kg-1 of milk), because adding dietary polyunsaturated fatty acids negatively interferes 
with de novo synthesis in mammary gland. The fat reduction consequently resulted in a tendency (P<0.10) 
to reduce total solids (162.55 vs. 157.55 g kg-1 of milk).The TAC presented a tendency of interaction effect 
between flaxseed oil and vitamin E (P<0.10), because the vitamin is liposoluble and lipid supplementation 
probably increased its absorption (229.63 vs. 249.90 µM Trolox mL-1). The addition of flaxseed oil in diets for 
buffalo reduced fat concentration, and interaction between oil and vitamin increased total antioxidant capacity 
in milk. 

Keywords: antioxidant, fat, flaxseed oil, protein, urea
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Chemical composition of multi-nutrient feed blocks made with agro-
industrial byproducts and semiarid forage species

Marilea B. Gomes *1, Jennifer N. P. da Silva1, Ariane L. S. de Albuquerque2, Pedro H. de 
M. Garcia1, Iva Carla de B. Ayres2, Jacyelle S. Maciel2, Alice da R. Silva2, Patrícia M. G. 

Beelen1

1Universidade Federal de Alagoas, Maceió/AL; 2Universidade Estadual de Alagoas, Santana 
do Ipanema/AL

*PIBIC student - patriciabeelen@gmail.com

This study aimed at evaluating the chemical composition of multi-nutrient feed blocks (MB) made with 
agro-industrial byproducts and semiarid forage species, at five different storage times (0, 15, 30, 45 and 60 
days). The MB ingredients and proportions were 5% urea, 30% molasses, 10% salt, 10% mineral supplement, 
6% hydrated lime, 3% limestone, 10% copra meal, 5% passion fruit skin, 11% cassava meal and 10% of 
two different semiarid forage species: Malva-branca (Sida cordifolia) and Marmeleiro (Croton sonderianus). 
Three liters of water were added to hydrate the lime. The MB were prepared by mixing the ingredients in a 
concrete mixer and pressing the mix in a manual feed blocking machine (Laboremus®). The composition of dry 
matter (DM), mineral matter (MM), crude protein (CP), ether extract (EE), neutral detergent fiber (NDF), acid 
detergent fiber (ADF), Lignin (LIG) and condensed tannins (CT) of the MB were determined. The effect of the 
different mixtures and storage time on MB chemical composition were analyzed by an experimental design 
in subdivided parcels, with the storage time in the sub-parcels and four repetitions per treatment. The forage 
species used in the MB did not influence their composition in DM (94.71%), MM (36.58%), CP (20.40%), 
NDA (7.26%), EE (8.13%), LIG (3.36%) and CT (0.6%). The composition in CT of the MB was very low, 
even with the high CT concentration found in the Malva-branca (16.92%) and Marmeleiro (33.32%) plants. 
The MB confectioned with Mata-pasto and Marmeleiro presented 22.90% and 24.18% of NDF, respectively. 
The composition in CP, NDF and NDA of the MB decreased to 18.05%, 21.92% and 6.89%, respectively 
during storage. The MB made with agro-industrial byproducts and semiarid forage species presented a good 
chemical composition, but should preferably be consumed within 45 days following production to keep the 
initial nutritional values. 

Keywords: nutrition, ruminant, supplementation
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Chitosan and Cashew Nut Shell Liquid in ruminant diets: Rumen 
fermentation kinetics and total gas production

Rafael H. T. B. Goes*1, Elis Regina Q. Vieira1, Mariana V. Santos1; Amanna Gonzaga 
Jacaúna1; Eduardo S. Leal2; Raquel T. Oliveira1, Charles J. S. Santos1, Leonardo O. Seno1

1Universidade Federal da Grande Dourados, Dourados/MS. 2Universidade Católica Dom 
Bosco, Campo Grande/MS

*Doctor – rafaelgoes@ufgd.edu.br

The objective of this study was to evaluate ruminal fermentation kinetics and total gas production of diets 
with added chitosan (Q) and the cashew nut shell liquid (LCC) as additives. The diets were composed by 
Tifton 85 hay as forage and, corn, soybean  meal and mineral supplement as concentrate, supplied in five 
forage: concentrate ratio (100:00, 65:35, 50:50, 35:65, 20:80). The treatments consisted of the addition of 
the additives in the proportions: LCC (500mg kg-1 DM); Q (500mg kg-1 DM); Association of chitosan with 
cashew nut shell liquid LCCq (500mg kg-1 DM + 500mg kg-1 DM), and monensin (200 mg kg-1 DM). To 
determine the production of gases, we used the Gas Production System® (ANKOM) containing 1.0 g of each 
treatment, 100 mL of the buffer solution, and 25 mL of ruminal inoculum purged with CO2. The kinetics of 
the gas production were determined and the parameters were: A (gas production of fast  fraction, mL gas 
g-1), B (degradation rate of fraction A h-1), C (lag time hours), D ( gas production of the slow fraction mL gas 
g-1), E (degradation rate of the fraction D h-¹) and cumulative production of gases (A + D). The treatments 
were distributed in a completely randomized design and the adjustment of the gas production curves were 
performed using the Gauss-Newton interactive process through the procedure for non-linear models. Effects 
were noted in the forage:Concentrated ratio (P<0.001) for the A and D parameters, and effects for additives 
(P<0.05) in C parameter, and the interaction of the main factors (P<0.05) for total gas production (A + D). 
The association LCCQ reduced the total gas production in the diets around 4%. The effects for LCC and Q 
alone were higher for diets with up to 50% of roughage. The LCC presented the highest values for fraction 
C (7.24h). The LCC associated or not to Q does not affect the kinetics of ruminal fermentation, however, the 
increase of the concentrate results in a higher gas production of the fast fraction, on the contrary, the increase 
of the bulk increases the gas production of the slow fraction.

Keywords: in vitro, degradation, natural extract, antimicrobial
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Chitosan supplementation on blood metabolites of Holstein steers

Isabelle Z. Noia1, Thais L. Pereira1, Inggrid L. Steltter1, Andrea M. A. Gabriel1, Euclides R. 
Oliveira1, Isabela S. Franco1, Caio S. Takiya2, Jefferson R. Gandra1*

1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados, Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil; 2Kansas State University, 

Department of Animal Science & Industry, Manhattan, KS
*Advisor – jeffersongandra@ufgd.edu.br

Chitosan, a derivative from chitin presented in the exoskeleton of crustaceans, has antimicrobial properties 
that influence nutrient utilization in ruminants. This study aimed to compare the effects of monensin (MON) 
and virgniamycin (VIR) with chitosan (CHI) on blood metabolites of Holstein steers. Eight Holstein steers 
(7±1.5 mo age and 159±6 kg BW, at the start of experiment) were enrolled in a replicated 4×4 Latin square 
experiment with 25-d periods, in which 14 d were allowed to treatment adaptation, 6 d of sampling, and 5 
d of wash out. Steers were allocated in individual pens and randomly assigned to treatments (mixed into 
the concentrate): control; MON at 30 mg kg-1 diet DM DM (Rumensin, Elanco, Eli Lilly and Company, 
Indianapolis, IN); VIR at 30 mg kg-1 diet DM (Vmax, Phibro Animal Health, Teaneck, NJ); or CHI at 2 g 
kg-1 diet DM (Polymar Ind, Ceará, Brazil). Diet was formulated according to NRC (2001) targeting a BW 
gain of 700g d-1. Diet consisted of 40% of grass hay and was fed as TMR twice daily. Blood was collected 
by puncture of coccygeal vessels in sterile vacutainers on day 14 of experimental period always before the 
morning feeding. Then, samples were centrifuged (2,000×g, 4ºC for 15 min) and plasma was harvest for 
further biochemical assays. Data were analyzed by PROC MIXED of SAS and differences among treatments 
were described through orthogonal contrasts: C1) control vs. MON+VIR+CHI, C2) control vs. CHI, and 
C3) MON+VIR vs. CHI. CHI had an effect on plasma metabolites, CHI increased glucose levels (mg dL-1), 
similarly to MO and VIR. Chitosan increased plasma glucose values by 19.85% when compared to control.
This result may be related to the effect of chitosan on the ruminal microbiota, altering rumen fermentation, 
which may have caused an increase in the amount of propionate, since this is the main precursor of glucose in 
ruminants, and in turn causes an increase in glucose available in the ruminants. The total protein values (mg 
dL-1) were higher (P <0.05) than the MO and VIR. Chitosan decreased total cholesterol (mg dL-1) in relation to 
other treatments (P> 0.05). Additives reduced plasma triglycerides (mg dL-1). The treatments had no influence 
on albumin, urea and urea nitrogen. Chitosan positively influenced the plasma metabolites of Holstein steers.

Keywords: chitin, glucose, ruminal modulator, total cholesterol
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Chitosan supplementation on microbial protein synthesis of Holstein steers

Thaís L. Pereira1, Jamille D.O. Batista1, Emanoelle M. Pereira1, Andrea M. A. Gabriel1, 
Euclides R. Oliveira1, Mayra S. Ferreira1, Caio S. Takiya2, Jefferson R. Gandra1*

1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados,Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS,Brasil; 2Kansas State University, 

Department of Animal Science & Industry, Manhattan, KS
*Advisor – jeffersongandra@ufgd.edu.br

Chitosan, a derivative from chitin presented in the exoskeleton of crustaceans, has antimicrobial properties 
that influence nutrient utilization in ruminants. This study aimed to compare the effects of monensin (MON) 
and virginiamycin (VIR) with chitosan (CHI) on microbial protein synthesis of Holstein steers. Eight Holstein 
steers (7±1.5 mo age and 159±6 kg BW, at the start of experiment) were enrolled in a replicated 4×4 Latin 
square experiment with 20-d periods, in which 14 d were allowed to treatment adaptation, and 6 d of sampling. 
Steers were allocated in individual pens and randomly assigned to treatments (mixed into the concentrate): 
Control; MON at 66.22 mg kg-1 diet DM (Rumensin, Elanco, Eli Lilly and Company, Indianapolis, IN); 
VIR at 53.28 mg kg-1 diet DM (Vmax, Phibro Animal Health, Teaneck, NJ); or CHI at 1.77 g kg-1 diet DM 
(Polymar Ind, Ceará, Brazil). Diet was formulated according to NRC (2001) targeting a BW gain of 700 g 
d-1. Diet consisted of 40% of grass hay and was fed as TMR twice daily. Microbial protein synthesis was 
estimated based on purine derivatives (PD; allantoin and uric acid) urinary excretion. Aliquots (10 mL) of 
urine samples were diluted in sulfuric acid (40 mL, 0.036 N) to prevent purine derivative destruction and uric 
acid precipitation. Allantoin and uric acid urinary concentration were determined by colorimetric method. 
Excretion of purine derivatives was calculated as the sum of allatoin and uric acid excreted in urine (mmol/d). 
Absorbed microbial purines (Pabs, mmol/d) were based on the equation: Pabs = (PD – 0.512×LW0.75) ÷ 
0.70, wherein 0.70 is the recovery of absorbed purines and 0.512×LW0.75 is PD endogenous excretion.
Data were analyzed by PROC MIXED of SAS and differences among treatments were described through 
orthogonal contrasts: C1) control vs. MON+VIR+CHI, C2) control vs. CHI, and C3) MON+VIR vs. CHI. 
There was an effect (P=0.038) on C1, which control had higher values of uric acid in contrast to the additives 
33.49%. CHI exhibited a significant reduction of 68.47% (P=0.026) on the uric acid mmol L-1 in contrast 
to CON. In C2 allantoin (mmol day-1) concentration was increased by CHI in 44.35% (P=0.044). Additives 
promoted higher values of total purine mmol day-1 12.51% than control (P=0.006). CHI promoted higher 
concentration of total purine mmol day-1 in 10.80% for C2 (P=0.032.). Additives increased the absorbable 
purines mmol day-1 in 19.01% in C1 (P=0.012). In C2 CHI increased 16.28% of absorbablepurines(P=0.038).
InC1,thefeedadditivesincreased18.97%(P=0.044)and 19.03% (P=0.044) synthesis of microbial nitrogen and 
protein g/day of Holstein steers, respectively. Chitosan positively influenced the microbial protein synthesis 
of Holstein steers.
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Chitosan supplementation on nutrient intake and digestibility of Holstein 
steers
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Chitosan, a derivative from chitin presented in the exoskeleton of crustaceans, has antimicrobial properties 
that influence nutrient utilization in ruminants. This study aimed to compare the effects of monensin (MON) 
and virgniamycin (VIR) with chitosan (CHI) on nutrient digestibility of Holstein steers. Eight Holstein steers 
(7±1.5 mo age and 159±6 kg BW, at the start of experiment) were enrolled in a replicated 4×4 Latin square 
experiment with 25-d periods, in which 14 d were allowed to treatment adaptation, 6 d of sampling, and 5 d 
of wash out. Steers were allocated in individual pens and randomly assigned to treatments (mixed into the 
concentrate): control; MON at 30 mg kg-1 diet DM (Rumensin, Elanco, Eli Lilly and Company, Indianapolis, 
IN); VIR at 30 mg kg-1 diet DM (Vmax, Phibro Animal Health, Teaneck, NJ); or CHI at 2 g kg-1 diet DM 
(Polymar Ind, Ceará, Brazil). Diet was formulated according to NRC (2001) targeting a BW gain of 700 g d-1. 
Diet consisted of 40% of grass hay and was fed as TMR twice daily. Amounts of feed offered and orts were 
weighed daily to restrict refusals between 5 and 10% of feed intake. Orts samples were analyzed for DM, CP 
and NDF by methods of wet chemistry. Total feces collection was performed over 72 h during days 15,16 
and 17 of each period and 10% aliquots were analyzed for nutrients as described earlier. Data were analyzed 
by PROC MIXED of SAS and differences among treatments were described through orthogonal contrasts: 
C1) control vs. MON+VIR+CHI, C2) control vs. CHI, and C3) MON+VIR vs. CHI. Diets with additives 
promoted lower DM kg/day intake (P<0.05) in constrast to CON, without any additives. CHI exhibited higher 
CP intake, DM relative intake, and CP digestibility (P<0.05) in comparison with MON and VIR. Chitosan 
promote increase of CP intake and digestibility of Holstein steers (P<0.05). Dry matter and neutral detergent 
fiber digestibility were not influenced by treatments (P>0.05). Chitosan promote increase of CP intake and 
digestibility of Holstein steers.

Keywords: chitin, digestion, dry matter, ruminal modulator
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Chromium picolinate increases colostrum density in Santa Ines ewes

Bompadre, T.F.V.*1, Ieda, E.H.1, Sakita, G.Z.1, Abdalla, A.L.1, Louvandini, H.1
1Centre for Nuclear Energy in Agriculture – USP, Piracicaba/Sao Paulo, Brazil

*Doctoral student – bompadre@usp.br

The newborn ruminant rely on antibodies that were mobilized from maternal bloodstream during pregnancy 
to colostrum for their healthiness in the first weeks of life. The quality of colostrum, characterized by the 
amount of solids, proportional to the concentration of immunoglobulin, that depends directly and indirectly 
on the nutrition. In turn chromium is caracterized as an essential micronutrient, and the picolinic acid presents 
chelation properties. The association of chromium and picolinate acid (CrPic) is widely used to introduce 
bioactive metals in the biological systems. The effects of the CrPic supplementation in the ewes colostrum 
was evaluated in this study. The experiment was conducted in the Animal Science Laboratory facilities located 
in the Centre for Nuclear energy in Agriculture. The project was approved by the Ethics Committee on Animal 
Uses (CENA/USP – 007-2016). Thirty-two multiparous pregnant Santa Ines ewes (BW = 55.34 ± 8.00 kg; 
mean ± SE) were studied in a completely randomized design. Animals were randomly assigned to 4 groups, 
control (T1; 0.0 mg CrPic); T2 (0.15 mg of CrPic); T3 (0.30 mg of CrPic); and T4 (0.45 mg of CrPic). The 
animals remained on pasture from 9:00 a.m. to 16:00 p.m., then they were allocated in  a collective stall 
and received - 600 g/animal of concentrate, based of ground corn grain and soy bean meal (70:30), mineral 
mixture, water, andTifton-85 hay (Cynodon spp.) ad libitum. The CrPic supplementation was provided as 
individual pills five times a week at 8:00 a.m.. Shortly after birth, the ewes were separated to collect 50 mL 
of first milking colostrum. One gram of colostrum sample was dried at 105 °C during 36 h to determine the 
dry matter (DM), and then the DM residue was burned at 600°C for 4 h to determine ash. Organic matter 
was calculated as the difference between ash and DM. The colostrun density was determined from the ratio 
between weight (g) and volume (mL). The statistical design was a Completely Randomized. The parameters 
were tested by Tukey (P<0.05) for effects of treatment (T), number of newborn (NB; single or twin) and 
interaction. The significant variables was also tested for Orthogonal Contrast of Polynomials to determine 
linear and quadratic effect. There was no significant interactions (T x NB) for any of the parameters measured. 
Addictionaly the number of NB did not affect the colostrum parametes. The parameters DM, OM and ash did 
not differed across the CrPic doses (P = 0.26; 0.26; 0.42, respectively). However the colostrum density was 
higher in T3 (1.066) and T4 (1.086) compared to T1 (1.034) and T2 (1.030), but this behavior was not linear 
(P<0.01; Plin = 0.054). In conclusion the CrPic could be used in pregnant ewes to raise the colostrum density.
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Circulating blood albumin levels of feedlot steers fed with different sources 
of nitrogen in the diet

Ana Luiza Van Caeghem da Hora*1, Ivan Luiz Brondani1, Janaina Vargas Teixeira1, Camille 
Carijo Domingues1, Marina Osmari Dalcin1, Caroline de Avila Fernandes 1, Adriéli Linhat 

da Silva1, Cristiane Guzatto1

1LBC research group linked to Federal University of Santa Maria, Av. Roraima, 1000, CEP 
97105-900, Santa Maria, RS, Brazil

*Graduate in Animal Science –aninhah_dahora@hotmail.com

The knowledge about the albumin concentration is of great interest because it shows itself as one of the most 
sensitive indicators, since continuous low values influence an inadequate consumption of proteins, allowing 
us to truly assess the nutritional status of the bovine. The objective of this study was to evaluate albumin 
in feedlot steers with different nitrogen sources. Fifty-three immunocastrated steers crossed Charolais and 
Nellore were used, with age and mean weights of 22 months and 250 kg, respectively, kept in confinement 
until reaching the desired slaughter weight (420 kg). The diets presented a forage: concentrate ratio of 50:50, 
seeking to keep them isonitrogenated and isoenergetic, with dry matter consumption of 2.53% LW. The corn 
silage was used as forage and the treatments were according to the nitrogen source; Soybean meal (SM), 
common urea (CU) and protected urea (PU). Milled corn, calcite and salt were also used in the feed. Three 
blood samples were collected during the beginning, middle, and end of the experimental period. The collected 
data were submitted to analysis of variance by the “F” test. The means were compared through the “t” test 
at 5% of probability, using the statistical package SAS. The levels of albumin in the blood of the animals for 
the different sources of nitrogen presented similar values in the first and second samples. In the third sample, 
a significant difference (P <0.0012) in the soybean meal treatment was observed in relation to non-protein 
nitrogen sources, with values of 5.55; 2.93 and 3.30 g/dL for SW, CU and PU, respectively. As the steers were 
fed the experimental diets they showed significant improvements in plasma levels, but the use of the true 
protein provided better results for the increase of albumin in the blood circulation.
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Circulating levels of total proteins in the blood of feedlot steers fed with 
different forms of corn grain processing

Mariana Viero Carpes*1, Dari Celestino Alves Filho1, Patrícia Machado Martini1, Álisson 
André de Mello Charão1, Daniele Borchate1, Bernardo da Trindade Gallarreta1, Marina 

Osmari Dalcin1, Adriéli Linhat da Silva1

1LBC research group linked to Federal University of Santa Maria, Av. Roraima, 1000, CEP 
97105-900, Santa Maria, RS, Brazil

* Graduate in Animal Science –mv.carpes@hotmail.com

Among cereal grains, corn (Zea mays spp.) is the most commonly used ingredient in animal feed. For ruminants, 
this input is most commonly used in the termination phase because of its energy value. Corn processing serves 
to expose the starch granules to digestion, forming cracks, breaking or expanding the starch by eliminating 
the outer film of the grain, facilitating microbial attack and the action of digestive enzymes. The  particle 
size of feed ingredients can influence the digestibility of nutrients and, as a consequence, the productive 
performance of the animals. One way to measure performance is by determining protein status through total 
protein concentration. In bovines, the biochemical composition of blood reliably reflects the metabolism of 
nutrients in animal tissue. Considering the nutritional value of this cereal and its great use in Brazil, this work 
aims to show the circulating levels of total proteins in the blood  of feedlot steers, using whole grain corn and 
milled corn in three collection dates. The experiment was carried out at the Beef Cattle Breeding Laboratory 
(BCBL) of UFSM. Immunocastrated steers, Charolais or Nellore crossbred were individually confined, with 
age and average weights of 22 months and 250 kg, respectively. The animals were randomly divided into 
treatments according to the diet to be tested, with a forage: concentrate ratio of 50:50, keeping them isoproteic 
and isoenergetic and estimating a dry matter intake of 2.53 kg DM/100 kg of live weight until they reached 
420 kg of body weight as a criterion for slaughter. In addition to the forage used (corn silage), the treatments 
contained soybean meal, calcic calcium, salt, and corn grain or milled corn. Blood samples were collected from 
five animals from each treatment, at the beginning, middle and end of the experimental period, to evaluate the 
total serum proteins. The experimental design was completely randomized, the means were compared through 
Student’s t-test at a 5% probability level using the SAS statistical package. Comparing the two forms of corn 
processing, only in the third sample was it possible to observe a statistical difference (P <0.0001), the milled 
corn showed superiority in the total proteins with a value of 7.10 in relation to the corn grain that obtained 
5.11. We can conclude that despite the higher labor employed to process milled corn, metabolic results are 
more favorable for this form of cereal in terms of total proteins in the bloodstream of animals.
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Colorimetric method as a low coast alternative for chrome determination 
on ruminant’s feces and feed

Torres A.*1, Arias A.1, Vélez S.1, Granda W. 1, Zapata J.2, Giraldo L.A 1, Marín A.1,3

1Universidad Nacional, 2Universidad de Antioquia, Medellín, Colombia, 3 Universidade 
Federal Rio Grande do Sul UFRGS, Brasil
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The main factor that determines grazing animals’ performance is forage intake. For this reason, different 
techniques have been developed to estimate it. One of the most popular techniques for forage intake estimation 
is based on indigestible markers which allow to know total fecal output and digestibility coefficient. Chromium 
dioxide has been widely used as reference marker for estimations of total fecal production in ruminant 
nutrition studies. Moreover, the use of spectroscopy of atomic absorption (ASS) has become ubiquitous for 
chrome quantification, and this implies resources and infrastructure not usually available for animal nutrition 
laboratories, rendering the technique of limited applicability in the field. The aim of this work was to develop 
and validate a simple Uv-Vis spectrophotometry method to quantify chromium (III) in faeces and food for 
ruminants and a treatment of residues without the infrastructure requirements needed for other instrumental 
techniques. For this purpose, the methodology of Fenton (1979) was modified, optimizing parameters of 
temperature, incineration time, digestion and wavelength. Digestion of reference material and 24 faecal 
samples and foods with Cr3+ content between 10 and 60 mg kg-1, previously incinerated for 12h at 700°C, was 
performed using a mixture of HClO4, H2SO4 and  water with Na2MoO4.2H2O at 250°C for 15 minutes in a 
Kjeldahl digester. After dilution, the Cr3+ content was determined using a UV-Vis spectrophotometer at 363 
nm. To validate the method, specificity, linearity, precision, stability and limits of detection and quantification 
were evaluated. Interference analysis was performed, finding specificity for the optimal wavelength. The 
stability of the colored complex was determined in samples of bovine faeces with 0.015% Cr3+, measuring 
absorption each week for two months finding a %CV>1.5%. Linearity was satisfactory with R2> 0.99 in a 
range of concentrations between 2 and 30 Cr3+ mg L-1. Intermediate precision was assessed at three different 
levels of concentration among analysts on five different days with an RSD> 5% in both cases. The accuracy 
was determined in samples of doped faeces obtaining recovery rates between 97-102%. Detection limits were 
below the detection thresholds for chromium in the studied matrices. Although Cr2O3 as a marker has been 
questioned due to the hazardous nature of the by-products generated in the laboratory analysis, a simple and 
safe treatment with NaOH residues is proposed for precipitation of the Cr-Mo complex in order to decrease 
the potential impact on the environment and the analyst’s exposure to the carcinogenic substances that may be 
present. The validation parameters indicate that the colorimetric method is satisfactory for the quantification 
of Cr3+, as an alternative to atomic absorption spectroscopy in feces and food for ruminants, and has the 
additional advantage of being accurate and easy to set up.

Keywords: consume, visible spectrophotometry, chromium dioxide, validation, marker
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Commercial cuts of carcass from Santa Inês lamb and their crosses with 
Dorper early weaned and finished in feedlot
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Graças Gomes Cunha1, Jefferson Alves Viana1, Lenice Mendonça de Menezes1, Josimar 
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*1EMEPA, João Pessoa/PB, Brazil; 2Universidade Federal de Campina Grande, Patos/PB; 
3PhD student of the Graduate Program in Animal Science - UFPB, Areia, Brazil.

*felipeqcartaxo@yahoo.com.br

The objective of this study was to evaluate the commercial cuts of carcass from lambs Santa Inês, ½ Dorper 
´½ Santa Inês and ¾ Dorper ´¼ Santa Inês weaned at 60 days of age and finished in feedlot. One hundred and 
twenty sheep were selected for production of lambs, 80 arrays Santa Inês and 40 ½ Dorper ´½ Santa Inês. The 
sheep Santa Inês were divided into two groups: 40 sheep were crossed with two male of Santa Inês breed and 
40 sheep were crossed with two males of Dorper breed. Te 40 sheep ½ Dorper ´½ Santa Inês were crossed 
with two males of Dorper breed. Weaning of lambs was 60 days old. The period for rearing was 55 days and 
the lambs were accommodated in collective sheepfold receiving sorghum silage ad libitum and 150g/animal/
day concentrate to the beginning of the experiment. The 30 heavier lambs each genotype were used, 10 Santa 
Inês, 10 ½ Dorper ´½ Santa Inês and 10 ¾  Dorper ´¼ Santa Inês, which were housed in nine collective 
stalls, each stall with four lambs and two with three of each genotype with free access to food and water. The 
average age and average live weight of lambs at the beginning of the experiment were 115.0 days and 20.0 
kg. The experimental period was preceded by seven days for adaptation and slaughter criterion was 53 days 
of termination. It was used only diet provided twice daily at 7 am and at 15 pm, according to the NRC (2007) 
for average daily gain weight 200g/day. The lambs ¾ Dorper ´¼ Santa Inês and the ½ Dorper ´½ Santa Inês 
showed higher (P <0.05) weights of the commercial cuts when compared to the Santa Ines, except for the 
weight of the neck. Regarding yields of commercial cuts, there was no effect (P>0.05) on the leg, loin and rib, 
however, the influence (P<0.05) of the genotype was verified for the yield of the shoulder and neck. Santa Inês 
lambs showed higher (P<0.05) yields when compared to ¾ Dorper ´¼ Santa Inês and the ½ Dorper ´½ Santa 
Inês. It was concluded that the genotype influences the weights and yields of the commercial cuts of carcass 
of the lambs.

Keywords: crossbreed, leg, loin, sheep, shoulder
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Comparison between the efficacy of essential oils from Croton 
blanchetianus BAILL and Croton heliotropiifolius against Rhipicephalus 

(Boophilus) microplus
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Infestation by the bovine tick Rhipicephalus (Boophilus) microplus is one of the main causes of economic 
losses in production systems in tropical and subtropical countries. It can trigger both direct and indirect 
consequences to the host, such as decrease of meat and milk production, leather devaluation, and transmission 
of pathogens such as those of the genus Anaplasma and Babesia, which require high costs associated with 
conventional treatments, which may leave residues in products and byproducts while also causing parasitic 
resistance. The search for natural treatments and the use of plants in the control of ectoparasites proved to 
be effective and could even replace those based on chemical drugs. Thus, the objective of this study was to 
compare the efficacy of two species of plants of the genus Croton collected in Paraíba state’s semi- arid region 
in order to control the ox tick through in vitro tests. The essential oils were extracted by hydrodistillation. 
Three dilutions of the essential oils were used, namely the concentrations of 2%, 1% and 0.4%, in addition 
to a negative control group with only distilled water. The efficiency index of the plants (IEP) was higher than 
the control group for the three treatments used. It was also observed that the higher concentration of the oils 
used resulted in a higher efficiency index. Furthermore, Croton heliotropiifolius hada greater efficacy (59%) 
than Croton blanchetianus (45.9%), although  this difference was not considered as statistically significant. 
We conclude that both oils  showed toxicity to the mite at important moments in its biological cycle.

Keywords: Phytotherapy, ticks, cattle, parasitism, semiarid
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Comparison of different nonlinear functions to describe Dorper sheep 
growth in North of Brazil
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This work aims to compare different nonlinear functions to describe the growth curves of Dorper sheeps. 
Records were extracted from animals that were reared at a farm located in Nova Timboteua, Pará, Brazil. 
All animals were weighted every 30 days since birth, from June/2016 to January/2017. The analyses were 
carried out using a dataset with 698 weights records (495 from females and 203 from males) from 126 animals 
(30 males and 96 females). At least, four records were obtained for each animal. The models used were: 
Brody, Von Bertalanffy, Gompertz and Logistic. The growth curve parameters were estimated separately by 
sex through NLIN procedure in SAS software. Comparisons of the overall goodness of fit were based on 
Pearson’s correlation among predicted and observed weights for each function. The following weight  and  
animals age means and respective standard deviation were obtained: 38.37  ± 12.85  kg for males and 40.23 ± 
14.11 kg for females, 655.09 ± 327.68 days for males and 975.6 ± 546.62 days for females. The models Brody 
and Von Bertalanffy were not suitable to describe growth curve of males due to lack of convergence. All 
functions were adequate to predict weights of Dorper females. Possibly, the lack of convergence occurred due 
to few data from adult phase in males and these functions were designed to explain all development phases. 
All correlations among predicted and observed weights were superior than 0.83, indicating a good prediction 
of weights. Gompertz and Logistic functions applied to males presented equal correlation (0.83). For females, 
the correlations were 0.87, 0.88, 0.88 and 0.89 for Brody, Von Bertalanffy, Gompertz and Logistic functions, 
respectively. Both Gompertz and Logistics functions could be used to predict weights of Dorper males. 
However, the Logistic function presented the best adjustment for females, being the latter slightly superior. 
For males, Gompertz parameters estimated were a = 2867.63, b = 4.8680 and c = 0.00018 and Logistic 
parameters were a = 247.30, b = 10.1082 and c = 0.0009. For females, Logistic parameters were a = 59.43, b 
= 4.0630 and c = 0.00255. The parameters a and c have biological interpretation in which a is the asymptotic 
weight and c the growth rate. The estimated correlation between the Gompertz and Logistic parameters a and 
c were negative and high (-0.99 and -0.98, respectively) as well as Logistic parameters (-0.79 for females), 
indicating that more precocious animals are less likely to reach higher weights when adults. The functions of 
Gompertz and Logistics were the best to describe the growth of Dorper males, whereas for females it was the 
Logistic function for animals raised in Nova Timboteua-PA.

Keywords: longitudinal data, model choice, nonlinear function 

Acknowledgments: Cumaru farm in which kindly allowed to collect the data.

Theme 9  |  Ruminant nutrition and production

mailto:lais.costa@ufra.edu.br


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 979

Comparison of two methods to estimate milk production in Nellore cows

Mariana F. Zorzetto*1, Luana L. Souza 1, Tulio J.T. Ricci 1, Renata C. dal Bem1, Luigi F. 
Franchi1, Maria Eugênia Z. Mercadante1
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*mary-zorze@hotmail.com

The objective of this study was to evaluate two methods (milking machine and weigh-suckle-weigh) to estimate 
milk production in lactating Nellore cows. Twenty seven females, born in 2013, underwent timed artificial 
insemination at two years of age with Nellore semen, were allocated in two groups (CG) according to the 
date of calving. After calving (3.13 ± 0.073 years of age), cows remained in a pen equipped with 10 nodes of 
GrowSafe System® (Airdrie, Canada). Cows and calves were identified with electronic ear tags. The animals 
had ad libitum access to diet and water. The diet was composed (% on dry-matter basis) of corn silage (90%), 
soybean meal (8.5%) and mineral salt and urea (1.5%). Milk production was determined at 41.37 ± 6.644 and 
99.48 ± 5.16 days post part umusing the weigh-suckle-weigh (WSW) technique.One day prior to evaluation, 
calves were removed from cows at 8:00 am and replaced at 4:00 am for suckling. This procedure was performed 
to ensure that the calves were satisfied and fed before the16- hour period of fasting. On the day of the WSW 
evaluation, the calves were weighedin the morning (8:00 am) on an empty stomach, and placed under constant 
observation for suckling, and then weighed again. This procedure was repeated late in the afternoon (4:00 
pm), after the cow-calf pair was separated by another 8 h. Daily milk production (DMY) was determined by 
the sum of the differences in calf weights before and after suckling. The milking machine (MM) method was 
performed at 63.48 ± 5.146 and 85.59 ± 5.047 days post partum, and the calves were removed from the cows 
in the morning (8 h) and each cows was mechanically milked after 3 min. Administration of 2 mL intravenous 
oxytocin to stimulate milk secretion was performed. The calves were kept separate during this period and the 
cows received feed and water ad libitum. After 6 h, the same procedure was performed and the milk production 
was recorded. DMY was calculated for 24 h. The DMY analysis was performed using PROC MIXED (SAS®) 
considering repeated measures, with model including the fixed effects of the milking method, CG, calf sex, and 
days in milk (DIM) as covariate. Daily milk production differed between milking methods (WSW = 5.30 ± 0.36 
kg and MM = 7.70 ± 0.37 kg, P <0.01). The linear DIM effect was not significant (P = 0.986) for DMY estimated 
by the MM method, showing constant production, whereas the DIM effect was significant (P <0.01) for DMY 
estimated by the WSW method, showing an increase in production (0.088 ± 0.009 kg of milk/ day). The effects 
of CG and calf sex were also significant (P <0.05) for DMY. Cows with male calves produced 7.21 ± 0.345 kg 
of milk / day and those with female calves produced 5.78 ± 0.404 kg of milk/day. Estimates of milk yield in beef 
cattle were affected by the method, as well as by calf sex. In conclusion, the MM method is more effective in 
estimating milk production in beef cows, and male calves have a positive influence on milk production.

Keywords: beef cattle, Bos indicus, milking-machine, weigh-suckle-weigh
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Composition of fatty acids of the Longissimus dorsi muscle of the male 
goat meat
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Goat meat has great potential for consumption because it presents high levels of protein, low concentration of 
saturated fat, low levels of cholesterol and low caloric content. One of the aspects that influence the quality 
of the meat is the composition of fatty acids, which act directly on the taste, juiciness and consistency of fat. 
Therefore, this study was carried out with the objective of evaluating the fatty acid profile in whole male goats. 
Eighteen whole males, nine Saanen and nine crusaders Boer x Saanen (¾ and 7/8 Boer) were fed a standard diet 
consisting of elephantgrass chopped ad libitum, tifton hay and concentrate containing ground corn, soybean 
meal and bran of wheat, formulated to meet nutritional requirements. When they reached ten months of age, 
they were slaughtered by means of breathlessness with a pneumatic gun followed by bleeding. Samples of 
the Longissimus dorsi muscle were collected, homogenized and vacuum packed. The determination of the 
fatty acids was performed in triplicate using a gas chromatograph equipped with split mode injector (1:50) 
and flame ionization detector. Chromatographic separation was performed on a fused silica capillary column 
(CP-SIL 88, 100 m x 0.25 μm x 0.20 mm film thickness). The t-test was applied for independent samples 
from the BioEstat statistical program at 5% significance level (P<0.05). Thirty-one fatty acids were identified 
in the meat of the goats: fourteen saturated, eight monounsaturated and nine polyunsaturates expressed as g 
100 g-1 of lipids. The fatty acids found in the highest proportions were oleic (C18: 1 ω9) with averages of 
34.54 and 38.03 g 100 g-1, the palmitic acid (C16: 0) with averages of 18.75 and 18.34 g 100 g-1 and stearic 
(C18: 0) with averages of 13.17 and 17.56 g 100 g-1 for Crusaders and Saanen, respectively. There was a 
significant difference (P<0.05) between treatments in proportions of butyric, myristic, arachidic, heneicosanoic, 
tricosanoic, myristic, heptadecanoic, linoleic, γ-linolenic, arachidonic, eicosapentaenoic and decosahexaenoic 
fatty acids. Qualitatively, the fatty acids profile of the Saanen animals presented better nutritional value, based 
on the concentration of monounsaturated fatty acids, polyunsaturated fatty acids and the higher concentration 
of polyunsaturated fatty acids in relation to the saturated fatty acids.

Keywords: Chemical composition, crossing, fatty acid, meat quality
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Composition of milk from goats fed with castor meal replacing soybean 
meal

Mailin V. S. Lima1; Adriana R. Bagaldo*1; Mylene Muller1; Bruna J. Almeida1; Emmanuel 
E. G. Pinheiro2; Izabel S. Oliveira1; Lopez C. Mugabe3; Cristiane S. da Silva1

1Universidade Federal do Recôncavo da Bahia, Cruz das Almas/BA; 2Universidade Federal 
da Bahia, Salvador/BA; 3 Universidade Zambeze, Mocuba/Zambézia, Moçambique

*Professor Adjunto – Universidade Federal do Recôncavo da Bahia, Cruz das Almas/BA, 
*e-mail: arbagaldo@gmail.com

Dairy goat production plays an important role in the development of the Northeastern semi-arid region in 
Brazil, but milk production in the region is affected by the dry season, where feed availability is restrict. 
Thus, the use of byproducts such as castor meal becomes an alternative for producers. Thus, it was evaluated 
the replacement of soybean meal by castor meal in the chemical composition of lactating goats milk. Eight 
multiparous female goats, alpine predominance breed, averaging 44.34 ± 5.3 kg of body weight and 120 days 
in milk, and average production of 1.16 kg of milk / day at the beginning of this study were used. Lactating 
goats were confined and distributed in two 4x4 Latin Squares, with levels of soybean meal replacement by 
castor meal on dry matter: 0%, 33%, 66%, 100% in the total diet. Ingredients used were corn meal, soybean 
meal, castor meal, urea and Tifton hay, with forage:concentrate ratio of 50:50.The experiment lasted 60 days, 
with four periods of 15 days, with 10 days of adaptation of the animals and 5 days for collecting data. The 
castor meal was detoxified by diluting 1 kg of calcium hydroxide in 10 liters of water and applied in the amount 
of 60 g of lime / kg of meal. Goats were milked manually, twice a day (7:00 a.m. and 3:00 p.m.). For the 
analysis of the chemical composition, morning and afternoon milk samples were collected and samples were 
taken, respecting the proportion of milked milk, during the last two days of collection of each period, stored 
in a container containing bromopol preservative and sent to the laboratory. The chemical composition of the 
milk was determined by infrared. For the statistical analysis, the methodology of mixed models was used, and 
the means were compared by orthogonal contrasts, using PROC MIXED of the SAS 9.0 program. Fat, protein, 
lactose, total solids and urea nitrogen content in milk were not affected by soybean meal substitution levels for 
castor meal (P> 0.05), showing that castor meal has the potential to replace soybean meal. The average fat and 
protein content of goats’ milk were 4.0 and 3.5%, respectively. The values for lactose and total solids were, 
on average, 4.23 and 12.46%, respectively. Urea nitrogen content in milk was 25%. Therefore, castor meal 
can be used up to 100% in substitution of soybean meal, without compromising the chemical composition of 
the milk.
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Concentrations and molar ratios of short chain fatty acids from bovine 
ruminal fluid supplemented with chitosan levels
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Chitosan is a natural biopolymer derived from the deacetylation of chitin, the main component of the exoskeleton 
of crustaceans, algae, insects and the cell wall of some fungi and bacteria. It has a structure similar to cellulose 
and can act as a functional food. This study was carried out to determine the influence of increasing doses of 
chitosan on ruminal fermentation, of grazing beef steers. Five rumen cannulated crossbred steers [3.6 mo and 
300 ± 25 kg live weight (LW), mean ± SD] were used in a 5 × 5 Latin square experiment design with 21-d periods, 
in which the last 7 days were usedfordatacollection.Steerswererandomlydesignatedtoonetreatmentsequence:
chitosan added at 0, 400, 800, 1200 or 1600 mg kg-1 DM of concentrate. Animals were individually allocated 
in paddocks (0.3 ha) uniformly covered with U. brizantha and were fed concentrate at 150 g 100 kg-1 of LW. 
Concentrate consisted of ground corn (435 g kg-1 DM), soybean meal (40.0 g kg-1 DM), urea (85 g kg-1 DM), 
and a mineral mixture (440 g kg-1 DM). Ruminal digesta samples (from five different sites in the rumen) 
were collected on day 21 of each experimental period before the concentrate provision (time 0) and 2, 4, 
6 and 8 h relative to concentrate provision. Ruminal digesta samples were composited and strained in four 
layers cheesecloth. Aliquots (1600 µL) of these samples were mixed with methanoic acid (400µL; 98–100% 
H2CO2), being centrifuged at 7000 × g for 15 min at 4ºC, and the supernatant of each sample was frozen 
for posterior short-chain fatty acid (SCFA) analysis. Ruminal SCFA concentrations were measured using a 
gas chromatograph. Data of ruminal fermentation was submitted to analyses of variance using the MIXED 
procedure of SAS 9.2. Analyzed as repeated measures adding the fixed effect of ruminal digesta collection (0, 
2, 4, 6 and 8 relative to supplementation) and the fixed effect of treatment by time interaction. The differences 
among treatments were tested to linear and quadratic contrasts and significance level was set at 0.05. Chitosan 
linearly increased (P=0.007) ruminal propionateconcentration (Y= 12.17 + 0.0013x; r2=0.45), but did not affect 
the total SCFA ruminal concentration in steers. Furthermore, CHI quadratically affected (P=0.044) the acetate 
to propionate ratio (Y= 4.81 + 0.0008x - 0.0000007x2 ; r2=0.75) in rumen juice. Chitosan supplementation to 
grazing steers positively affected increased ruminal propionate concentration. Based on regression equations 
we recommend 600 mg CHI/kg of concentrate for grazing steers in tropical pastures receiving concentrate at 
150 g/100 kg of LW.
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Content of the digestive tract of feedlot steers submitted to different 
forage: concentrate ratios along the finishing
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The general knowledge of the animal (physiology, anatomy and metabolism) must be well  understood to  
draw management  goals  aiming at  the maximum  use  of  input, in order  to  obtain  a  higher  economic  
return.  Non-carcass  components  such  as those exported in the field of castings, cattle insides, vital organs, 
leather, greases, are important  sources  of  income for  slaughterhouses.The  objective  of  this  study was 
to evaluate the digestive tract content of confined steers submitted to different levels of forage:concentrate  
throughout  the  finishing.  The  experiment  was  carried  out  at the Cattle Laboratory of the Department of 
Animal Science of the Federal University of Santa Maria, using 27 immunocastrated steers, with initial mean 
age and live weight of 22 months and 250 kg, respectively.The experimental period lasted 105 days, divided 
into five periods of 21 days. Three treatments were used, two of them being named according to the growth 
rate of the F:C ratio along the finishing: increasing treatment 5 (IT5), where the initial F:C ratio was 70:30, 
with 5 parts being added to the concentrate at each period, ending with F:C ratio of 50:50, increasing treatment 
10 (IT10) with initial F:C ratio of 80:20, being added with 10 parts to the concentrate in each period, ending 
with F:C ratio of 40:60.The constant treatment used a constant F:C ratio (60:40) along the  termination  and  
three    treatments  were  used,  two  of  them   being  denominated   according to the rate of growth of the 
relation F:C and another where the ratio was   constant  (60:  40).  A diet   was carried out to meet the nutritional   
requirements  of the   animals, with a crude protein level of 13%, establishing a dry matter intake of 2.5 kg/100 
kg live  weight.For all treatments,  the  concentrate fraction  was formulated  with  milled corn,  soybean  meal, 
calcitic  limestone  and common  salt.  Corn silage  was  used  as forage. The animals were slaughtered when 
they reached finishing conditions, where all parts of the animal's body were separated and weighed.The data 
were submitted to analysis of variance through PROC GLM and when significant differences were found, the 
averages were compared by the Tukey test (α = 0.05). There was no significant difference for the content of the 
digestive tract of the rumen-reticulum (P = 0.953), omasum (P = 0.134), abomasum (P = 0.503) and intestine 
(P = 0.802) in kg in the different treatments studied. Thus, the different levels of forage:concentrate throughout   
the finishing of confined digestive tract. 

Keywords: Abomasum. Charolais. Nellore. Immunocastrated. Intestine.
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Correlation between the serum cholesterol and progesterone concentration 
in Santa Inês ewe lambs fed ad libitum or restricted with toasted soybean

Letícia Rodrigues Faria*1, Débora Regina da Silva1, João Pedro Araújo Campos1, Felipe 
Barbosa Junqueira1, Luiz Miguel de Rezende1, Ivan Júnior Ascari1, Iraídes Ferreira Furusho 

Garcia1, Nadja Gomes Alves1

1Federal University of Lavras, Lavras/MG, Brazil
*Undegraduate student – letrf@hotmail.com

The objective of this study was to analyze the correlation between the serum concentration of progesterone 
(P4) and cholesterol in Santa Inês ewe lambs fed with toasted and broken soybean. Thirty-five Santa Inês 
ewe lambs were blocked according to initial body weight (BW) and allocated to one of four treatments: ALI-
WLI – ad libitum intake of a diet without lipid inclusion (3.5% of ether extract – EE, n = 9, control group); 
RI-WLI – restricted intake of a diet without lipid inclusion (n = 9); ALI-LID – ad libitum intake of a diet with 
toasted soybean (9.8% EE, n = 8); RI-LID – restricted intake of a diet with toasted soybean (n = 9). Ewe lambs 
subjected to restricted intake had 80% of the diet offered to those in ad libitum treatments. Blood samples 
were collected to P4 analysis, between four and six hours after feeding, once a week after 25 kg of BW and 
twice a week after 30 kg, until the animals demonstrate estrus behavior or until 35 kg of BW. To cholesterol 
analysis, blood samples were collected before offering the experimental diets and at three, four, five, six and 
seven months of age, between three and five hours after feeding in the morning. Blood was collected in tubes 
without anticlotting to P4 and total cholesterol dosage. To the correlation analysis, it was considered the serum 
P4 concentration in the sixth day after the first ovulation and the serum cholesterol concentration closest to the 
ovulation date. Correlations were calculated using the CORR procedure of SAS® (version 9.3). There was no 
correlation between the serum P4 and cholesterol concentration in the treatments RI-WLI, ALI-LID-, RI-LID- 
(P>0.05). However, the serum P4 concentration was negatively correlated (r = - 0.89, P<0.05) to the serum 
cholesterol concentration in the treatment ALI-WLI. This result differs from the majority of the information 
available in the literature, in which the increase in the serum cholesterol concentration was followed by 
increased serum P4 concentration. Ewe lambs subjected to restricted intake fed 84% of the total from those 
in ad libitum treatments. Possibly, the greater hepatic metabolization of P4 in ewe lambs in the treatment 
ALI-WLI may have contributed to the reduction of this hormone in the blood stream. In conclusion, the 
lipid inclusion was not correlated to the serum P4 concentration in animals fed ad libitum or in the restricted 
form. In the absence of lipid inclusion, the serum cholesterol concentration was inversely correlated to the P4 
concentration in ewe lambs feed ad libitum.

Keywords: toasted soybean, progesterone, cholesterol, restricted intake
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Crude glycerine in lambs diet in confinement

Mirna Adriane Syperreck*1, Ivone Yurika Mizubuti2, Edson Luis de Azambuja Ribeiro2, 
Eduardo Lucas Terra Peixoto3, Camila Magalhaes2, Camila Bortoliero2, Larissa Nobrega de 

Carvalho2, Jessica Garcias4

1Zootecnista, Drª em Ciência Animal, Universidade Estadual do Oeste do Paraná; 
2Universidade Estadual de Londrina, UEL, Londrina, PR, Brasil; 3Universidade Federal 

do Sul e Sudeste do Pará, UNIFESSPA; 4Universidade Estadual do Oeste do Paraná, 
UNIOESTE

The objective was to evaluate the inclusion of four levels of crude glycerine in lambs diets confinement, on 
the performance, carcass characteristics. The experimente was realized in the Londrina of State College. It 
were used 40 males entires lambs, mestizos Santa Inez x Dorper, with body weight of 18.2 ± 0.17 kg and 
three months of age, distributed in a completely randomized design (four diets and 10 repetitions per diet). 
Were hosted in individual stalls (0.80 x 1.20 m) with feeders and water dispenser, arranged in the masonry. 
The experimental period (43 days), preceded by 14 days for adaptation to the management and diets. The 
weights of animals occurred each 14 days. The diets were formulated using the following ingredients: hay of 
Brachiaria dyctioneura as roughage, ground corn, soybean meal, urea, mineral salt and crude glycerine in the 
levels of 0,5,10 and 15%. At the end of the experimental period, animals were weighed, preceded by a fast 
solid 16 hours, resulting in a final body weights (PCF). After slaughter, the contents of the gastrointestinal tract 
was removed for determination of empty body weight (EBW). After evisceration and removal of components 
not carcasses, was obtained the weight of the hot carcass weight (HCW). It was determined the yield real and 
quantitative characteristics of carcasses. The carcasses were kept in house frigorifica for 24 h at 4ºC. After 
this period, were weighed to determine the weight of cold carcass, calculating then the loss by cooling. The 
fat that involves the digestive system was separated and weighed, being called omental and mesenteric and 
perirenal fat. The results were submitted to analysis of variance and regression analysis. The weight gain was 
not significant differences between the diets (P>0.05). There was no effect of the inclusion of crude glycerine 
on the feed efficiency (P>0.05). Carcass characteristics of sheep maintained on diets containing increasing 
levels of crude glycerine. The inclusion of crude glycerine in the theoretical levels of 9.73 and 8.44%, resulted 
in a higher carcass yield of hot and cold water, showing mean values of 45.23 and 44.15%. and 44.15%. The 
perineal fat presented a quadratic response, with the theoretical value of 5.0% (P<0.05). The inclusion of 
crude glycerine lambs diets presented linear result for the conformation (P<0.05). The crude glycerine can be 
included in up to 10% in the diet of lambs. (P<0.05). The inclusion of crude glycerine lambs diets presented 
linear result for the conformation (P<0.05). The crude glycerine can be included in up to 10% in the diet of 
lambs.

Keywords: Biodisel, glycerol, performance, ruminants, sheep
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DDGS supplementation of beef cattle in grazing condition in dry season

Natalia V.B. Fonseca*1, Alvair Hoffmann1,2, Rhaony G. Leite1, Adriana Ferrari1, Diego M. 
Renesto1, André P. Carneiro1, Francisco M. Neto1, Ricardo A. Reis1

1São Paulo State University (Unesp), College of Agrarian Sciences and Veterinary Sciences, 
Campus Jaboticabal.

*Student Graduate - natyvbfonseca@hotmail.com
2Abstract concerning the doctoral thesis

Dietary supplementation may improve metabolic efficiency of energy and nitrogen utilization, thus optimizing 
forage intake of grazing beef cattle maintained in tropical grasses pastures. Corn co-product of ethanol 
production (DDGS- dried distiller’s grains with solubles) can alter the rumen fermentation profile, and 
modulate microbial efficiency. This research aimed to evaluate the efficiency of substitution of cottonseed 
by DDGS on the pH and ammonia nitrogen (N-NH3) level. For this purpose, 12 rumen cannulated steers 
maintained in Brachiaria brizantha pasture during dry season (May to August 2016) were supplemented 
(1.5% of body weight-BW) daily according to the following treatments: CSM: conventional supplement with 
cotton seed meal (CSM) as a protein source; DDGS50: substitution of CSM by 50% by DDGS, and DDGS100: 
substitution of CSM by 100% of DDGS. Data were analyzed according to a completely randomized design 
with three treatments and four replicates (animals). Means were compared using Tukey test (P<0.05), using 
Proc Mixed from SAS (2008). Rumen pH did not differ (P = 0.2004) among treatments, and CSM, DDGS50 
and DDGS100, showed mean values of 6.08, 5.99 and 6.04, respectively. However, rumen ammonia nitrogen 
level (17.26 mg / dL) was lower (P<0.0001), when 50% of CSM was replaced by DDGS. Rumen ammonia 
nitrogen level should be around 15 mg / dL to optimize microbial efficiency, and increase the intake and 
digestibility of the NDF. There were no differences (P>0.05) in the ammonia N level of the CSM and DDGS100 
diets, values of 21.74, 23, N-NH3 (mg / dl), respectively 20.6% and 27.3% higher than the DDGS50. The diets 
provided an appropriate condition to optimize rumen fermentation and microbial synthesis. DDGS50 diet 
provided a better synchronism between a release of protein and energy, decreasing losses of nitrogen to the 
environment. High ammonia values can not be properly utilized, and not fully recycled in the rumen, resulting 
in economical losses, and environmental contamination or even animal intoxication. DDGS50 resulted in 
higher ruminal efficiency.

Keywords: protein, ruminal parameters, tropical grasses 
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Degradation and microbial adherence on residue of forages incubated in 
vitro with or without antibiotic and/or antifungal addition

Gilberto V. Kozloski*1, Mariana P. Mezzomo1, Simone Stefanello1, Ana L. A. Segatto1

1Universidade Federal de Santa Maria, Santa Maria/RS, Brasil
*Assistant Professor - gilberto.kozloski@ufsm.br

The study was conducted to evaluate the interactive role of bacteria and fungi on forage degradation in vitro. 
In vitro assays were conducted with samples of Cynodon spp. and Lolium multiflorum as substrates. Dried 
and ground (2 mm screen) samples were weighed in polyester bags (porosity of 40 µm) and incubated in vitro 
during 24 h in medium containing or not antimicrobial substances. A mixture of penicillin, chloramphenicol 
and streptomycin (500 mg L-1 of each) were used as antibiotic and cycloheximide (50 mg L-1) was used as 
antifungal. In vitro fermentations were conducted anaerobically in a slow-stir system at 39°C, in 3-litre glass 
flasks equipped with Bunsen valves. Flasks contained 1600 mL of a buffer solution added with 10 mg L-1 of 
98% enriched SO4(15NH4)2, 400 mL of strained rumen fluid and eight bags containing the forage samples. 
Four bags were used for each forage type, two with 1 g and two with 4 g of sample. Treatments were: antibiotic 
(Ab), antifungal (Af), negative control (i.e. without antimicrobials) or positive control (i.e. with both Ab and 
Af). After 24 h, fermentation was stopped and bags were removed from the flasks, washed with tap water, 
treated with 9 g L-1 NaCl solution to extract the non-adhered bacteria, and washed again with distilled water. 
The residues from 1 g-bags of either forage type were dried at 55°C for DM determination. For each forage 
type, wet sub-samples of the residues were taken from either 4 g-bags, being one stored in liquid nitrogen for 
further DNA extraction and other sonicated for protein extraction and xylanase activity measurement. The 
remaining wet residues from both bags were dried at 55°C for further 15N and phosphorus analysis. Three 
in vitro assays (i.e. replicates) were conducted for each sample type and treatment. The MIXED procedure 
of SAS was used for data analysis, being the least square means compared by Student t test. There was not 
significant interaction between forage type and treatments for any variable. The 15N concentration on residues 
showed high variability and was not affected by treatments. Compared to negative control, the positive control 
or only Ab addition strongly decreased (P < 0.01) DM degradability and xylanase activity, and tended to 
decrease (P < 0.07) the concentration of phosphorus and DNA on forage residues. The addition of only Af 
in the incubation medium did not affect any variable compared to negative control treatment. These results 
indicate that, at fixed 24 hours of rumen in vitro incubation, the role of fungi was negligible and only bacteria 
activity was relevant on determining forage degradation.

Keywords: bacteria, degradation, forage, fungi, rumen 
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Determination of oligoelements in blood, pasture and water in a farming 
plant of la llanos de la rioja

Adaro1 , A. Co ria2 , L. Lujan3 , E. Cabra l1 , D. Yañez4 , I.
1AER INTA Chepes EEA La Rioja. 2EEA Cesáreo Na redo, INTA, 3EEA INTA Balca rce, 

4UNLaR Sede Chepes
E-mail: adaro.roberto@inta.gob.ar

The objective of this study is to know the concentration of trace elements in breeding cattle located in the 
province of La Rioja, as well as in the food and water consumed. The work was carried out in a field of cattle 
breeding named “Playard”. Rosario Vera Peñaloza Department is located in the area of sierra de the town 
Villa Casana (S 31 ° 10´28. 46´´O 66 ° 31´45. 16´´). Trace elements play a role in the development of various 
functions of the animal organism. Its deficiency may cause serious problems in the animal production and 
health. Is sampling as seasonal (4 times a year) 20 females of Bradford race, natural grasslands, native forest 
and water bucket well. Blood was measured (µg-ml) Cu, Zn (µg-ml), Mg (mg %), P (mg %) and Ca (mg %). In 
pasture and monte Cu (ppm), Zn (ppm), Fe (ppm), SO4 (% ms), Ca (% ms), P (% ms), Mg (% ms), K (% ms), 
Na (% ms), Cl (% ms), Mm (% ms) and Mo (ppm). And water ST (mg-l), pH, SO4, Ca (mg-l), Mg (mg-l), Cl-
(mg-l), Na (mg-l), Cu (ppm), Zn (ppm), Fe (ppm), NO2 (ppm), As (ppm) and F (ppm). Results show blood Mg 
in spring 2013 period primary deficiency and secondary Cu deficiency by excess of SO4, in pasture and water 
in the period spring 2014. The grass was deficient in Cu, Ca, Mg and high SO4 content. Del monte does not 
present shortcomings. Water present values of RS 500-1900, low-Mg and did not toxic elements. Concludes 
that despite the shortcomings observed in pasture and water deficiencies identified in animals are not clinically 
significant. It is assumed that he is a balance of minerals that need animals with the contributions provided 
by the native forest. This generated information will allow to have more elements for the implementation of 
management measures in rodeos in the region.
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Diagnostic tools for assessment of nitrogen status of Annual Ryegrass
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Fast assessment of pasture nitrogen (N) status is determinant for appropriately N management. Nitrogen 
diagnostic tools as the Nitrogen Nutrition Index (NNI) have been proposed as a predictive method for plant 
nitrogen status. However, the NNI proved to be little practical due the need to determine the aerial dry matter 
(DM) per unit area in addition to the N determination. Alternatively to this method, “Nup” was proposed, 
which is a method where the N concentration is determined only on expanding leaves of the upper sward 
layer of the plant. The advantages of this method in relation to NNI are greater practicality, as well as the 
possibility of individual diagnosis of the species when in mixed swards. In addition, another limitation of 
the NNI is on pastures under continuous grazing, in which the correct determination of the NNI requires the 
exclusion of grazing, whereas the Nup can allow the diagnosis without grazing exclusion since sampled only 
leaves not grazed. Therefore, the objective of the study was test the Nup in replacement of the NNI as a tool to 
determine the nitrogen status of annual ryegrass. The design was randomized blocks in a 5x2 factorial scheme 
with threereplications. The treatments were composed of five doses of N (0, 25, 50, 100, 200 kg ha-1supplied 
by urea 45% N) and two forms of application (single and split). On the split form total dose was divided in 
tree equal doses. Two cuts were performed during the experiment and before each cut the last fully expanded 
leaves (approximately 30 leaves) were collected for the determination of total N. The N content on the upper 
fully expanded leaves were related to the NNI. The NNI was obtained by the equation NNI = Na/Nc, where, 
Na is the percentage of N in the biomass and Nc is the percentage of the critical N of the crop. The critical 
percentage of N for C3 grasses was obtained by the equation of Nc(%)= 4.8 (DM)-0.32 and the coefficient of 
4.8 represents the concentration of N in the plant tissue to produce the first ton of aerial DM. The coefficient 
-0.32 represents the decrease in N content in the plant for each ton of accumulated DM. The results obtained 
showed a linear relationship (R²= 0.75) between the Nup and NNI. Overall,determination of the N content in 
the upper leaves showed great potential for diagnose of annual ryegrass nitrogen status; therefore, besides the 
relationship with the NNI, the Nup has the advantage of greater practical use. The N concentration of upper 
leaves is an alternative to measure nitrogen status of ryegrass, which may help in more appropriately nitrogen 
fertilization.
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Diet digestibility in grazing beef cattle receiving concentrate supplement 
with homeopathic additives and Virginiamycin

® during raining season
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*Doctoral student – neiaros@hotmail.com

The objective was to evaluate the digestibility of the diet of grazing cattle receiving a concentrated supplement 
with homeopathic additives and Virginiamycin® during the raining season. The experiment was performed at 
Universidade Estadual de Mato Grosso do Sul, in Aquidauana, MS, in the months of March and April of 2014. 
Four Nellore young bulls, with average weight of 346.3 ± 24.7 kg, were used. Animals were individually 
housed in pickets of B. brizantha cv. BRS Piatã, and distributed into two simultaneous latin squares 2 x 2. 
The treatments consisted in Lipomax AC® concentrated supplement (Real H, Campo Grande, MS), provided 
ad libitum daily, containing or not homeopathic additives (Convert H® - 40 g kg-1; SODO 100® - 15 g kg-1; 
Figotonus® - 30 g kg-1; and Entero 100® - 15 g kg-1) and Virginiamycin® (20 g kg-1). LIPE® was used as 
an external marker for fecal excretion, and indigestible neutral detergent fiber (iNDF) as an internal marker 
for intake estimation. After seven days of adaptation to the treatments on each experimental period, on days 
8th to 12th, animals received 500 mg of LIPE® delivered through esophageal probe. Between the 10th and 13th 

days, feces were collected directly from the animal rectum, once a day, at different times. A composite sample 
of feces per animal was elaborated for each period. The quality of the pasture consumed by the animals was 
accessed through hand-plucked samples collected in each picket in the 7th day of each period. The intake 
of concentrated supplement was estimated by the difference of total supplement provided and refusals. The 
samples of forage and feces, after dried in ventilated oven (55 °C/ 72 h) and processed in mill with 1 mm 
sieve, were analyzed for dry matter (DM), organic matter (OM), crude protein (CP), ethereal extract (EE), 
neutral detergent fiber correct for residual ashes and protein (NDF). The non-fibrous carbohydrates (NFC) 
was estimated. The iNDF analysis was performed by in situ incubation for 288 h. The apparent digestibility 
coefficients were calculated by the ratio of the difference between ingested and excreted, over the ingested. 
Data was analyzed in PROC GLM from SAS University according to a design of four latin squares 2 x 2, 
simultaneous two to two. Significance was considered at 5%.The apparent digestibility coefficients of CP 
(73.9 vs. 76.2%), OM (73.4 vs. 73.2%), EE (44.7 vs. 52.6%), NDF (72.2 vs. 70.9%) and NFC (77.2 vs. 78.7%) 
no were affected (P>0.05) by treatments. The absence of effects of additives on the digestibility suggests that 
any improvements in performance observed by feeding these additives is due to change in metabolism or use 
of nutrients by the animal.

Keywords: digestion, homeopathy, metabolism, Nellore

Acknowledgments: Real H Nutrição and Saúde Animal, CNPq, Fundect/MS, Capes and Grupo de Pesquisa 
Ruminantes-MS.

Theme 9  |  Ruminant nutrition and production

mailto:neiaros@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 991

Diet digestibility of supplemented sheep with protein growing levels
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Due to its fast economic return and to be a viable alternative in the diversification of agricultural production, 
sheep production has been gaining prominence along with other activities. This work was carried out with the 
objective of determining the apparent digestibility of the diet for sheep consuming tropical forage and receiving 
increasing levels of protein supplementation. The work was carried out during the water season, at the Institute 
of Social Sciences, Education and Animal Science (ICSEZ) of the Federal University of Amazonas (UFAM), 
in Parintins, State of Amazonas. Five half lambs, Santa Inês x Undefined, were housed in five metabolic 
cages, with a mean initial body weight of 35.0 kg, distributed in a latin square design (5x5). Supplements were 
provided in amounts of 50, 100, 150, and 200 g day-1 pper animal, in addition to a control supplement (mineral 
mix) ad libitum. All animals received as forage the elephantgrass (Pennisetum purpureum) chopped in natura, 
offered twice a day, at 08 and 17h. The treatment with 50 g of supplement showed the highest dry matter 
digestibility coefficient (ADDM) (46.65%), while the treatment with 200 g presented DMDC (38.22%), lower 
than the others. The coefficients of apparent digestibility of the crude protein (ADCP) of the treatments with 
50 and 100 g of supplement showed (45.85% and 46.65%), respectively, were superior to the other levels. 
The digestibility coefficients of the neutral detergent fiber (NDFD) of levels 200 and 150 g, respectively, were 
lower (29.75% and 35.85%) than in the other treatments. Under the present study conditions, increasing levels 
of protein supplementation in the sheep diet provided a linear decreasing effect for the apparent digestibility 
coefficients of dry matter, crude protein and neutral detergente fiber.
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Dietary requirements of Calcium and Phosphorus for gain in live weight of 
corried lambs
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Carvalho¹, Cleber C. Pires2, Gibran Ferretto1, Matheus Lenhart1

1Universidade Federal de Santa Maria, Santa Maria, RS; 2Associate Professor, Post – 
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Minerals are responsible for vital functions in the body of animals, and can influence productive performance. 
From the dietary requirements it is possible to calculate the amount of food that should be supplied to the 
animals, without impairing the performance, taking into account the category, weight and animal production. 
Therefore, the present study aimed to estimate the dietary calcium and phosphorus requirements for gain of 
Corriedale lambs. The experiment was conducted at the Sheep Laboratory at the Universidade Federal de 
Santa Maria, Santa Maria, RS, from January to June 2014. Were used twenty four animals, castrated, weaned 
and confined individually. The diet consisted of sorghum silage (Sorghum bicolor (L) Moench), corn grain 
(Zea mays L.), soybeanmeal (Glycine max L.) and mineral mixture. After 14 days of adaptation, six animals 
were slaughtered and used as reference animals. The remaining 18 animals were fed ad libitum and divided 
into treatments, slaughtered at 28, 33 or 38 kg body weight (BW). After 14 hours of fasting, the animals were 
slaughtered, skinned and eviscerated. Each body component (blood, skin, wool, paws, head, brain, viscera 
and carcass) was weighed, crushed, sampled (500 g) and frozen for further chemical analysis. The grease 
samples were washed with petroleum ether to determine the pre-defatted dry matter, crushed, to determine 
the calcium (Ca) and the phosphorus (P). The body concentration of these minerals was determined as a 
function of the percentage concentrations in the different samples. The body concentration of these minerals 
was determined as a function of the percentage concentrations in the different samples. The sum of the values 
in grams provided the total of the mineral and made possible the calculation of the percentages in the weight 
of empty body EBW. Was determined the Ca by the addition of strontium chloride and the readings were 
performed in an atomic absorption spectrophotometer. The P was determined by reduction of the phosphorus-
molybdate complex and the readings were performed by colorimetry in a spectrophotometer. The sum of 
the maintenance and production fractions was the total net requirement, which, corrected by the absorption 
coefficient of the inorganic element in the digestive tract of the animal, resulted in the dietary requirement. 
The dietary requirements of calcium and phosphorus for gain in live weight decreased with the increase of 
the animals BW, however, increasing with the increase in the average daily gain rate. The dietary calcium 
requirements for gain of the animals of 28, 33 and 38 kg of BW ranged from 4.05 to 8.55, 4.02 to 8.49 and 3.98 
to 8.39 gday-1, respectively. The dietary phosphorus requirements for gain of the animals of 28, 33 and 38 kg 
of BW ranged from 2.70 to 4.85, 2.70 to 4.84 and 2.69 to 4.82 g day-1, respectively. The dietary requirements 
for Corriedale lambs from 28 to 38 kg of BW and gain of 200 g day-1 were from 7.05 to 6.93 g animal-1 day-1 

of calcium and from 4.14 to 4.11 g animal-1 day-1 of phosphorus.

Keywords: macrominerals, nutrition, sheep, weight gain
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Digestibility in Nellore bulls on feedlot receiving low fiber diets with 
addition of monensin or functional oil
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*Doctoral student - aniellypf@hotmail.com

The use of natural substances is increasing as substitutes for antibiotic feed additives to minimize unwanted 
effects at rumen fermentation from high-concentrate feedlot diets. The objective of this study was to evaluate 
the effect of increasing levels of neutral detergent detergent fiber of forage (NDFf)and the additives use in 
Nellore cattle digestibility. Thirty-five Nellore bulls, with initial body weight of 408 ± 14 kg were randomized 
in individual pens with a design 2 x 3 factorial arrangement, on which the factors evaluated were 2 types of 
additives: the functional oil use (500mg/kgDM, a blend of castor oil and cashew nut shell liquid, Essential, 
Oligo Basics, Brazil) or monensin (30 mg/ kg DM) and 3levels of NDFf (6; 9 and 15% of DM). The roughage 
used was brachiaria hay and the concentrate was composed of corn meal, citrus pulp pellets, soybean meal 
and mineral salt. The experiment lasted 105 days, the orts were collected twice a week and the diet ingredients 
every 15 days, three fecal samples of animals were collected (beginning, middle and final of the test), during 
6 consecutive days. For the determination of the coefficients of total apparent digestibility of nutrients, 
indigestible neutral detergent fiber (NDFi) was used as an internal indicator, obtained after 240h rumen 
incubation of food, orts and feces, using TNT bags with dimensions of 4 × 5 cm (100 g / m²). The data were
analyzed using the MIXED procedure of SAS, considering the fixed effects of treatment and initial weight as 
co-variable. The differences were compared by contrasts, with P < 0.10 declared significant. The coefficient 
of total apparent digestibility of DM (57.81, 53.67 and 57.88%), NDF (30.36, 24.35 and 33.16%), crude 
protein (54.38, 53.48 and 56.24%), starch (78.65, 72.67 and 73.89%) and non-fibrous carbohydrates (80.01, 
76.80 and 80.17%) did not differ (P>0.10) among the levels of 6, 9 e 15% of NDFf addition, respectively. 
The use of functional oil promoted a higher digestibility of NDF (P=0.06) than the monensin use (31.50 vs 
27.07% respectively), improving the NDF digestibilityin 14%, indicating a rumen environment more suitable 
for cellulolytic microorganisms. The DM digestibility coefficients (56.35 vs 56.55%), crude protein (53.92 vs 
55.48%), starch (74.74 vs 75.40%) and non-fibrous carbohydrates (78.91 vs 79.08%), did not differ between 
functional oil and monensin respectively. The low levels of NDFf did not alter the nutrients digestibility, 
therefore, the use of functional oil is recommended as an additive in diets for finishing cattle to improve the 
NDF digestibility. 

Keywords: Additive; fermentation; neutral detergent fiber; ruminants
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Digestibility of prickly pear cv Miúda and Orelha de Elefante Mexicana 
on diets for sheep in confinement

Emerson Moreira de Aguiar*1, Ana Luiza Guerreiro1, Juliana Carolina da Silva Ferreira2, 
Luciano Patto Novaes1, Marcelo de Andrade Ferreira2, Stela Antas Urbano1, Marcone 

Geraldo da Costa1, Andreza Marcolino Bezerra1

1Universidade Federal do Rio Grande do Norte, Macaíba/RN; 2Universidade Federal Rural 
de Pernambuco, Recife/PE

*Teacher Doctoral – emersonmaufrn@gmail.com

The dry matter (DM) and nutrient digestibility by Soinga e crossbred genetic groups fed with Miúda and 
Orelha de Elefante Mexicana (OEM) genotypes were studied. The experiment was conducted at Fazenda 
Soledade, Ielmo Marinho County, Rio Grande do Norte. Twenty eight male sheep, 14 Soinga and 14 crossbred 
weighing 17,9 ± 1,58 kg, were randomly assigned to a factorial 2x2 completely randomized design. The 
animals were confined during 102 days. The first 30 days were for adapting the animals to experimental and 
housing conditions, with 72 days for data collection. Diets were elephant grass silage, cactus pear genotypes 
(Miúda or OEM) and concentrate mixture with 14% crude protein and roughage: concentrate ratio of 60:40. 
Rectal feces samples were taken from sheep on a five consecutive days at scheduled time of 6, 8, 10, 12 and 
14 hours from first to last day. Fecal DM estimates was estimated with neutral detergent indigestible fiber 
(NDFi) as internal marker. Analysis of variance was performed and means were compared by Tukey test at 5% 
significance level. Digestibility was not different for the two genetic groups. Digestibility coefficient for DM, 
OM, CP, EE and NFC were high for OEM (p<0.05) fed animals. There was not interaction between cactus 
pear genotypes and genetic groups for nutrient digestibility. Digestibility of OEM cactus pear genotype was 
higher than Miúda cv prickly pear.

Keywords: crossbred, Nopalea cochenillifera, Opuntia stricta, Soinga

Acknowledgments: Thanks to Mr. Eduardo Jácome Patriota owner of Fazenda Soledade for his commitment 
with the experiment and permission for the use of farm facilities and experimental animals.

Theme 9  |  Ruminant nutrition and production

mailto:emersonmaufrn@gmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 995

Digestibility of roughages as exclusive diet on different genetic groups
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The digestibility of a roughage is fundamental to know how use this in the best way. It indicates a qualitative 
measure of diet. Genetic groups (GG) can differ in their behavior feeding. This study focuses on verify the 
digestibility of corn silage (CS), sugarcane (SC) and Tifton 85 hay (TH) as exclusive diets on different GG. 
The experiment was performed in the Digestibility Division of the Beef Cattle’s Sector, UNESP, Campus 
Jaboticabal. This is located in 21º14’ South latitude and 48º17’ longitude West of Greenwich, with altitude 
of 600 meters. The feeds (F) tested were CS (Zea mays L.), SC (Saccharum officinarum L.) variety C0413, 
and TH (Cynodon dactylon L. Pers.). This trial used three Holstein cattle (Bos taurus), three Gir cattle 
(Bos indicus) and three Jáfarabadi x Murrah crossbreed buffaloes (Bubalus bubalis). The average weight 
was 458.33, 247.00, and 379.66 kg, respectively, fitted with rumen fistula. Every were male, castrated, age 
averaging 20 to 24 months old. At the beginning, by 8:00am and 3:00pm was given 2% of body weight in dry 
matter of CS and TH, and 1.5% of SC, adjusting the supplied amount according to consumption observed, 
allowing ample 10% of the previous day. The adjustment period was 15 days and after it 6 in data collection. 
Via rumen fistula provided 10 g of chromium oxide (Cr2O3) per animal per day. The feeds given and the 
leftover were scaled, separately, and homogenized. Below a sample of 10% was removed and stored in a 
freezer, at -18°C, for later bromatological analysis. This way too for stool samples, collected 250 g in the 
morning and afternoon. Chromium was analyzed in the feces to calculate: Fecal dry matter excretion (g day-

1) = (Cr2O3 provided / %Cr2O3 in feces); Apparent digestibility coefficients of dry matter or nutrient (ADC) 
(%) = {[(NI – NE) / NI]*100}, where NI = nutrient intake (g), NE = nutrient excreted (g); Total digestible 
nutrients (TDN) (%) = [CPD + CFD + NFED + (EED*2.25)], where: CPD = crude protein digestible (D), 
CFD = crude fiber D, NFED = nitrogen-free extract D [(previously estimated NFE (%) by formula: (100 - 
CP% + CF% + ether extract% + mineral matter%)], and EED = ether extract D. A randomized block design 
in factorial 3 x 3 x 3, being 3 F, 3 GG and 3 blocks, was used. There was not interaction between F and GG. 
The best results (P<0.05) for dry matter digestible (DMD), EED, TDN and gross energy digestible (GED) 
were exhibited by CS with values of 62.63, 87.38, 71.03, and 61.54, respectively. TH presented the best 
outcome (P<0.05) for CPD and neutral detergent fiber digestible (NDFD) with 62.04 and 57.88, respectively. 
CFD did not differ (P>0.05) between CS (61.43) and TH (59.51). SC showed the lowest values(P<0.05)
forCPD(9.45),CFD(47.24),EED(28.89),andNDFD(25.87).Itwas equivalent (P>0.05) with TH in DMD, TDN, 
and GED, and CS in NFED. TH presents better use of fiber and protein, which may represent savings with 
concentrate supplementation. Due to the lower utilization, the protein supplementation must have proper 
attention when use CS and SC in a diet. GG do not interfere in digestibility of F.
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Dry matter and nutrient intake by feedlot steers with different nitrogen 
sources
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The national livestock has undergone transformations in recent years, with a significant participation in meat 
production, with a tendency to intensify through the increase of feedlots. The objective of this study was 
to evaluate the metabolic performance with the use of soybean meal and different nitrogen sources in the 
finishing of feedlot steers. For the experiment, 53 steers with Charolais or Nellore predominance, with age 
and initial weight of 22 months and 250 kg, respectively, were individually confined with feeders and drinking 
fountains. The animals were divided in treatments denominated according to the diet to be tested, maintaining a 
forage:concentrate ratio of 50:50. The corn silage was used as forage in all treatments, in the concentrate, there 
was theparticipation of ingredients such as limestone, sodium chloride, sulfur and caulin. The concentrated 
fraction of the diet varied according to the source of nitrogen used, seeking to  keep them isonitrogenous 
and isoenergetic and meeting the nutritional requirements of the animals. The treatments were: SM (soybean 
meal); CU (common urea); PU (protected urea). Throughout the experimental period the diet was given in 
an “ad libitum” manner, being divided into two meals at 8:00 a.m. and 2:00 p.m.Voluntary dietary intake 
was recorded daily, by weighing the amount of food offered and the leftovers from the previous day, in order 
to calculate the dry matter intake. The food leftovers were pre- established to be between 5% and 8% of the 
total food offered the previous day. The experimental design was a completely randomized design, with 18 
replicates per treatment. The means were compared using the t-Student test at the 5% probability level. In this 
study, a significant difference in dry matter intake (DMI) was observed between the SM treatment and the other 
treatments (P = 0.0003), with a value of 2.76%.For the same variable, the treatments CU and PU presented 
only numerical difference with values of 2.27% and 2.33, respectively. For crude protein consumption (CPC) 
the behavior was similar to that found in DMI, the SM treatment presented 0.38% (P <0001) while the other 
CU and UP presented similar numerical values being 0.28% and 0.31% %. The total digestible nutrient intake 
(TDNI) also did not present a significant difference between the treatments SM, CU and PU, being values of 
1.74%, 1.52% and 1.53%, respectively. The total replacement of soybean meal by common or protected urea 
in the diet of feedlot steers promotes a reduction in performance indices of the animal.

Keywords: Feedlot. Common urea. Protected urea. soybean meal
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Duration of storage and amylases addition on chemical composition and 
DM in vitro degradation of rehydrated ground corn silage
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Ruminal digested starch is the major source of energy for confined dairy cows. Although,  the digestibility 
of starch in rumen of lactating dairy cows has been varied from 224 g kg-1 to 942 g kg-1. Thus, strategies to 
improve ruminal ground corn degradation should be evaluated. This study aimed to evaluate the storage period 
and the addition of either glucoamylase (GLU) or alpha-amylase (AMI) in rehydrated ground corn silage on
chemical composition and DM in vitro degradation. Corn grain was milled to pass through 4 mm screen and 
water was added at 0.33 Lkg-1 of ground corn at ensiling. Sixty mini- silos were used in a completely randomized 
designed, composed of the following treatments: Control (CON); GLU, 300 mL t-1 of fresh matter (Kerazyme 
4560, Kera Nutrição Animal, Bento Gonçalves, RS); AMI, 300 mL t-1 o of fresh matter (Kerazyme 4577, Kera 
Nutrição Animal, Bento Gonçalves, RS). All silos were also inoculated with KeraSIL grão úmido® (Kera 
Nutrição Animal, Bento Gonçalves, Brazil) added at 4 g t-1 of hydrated ground corn. KeraSIL is composed by 
L. plantarum (4.0×1010 ufc g-1) and P. acidipropionici (2.6 ×1010 ufc g-1). Ensiling process was carried out in 
plastic buckets (30 cm of height and 30 cm of diameter) containing Bunsen valves to avoid gas penetration 
and allow gas scape. Silos were packed to a density of 950 kg m-3 and were opened (5 mini-silos per treatment 
per time point) on days 7, 14, 21, and 28 of storage. At the silos opening, one sample (500 g) of each mini-
silo (was collected to determine the DM, crude protein, neutral detergent fiber (NDF), starch, lignin and ash 
contents using traditional wet chemistry methods. The in vitro DM degradation was performed by the filter 
bags method using an artificial rumen incubator (TE-150, Tecnal, Piracicaba, Brazil). Data were submitted 
to analysis of variance using the PROC MIXED of SAS 9.3 as repeated measures. Fixed effects included: 
time (week), enzyme, and enzyme by time interaction. Differences among treatments were studied through 
orthogonal contrasts as follows: CON vs. GLU + AMI (C1) and GLU vs. AMI (C2). DM in vitro degradation 
increased with longer periods of silage fermentation (P=0.001). No treatment by enzyme interaction effects 
were detected (P≥0.128). Enzymes addition increased silage DM (P=0.042) and starch (P=0.012) contents, 
and in vitro degradation (P=0.002) while decreased its NDF content (P=0.021) in comparison with CON. Silos 
containing AMI had higher starch content in comparison with those treated GLU (P=0.023). Short periods of 
ensilage as well as amylases addition have the potential to improve rehydrated ground corn silage composition 
and DM degradation.

Keywords: alpha-amylase, glucoamylase, enzyme, starch
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Duration of storage and amylases addition on fermentative losses and 
enzymatic active of rehydrated ground corn silage

Carolina Q. Carollo1, Jamille D.O. Batista1, Hayne M. C. Araki1, Andrea M. A. Gabriel1, 
Euclides R. Oliveira1, Luana N. Souza1, Caio S. Takiya2, Jefferson R. Gandra1*

1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados,Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS,Brasil. 2Kansas State University, 

Department of Animal Science & Industry, Manhattan, KS
*Advisor – jeffersongandra@ufgd.edu.br

This study aimed to evaluate the storage period and the addition of either glucoamylase (GLU) or 
alpha-amylase (AMI) in rehydrated ground corn silage on fermentative losses andenzymaticactive.
Corngrainwasmilledtopassthrough4mmscreenandwaterwas added at 0.33 L/kg of ground corn at ensiling. 
Eighty-four mini-silos were used in a completely randomized designed, composed of the following treatments: 
Control (CON); GLU, 300 mL t-1 of fresh matter (Kerazyme 4560, Kera Nutrição Animal, Bento Gonçalves, 
RS); AMI, 300 mL t-1 of fresh matter (Kerazyme 4577, Kera Nutrição Animal, Bento Gonçalves, RS). All silos 
were also inoculated with KeraSIL grão úmido® (Kera Nutrição Animal, Bento Gonçalves, Brazil) added at 4 
g t-1 of hydrated ground corn. KeraSIL is composed by L. plantarum (4.0×1010 ufc g-1) and P. acidipropionici 
(2.6 ×1010 ufc g-1). Ensiling process was carried out in plastic buckets (30 cm of height and 30 cm of diameter) 
containing Bunsen valves to avoid gas penetration and allow gas scape. Siloswerepackedtoadensityof950kgm-
3andwereopened(7mini-silospertreatment per time point) on days 7, 14, 21, and 28 of storage. mini-silos were 
weighed and then opened to determine the gas losses. The silage, silo assembly, sand layer and nylon screen 
were weighed to quantify the effluent production.No treatment by enzyme interaction effects were detected 
(P≥0.321). Enzymes addition increased gas, effluent and total losses (g kg-1 DM) (P≤0.033). Silos containing 
AMI had lower gas, effluent and total losses in comparison with those treated GLU (P≤0.035). Silos containing 
GLU had higher amylase active (P=0.032) in comparison with those treated AMI. Control mini silos presented 
lower amylase active in comparison with AMI and GLU (P=0.001). Short periods of ensilage as well as amylase 
addition negatively influenced the fermentative losses and glucoamylase presented great potential of use in 
rehydrated ground corn silage Data were submitted to analysis of variance using the PROC MIXED of SAS 9.3 
as repeated measures. Fixed effects included: time (week), enzyme, and enzyme by time interaction. Differences 
among treatments were studied through orthogonal contrasts as follows: CON vs. GLU + AMI (C1) and GLU 
vs. AMI (C2). No treatment by enzyme interaction effects were detected (P≥0.321). Enzymes addition increased 
gas, effluent and total losses (g kg-1 DM) (P≤0.033). Silos containing AMI had lower gas, effluent and total losses 
in comparison with those treated GLU (P≤0.035). Silos containing GLU had higher amylase active (P=0.032) in 
comparison with those treated AMI. Control mini silos presented lower amylase active in comparison with AMI 
and GLU (P=0.001). Short periods of ensilage as well as amylase addition negatively influenced the fermentative 
losses and glucoamylase presented great potential of use in rehydrated ground corn silage.
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Duration of storage and amylases addition on fermentative profile of 
rehydrated ground corn silage
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This study aimed to evaluate the storage duration and the addition of either glucoamylase (GLU) or alpha-
amylase (AMI) in rehydrated ground corn silage on silage juice pH, and concentrations of NH3-N, volatile 
fatty acids (VFA), ethanol and lactic acid (LA). Corn grain was milled to pass through 4 mm screen and water 
was added at 0.33 L/kg of of ground corn at ensiling. Sixty mini-silos were used in a completely randomized 
designed, composed of the following treatments: Control (CON); GLU, 300 mL t-1 of fresh matter (Kerazyme 
4560, Kera Nutrição Animal, Bento Gonçalves, RS); AMI, 300 mL t-1 of fresh matter (Kerazyme 4577, Kera 
Nutrição Animal, Bento Gonçalves, RS). All silos were also inoculated with KeraSIL grão úmido® (Kera 
Nutrição Animal, Bento Gonçalves, Brazil) added at 4 g t-1 of hydrated ground corn. KeraSIL is composed 
by L. plantarum(4.0×1010 ufc g-1) and P. acidipropionici (2.6 ×1010 ufc g-1). Ensiling process was carried out 
in plastic buckets (30 cm of height and 30 cm of diameter) containing Bunsen valves. Silos were packed to a 
density of 950 kg m-3 and were opened (5 mini-silos per treatment per time point) on days 7, 14, 21, and 28 of 
storage. One sample (500 g) of each mini-silo was collected, then silage juice was extracted using a hydraulic 
press, and pH was measured by a digital pHmeter. Aliquots (2 mL) of silage juice were transferred to test tubes 
containing sulfuric acid (1 mL at 1 N) and analyzed for NH3-N concentration by colorimetric method. Silage 
juice (1 mL) was mixed with formic acid (0.2 mL), being the VFA and ethanol concentration determined 
by gas chromatography (Focus GC, Thermo Fisher Scientific Inc., Waltham, MA), and LA concentration 
assessed by high performance liquid chromatography (LC-10ADVP Shimadzu HPLC system, Shimadzu Inc., 
Kyoto, Japan). Data were submitted to analysis of variance using the PROC MIXED of SAS 9.3 as repeated 
measures. Fixed effects included: time (week), enzyme, and enzyme by time interaction. Differences among 
treatments were studied through orthogonal contrasts as follows: CON vs. GLU + AMI (C1) and GLU vs. AMI 
(C2). Duration of storage decreased silage pH and increased its concentration of NH3-N, VFA, ethanol and 
LA. No enzyme by time interaction effect was noticed (P>0.549). Carbohydrase addition decreased (P=0.045) 
ethanol concentration and increased (P=0.003) LA concentration in silage. AMI treatment exhibited higher 
(P=0.043) silage NH3-N concentration and lower (P=0.021) LA concentration in comparison with GLU 
treatment. Although no enzyme by time interaction effect was found. Short duration of storage or amylases 
addition in rehydrated corn silage may improve the fermentative profile.
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The objective of this study was to identify and analyze the economic performance of croplivestock integration, 
through the row crop cultivation of rice (Oryzasativa) onabeeffarm (cow-calf, stocking and fattening) with 
perennial tropical grass (Brachiaria spp.). Economic analysis involved farm data collection and evaluation by 
monitoring animal performance and calculating economic indicators for this integrated crop-livestock farm. 
The farm is located in the Legal Amazon region of the state of Mato Grosso, city of Porto dos Gaúchos (north 
central). Economic data were collected from July 2015 to June 2016 (one agricultural year for this tropical 
area). The economic indicators were based on inventory of land, facilities, machines and equipment (fixed 
cost), operating expenses (variable cost) and income of the farm. The gross total revenue (TR) obtained was 
US $ 2,637,496.64 (US$300.26 ha-1), however, in both the short or long term, revenues were not enough 
to offset the variable cost of US$ 3,803,753.37 (US$ 433.03 ha-1) and total cost of US$ 4,393,279.27 (US$ 
500.14 ha-1). Even considering the value of the cash grain harvested that was sold, it was not possible to offset 
variable costs. Expenses related to maintenance of facilities, machineries and equipment compromised the 
economic performance of the farm. Variable costs should represent a maximum of 84% of TR, but we found 
in this case this was 144%. This case study of a highly capitalintensive grazing system suggests crop-livestock 
integration does not have economic viability since profits from integrating rice do not cover the higher capital 
costs of the beef enterprise. Improved crop and livestock production after more years of integration could  be 
one option to improve whole-farm profitability as would subsidizing current losses from other farm-related 
enterprises.
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Economic losses caused by vaccine abscesses in male and female bovine 
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The livestock is gradually increasing in Mato Grosso do Sul, Brazil, where there was a linear increase in the 
number of slaughtered animals in the last years.This study aimed to evaluate the economic losses from vaccine 
abscesses in male and female bovine carcasses. The study was carried out in a slaughterhouse located at 
Aquidauana, Brazil, were 2055 bovine carcasses were evaluated (891 females and 1164 males). After slaughter 
and evisceration, the carcasses were divided into two pieces, left/right hemicarcass. A portion of the neck 
region from each carcass (the region affected by lesions and easy to see during carcass dressing) was sampled 
and weighed. The lesions caused by abscesses were excised by employees during carcass dressing according 
to sequences and normal speed of the slaughtering line. Then, the lesions were collected and conditioned in 
plastic bags which were hanged by a digital hook weighing scale in order to obtain the total losses of meat. 
Calculations regarding to economic losses considered the practiced prices during the experiment, such as 
arrobas of beef R$ 141.00 (or R$ 9.40 per kg) and commercial price of beef neck, R$ 15.00. All animals were 
individually identified on slaughtering line and classified according to sex. Each animal was considered as an 
experimental unity. Data were submitted to ANOVA through the statistical software R 2.11.0 and averages 
were compared by Scott-Knott test at 0.05 of probability.Weight of the hot carcass differed between males and 
females (P<0.01) averaging, respectively, 285.21 and 200.82 kg. The total losses caused by vaccine abscesses 
were higher (P<0.01) for female (0.350 kg) than male carcasses (0.230 kg). Higher (P<0.01) losses caused 
by lesions were from female hemicarcass, right (0.11 versus 0.17) and left (0.12 versus 0.18). The economic 
losses calculated considering beef neck and arrobas of meat were higher (P<0.01) for female animals, 2.16 
versus 3.27 and 3.45 versus 5.22, respectively. The incidence of lesions caused by abscesses were high and 
more frequent in female carcasses, which reduces profitability of the beef chain in Brazil.
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Diarrhea in calves is a big problem faced by farmers. The objective of this study was to determine the effect 
of a probiotic containing live yeast (Saccharomyces cerevisiae boulardii CNCM I-1079, Levucell® Bezerro) 
and a prebiotic containing autolized yeasts (Saccharomyces cervisiae e Cyberlindnera jadinii, Yang®) on the 
fecal microbiology and occurrence of diarrhea in calves. The experiment was carried out at Sítio Ipê farm in 
Mandaguaçu/PR. Eighteen Holstein female calves, housed in individual shelters, fed milk, concentrate and 
hay, received or not one of those additives (Control, Levucell or Yang), from the 20th to the 76th day of life. 
The fecal score was measured daily considering the fluidity of the feces: (1) normal and firm, when it falls to 
the ground it settles, (2) pasty consistency but with a healthy appearance and formation of hills, (3) watery 
consistency, considered as mild diarrhea and (4) fluid consistency, considered severe diarrhea. Occurrence of 
clinical diarrhea followed by antibiotic therapy was recorded daily. On 60th day of life, fecal samples were 
collected directly through rectal palpation during the morning for microbiological analyzes. Counts of total 
coliforms and Escherichia coli were performed using Petrifilm plates (3M™) with selective medium and 
expressed in log cfu/g of feces. The additives did not affect the fecal score. However, total coliforms and 
Escherichia coli counts were higher (P<0.05) in feces of calves receiving Levucell (6.91 and 6.81 cfu/g, 
respectively) than in the control treatment (6.17 and 6.07 cfu/g, respectively). Yang presented intermediate 
values (6.28 and 6.14 cfu/g, respectively). It suggests that the supplementation with live yeasts (Levucell® 
Bezerro) may have prevented the intestinal adherence of those bacteria and increased their elimination in feces. 
In this way, there were numerical diminutions in frequencies of calves treated for diarrhea more than once and 
number of days in diarrhea. The supplementation of living Saccharomyces cervisiae boulardii CNCM I- 1079 
has a potential to decrease diarrhea in calves.

Keywords: diarrhea, prebiotic, probiotic

Acknowledgments: Lallemand Animal Nutrition.

Effect of additives containing living or inactivated yeast on the fecal 
microbiology and occurrence of diarrhea in calves

Amanda Camila de Oliveira Poppi*1, Paula Martins Olivo1, Dheyme Cristina Bolson1, 
Gustavo Lazzari1, Edson Carlos Poppi2, Lucas José Mari2, Magali Soares dos Santos Pozza1, 

João Luiz Pratti Daniel1

1Department of Animal Science, State University of Maringá, Maringá/PR; 2Lallemand 
Animal Nutrition, Aparecida de Goiânia, Goiânia/GO

*Master degree student – amandacamilaop@gmail.com

Theme 9  |  Ruminant nutrition and production

mailto:amandacamilaop@gmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1003
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In beef cattle, the use of simulation models is still very small, but of great importance, increasing the need to 
apply this type of tool in the management of production systems, seeking their optimization and ensuring the 
viability of the activity. The objective of this work was to estimate the conception rate of cows with different 
body condition scores (BCS) and breeding season length, and the performance of their calves, based on a 
simulation model. For the development of the work, the simulation model created by Fontoura Júnior et al. 
(2009), considering a breeding herd, based on actual production conditions of Bos taurus taurus cattle, raised 
extensively in the state of Rio Grande do Sul. The tested scenarios were composed of 100 cows in each group 
and were divided into three groups, identified as: LOW - 60% of cows with BCS 2 and 40% of cows with 
BCS 3; MEDIUM - composed of 20% of cows with BCS 2, 60% with BCS 3 and 20% with BCS 4; HIGH - 
composed of 40% cows with BCS 3 and 60% with BCS 4, submitted to different breeding seasons (BS): 60, 90 
and 120 days of duration, in two subsequent years. The start of BS for all scenarios was defined on November 
15, 2014, the start of the calving season on August 24, 2015 and the weaning date on April 15, 2016. These 
dates were hypothetically defined to represent a productive year. There were 10 rounds of simulations per 
scenario, avoiding possible deviations of chance. The results obtained in this simulation demonstrate the 
influence of nutrition on the reproductive performance of beef cows as reported in the literature. Thus, the 
conception rate increased in all groups according to the improvement in the nutritional level of the cows, 
represented by different BCS compositions, and also with BS prolongation. The conception rate for the BS of 
60 days was 66.47% for the LOW group, 89.1% for the MEDIUM group and 99% for the ALTO group. At the 
90-day BS, there was an increase in the conception rate in all groups, obtaining 84.50%, 99.6% and 100% of 
conception for the LOW, MEDIUM and HIGH groups, respectively. At the 120-day BS, 100% of conception 
was achieved in all groups. In the 60-days BS, the LOW, MEDIUM, and HIGH groups were similar to each 
other, as in the 90-days BS, in the 120-days BS, there was an increase in the weights. However, if the weight 
of 60-days BS’ calves it compared to the other seasons, it can be noticed that this one obtains heavier calves. 
It should be noted that these results occurred due to the date of weaning, which was fixed for all groups. It 
can be concluded that the conception rate is influenced by the nutritional condition of the dams during the 
reproductive period and also by breeding season length. These variables directly affect the gross income from 
the sale of calves, since the non-fulfillment of nutritional demand and a longer BS generate lighter calves.

Keywords: beef cattle, Bos taurus Taurus, model, reproduction, weaning weight

Theme 9  |  Ruminant nutrition and production

mailto:luan.felipi@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1004

Effect of bypass fat on ovarian function, concentration of plasma 
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In dairy cows during the peripartum occur important changes a metabolic and nutritional level, the energy 
demands to maintain bodily and production functions overcome the amount of energy it can get from the 
diet, for the reason animals get in an Negative Energy Balance (NEB) that is correlated with delay of ovarian 
activity in the postpartum, nutritional alternatives arising to offset this imbalance. The aim of this research was 
to evaluate the effect of bypass fat on ovarian function, plasma levels of glucose and cholesterol as metabolic 
indicators a short term energy balance and progesterone during peripartum. The study was made at the Nero 
farm of the University of Cuenca (Ecuador) located at an altitude of 2,800 m, 20 Holstein cows were selected 
among 2 to 4 calving and with a body condition pre parturition ≥3.5, were divided into two groups, control 
group T1 (n = 10) and experimental group T2 (n = 10), T1 cows were fed on grazing 90%, concentrate 8% 
and mineral premix 2%, before parturition to T2 was added progressively bypass fat for three weeks to adapt 
the digestive system and after calving was added 300 g per day of bypass fat to the concentrate until 60 days, 
blood samples were taken weekly and glucose, cholesterol and progesterone levels were analyzed; once a 
week during the same period through transrectal ultrasonography was evaluated the follicular size, also, the 
calving estrus interval was evaluated, the data were analyzed with the SPSS statistical program. The addition 
of bypass fat had influence on serum levels of glucose between treatments (P<0.05)with higher values in 
T2 (59.9 ± 1.52 mg dL-1) on T1 (50.1 ± 1.68 mg dL-1), serum concentration of cholesterol had no statistical 
difference (P> 0.05) between T1 (122.9 ± 4.36 mg dL-1) and T2 (132.4± 4.85 mg dL-1), progesterone at T1 
was 0.65 ± 0.33 ng mL-1 and for T2 0.96 ± 0.190 ng mL-1 (P>0.05), serum concentration of cholesterol had no 
statistical difference (P> 0.05) between T1 (122.9 ± 4.36 mg T1 (8.3 ± 0.36mm) compared to T2 (9.7 ± 0.30 
mm) (P <0.05), corpus luteum size (P <0.05) between T1 (16.8 ± 0.90) and T2 (17.3 ± 1.39),the calving estrus 
interval in T1 (76.7 ± 8.98 days) was higher than T2 (52.7 ± 3.68 days) (P <0.05). The addition of bypass fat 
in elevated altitudinal floors reduces the impact of BEN maintaining normal serum glucose levels during its 
first lactation stage, increases follicular size and reduces the first calving of calving interval.
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The cull cows are animals taken from the breeding herd, in the moment that gives losses to the producer. Thus 
the termination of these animals on pasture with an adequate supplementation may be an alternative. The 
crambe crushed show great potential of ingredient to be used in animal feed, because it contain a protein and 
energy content around 30% and 29%, respectively. This study aimed to evaluate the influence of replacement 
of soybean meal by crambe crushed in the concentrated supplementation with regard to the full hindquarter 
yields and hindquarter retail cut yields of Nellore cows finished on pasture. The experiment was performed 
in a private property in the municipality of Itaporã, Mato Grosso do Sul, Brazil, which was made available 
an area of approximately 12 hectares that was divided into four with 3 ha each, to perform the experiment 
during seventy days divided into period of twenty-eight days. Twenty Nellore cows of 5-year old were used, 
with initial mean body weight (BW) of 363.2 ± 38.6 kg and body condition score (BCS) at 4 points (in a 
9-point scale).The animals were distributed at random, being five animals per pens and supplemented with 
a concentrate corresponding to 1% BW day-1. The soybean meal was used to replace by crambe crushed at 
0, 5, 10 and 15% of dry matter (DM) in concentrated supplements. After slaughter, the right carcasses were 
used to determine the yield from commercial cuts for the hindquarters and flanks. Analyses of variance and 
regression were carried out by statistic package Statistical Analysis System 9.1. A good quality and excellent 
yield carcass should provide an adequate relationship between its composing parts, maximum in muscle, 
lowest in bones and an adequate amount of fat to warrant a product with minimum conditions. The results this 
study obtained do not present significant effect. However, in the phase of finished, increase of conformation 
is caused by the deposition of intermuscle and intramuscle fat and by the accumulation of protein in the 
muscles. This has not been reported in the present study even though animals had mean rates of 444.6 ± 43.1 
for final body weight. For commercial cuts of the cows, the trip-tip was the only cut that the values were lower 
than the results found in the literature with animals confined, being they ½ blood Bos taurus taurus, and Bos 
taurus indicus, Nellore being the chosen race. A range between 14 and 16 arrobas or between 210 and 225 kg 
is the best weight for finish cows within Brazilian conditions and taking into account the economic aspects 
and yields of meat cuts. Thus, the weights of carcasses of the animals in current study are within the proper 
commercialization range. The replacement of soybean meal by crambe crushed in up to 15% of dry matter 
of the concentrated supplement did not affect the full hindquarter yields and hindquarter retail cut yields of 
Nellore cows supplemented on pasture.
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The nitrogen and carbohydrates sources used in the ruminants’ diets, as well as their degradation rates, directly 
influence the N and energy use in the rumen, resulting in changes in the nutrient flow to the small intestine. 
Our aim was to evaluate the purine derivatives excretion and microbial supply in growth lambs fed with 
different carbohydrates sources associated with urea. Were used forty lambs, Santa Inês, uncastrated males, 
with average live weight of 22.8 ± 2.1 kg, distributed in a completely randomized design, with the initial 
weight used as covariate. The experimental diets were: corn + soybean meal; corn + urea; cassava scrapings 
+ urea; spineless cactus + urea. For all diets was used Tifton hay-85 (Cynodon dactylon), as forage (ratio 
58:42). Urinary purine derivatives (PD) excretion was estimated by spectrophotometric method. Non-linear 
equation to describe the quantitative relationship between absorption of microbial purines and PD excretion 
in urine used was: Y = 0.84X + (0.150 BW0.75 e- 0.25x), where: Y is the daily urinary PD excretion in mmol d-1, 
X is the daily absorbed exogenous purines in mmol d-1, and BW0.75 the metabolic body weight (kg) of animal. 
Produced microbial nitrogen (MN g N d-1) was estimated by the following equation: MN = X (mmol d-1) x 
70 / 0.83 x 0.116 x 1000, where 70 is the N content in purines (mg mmol-1); 0.83 is the intestinal digestibility 
of microbial purines and 0.116 is the N purine: N total ratio in the microbial mass. Microbial efficiency was 
calculated by the ratio between MN (g d-1) flow and digestible organic matter fermented in the rumen (DOMR, 
kg d-1). The urinary excretion of allantoin, xanthine + hypoxanthine, total PD, total purine absorbed (mmol 
d-1), MN and microbial protein production (g d-1) had no effect of experimental diets (P>0.05). Urinary 
excretion of uric acid (mmol d-1) was higher (P<0.05) for lambs fed soybean meal + corn or cassava + urea. 
The microbial efficiency (g MN kg-1 DOMR) was higher (P<0.05) for the animals fed with spineless cactus+ 
urea, while the other diets were similar. The improvement of microbial synthesis efficiency in lambs fed 
with cactus + urea, compared to other diets, probably occurred due to better synchronization between the N 
from the urea and energy availability. Therefore, the spineless cactus in association with urea allows better 
efficiency of nitrogen utilization.

Keywords: allantoin, cassava scrapings, microbial protein, spineless cactus, uric acid
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The objective was to evaluate the effect of feeding level over empty body weight (EBW) and their components 
of lambs from seven genetic groups: 32 White Dorper, 32 Ile-de- France, 26 Texel, 32 Santa Ines, 32 ½ White 
Dorper + ½ Santa Ines, 32 ½ Ile-de- France + ½ Santa Ines and 32 ½ Texel + ½ Santa Ines. The animals were 
weaned with 90 days of age and confined in individual pens with slatted floors during 42 days, after 15 days 
of adaptation. They received a pelleted diet with 90% concentrate and 10% alfalfa hay at the following levels: 
ad libitum (AL) (leftovers around 10%, adjusted daily), 0.75 and 0.63 g dry matter kg-1 of metabolic weight 
(MW). Diets offered in the restricted treatments were readjusted weekly after weighing of animals without 
fasting. At the beginning and at the end of the experimental period, animals were weighed after solid fasting for 
14 hours. At the end of the experimental period, lambs were slaughtered and body components were separated 
and weighed: blood, head+hooves+pelt, empty viscera and hot carcass (HCW kg). For the statistical analysis, 
the mixed model included the fixed effects of lamb’s genetic group, intake level (AL, 75 and 63 g kg-1) and the 
interaction between them, besides the random effect (weaning group, three in 2015 and two in 2016). There 
was no interaction (P>0.05) between genetic group and feeding level for body fractions weights. Besides, the 
higher the feed level offered to the animals, the higher body components weights (P<0.05), except for blood, 
when treatments AL and 0.75 g kg-1 were similar (P>0.05). There was no difference (P>0.05) between genetic 
groups for blood and viscera weights. The highest weight of head+hooves+pelt fraction (P<0.05) was for 
Ile-de-France and Texel lambs, 6.98 and 6.80 kg, respectively. For HCW, Texel and ½ Texel + ½ Santa Ines 
lambs showed higher weights (19.00 and 17.36 kg, respectively).  There was no interaction (P>0.05) between 
genetic group and feeding level for empty body weight. The AL feed level provided greater (P<0.05) empty 
body weight (32.21 kg) and the genetic group also influenced (P<0.05) the highest body weight was observed 
for Texel lambs (32.46 kg), followed by ½ Texel + ½ Santa Ines (30.39 kg) and Ile-de-France (30.34 kg). The 
feed level changes the weight of empty body and their components, but this effect is independent of genetic 
group.

Keywords: blood, carcass, head+hooves+pelt, nutrients requeriments, viscera
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The objective was to evaluate the effect of feed restriction on feedlot performance of lambs from seven genetic 
groups: 32 White Dorper, 32 Ile-de-France, 26 Texel, 32 Santa Ines, 32 ½ White Dorper + ½ Santa Ines, 32 ½ 
Ile-de-France + ½ Santa Ines and 32 ½ Texel + ½ Santa Ines. The animals were weaned with 90 days of age 
and confined in individual pens with slatted floors during 42 days, after 15 days of adaptation. They received 
a pelleted diet with 90% concentrate and 10% alfalfa hay at the following levels: ad libitum (AL) (leftovers 
around 10%, adjusted daily), 0.75 (75)and 0.63 (63) g dry matter kg of metabolic weight-1. Diets offered in 
restricted treatments were readjusted weekly after weighing of animals without fasting. At the beginning 
and at the end of the experimental period, animals were weighed following solid fasting for 14 hours. For 
the statistical analysis, the mixed model included fixed effects of lamb’s genetic group, intake level and the 
interaction between both, besides the random effect (weaning group, three in 2015 and two in 2016). There 
was no significant interaction (P>0.05) between genetic group and feeding level for initial and final weights, 
total and daily weight gains and feed efficiency. There was effect (P<0.05) of genetic group only for the initial 
weight, with Texel (27.49 kg) heavier than Santa Ines (22.04 kg) and ½ Dorper + ½ Santa Ines (21.85 kg). 
The feed level influenced (P<0.05) final weight and daily gain, with higher averages for AL treatment (36.80 
kg and 0.299 kg day-1). Feed efficiency was similar among genetic groups (P>0.05), but altered (P<0.05) by 
feedlevel, with AL and 75 treatments more efficient than 63, respectively, 0.27, 0.28 and 0.24 kg liveweight 
gain kg DM intake-1. There was interaction (P<0.05) between genetic group and feeding level for dry matter 
intake when measured as daily amount, and in relation to body and to metabolic weight. Santa Ines, Dorper, 
Texel and ½ Ile-de-France + ½ Santa Ines lambs ingested more (P<0.05) amount of food in AL than restricted 
treatments, but restricted levels were similar (P>0.05). For the Texel lambs, the difference (P<0.05) was only 
between AL and 63 treatments. In the AL treatment, the highest (P<0.05) intakes of dry matter were observed 
for the genetic groups ½ Ile-de- France + ½ Santa Ines (1.239 kg day-1) and ½ Texel + ½ Santa Ines (1.199 kg 
day-1); and the lowest for the Texel lambs (0.962 kg day-1). Ingestions of dry matter measured as percentage 
of body weight and amount in relation to metabolic weight were different (P<0.05) among ½ Ile-de-France + 
½ Santa Ines and Texel, 3.98 and 3.26%, 93.31 and 75.43 g kg-1, respectively; the other genetic groups were 
intermediate. Most of these ingestions reduced with lower food provided. Offer restricted amount of food to 
lambs in termination is not a good strategy because it reduces feed efficiency and final weight.

Keywords: efficiency, Ile-de-France, Santa Ines, Texel, weight gain, White Dorper 
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Effect of feeding a total mixed ration or pasture plus supplementation 
on milk production and composition during the lactation of multiparous 

Holstein cows

M. Ceriani, A. Jasinsky, M. Oborsky, D.A. Mattiauda, M. Carriquiry 
School of Agronomy, Universidad de la República, Uruguay

*mceriani@fagro.edu.uy

Multiparous Holstein dairy cows calved in spring (n = 24; 664 ± 65 kg of body weight (BW), 3.0 ± 0.4 of 
body condition score (BCS)) were used in a randomized block design to study the effect of feeding strategy 
on milk production and composition during the lactation. At calving, cows were assigned to either (G0) TMR 
fed ad libitum (70:30 forage to concentrate ratio; 12.8% crude protein (CP) and 1.41 Mcal net energy of 
lactation (NEL)/kg MS) or (G1) pasture grazing plus supplementation from 0 to 180 days postpartum (DPP). 
The G1 cows grazed a Festuca arundinacea pasture (7-d strip; 07:00 a 13:00 h and 17:00 a 04:00 h; pasture 
allowance = 30 kgDM cow-1 day-1) and received 5.4 kgDM of a commercial concentrate (16.8%CP, 1.57 
Mcal NEL/kg MS) from 0 to 113 DPP and from 113 to 180 DPP they grazed a Medicago sativa pasture (7-d 
strip; 18:00 to 04:00 h; pasture allowance = 20 kgDM cow-1 day-1) and were supplemented with TMR ( 50% 
of ad libitum intake). Diet change at day 113 was defined since the ITH exceeded the value of 72 for more 
than 5 consecutive hours and for 3 consecutive days. After 180 DPP, all cows (G0 and G1) grazed a Festuca 
arundinacea pasture (7 d- strip; 18:00 to 04:00 h; pasture allowance = 20 kgDM.cow- 1.day-1) and received 
TMR ad libitum (after the morning milking). Cows were milked twice a day, milk yield was recorded daily 
and milk composition was determined weekly until 90 DPP, twice a week from 90 to 180 DPP and monthly 
thereafter until 280 DPP. Cow BW and BCS were recorded every two weeks from -40 to 280 DPP. Data were 
analyzed with a mixed model including treatment, DPP and their interaction as fixed effects, block and cow 
as random effects and calving date as a covariate. Means were considered to differ when P <0.05. Milk (29.1 
vs. 28.3 ± 1.45 kg day-1) and total solid (3.41 vs. 3.50 ± 0.29 kg d-1) yields as well as milk NEL output (18.7 
vs. 20.6 ± 1.47 Mcal NEL d-1) during lactation did not differ between G0 and G1 cows. Milk fat and protein 
percentages were not different between treatments and averaged 3.18 ± 0.55% and 3.39 ± 0.12%, respectively. 
However, lactose percentage tended to be greater (p=0.059) for G0 than G1 cows (5.04 vs. 4.93 ± 0.041 %). 
Milk fat yield was greater for G1 than G0 cows (0.68 vs. 0.98 ± 0.09 kg d-1, p<0.05) while protein and lactose 
yields did not differ between treatments. Cow BW and BCS during lactation were greater for G0 than G1 
cows (600.3 vs. 576.5 ± 0.44 kg and 2.75 vs. 2.55 ± 0.07 units, respectively).Although average milk yield and 
composition did not differ between G1 and G0 cows during 280 days of lactation, decreased BW and BCS 
in the former ones suggest greater use and/or decreased replenishment of body reserves in order to prioritize 
nutrient and energy utilization towards milk production.
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Effect of fiber source and feed delivery system on performance of lot-fed early- weaned 
beef calves

Alvaro Simeone*1, Virginia Beretta1, Manuel Felix1, Martín Marizcurrena1

1Universidad de la República, Paysandú, Uruguay
*asimeone@adinet.com.uy

Rice hulls, a by-product of low nutritional value and high fiber content, could be used as an alternative fiber 
source in high grain feedlot diets for early-weaned calves when traditional roughage sources, such as hay 
or silage, become a limiting factor. Additionally as long fibre is removed from the diet, the resulting all-
concentrate rations are easier to handle and could adapt to being deliver with self-feeders in substitution of 
daily hand feeding. There is little information quantifying the productive impact of these factors on early-
weaned beef calves. An experiment was conducted to evaluate the effect of feed delivery system (daily vs. 
self-feeder) and fiber source (alfalfa hay vs. rice hulls) used in feedlot diets fed to early weaned calves. Thirty 
six Hereford calves (101,47 ± 17.9 kg) were blocked by liveweight and randomly allocated to 9 pens outdoors 
to receive 1 of 3 treatments (n= 3 pens/ treatment): treatment 1 (DAH), a TMR including 20% alfalfa hay (AH, 
12% CP, 55% NDF, 32.7% ADF) and 80% of a commercial concentrate for early weaned beef calves (CC, 
17.6% CP, 25.7% NDF, 8.72 % ADF) was offered daily ad libitum in three meals; treatment 2 (DRH), a TMR 
including 8% rice hulls (RH, 2.9% CP, 71% NDF, 6.0% ADF) and 92% of CC was offered daily as in DAH; 
treatment 3 (SFRH), the same TMR as in DRH was delivered using a self-feeder trough placed in each pen. 
The TMRs across treatments were similar in CP (16.5%) and NDF (30.4%) content but differed in physical 
effective NDF (NDFpe: 19.6% vs. 15.6%, for AH or RH, respectively). Calves were gradually introduced to 
diets and then fed ad libitum for 10 weeks. Liveweight (LW) was recorded every 14 days. Dry matter intake 
(DMI) was determined weekly; additionally during even weeks daily records of DMI were taken. Feed to 
gain ratio (FGR) was calculated based on adjusted mean liveweight gain (LWG) and mean daily DMI. During 
week four, six and 10, two days in each week, all calves were observed (0800 to 1900 h), recording every 15 
minutes if the animal was eating, drinking, ruminating or idling. The experiment was analyzed according to a 
randomized block design with repeated measures, with the pen as the experimental unit. Adjusted means were 
compared through the Tukey test. Liveweight gain was not affected by treatment (DAH 1.38 kg d-1, DRH 1.40 
kg d-1, SFRH 1.40 kg d-1; P>0.05), but a significant effect was observed for DMI (DAH: 3.97a DRH: 3.80a 

SFRH: 3.57b kg per 100 kg LW-1, P<0.01) and FGR (DAH: 3.8:1a, DRH: 4.0:1a, SFRH: 3.43:1b; P=0.022). 
Between-day variation in DMI was not affected (P>0.05) by fiber source or delivery system. Animal behavior, 
however, varied with treatment. Probability of occurrence of eating (DAH: 0.24a, DRH: 0.18b, SFRH: 0.15b; 
P<0.01) or ruminating (DAH: 0.19a, DRH: 0.15b, SFRH: 0.13b; P<0.01) was highest for DAH, while SFRH 
showed the highest value for idling (DH: 0.53c, DRH: 0.62b, SFRH: 0.69a; P<0.01). Results indicate that 
substituting AH for RH in high concentrate diets offered daily to early-weaned beef calves does not affect 
animal performance and feed utilization. Additionally, when feeding an all-concentrate diet as in SFRH, using 
self-feeders appears to be beneficial in terms of FGR.
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Effect of herbage allowance on grazing behaviour at different scales of 
lactating beef cows grazing native grassland

Fiama Machado*1, Martín Claramunt2, Martín Do Carmo3, Jorge Franco4, Jimena Gómez5, 
Soledad Orcasberro5, Pablo Soca1

1Department of Animal Production and Pastures, EEMAC School of Agronomy, Universidad 
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3Department of Animal Production and Pastures, School of Agronomy, Universidad de la 
República, Av E. Garzón 780, 12900, Montevideo/Uruguay; 4Department of Biometrics, 

Statistics and Computing, EEMAC School of Agronomy, Universidad de la República, Ruta 
3 km 363, 60000, Paysandú/Uruguay, 5Department of Animal Production and Pastures, 

EEBR School of Agronomy, Universidad de la República, Ruta 26 km 408, 37000, Cerro 
Largo/Uruguay

*Master student - fiamachbon@gmail.com

Herbage allowance (HA) affects the spatio-temporal behaviour and energy intake of grazing cattle and 
contributed to explain levels of beef production and ecosystem services of grasslands. The aim was to study the 
effect of increasing HA on the probability of grazing (G), rest (R), walk search (WS), bite rate (BR), number 
ofpatches (P) and feeding station (FS) visited per hour of lactating beef cows (91 ± 28 days postpartum). The 
experiment is located in Faculty of Agronomy, Uruguay (32°35’S, 54°15’W) where fourteen beef cows with 
396 ± 48 kg of body weight (BW) and 3.9 ± 0.3 of body conditional score were assigned to HA LO = 5 vs HI 
= 8 kg dry matter/kg of BW). The G, R, WS were recorded during fourteen days with a GPS MOONITOR® 
and BR, P, FS by visual observation during six days in AM and PM grazing session. The effect of HA, session 
and its interaction on G, R, WS, BR, P and FS were studied on the basis of repeated measurement models. 
The herbage mass and height were affected by HA (3004 vs 2134 kg dry matter/ha and 8.9 vs 5.8 cm in HI 
and LO respectively). HA did not affect the proportion of G (HI = 0.49 vs LO = 0.46) and R (HI = 0.46 vs LO 
= 0.45) however LO cows increased WS (0.09 vs 0.05; P<0.001). That changes in search was also associated 
with increase in FS (338 vs 251 FS/hour; P <0.01) in LO. However, the BR and P were not affected by the HA. 
The HA affected WS and FS per hour, impacting on the daily strategy of grazing lactating cows with different 
forage heights. At the same probability of G between treatments, the LO cows could express grazing pattern 
which could reflect grazing behaviour plasticity to equaling energy intake. Those results reflect a strong effect 
of HA on daily and bite foraging strategy and connection between time and space scales in controlling the 
selectivity of lactating beef cows grazing grassland.

Keywords: animal behaviour, grazing distribution, rangeland, selectivity, forage height, beef cattle
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Effect of homeopathic additives and Virginiamycin® on intake of young 
bulls

Edneia P. Rosa*1, Henrique J. Fernandes2, Yasmin S. Falcão2, Luísa M. Paiva3, Amanda A. 
Perestrelo2, Fabrício R. Martinho2, Giovane P.G. dos Santos2 

1Universidade Federal de Mato Grosso do Sul, Campo Grande/MS, Brasil; 
2UniversidadeEstadual de Mato Grosso do Sul, Aquidauana/MS

*Doctoral student – neiaros@hotmail.com

The objective with this study was to evaluate the daily intake of young bulls in the finishing phase receiving 
mineral supplement with or without homeopathic additives and Virginiamycin®. The experiment was carried 
out at the Universidade Estadual de Mato Grosso do Sul, in Aquidauana, MS, in the months of March and 
April of 2014. Four Nellore young bulls were used, with average body weight of 326.9 ± 51.5 kg, individually 
housed in pickets of B. brizantha cv. BRS Piatã, and distributed into two simultaneous 2 x 2 latin squares. 
The treatments consisted in the Real H 650® mineral supplement (Real H, Campo Grande, MS), provided ad 
libitum, containing or not homeopathic additives (Convert H® - 40 g kg-1; SODO 100® - 15 g kg-1; Figotonus® 

- 30 g kg-1; and Entero 100® - 15 g kg-1) and Virginiamycin® (20 g kg-1). LIPE® was used as an external 
marker for fecal excretion, and indigestible neutral detergent fiber (iNDF) as an internal marker for intake 
estimation. After seven days of adaptation to the treatments on each experimental period, on days 8th to 12th, 
animals received 500 mg of LIPE® delivered through esophageal probe. Between the 10th and 13th days, feces 
were collected directly from the animal rectum, once a day, at different times. A composite sample of feces 
per animal was elaborated for each period. The quality of the pasture consumed by the animals was accessed 
through hand-plucked samples collected in each picket in the 7th day of each period. The samples of forage and 
feces, after dried in ventilated oven (55 °C/ 72 h) and processed in mill with 1 mm sieve, were analyzed for dry 
matter (DM), organic matter (OM), crude protein (CP), ethereal extract (EE), neutral detergent fiber correct 
for residual ashes and protein (NDF). The non-fibrous carbohydrates (NFC) was estimated. The iNDF analysis 
was performed by in situ incubation for 288 h. Data was analyzed in PROC GLM from SAS University 
according to a design of four latin squares 2 x 2, simultaneous two to two. Significance was considered at 5%. 
There was no effect (P>0.05) of the additives on intake of CP (0.712 vs. 0.653 kg d-1), EE (0.165 vs. 0.130 kg 
d-1) and NFC (1.297 vs. 1.527 kg d-1) for animals receiving additives compared to those who did not. However, 
the animals supplemented with additives presented higher (P<0.05) intake of pasture DM (7.284 vs. 5.673 
kg d-1), OM (6.509 vs.5.138 kg d-1) and NDF (4.334 vs. 3.301 kg d-1). This indicates a higher appetite, and 
less selectivity, by the animals that received additives. This hypothesis is reinforced by the higher DM intake, 
associated with lower values, in % of DM ingested, for CP (9.77 vs. 11.5%) and NFC (17.8 vs. 26.9%), and 
higher NDF (59.5 vs. 58.2%) in the DM really intaked foranimals.

Keywords: dry matter intake, forage, homeopathy

Acknowledgments: Real H Nutrição and Saúde Animal, CNPq, Fundect/MS, Capes and Grupo de Pesquisa 
Ruminantes-MS.

Theme 9  |  Ruminant nutrition and production

mailto:neiaros@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1013

Effect of Lithothamnium calcareum on the food consumption and milk 
quality of dairy goats in the semiarid

Jaime M. Araujo Filho*1, Aldenora da R. Medeiros1, Tatiana G. P. Costa2, Aderbal M. de A. 
Silva1, Antônio F. de M. Vaz1, Antônio Carlos L.Costa1, José M. Pereira Filho1, Izaac P. da S. 

Medeiros1

1Universudade Federal de Campina Grande, Patos/Paraiba, Brasil; 2Instituto Federal da 
Paraiba, Sousa/Paraíba, Brasil

* Póst-Doctorating – jaimezoot@gmail.com

The minerals from organic sources, such as algae meal, present greater solubility, compared to conventional 
sources, which increases the bioavailability and intestinal absorption of the same, besides being characterized 
as a renewable source of macro and microelements, thus contributingto reduce environmental impacts. The 
objective of this study was to evaluate the inclusion of different concentrations of Lithothamnium calcareum, 
in diets of dairy goats, about on food consumption and milk quality. The research was developed at the Federal 
University of Campina Grande, Campus de Patos, Paraíba, Brazil. Were used eight dairy goats, crossbred 
American Alpine X Saanen X Toggenburg, multiparous with a production of 2.0 kg of milk day-1, were 
distributed in two Latin squares (4x4), composed of four animals, four treatments and four periods of 20 days 
each, fifteen of adaptation and five of data collection. The treatments were determined by the concentrations 
of Lithothamnium calcareum in the diets, T1 = 0.236%; T2 = 0.613%; T3 = 0.990% and T4 = 1.367% of 
Lithothamnium calcareum, besides hay of Tifton 85 Grass, soybean meal, ground corn and mineral nucleus, 
formulated based on the recommendations of NRC (2007). The inclusion of Lithothamnium calcareum did not 
affect (P>0.05) the dry matter intake, crude protein, neutral detergent insoluble fiber, crude energy, ethereal 
extract, phosphorus and water, with mean values of 1.793 kg day-1; 253.063 g dia-1; 687.139 g dia-1; 8.028 
Mcal dia-1; 60.602 g dia-1; 5.751 g day-1 and 7.865 kg day-1, respectively. An increase (p<0.05) in daily calcium 
intake was observed, with values of 7.09; 9.39; 11.84 and 12.30 g day-1 for the animals of the treatments 
with 0.236; 0.613; 0.990 and 1.367% inclusion of Lithothamnium calcareum in the diet, respectively, what 
reflecting on calcium concentrations in milk (9.58, 11.46, 12.06 and 13.06%, respectively), according as 
the concentrations of Lithothamnium  calcareum in the experimental diets were elevated. Considering that 
the inclusion of up to 1.367% of Lithothamnium calcareum in the diet, increased the calcium concentration 
in goats' milk by 36.33%, it can be inferred that this unconventional organic mineral source promotes a 
nutritional enrichment of the same, being able to contribute with their nutraceutical characteristics, without 
affecting the alimentary consumption of the animals.

Keywords: goats, nutrition, organic minerals, ruminant
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Effect of nutritional plans on performance of different genetic groups 
young bulls on grazing during the growth phase

Tiago A. Simioni*1, Juliana D. Messana1, Juliana A. Torrecilhas1, Lais O. Lima1, Everaldo C. 
Nascimento1, Pablo Castagnino1, Elias San Vito1, Telma T. Berchielli1

1São Paulo State University (Unesp), College of Agrarian Sciences and Veterinary Sciences, 
Campus Jaboticabal
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During growth phase, in the water period, is possible to reach satisfactory performance of the animals only 
with mineral supplementation combined with good management of grazing. But the use of supplements 
protein-energy can increase individual gain when basis diet is grass. Thus, the present study evaluated the 
performance of young bulls of different genetic group submitted to two nutritional plans during the growth 
phase on pasture, from December 2015 to May 2016. One hundred fourty four Nellore, crossbred Senepol 
vs Nellore and crossbred Angus vs Nellore young bulls with average age of10 ± 2 months and initial body 
weight of 262 ± 31 kg, were used. The animals were allocated in twelve paddocks of Brachiaria brizantha cv. 
Xaraés, and were submitted to two plans nutrition: supplementation with mineral salt or 0.3% body weight 
(0.3%BW) of supplement composted by ground corn, soybean grain and mineral mix. Data were analyzed as 
randomized complete block design, in a factorial arrangement (A × B), using the MIXED procedure of SAS 
and averages were compared using Tukey’s test with significant differences at P<0.05. The fixed effect of 
factor A corresponds to the two nutritional plans, and the B factor to the three genetic groups. Individual BW 
was recorded at the beginning and end of the study after a 16-h withdrawal period from feed and water, for 
estimate average daily gain (ADG). There were difference between the nutritional plans (P<0,01), wherein 
animals receiving mineral salt showed less ADG and total weight gain (TWG) in relation to those who receive 
supplementation0.3%BW, 0.507, 70.91 and 0.676, 94.64 kg d-1 and kg respectively. There was interaction 
between the genetic group and nutrition plan (P<0,01) for ADG and TWG, Nellore animals showed better 
performance when they receive mineral salt compared to other genetic groups 0.626 kg d-1 and 87.64 kg (P 
<0,01). There were difference ADG and TWG (0.3%BW supplement) between animals crossbred Angus vs 
Nellore, Nellore and crossbred Senepol vs Nellore, 0.594 kg d-1, 83.16 kg, 0.721 kg d-1, 100.93 kg, and 0.713 
kg d-1, 99.84 kg respectively. Supplementation with concentrate had a positive effect in relation to the weight 
gain of the animals, and may impact the gain per area with more efficient productive indexes.

Keywords: beef cattle, forage, breed, supplementation
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Effect of nutritional plans on the methane emissions in young bulls of 
different genetic groups during the growth phase on pasture
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O. Lima1, Everaldo C. Nascimento1, Fernando I. Santos1, Elias San Vito1
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The enteric methane emissions (CH4) is considered an important control process of hydrogen produced by 
ruminal microorganisms during ruminal fermentation, but can lead to dietary losses of energy in the order of 
2-12%. Thus, some strategies have been adopted to improve the efficiency of the production system reducing 
the emission of methane, which will be essential for the beef industry if to remain competitive in the next 
century. In this context, the present study was conducted to evaluate the enteric methane emissions of cattle of 
different genetic group submitted to two nutritional plans during the growth phase on pasture from December 
2015-1 to May 2016-1. Thirty-six Nellore, crossbred Senepol vs Nellore and crossbred Angus vs Nellore young 
bullswith average age of 10 ± 2 months and initial body weight of 355 ± 12.4 kg, were used. The animals were 
allocated in twelve paddocks of Brachiaria brizantha cv. Xaraés, and were submitted to two plans nutrition: 
supplemented with mineral supplement or 0.3% body weight supplement composted by ground corn, soybean 
grain and mineral mix. Enteric methane emission was estimated by sulfur hexafluoride (SF6) tracer method. 
One permeation capsules with constant release and known SF6 were inserted in the oral rumen of each animal 
ten days before collection. Samples were collected every 24 hours for six consecutive days and gases were 
analyzed by gas chromatography. Data were analyzed as randomized complete block design, in a factorial 
arrangement (A × B), using the MIXED procedure of SAS and averages were compared using Tukey’s test 
with significant differences at P<0.05. The fixed effect of factor A corresponds to the two nutritional plans, and 
the B factor to the three genetic groups. There were difference between the nutritional plans (P<0,01), wherein 
animals receiving mineral salt showed higher emission of CH4 than animals supplemented with 0.3%BW. 
The emission of CH4 for mineral in grams (g) day-1, kg period-1 and g average daily gain(ADG) kg-1 were 
129.6, 18.14 and 246.49, respectively while for animals supplemented with 0.3%BW were 104.04, 14.57 and 
154.85 respectively. There was interaction between the genetic group and nutrition plan (P<0,01) for emission 
from CH4 in g ADG kg-1, wherein animals crossbred Senepol vs Nellore have less emission of methane than 
Nellore when supplementation 03% BW (137,15 and 156,36), and the Nellore group have lower emission 
when supplement with mineral salt (209,5 g ADG kg-1). There weren’t difference between the genetic group, 
wherein supplementation for the CH4 g dia-1 and CH4 kg period-1.The nutritional plan influences the methane 
emission in intensive systems. The energy supplementation (0.3% BW) is effective in reducing methane 
emissions, which is favorable to production as well as for environmental.
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Effect of processing rumen sample method on extracted DNA and ruminal 
bacterial diversity
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The objective of this study was to investigate two method (pellet or lyophilized) of processing rumen samples 
in terms of quality and yield of extracted DNA as well as the composition of the rumen bacterial community. 
One Nellore steer (383 kg BW) fitted with a ruminal silicone-type cannula was used as a donor of ruminal 
contents. The animal was maintained grazing an individual Brachiariabrizantha‘Marandu’ paddock for 30 
days with free access to water and a mineral mixture. Samples (a mix of liquid and solid) from the dorsal, 
central, and ventral regions of the rumen were collected through the rumen  cannula to form one composite 
sample, that was homogenized and divided into 12 subsamples of approximately 60 g each; pellet method 
(PC) consisted of 60 g of the rumen contents, which were immediately added to 60 ml of phosphate saline 
buffer (pH 7.4), stirred vigorously for 3 min and then filtered with a mesh fabric (100 μm). The filtrate was 
subjected to centrifugation at 16,000 x g for 10 min at 4 °C. The supernatant was discarded and the remaining 
pellet was resuspended in 4 ml of tris-EDTA buffer (10x, pH 8.0). The resuspended content was centrifuged 
at 16,000 x g for 10 min at 4 °C, and the supernatant was discarded. For the lyophilized method (LC), 60 g 
of the rumen contents were weighed, immediately frozen at -80 °C during 24 h, lyophilized for 72 h. A ‘Fast 
DNA SPIN Kit for Soil’ extraction kit was used to extract DNA from 200 mg of sample according to the 
manufacturer’s instructions. DNA concentrations were measured spectrophotometrically and fluorometrically 
and ion torrent sequencing was used to assess the bacterial community composition. Statistical analyses were 
performed with the assistance of R software. Data were compared between methods using the Wilcoxon 
test. The specific yield (mg DNA/g sample) of metagenomic DNA and relative absorbance readings for A 
260/A280 nm and A 260/A230 nm not were influenced by the processing sample method (p > 0.05). LC 
(1225 ± 14) and PC (1264 ± 6) were only different in richness ACE (p = 0.017). Sequencing the V4 region 
of 16S rRNA gene allowed for the detection of 17 phyla in all samples. The PC group presented a higher 
abundance of Cyanobacteria, Fibrobacteres, Lentisphaerae, Proteobacteria, and Spirochaetes and a lower 
abundance of Bacteroidetes, Chloroflexi, and Firmicutes phyla when compared to the LC group (p < 0.05). 
In the Proteobacteria phylum, the α-proteobacteria class was the most representative in all samples. The PC 
group showed a higher proportion of this class when compared to that in the LC group (p = 0,009). Rumen 
sample processing not change the quality and yield of extracted DNA but can influence the abundance of 
bacterial phyla and classes studied. 

Keywords: abundance, bacterial pellet, lyophilized, 16S rRNA, richness
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Effect of protein sources on the diet of cows grazing on milk quality
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This study objective was evaluate four different protein sources use effect in dairy cows feeding kept under 
Panicum maximum cv. Tanzania and the milk composition. The experiment was carried out between February 
and May 2016, at the Paulista Agribusiness Agency (APTA), in the city of Colina /Sao Paulo/ Brazil. Twelve 
crossbred Holstein × Zebu cows with 20 milk liters/ day average production, between the 45th and 90th lactation 
days, grouped into four groups of three animals and distributed in a 4 x 4 Latin square experimental design, 
with four replications. Where, each group received after the morning and afternoon milks, concentrated 
ration with 12% CP, being distinguished only the protein source, which were; Soybean meal, peanut meal, 
cottonseed meal and sunflower meal. The amount of feed provided was regulated according to the individual 
production, for each 2.5 milk liters the animals received 1kg of feed, so, the dairy control was done every 
day. The pasture was fertilized and had 4 acres, divided into 24 pickets, and each picket was occupied for one 
day. The experiment totalized 84 days, divided in 4 cycles of 21 days, where the first 14 were destined to the 
diets animals adaptation and the remainder to data collections. The milk samples were collected between the 
18th and 21th day of each period, for further fat, crude protein, lactose, total solids and dry extract analysis. 
According to the SAS statistical program, using the Tukey’s test (P> 0.05) and analysis of variance there 
was no significant difference in the crude protein, lactose, total solids and dry fat analyzes, but in all of them 
the treatment with Peanut meal presented better or numerically bigger values. Only in the milk fat analysis, 
the animals that consumed peanut meal had statistically significant differences (P> 0.05), presenting higher 
values than the others. Among the analyzed variables, the treatment in which the animals consumed peanut 
meal presented the best values in relation to milk quality, with better  fat,  protein, lactose, dry extract and total 
solids percentages. Being a more desired agroindustry’s milk, for having a better yield.
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Effect of recombinant bovine somatotropin (rBST) in dairy pre-pubertal 
heifers: Dry matter and residual feed intake
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The aim of this study was to evaluate the recombinant bovine somatotropin administration in pre-pubertal 
dairy heifers on performance. Thirty Holstein heifer with average weight of 131.95 ± 26.72 kg and age of 6.2 
± 0.35 months were used. The animals were randomly divided into 2 groups, which received the following 
treatments: Control (without application of somatotropin); rBST (equivalent to 250 mg of recombinant bovine
somatotropin). The somatotropin (rBST) was applied to the animals every 15 days. The total experimental 
period was 90 days, and data were collected every 30 days. Diets were formulated to achieve an average daily 
gain of 700.0 g d-1 by NRC, 2001 software. Feed supplied and orts were weighed daily to determine feed 
intake and maintain 10% of refusals. Diet ingredients and orts samples were collected weekly and assessed for 
DM (method 930.15; AOAC, 2000). Two equations to estimate the DM intake of heifers in tropical conditions 
were tested (Oliveira and Ferreira, 2016): 1) nonlinear equation: DM intake = 0.1175× BW0.75 − 3.4984 × 
e (−2.4690 × BWG) in which BWG is the body weight gain (kg/d); and 2) linear equation: DM intake = 8.7147 
– 0.2402 × BW0.75 + 0.0027 × (BW0.75)2 + 3.6050 × BWG − 1.4168 × BWG2. The residual feed intake was 
determined according to Williams et al. (2011), as follows: residual feed intake = observed DM intake – 
estimated DM intake. Data were submitted to analysis of variance using the PROC MIXED by SAS version 
9.0. The observed DM intake was highly correlated with estimated DM intake(r2 = 0.89). Application of 
rbST increased the observed and estimated values of DM intake, and the relative DM intake (% BW) in 
heifers. Treatment by time interaction effects were observed on both models of DM intake estimates and feed 
conversion. In general, non- linear model was accurate, without significant bias (-0.025 kg d-1). However, 
rbST increased non-linear model bias in relation to CON. In addition, linear model overestimated (0.785kgd-

1) DM intake and treatments had no effect on linear model bias. Models to predict DM intake had similar 
precision. Non-linear model is accurate to predict DM intake of heifers. Sustained-release rbST may be use as 
a strategy to accelerate heifers’ growth, but economic and environmental aspects should be considered.
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Effect of recombinant bovine somatotropin (rBST) in dairy pre-pubertal 
heifers: Plasmatic metabolites
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The aim of this study was to evaluate the recombinant bovine somatotropin administration in pre-pubertal 
dairy heifers on performance. Thirty Holstein heifer with average weight of 131.95 ± 26.72 kg and age of 6.2 
± 0.35 months were used. The animals were randomly divided into 2 groups, which received the following 
treatments: Control (without application of somatotropin); rBST (equivalent to 250 mg of recombinant bovine 
somatotropin). The somatotropin (rBST) was applied to the animals every 15 days. The total experimental 
period was 90 days, and data were collected every 30 days. Diets were formulated to achieve an average 
daily gain of 700.0 g d-1 by NRC, 2001 software. Blood sampling was performed by puncture of jugular 
vein on days 0, 30, 60 and 90, before feeding. For blood metabolites assays, samples were collected in tubes 
without clot activator, centrifuged 2,000 × g for 15 min at 4ºC, then serum was harvested and analyzed for 
glucose, urea, albumin, total cholesterol, triacylglycerol, and high density lipoprotein (HDL) by enzymatic-
colorimetric or kinetic method using commercial kits (Laborlab®, Guarulhos, Brazil) and absorbance read by 
a semi-automatic biochemical analyzer (BIO 2000, Bioplus, Barueri, Brazil).Data were submitted to analysis 
of variance using the PROC MIXED by SAS version 9.0. Injections of rBST elevated (P≤0.039) blood 
glucose and HDL concentration in heifers. In the present study, rBST had great effects on blood metabolites 
by increasing glucose (+19.7%) and HDL (+29.6%) concentrations. Bovine somatotropin treatment increases 
blood glucose availability by stimulating the production of IGF-1 which promote the rate of gluconeogenesis. 
HDL concentration for rbST treated-heifer is likely related to the effects of bovine somatotropin on lipid 
metabolism and DM intake. The recombinant bovine somatotropin (rBST) administration influenced positively 
the plasmatic metabolites of pre-pubertal dairy heifers.
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Effect of recombinant bovine somatotropin (rBST) of grazing transition 
dairy cows: Blood metabolites

Géssica C.G. Rodrigues1, André L.V. Santos1, Natyaro D. Orbach1, Érika R.S. Gandra1, 
Euclides R. Oliveira1, Tiago A. Del Valle3, Caio S. Takiya2, Jefferson R. Gandra*1

1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados, Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil; 2Kansas State University, 

Department of Animal Science & Industry, 66506, Manhattan, KS; 3Universidade de São 
Paulo, Av. Duque de Caxias Norte, 225 - Campus da USP, CEP: 13635-900, Pirassununga, 

SP, Brasil
*Advisor – jeffersongandra@ufgd.edu.br

The aim of this study was to evaluate the recombinant bovine somatotropin administration in transition dairy 
cows on blood metabolites. Twenty-four multiparous Holstein cows were randomly assigned to receive 1 of 
2 treatments during the pre- and postpartum periods: Control (without application of somatotropin); rBST 
(equivalent to 250 mg of recombinant bovine somatotropin). The somatotropin (rBST) was applied to the 
animals every 14 days. The experimental treatments were supplied from 28 d before the expected calving until 
28 days in milk. Diets were formulated according to NRC (2001) for pre- and postpartum. Blood samples 
collected from the coccygeal vein or artery into 10 mL evacuated tubes were used for the blood metabolites, 
always before the morning feeding. Samples were collected −28 ± 1, −21 ± 1, −14 ± 1, −7 ± 1, 0± 1, 7 ± 
1, 14 ± 1, 21 ± 1, 28 ± 1 days relative to calving. Then, samples were centrifuged (2,000×g, 4ºC for 15 
min) and plasma was harvest for further biochemical assays. Glucose, cholesterol, triglycerides, total protein, 
albumin and total calcium in blood were analyzed by a colorimetric method using commercial kits. Urea 
concentration was determined by colorimetric method using comercial kits. Blood urea nitrogen (BUN) was 
calculated according:BUN = Urea*0.446. Ionic calcium (Ca++) was calculated according: Ca++= (6*total 
calcium) - ((0.19*total protein)+albumim) / ((0.19*total protei)+albumin+6). Data were submitted to analysis 
of variance and analyzed by repeated measures by PROC MIXED of SAS. No effects of rBST were observed 
in pre-partum for metabolites concentration. Cow received rBST at partum presented highest concentration 
ofglucose (110.3 vs 115.0 mg/dL), total cholesterol (84.8 vs 102.3 mg/dL), respectively for Control and 
rBST treatments. In addition, somatotropin (rBST) decreased total and ioniccalcium concentrations at 
partum, total calcium (11.74 vs 9.66 mg/dL) and Ca++ (5.25 vs 4.49 mg/dL),respectivelyforControlandrBST.
CowsreceivedrBSTexhibitedhighestglucose concentration in pos-partum (97.9 vs 116.1 mg/dL). Finally, time 
effect was observed for total protein concentration and an interaction effect of rBST by time were obtained 
for ionic calcium concentration. Somatotropin positively influenced blood metabolites of grazing transition 
dairy cows.
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Effect of rumen lyophilized samples storage time on ruminal bacterial 
diversity
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The objective of this study was to investigate four storage times for rumen lyophilized samples in terms of 
quality and yield of extracted metagenomic DNA as well as the composition of the rumen bacterial community. 
One Nellore steer (383 kg BW) fitted  with a ruminal silicone-type cannula was used as a donor of ruminal 
contents. The animal was maintained grazing an individual paddock (Brachiaria brizantha cv. ‘Marandu’) for 
30 days with free access to water and a mineral mix. Samples (a mix of liquid and solid) from the dorsal, central, 
and ventral regions of the rumen were  collected through the rumen cannula to form one composite sample, 
that was homogenized and divided into 24 sub-samples of approximately 60 g each, immediately frozen at -80 
°C during 24 h, lyophilized for 72 h and were randomly distributed into four experimental groups: no stored 
(control), stored frozen at -20°C for 3, 6 and 12 months. A ‘Fast DNA SPIN Kit for Soil’ extraction kit was 
used to extract DNA from 200 mg of sample according to the manufacturer’s instructions. DNA concentrations 
were measured spectrophotometrically and fluorometrically and ion torrent sequencing was used to assess the 
bacterial community composition. Statistical analyses were performed with the assistance of R software. 
Data of DNA yield and purity were compared between storage time of rumen samples using a Friedman’s test 
and a Dunn’s post-hoc test. Bacterial community composition at different phylogenetic levels was compared 
between experimental groups using Wilcoxon test. At 12 months of storage 21.83% of DNA extracted from 
the control group was recovered, resulting in metagenomic DNA losses of 6.5% per month of rumen sample 
storage (p < 0.001). The relativeabsorbancereadingsforA260/A280nmandA260/A230nm(1.89±0.08and 1.95 
± 0.19 median ± IQR, respectively) were not affected by the time of storage (p > 0.05). Median number of 
sequences was 76,105 per sample and the average length of the quality sequences was 354 bp and were 
not affected by the time of storage (p > 0.05). Storage time influenced the proportions of 12 from 17 phyla 
identified. Samples of 12-month of storage showed higher abundance of Firmicutes and Tenericutes phyla (p 
< 0.05) and only Chloroflexi, Cyanobacteria, SR1, Spirochaetes, Synergistetes, TM7, Verrucomicrobia, and 
WPS.2 phyla were unchanged in terms of their proportions when compared to those in the control group. For 
the Firmicutes phylum, the Clostridium class was the most abundant, and a higher abundance was observed in 
12-month stored group resulted. Rumen sample storage time significantly reduced the yield of DNA extracted 
and can influence the abundance of bacterial phyla and classes studied in lyophilized rumen samples.
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Effect of rumen-protected fat supplementation on performance of grazing 
cattle during dry season
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The use of rumen-protected fat supplementation enables increased energy density of diet without impact on 
ruminal microorganisms and allows a greater availability of essential fatty acids for the animal. This study 
was conducted to assess the effect of rumen-protected fat (RPF) supplementation on performance of crossbred 
cattle raised grazing tropical grass during the dry season. Fifty males and forty eight females, produced from 
crossbred between Caracu, Senepol and Guzerá bulls with Nelore, ½ Nelore + ½ Angus and ½ Nelore + 
½ Caracu cows were used, from 10 to 14 mo of age. The animals were placed in pasture of Brachiaria 
brizantha cv. Marandu under continuous stocking, divided in eight paddocks of approximately 8.0 ha, four 
paddocks per sex. Treatments were assigned to paddocks following a randomized block design. Each paddock 
contained troughs for feed and drinking with free access by animals. During the dry season (99 days, August 
to November of 2015), four paddocks (n = 50, two paddocks per sex) received protein supplementation (250 
g crude protein kg-1 supplement) without addition of RPF (control), while the other four paddocks (n = 48,
two paddocks per sex) received the same protein supplementation with RPF (calcium soap, NutriGordura, 
Nutricorp, 8.0 g kg-1 supplement). Supplements were provided ad libitum and intake was evaluated by weighing 
of orts. The body weight (BW) was recorded in periods of 56 d for calculate average daily gain (ADG) and 
determine final BW. The variables were analyzed using GLM procedure of SAS at 5% significance. There was 
no treatment effect (P>0.05) on supplement intake (0.437  vs  0.427  kg  head d-1 or 1.72 vs 1.65 g kg-1 of BW 
d-1 to control vs. RPF, respectively). There was no effect (P>0.05) of RPF supplementation on final BW and 
ADG. Animals concluded the period with 281.0 kg and 273.0 kg of BW and with 0.395 kg d-1 and 0.377 kg 
d-1 of ADG received supplement with or without RPF, respectively. The use of RPF in supplement for animals 
raised under tropical grazing in dry season does not influence the performance of growing crossbred cattle.
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during dry season
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The use of tannins-extract in the ruminant diet can modulate  rumen  fermentation, mainly by reducing protein 
degradation, showing to be an alternative to the use of ionophores. This study was conducted to assess the 
effect of tannins-extract (TE) supplementation on performance of crossbred cattle raised grazing tropical grass 
during the dry season. Fifty males and sixty one females, produced from mating Caracu, Senepol and Guzera 
bulls with Nelore, ½ Nelore + ½ Angus and ½ Nelore + ½ Caracu cows were used, from 10 to 14 mo of age. 
The animals were placed in pasture of Brachiaria brizantha cv. Marandu under continuous stocking, divided 
in eight paddocks of approximately 8.0 ha, four paddocks per sex. Treatments were assigned to paddocks 
following a randomized block design. Each paddock contained troughs for feed and drinking with free access 
by animals. During the dry season (115 d, June to November of  2016),  four  paddocks  (n  =  54  animals,  two  
paddocks  per  sex)  received protein supplement (340 g crude protein kg-1 supplement) without feed additives 
(control), while the other four paddocks (n = 57 animals, two paddocks per sex) received the same protein 
supplement with TE (Bypro, SilvaFeed, 2g kg-1 supplement). Supplements were formulated to promote intake 
of 1 g kg-1 of body weight (BW) and were offer ad libitum. Intakes of supplements were evaluated by weighing 
of orts. The BW was recorded in periods of 56 d to calculate average daily gain (ADG) and determine final 
BW. The variables were analyzed using GLM procedure of SAS at 5% significance. There was no treatment 
effect (P>0.05) on supplement intake (300.4 vs 260.6 g head d-1 and 1.30 vs 1.15 g kg-1 of BW d-1 to control 
vs. TE, respectively). There was no effect (P>0.05) of TE supplementation on final BW and ADG. Animals 
concluded the period with 239.0 vs 245.0 kg of BW and 0.232 vs 0.236 kg d-1 of ADG received supplement 
with or without TE, respectively. The use of tannins-extract in protein supplement under tropical grazing in 
dry season does not influence the performance of growing crossbred cattle.
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Effect of the forage:concentrate ratio manipulation along the finishing on 
the weight of the digestive tract of feedlot steers
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A very interesting and satisfactory tool in the finishing of cattle is the feedlot system, which allows a selection 
of the commercialization period and a shorter time to obtain the slaughter weight and conformation of the 
carcass. Given this, it is imperative that studies are conducted to improve and optimize these results. With 
this in mind, this study aimed to evaluate the manipulation of the forage:concentrate ratio (F:C) throughout 
the finishing of feedlot steers and evaluating their effects on the weight of the digestive tract. The experiment 
was carried out at the Cattle Laboratory of the Department of Animal Science of the Federal University of 
Santa Maria, using 27 immunocastrated steers, with 22 months and 250 kg of live weight, divided in such a 
way that each treatment contained the same amount of pure and crossbreed of the Charolais x Nellore races. 
Three treatments were used, two with increasing ratio of the F:C. The increasing treatment 5 (IT5) with 
initial F:C ratio of 70:30, with 5 parts of concentrate added per period, ending with F:C ratio of 50:50. The 
increasing treatment 10 (IT10) with initial F:C ratio of 80:20, with 10 parts of concentrate added per period, 
ending with F:C ratio of 40:60. And the third was the Constant Treatment (CT) with F:C ratio of 60:40 in 
all periods. A diet containing 13% crude protein, based on corn silage,milled corn, soybean meal, calcitic 
limestone and common salt was formulated.The experimental period lasted 105 days, divided into five periods 
of 21 days. Analysis of variance was performed through PROC GLM and when significant differences were 
found, the means were compared by the Tukey test (α = 0.05). Finally, we did not find significant differences 
(P <0.05) in the weight of the digestive tract between the treatments, obtaining results for Rumen-reticulum in 
treatments IT5, IT10 and CT,values of 1.72 kg 100Kg-1, 1.72 kg 100Kg-1 and 1.67 kg 100Kg-1 respectively. 
For the Omasum, we obtained 0.88 Kg 100Kg-1, 0.84 Kg 100Kg-1 and 0.90 Kg 100Kg-1 respectively. For 
the Abomasum and Intestines variables, we obtained average results of 0.36 kg 100Kg-1 and 2.48 kg 100Kg-
1 respectively. It was concluded, therefore, that the manipulation of the F:C ratio along the finishing did not 
influence the composition of the digestive tract weight of the feedlot steers.

Keywords: Charolais. Immunocastrated. Nellore. Omasum. Rumen.
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Effect of the gender from feedlot Nellore cattle on carcass traits measured 
by ultrasound images
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Animal Science Department: College of Animal Science and Food Engineering. University 

of Sao Paulo, Pirassununga, Sao Paulo, Brazil, 13635-900
*Doctoral student - juan.gomez@usp.br

This study was carried out to evaluate the effect of the gender from feedlot Nellore  cattle on carcass traits 
measured by ultrasound images. Fifty-eight males (430 ± 36 kg BW; 24 mo old) were divided into three 
groups in a randomized complete design. Surgical castration (SC) procedure was performed in 15 animals at 
12 months old, whereas 21 animals received two doses of immunocastration vaccine (IM), which the first dose 
was applied thirty days prior to the feeding period and the second dose at the beginning of the feeding period. 
In addition, 22 animals remained intact (NC). The animals were allotted in individual pens and daily fed a diet 
containing 70% concentrate and 30% roughage during 90 days preceded by an adaptation period of 21 days. 
The ultrasound measurements were taken at baseline (day 1) and after 28, 56 and 87 days of feeding by using 
an Aloka ultrasound equipment (Hitachi Aloka SSD500, 178 mm, 3.5 MHz; Wallingford, CT, USA), with a 
linear transducer of 3.5 MHz, and 172 mm long. Images to determine the Longissimus muscle area (LMA) and 
the backfat thickness (BFT) were taken between the 12th and the 13th rib, and to determine rump fat thickness 
(RFT) was taken on the muscle Biceps femoris between the ilium and the ischium, which were evaluated by 
using the Lince software (M&S Consultoria Agropecuaria Ltda., Pirassununga, SP, Brazil). Carcass traits 
were evaluated as repeated measurements over time using the MIXED procedure of the SAS software (SAS 
9.3, SAS Institute Inc., Cary, NC, USA). Gender, time on feed and their interaction were considered as fixed 
effects, and the animal was considered the experimental unit. The covariance structures were evaluated and the 
best fitted (UN (1)) used. The least squares means (LSMEANS) statement was used to calculate the adjusted 
means for gender. Differences were considered statistically significant when P ≤ 0.05. There was no gender x 
time on feed interaction for carcass traits evaluated by ultrasound. Intact animals had higher LMA than IM and 
SC animals (P < 0.0001; 73.0 vs 71.1 vs 66.6; respectively). However, no difference was observed between 
genders on BFT and RFT (P = 0.6855 and P = 0.3057, respectively). Nevertheless, the pre-harvest ultrasound 
measurement of all animals had more than 4 mm of BFT and RFT (NC= 5.3 and 7.7 mm; IM= 4.7 and 7.0 
mm; SC= 5.9 and 7.7 mm; respectively), which suggests a homogeneous carcass finishing. Furthermore, all 
carcass traits increased linearly over time on feed (P < 0.0001), represented by the regression equations: LMA 
= 64.5974 + 0.1405x, R2 = 0.3828; BFT = 0.6048 + 0.05045x, R2 = 0.4478; RFT = 2.7070 + 0.05788x, R2 = 
0.3393. Therefore, although both surgically castration and immunocastration decreased LMA, there was no 
increase on BFT and RFT when compared to intact animals, which suggests the common practice of castrating 
animals to increase fat deposition could enhances cost and reduces profit of production system. In addition, 
ultrasound is a alternative tool for measuring muscle and fat growth.
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Effect of the inclusion of Lithothamnium calcareum on nutrient 
digestibility in growing goat diets
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The use of unconventional nutrient sources in the animal diet is promising, among them Lithothamnium 
calcareum stands out, since it is believed that this natural source of minerals may present greater efficiency 
in its use, when compared to conventional sources, influencing not only in the maintenance of the mineral 
contribution, but also exerting positive effect in other nutritional processes as in the digestibility of the food. 
The objective of this study was to evaluate the influence of Lithothamnium calcareum on the digestibility of 
nutrients in diets for growing goats. The complete diets were adjusted to meet the requirements of NRC (2007), 
with three levels of Lithothamnium calcareumand one control group: T1 = 0.0%; T2 = 0.7%; T3 = 1.4% and 
T4 = 2.1% of Lithothamnium calcareum, based on the dry matter of the diet, of composed of Tifton 85 hay, 
corn crushed grain, soybean meal and mineral nucleus, in addition to the concentrations of Lithothamnium 
calcareum.Sixteen castrated kids goats with average live weight of 20 kg were used, distributed in a randomized 
block design with four replicates, housed in metabolism cages during a period of fifteen days receiving the 
experimental diets. It was ten days of adaptation and five days for data collection, which were submitted to 
the regression analysis using Proc Reg of the SAS (2007). No effect (p>0.05) was observed for the inclusion 
of Lithothamnium calcareum on dry matter intake, crude protein and neutral detergent fiber for the evaluated 
diets. It was observed that the inclusion of this macroalga in the diet promoted an effect (p<0.05) on the 
consumption of digestible NDF, with values of 116.16 g; 116.25 g; 117.60 g and 118.87 g, respectively, for 
the with 0.0% treatments; 0.7%; 1.4% and 2.1% of inclusion of Lithothamnium calcareum. It was verified that 
the inclusion of this mineral source in the diet, even though it did not influence the total NDF consumption, 
promoted a higher intake of digestible NDF for the animals that received their largest concentrations in the 
diet, thus confirming that this organic source of mineral allowed the animals to take better advantage of dietary 
fiber. It was observed an increase (P<0.05) in the digestibility of the neutral detergent fiber, with values ranging
from 45.288% of digestibility of NDF for to control diet, to 50.313% of digestibility of NDF for the diet with 
2.1% of Lithothamnium calcareum. The Lithothamnium calcareum increased the digestibility of dietary fiber, 
promoting better utilization of it, by kid goats in phase of growing.

Keywords: organic minerals, ruminants, mineral supplement
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Effects of amylase and essential oils in cross-breed dairy cows diets: milk 
composition and production
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Produtos Nutricionais Brasil SA, São Paulo, SP, Brazil
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This study was carried out to evaluate the effect of the combination of exogenous amylase and essential oils on 
cross-breed dairy cows diets. Thirty-nine lactating Holstein x Gyr cows (87±30 days in milk, 500±54 kg ofbody 
weight) were divided in three treatments and evaluated for 49 days. The treatments were: monensin (15.8 mg/
kg of DM;DSM Produtos Nutricionais Brasil SA, Sao Paulo, Brazil); monensin + amylase (15.8 mg/kg DM 
of monensin and 658 mg/kg DM of Ronozyme® RumiStarTM or 395 KNU/kg DM; DSM Produtos Nutricionais 
Brasil SA, Sao Paulo, Brazil) and essential oils + amylase (52.7 mg/kg DM of CRINA® Ruminants and 658 
mg/kg DM of Ronozyme® RumiStarTM; DSM Produtos Nutricionais Brasil SA, Sao Paulo, Brazil). Cows were 
allocated to a Free Stall. The diet composition was 467 g/kg DM of concentrate (303 g/kg CP; 748 g/kg TDN; 
353 g/kg starch), 480 g/kg DM maize silage (680 g/kg TDN; 316 g/kg starch) and 53 g/kg DM Tifton hay. The 
chemical composition of the total diet presented was 179 g/kg CP, 302 g/kg NDF, 705 g/kg TDN and 317 g/
kg starch. Before the experiment beginning, the animals were adapted to the same diet without additives for 
21 days. Dry matter intake (DMI), milk yield and composition were measured daily. The data were analyzed 
using the PROC MIXED model of SAS for a completely randomized design with repeated measures. Means 
with P<0,05 were considered statistically different. DMI was lower for the monensin treatment in comparison 
to the others treatments (16.0 vs 17.4 kg/day, P<0.001). Milk yield was higher (P<0.001) for monensin + 
amylase group (20.71 vs 19.6 kg/day, P<0.001). Fat (FCM) and Energy corrected milk (ECM) was higher 
for essential oils + amylase compared to monensin + amylase (22.7 vs 22,0 and 20.9 vs 20.3 kg day-1, 
respectively), whereas FCM and ECM was higher for monensin + amylase compared to Monensin (22.0 vs 
21.5 and 20.3 vs 19.8 kg day-1). Regarding the milk components, essential oils + amylase treatment showed 
higher fat, protein, and total solids contents (%). The fat content (%) for essential oils + amylase was 10.6% 
higher compared to the other treatments. Milk lactose was higher in monensin treatment when compared 
to monensin + amylase and essential oils + amylase treatments (4.77% vs 4.67% and 4.71%, respectively, 
P<0.01). Adding exogenous amylase in a diet with monensin improves milk yield, FCM and ECM, and when 
monensin is replaced by essential oils the improvements in FCM and ECM are even greater. Essential oils 
associated with amylase, increases milk components concentration in cross-breed dairy cows.
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Effects of exogenous amylase on in vitro kinetics rumen digestion of corn 
silage
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The aim on this study was to evaluate the effects of exogenous amylase on in vitro kinetics rumen digestion of 
corn silage dry mater (DM). The in vitro gases production methodology was used to evaluate five repetitions 
of dent corn hybrid RB9004 (31.0 ± 0.7% of DM; 8.1 ± 0.2% of crude protein, CP; 39.3 ± 1.1% of non-fiber 
carbohydrate, NFC; 43.9 ± 0.9% of neutral detergent fiber, NDF) and other five repetitions of hard corn (flint 
corn) hybrid RB9308 (25.6 ± 1.7% of DM; 7.5 ± 0.2% of CP; 33.1 ± 2.5% of NFC; 49.7 ± 2.4% of NDF) 
with the treatments: amylase or control (without amylase). Rumen fluid were collected of two crossbreed 
dairy cows (Holstein x Gyr) fed a total diet composed by corn silage, Tifton hay and concentrate composed 
by ground corn, soybean meal and a mineral vitamin premix with sodium monensin (15.8 mg/kg DM; DSM 
Produtos Nutricionais Brasil SA, Sao Paulo, Brazil) and the addition or not of amylase (658 mg/kg DM, 
Ronozyme® RumiStarTM, DSM Produtos Nutricionais Brasil SA, Sao Paulo, Brazil). The two cows were 
changed over between the two treatments and the rumen fluid were collected after 14 days of adaptation 
period. The experimental design was split plot on random complete blocks, where the blocks were the rounds 
(2),addition or not of amylase were the plots and the hybrids (2) were the subplots. The digestion parameters 
were obtained by bicompartimental logistic model. Amylase increases the DM degradation in 3.3% (613.5 
vs 634.0 g/kg, P=0.03) and the cumulative gas production in 7.1% (236.1 vs 252.8 mL, P=0.02), and these 
parameters were not affected by the corn hybrid (P≥0.13). The pH average was 6.2 and was not affected by the 
amylase or the corn hybrid (P>0.05). The lag time was reduced in 28.5% with the amylase addition (4:09 vs 
3:20 h:min, P=0.01) and the rate of gas production of the NFC fraction was reduced in 10% with the amylase 
addition (0.090 vs 0.102 mL/h, P<0.01). Neither the colonization period nor the gases production of NFC was 
affected by the hybrid (P≥0.17). The amylase treatment increased (P<0.01) the gas production at the digestion 
of the fiber carbohydrates fraction in 10.9% (137.3 vs 152.3 mL) and the rate of gas production in 9.5% (0.021 
vs 0.023 mL/h), and these increases were greater at the corn dent hybrid (P=0.02). The exogenous amylase 
improves the DM corn silage degradation of hard and dent hybrids.
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Effects of functional oils and vitamin E addition on meat quality from 
feedlot lambs
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Functional oils are natural compounds, studied as an alternative to antibiotics in ruminant feed, and may have 
antioxidant action, as well as vitamin E (α-tocopherol), essential for animals. Therefore, the aim of this study 
was to evaluate the effects of functional oils (Ricinus communis and Anacardium occidentale) and vitamin E in 
high grain diets on meat quality traits (cooking loss, shear force, color and lipid oxidation - TBARS) of lambs. 
Were used 30 crossbred lambs, 12 males (28 ± 3.6 kg) and 18 females (26 ± 3.6 kg), 5 months of age, fed in 
confinement during 77 days and grouped into randomized block design and assigned into three treatments: 
C - no additives inclusion; OIL - inclusion of functional oils (500 mg kg-1 DM), and OILVIT - inclusion of 
functional oils (500 mg kg-1 DM) + vitamin E (500 IU vitamin E kg-1 DM) with ten replications each. Lambs 
were harvest with a final mean weight of 38.59 ± 4.15 kg for females and 47.11 ± 4.24 kg for males. After 
24 h, samples of the longissimus muscle from the left half of the carcass were collected and stored at -18°C 
to evaluate cooking loss (CL), shear force (SF), color (L*, a* b*) and TBARS (30 days storage at -18°C). 
The statistical analyzes were performed using the proc MIXED SAS® program, including the fixed effects 
of diets, sex, their interactions, the random effect of blocks andresidual effects. Were used the Tukey test to 
compare the means (P<0.05). No interaction was detected (P>0.05) between diet and sex for CL, SF, color and 
TBARS, as well as no effect of diet (P>0.05) for the parameters evaluated. However, there was effect of sex 
(P<0.05) for CL, SF, L* and a* components. The meat of male presented higher values of CL (13%) and SF 
(47.27 N). Additionally, the color of meat from females showed lower value for the L* component (34.26) and 
a high value for a* (16.85) compared to males (38.05 for L * and 15.32 for a*). The inclusion of functional oils 
and vitamin E in high grain diets for feedlot lambs, did not affect any meat quality traits evaluated.

Keywords: additive; antioxidant; sheep; shear force; color; TBARS
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Effects of rumen-protected lysine and methionine on milk casein in Holstein cows 
fed two different levels of crude protein
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Experimental objectives were to evaluate the effects of rumen-protected lysine and rumen-protected 
methionine (RPLM) supplementation on milk casein content (CN%), casein daily yield (CNY) and casein 
number, which is the milk casein as a percentage of total protein (CNP) in Holstein cows. Cows (n=35) were 
housed in a free-stall barn, milked twice daily, received bST injections every 10 and 11 days alternately and 
paired blocked based on milk yield, days in milk, and lactation order. The treatments consisted on four groups: 
1) lower crude protein (CP) without RPLM supplementation (LPXX), formulated to 15.8% CP, 6.63% Lys 
as % of metabolizable protein (MP) and 1.82% Met as % of MP; 2) lower CP with RPLM supplementation 
(LPAA), formulated to 15.9% CP, 6.90% Lys as % of MP and 2.31% Met as % of MP; 3) higher CP without 
RPLM supplementation (HPXX), formulated to 17.4% CP, 6.56% Lys as % of MP and 1.80% Met as % of 
MP; and 4) higher CP with RPLM supplementation (HPAA), formulated to 17.5% CP, 6.92% Lys as % of 
MP and 2.32% Met as % of MP. Diets were adjusted using NRC (2001). Cows were fed twice a day the same 
basal diet in a TMR and they were supplemented respectively with soybean meal and/or RPLM (Lysipearl® 
and Metipearl®, Kemin, Brazil). The experimental design was a 4 x 4 Latin Square with 21-day periods. 
Milk yield and composition were determined in the last 6 days of each period and analyzed using the MIXED 
procedure of SAS containing the effects of milk yield in the covariate period, period, treatments (CP level, AA 
supplementation, and their interaction), and cow as a randomeffect. Casein contents were respectively: 2.49 
± 0.25%, 2.50 ± 0.25, 2.54 ± 0.25, and 2.54 ± 0.25% for LPXX, LPAA, HPXX and HPAA. Cows fed higher 
dietary protein had superior casein content than lower protein (P<0.01), independently of AA supplementation 
for both levels of protein in the diet. Casein yields were respectively: 0.969 ± 0.21, 0.993 ± 0.20, 1.005 ± 
0.23 and 1.014 ± 0.19 kg-1 cow-1day for LPXX, LPAA, LPXX and LPAA. There were no differences (P>0.05) 
among treatments for CNY. Cows fed HPAA diets showed higher (P<0.05) casein number (0.7602 ± 0.01%) 
than animals fed LPAA diets (0.7564 ± 0.01%). The HPAA group also had a tendency (P=0.053) to produce 
more casein number than LPXX (0.7563 ± 0.01%). Higher dietary CP level increased casein content. Cows 
fed more CP supplemented with RPLM produced milk with higher proportion of casein to milk total protein.
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Effects of supplementation on beef cattle ingestive behavior
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In Brazil, the beef cattle production system is conducted in the large majority on intensive production system. 
However, the seasonality of production may lead to forage shortages during the dry season of the year and 
consequent decrease in cattle breeding efficiency in the tropics, resulting in large fluctuations in dry matter 
production and in the nutritional composition of the pastures. Thus, has been tried to intensify the entire 
productive chain, investing in management strategies and seeking out better zootechnical performance 
indexes. The supplementation with concentrates during the dry season is an alternative to supply the limiting 
nutrients, promoting beneficial effects on the ruminal environment. In order to explore forage efficiently, 
it is necessary to study the ingestive behavior of ruminants in order to identify management conditions 
appropriate to the animal category and to the production system adopted. This study aimed to evaluate the 
diurnal ingestion behavior of beef cattle supplemented to pasture during the dry period of the year. The 
experiment was accomplished int the beef cattle sector of the experimental farm of the Federal University of 
Mato Grosso, by a simultaneous double 4 x 4 latin square design 4 x 4. Eight Nellore steers, average age of 27 
months and average initial body weight of 555 kg, were randomly assigned to the treatments: control (mineral 
supplement), energy supplement, protein and multiple. The supplements were distributed daily at 10 o’clock 
(2 kg animal/day-1), being provided 0.35% of body weight supplement per animal, and the mineral mixture 
offered ad libitum. The animals were visually observed for 4 periods of 12 consecutive hours, considering the 
morning and afternoon shifts. The variables analyzed were: Time spent grazing, leisure time spent standing, 
and leisure time spent lying down, time of rumination, time spent in the trough, and time spent in the drinking 
fountain. Was observed supplemented animals reduced the time spent grazing, compensating part of the time 
with the activities of , leisure time and the time spent in the trough. This behavior can be explained as a result 
of the lower consumption of forage by the supplemented animals. The energetic supplement and the protein 
supplement influenced the longer time spent by the animals in the trough when compared to the multiple 
supplement. No effect was observed in the time spent standing, time spent lying down, ruminating time. 
However, increased time spent in the drinking fountain.
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Effects of tannins and grazing schedule on nitrogen use efficiency and 
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Tannins and managing grazing schedule are potential strategies to improve the nitrogen use efficiency. 
However, few information of the impact of this strategies in dairy cows consuming mixed diets combining 
total mixed rations with pasture are available. Nine Holstein cows averaging 197 ± 12 days in milk were used 
in a triplicate 3 x 3 Latin square trial, conducted through three experimental periods of 22 days, to evaluate the 
effect of dietary Acacia mearnsii tannin extract (TE) and the grazing schedule on N use efficiency (NUE) and 
digestibility. Cows were fed a ryegrass pasture (12.8% CP) and a total mixed ration (TMR, 16.4% CP). The 
three treatments consisted of: morning grazing and afternoon TMR without TE (AM), morning grazing and 
afternoon TMR added with 15 g kg-1 of TE (AMt), or morning TMR without TE and afternoon grazing (PM). 
Individual dry matter intake was measured during five days of each period. Milksamples were collected during 
two days of each period for N analysis. Spot fecal samples were collected twice a day during three days of each 
period. Fecal output was estimated  using indigestible NDF as an internal marker. Apparent digestibility was 
calculated as: ((N intake – N fecal) N intake-1) x 100. Statistical analysis was carried out using the MIXED 
procedure of SAS, where treatments were compared through contrast analysis. The contrasts tested were: AM 
vs. AMt and AM vs. PM. The treatments did not affect N intake (464 g d-1), milk N excretion (118 g d-1), or 
NUE for milk production (25.5%). Compared to AM, tannins did not affect fecal dry matter (DM) output (7.0 
kg d-1), fecal N excretion (182 g d-1), or N digestibility (60.7%). When compared with AM, afternoon grazing 
increase (P<0.05) fecal DM output (8.0 vs. 6.8 kg d-1), fecal N excretion (209 vs. 168 g d-1),  and  decrease  
(P<0.05)  N  digestibility  (54.2  vs.  62.5%).  These results suggest that tannins and afternoon grazing are not 
effective to improve the NUE, however afternoon grazing seems affect negatively the N digestibility.

Keywords: Dairy cows, tannins, grazing schedule, Nitrogen, digestibility
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Effects of the use of injectable minerals on animal health and postpartum 
milk production of primiparous cows
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Leandro S. Lopes1

1Postgraduate Program in Animal Science at the Santa Catarina State University (UDESC), 
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The dairy cattle production is constantly growing, and is considered an important activity of economic interest 
in Brazil. Therefore, the search for management strategies and nutritional management can improve the health 
of animals and reduce the impacts on loss of production and efficiency of the animal. The transition period is 
the period in which the cow is more prone to metabolic diseases as a result of negative energy balance due to the 
high energy requirement for milk production. Oxidative stress increases in the transition period, mainly due to 
oxidative imbalance and is associated with metabolic disorders, which causes damage to the immune system. 
In order to minimize the effects of this period, mineral supplementation is an important strategy. Therefore, 
the aim of this work was to evaluate the use of a complex of injectable mineral composed of selenium, 
magnesium, phosphorus, potassium and copper (Fosfosal) on the levels of ketone bodies, composition and 
milk production, as well as the somatic cell count (SCC). Twelve pregnant primiparous Holstein cows were 
divided into two groups, with six animals treated with the mineral complex (Group - GT) and six animals 
in the control treatment (Group - GC). Were administered 10 ml of mineral subcutaneously 20 antepartum 
days, the second dose on the day of delivery, and the third dose 20 days postpartum. The milk was collected 
every 15 days postpartum and the ketone bodies were quantified from the third day postpartum and then every 
two weeks until the sixty days of lactation. All variables were submitted to the Shapiro-Wilk test to verify 
the distribution of the data and, since most variables were not normal, a non-parametric test (Kruskal-Wallis 
independent test) was used. Serum levels of ketone bodies differed between groups (P<0.05) on days 30, 45 and 
60 postpartum, being lower in animals that received injections mineral supplementation (CT: 0.63, 0.65 and 
0.63 mmol/L; GC: 0.81, 0.86 and 0.92 mmol/L, respectively). There was no difference (P>0.05) in the volume 
of milk produced between groups, and the average was between 19.3 and 22.0 liters (15 days postpartum), 
And 24.2 and 26.2 liters (60 days postpartum) in the cows supplemented with the mineral complex compared 
to the control treatment, respectively. The milk centesimal composition (fat, lactose, protein, total solids 
and minerals) did not differ between groups either (P>0.05). However, the SCC differed between treatments 
(P<0.05), with the lowest value in animals supplemented on days 30, 45 and 60 postpartum (CT: 49.6, 36.6 
and 67.2 x 1000/mL, GC: 471.2, 867.5 and 497.0 x 1000/mL, respectively). Therefore, it was concluded that 
the use of injectable minerals had a beneficial effect on the health of the animal, as well as reflected in the 
better quality of milk, characterized by the reduction of SCC.
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Efficacy of different anthelmintics on the control of gastrointestinal 
parasites of sheep
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*Doctoral student - rafaelbatista@ufpr.br

Gastrointestinal parasites have been shown to be a major obstacle for sheep production in Brazil. Drug 
resistance in nematode parasites is the ability of the parasite in maintaining the infection, showing less than 
95% efficiency to the products. The aim of this work was to determine the efficacy of four pharmacological 
classes in adult commercial sheep. The experiment used 25 White Dorper x Suffolk ewes with fecal egg count 
(FEC) between 1500 and 14.650. The experimental design was a randomized block, with five different drugs 
with five animals in each. The groups were: Group 1: control, Group 2: Monepantel (Zoetis, USA), Group 
3: Nitroxinil (Merial, Brazil) Group 4: Albendazole (Ibasa, Brazil) and Group 5: Levamisol (Zoetis, Brazil). 
Anthelminthic treatments were according to the manufacturer’ recommendation, as follow: G2: oral - 1 ml 10 
kg-1; G3: subcutaneous - 1,5 ml 50 kg-1; G4: oral - 1 ml 20 kg-1; G5: oral - 1 m 10 kg-1. After fasting and the 
administration, the animals were relocated to paddock areas. FEC was performed 14 days after administration 
and continued up to 28 days. For FEC, the feces were collected directly from the rectum and the analyses 
were performed according to Gordon and Whitlock (1939) modified (x25). The fecal egg count reduction 
test (FECRT) was analyzed using the RESO 2 software. The data relating to the FEC at 28 days, showed 
an efficacy of: G2, G3, G4 and G5 of 81, 52, 13 and 70%,  respectively. It was possible to identify a lack of 
efficacy (resistance) for all groups. The four drugs have already been used in the herd for the last 3 years. 
Interestingly, Monepantel has been currently used when the animals present FAMACHA score 3, 4 and 5. 
However, despite of the target selective treatment regime, one can observe the reduction of efficacy from 
100% (expected) to 81%. Therefore, it is important to increase the use of integrated management practices 
designed to further decrease the use of medicines, with the goal of delaying the parasitic resistance in herds. 
These strategies can increase welfare, have a within breed selection, and significantly reduce farming cost.

Keywords: sheep farming, resistance, fecal exam, nematode infections
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Energetic and hepatic metabolism in sheep fed a diet containing rumen-
protected fat

Simone Pedro da Silva*1, Gilberto de Lima Macedo Júnior1, Thauane Ariel Valadares de Jesus1, 
Maria Júlia Pereira de Araújo1, Karla Alves Oliveira1, Carolina Moreira Araújo1, Paulo Arthur 

Cardoso Ruela1, Marco Túlio Siqueira1

1Universidade Federal de Uberlândia, Uberlândia/MG, Faculdade de Medicina Veterinária 
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*College professor – simone.silva@ufu.br

This study aimed to evaluate the effect different levels of fat protected palm on the energy and hepatic 
metabolic profile in sheep. We used five sheep females at five months old who received concentrated feed 
with different levels of palm rumen- protected fat (0.0%, 4.0%, 8.0%, 12.0% and 16.0 %). The experimental 
diets were composed of 70% of corn silage and 30% of concentrate (composed of corn meal, soybean meal, 
protected fat and mineral salt). The experimental period was five periods of 15 days (10 days for adaptation 
and five days for sample collection). The blood collection was done by venipuncture, with vacuntainner 
in tube with capacity of 10 ml. All collections were taken in the morning before the first feeding. Samples 
from each animal were centrifuged and pipetted into eppendorfs for further laboratory analysis using the 
commercial Lab Test® kit. The energy metabolites determined were: cholesterol (mg dL-1), triglycerides (mg 
dL-1), VLDL (mg dL-1), HDL (mg dL-1), LDL (mg dL-1). Quantified enzymes were aspartate aminotransferase 
(U L-1), alanine aminotransferase (U L-1), gamma glutamyl transferase (U L-1) and alkaline phosphatase 
(U L-1). The experimental design was a Latin square, with five treatments, five repetitions (animals) and 
five periods. To evaluate the effect of treatments statistical regression a level of 0.05 significance was used. 
The inclusion of rumen-protected fat in the diet resulted in a linear increase in cholesterol, triglycerides, 
VLDL and HDL (P>0.05) which is due to the increase in lipid intake resulting from the increased use of 
rumen-protected fat since cholesterol is a reliable indicator of energetic metabolism in the liver as well as 
the export of lipids in the form of VLDL. The concentrations of cholesterol, triglycerides, VLDL and LDL 
stayed within the reference values recommended in the literature this indicates that the animals had energy 
input for maintenance and production and there was no energy deficit. There was no effect of the use rumen-
protected fat on the serum concentration of hepatic metabolites with the exception of alanine aminotransferase 
in which animals receiving 4% rumen-protected fat had a higher concentration. Considering that the study of 
enzymatic concentrations in animal organism is an important tool in diagnosis of liver diseases in the present 
study, all the enzymes measured were within the recommended concentration range in the literature for the 
sheep, which evidences that the animals did not present hepatic lesions resulting from the feeding with rumen-
protected fat. In this sense it is concluded that the use of palm rumen-protected fat in the concentrate improves 
the energy metabolism in sheep, and its use is allowed up to 16%.

Keywords: energy, lipids, liver, ruminants
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Energy metabolism profile of lambs fed diets with dry whey permeate
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Diets composed of ingredients with high energy content can modify the metabolism and the growth pattern 
of animals. The characterization of serum chemistry profile allows verifying the metabolic condition and 
the nutritional status of animals in response to changes in diets formulation. Thus, the purpose of this study 
was to evaluate the levels of blood metabolites related to energy metabolism in feedlot lambs fed diets with 
increasing levels of dry whey permeate (WP). Twenty four crossbred Dorper x Santa Inês non-castrated male 
lambs with four months of age and 24.13 ± 3.21 kg of body weight (BW) were used. The experimental design 
was completely randomized with four treatments and six replicates, where the treatments were characterized 
by the substitution of ground corn (GC) by WP in the diet at the levels of 0.0, 5.0, 12.5 and 25.0% of dry 
matter (DM). Lambs were fed ad libitum during 90 days in individual  feedlot pens with diets composed of 
64.0% of Cynodon spp. hay and 36.0% of concentrate, and 15.8% of crude protein (CP) and 67.0% of total 
digestible nutrients (TDN). Blood samples were collected after 12 hours of fasting by jugular venipuncture  at 
days 21, 42, 63 and 90 of trial period. These samples were processed and analyzed for glucose, cholesterol, 
triglycerides (TG) and beta-hydroxybutyrate (BHB) in the serum. Data were analyzed in a mixed model with 
repeated measures on time, where the fixed effects of WP levels, time (days of blood sampling) and their 
interactions were considered. Means were compared by F test at 5% of probability. There was significant effect 
of time  on serum glucose,  which increased from 64.3  to  70.0 mg  dL-1  (days  21 and 90, respectively) during 
the feedlot period. This is explained by the growth and the diet selection pattern of lambs, which selected more 
concentrate feed. The serum cholesterol was not affected by WP levels and time, with mean value of 54.0 mg 
dL-1. It was expected a decreasing linear response for this metabolite with WP levels, since GC has higher fat 
content than WP (2.76 vs. 0.00%). Serum TG was not influenced by WP levels but was affected by time, with 
higher value at day 42 (24.5 mg dL-1) and lower values at days 21 and 63 (21.2 mg dL-1 on average). Serum 
BHB was also affected by time and showed high variability during the feedlot period, with values of 0.27, 
0.29, 0.14 and 0.90 mg dL-1 at days 21, 42, 63 and 90, respectively. The variations on serum levels of TG and 
BHB with time are associated with changes in feed intake (amount) and diet pattern selection (concentrate) 
during the feedlot period. In this case, variation in the fat intake and in the ruminal microbiota may have 
occurred modifying the proportion of short chain fat acids produced in the rumen and, thus, affecting serum 
levels of TG and BHB, respectively. The substitution of WP by GC in diets with high forage content does not 
change the energy metabolism of lambs in growth and finishing phases.
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Energy requirements for gain in goats in brazilian semiarid in the dry period
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Most of the studies that estimate or make recommendations on nutritional requirements of small ruminants, 
particularly goats, use or extrapolate data obtained from other species, however, this procedure is often 
not feasible in meeting the nutritional requirements, since the nutrient demand by ruminants is influenced 
interrelated or independent factors such as weight gain, gender, race, nutritional status, for example. The net 
energy requirements for growth constitute the amount of energy that is deposited in the tissues, which is a 
function of the fat proportions in the gain of the empty body. However, when one observes predominantly 
extensive animals, mainly in the semiarid region, high levels of production are not always achieved when 
animals feed predominantly on the forage available in this environment, mainly in the caatinga region, factor, 
the predominance of goats with no defined breed pattern. The objective  of this study was to predict the 
energy requirements for gain in goats with no defined breed pattern in dry season in the Brazilian semiarid 
region. It was used 18 goats, allocated in three treatments: grazing at will without supplementation; grazing 
at will  plus supplementation with forage Cactus (Opuntia ficus-indica Mill.) giant variety + soybean meal 
and restricted grazing, with access to pasture for approximately four hours/day. The experimental period also 
lasted 105 days. The animals  were slaughtered within the criteria of humanitarian slaughter. The net energy 
requirements for gain were obtained by derivation of the prediction equations of the body composition. The 
data were submitted to analysis of variance and regression and interpreted statistically using the System of 
Statistical Analysis and Genetics SAEG 9.0. The energy requirements for empty body weight gain increased 
when the live weight and their respective empty body weights of the animals with averages of 15.0 17.5 
20.0 22.5 and 25.0 kg of live weight and 11.74 13.89 16.04 18.19 and 20.34 kg of empty body weight, the 
values found for the energy requirements for gain were 0.156 0.166 0.176 and 0.185 Kcal. The net energy 
requirements for gain in goat-reared pastures in the  brazilian semiarid region increase with the increase in live 
weight and empty body weight.
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Energy requirements for gain in goats in the brazilian semiarid during the 
rainy period
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The great challenge of modern livestock farming is to exploit the maximum productive potential of the animals. 
And the first area for a sustainable nutritional system is through knowledge of nutritional requirements. 
However, little literary findings that glimpse the nutritional requirements for these animals are found, especially 
when it comes to animals under grazing conditions in the semiarid region. The net energy requirements for 
gain consist of the amount of energy deposited in the tissues, which is a function of the proportions of fat and 
protein in the empty body gain. The objective of this study was to predict the energy requirements for gain in 
goats with no defined breed pattern in the rainy season in the brazilian semiarid region. It was used 16 goats, 
allocated in two treatments: grazing at will, with unrestricted access to the pasture, with  collective drinker 
and salt shaker and restricted grazing, with pasture access for approximately four hours / day, or according 
to intermediate weighing for maintenance of weight body. The experimental period also lasted 105 days. The 
animals were slaughtered within the criteria of humanitarian slaughter. The net energy requirements for gain 
were obtained by derivation of the prediction equations of the body composition. The data were submitted 
to analysis of variance and regression and interpreted statistically using the System of Statistical Analysis 
and Genetics SAEG 9.0. The energy requirements for empty body weight gain increased with increasing live 
weight and respective empty body weights of the animals presenting mean values of 15.0 17.5 20.0 22.5 and 
25.0 kg live weight and their respective empty body weight with values of 11.74 13.89 16.04 18.19 and 20.34 
kg, presenting the respective requirements of the nutritional requirements of energy for gain of 0.190 0.204 
0.217 0.230 and 0.241 Kcal. The net energy requirements for gain in goats in the rainy season in the brazilian 
semiarid  region increase with increasing live weight and respective empty body weight.
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Enterobacteriaceae and protozoa of the rumen of confined and rooted 
sheep without roughage
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It is known that the grains contribute significantly to the supplementation of production animals. In this way, 
the objective of this work was to verify the influence of the source and grain processing on a non-voluminous 
diet on ruminal microbiological parameters. The knowledge generated will allow to predict the main species 
involved in the degradation of the grains, when they are whole or ground, in order to modulate this microbiota 
more efficiently, adding gains in animal production. In a 2x2 factorial arrangement, four treatments were 
evaluated: Fine Milled Maize, Whole Grain Maize, FineMincedSorghumandWholeGrainSorghum.Twenty-
eightSantaInêslambswere confined for 84 days, with 14 days of adaptation and 70 days for experimental 
period. In a completely randomized design, the effect of the treatments on the response variables was 
evaluated: pH, macroscopic and physicochemical characteristics of the ruminal fluid, enterobacteria and 
protozoa in the Santa Inês sheep rumen. The treatments were compared in the statistical package ASSISTAT 
7.7 Beta. Parametric variables, such as pH, compared by Tukey’s test at 5% probability and non-parametric 
variables were compared by the Kruscall-Wallis or Mann-Whitney test (P = 0.05). The ruminal pH of 
lambswithhighgrainisinfluencedbythetypeofprocessingandthesourceofthegrain, being more acid for sorghum 
diet and for the whole grain, as well as the population of Lac- and total bacteria. Lactose fermenting bacteria 
are more prevalent in animals fed a diet consisting mainly of ground grain, which in turn can raise the lactic 
acid content, reduce ruminal pH, predisposing ruminants to acidosis. Maize processing interferes with the 
population of bacteria such as Salmonella spp., Pseudomas spp. and Shigella spp. The quantification of 
the protozoan population was not altered among the treatments tested (P> 0.05), however the profile of the 
protozoan genera differed according to the diet. For small, medium and large protozoan populations, there 
were significant results (P <0.05) independent of diet, with the largest population being small protozoa. It is 
concluded that the high grain diet modifies the characteristics of the microbialpopulation and the pH of the 
rumen of confined lambs, which can lead to a reduction of pH predisposing to develop acidosis in ruminant 
animals.

Keywords: acidosis, high grain diet, ground grain, rumen microbiology
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Equations to predict weaned lamb’s empty body weight from slaughter 
weight of different genetic groups
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The objective was to estimate the empty body weight from the slaughter weight of weaned lambs of different 
genetic groups. Lambs of each breed: Santa Ines, White Dorper, Texel and Ile-de-France; and crossbred: ½ 
White Dorper + ½ Santa Ines, ½ Texel + ½ Santa Ines and ½ Ile-de-France + ½ Santa Ines were studied. 
Animals were kept in pasture from birth until weaning at 90 days of age. Then, six males of Texel and eight 
of each other genetic group were confined for 21 days in individual pens with slatted floors, and received ad 
libitum a pelleted diet with 90% concentrate and 10% alfalfa hay (15.66% CP and 67.64% of TDN). At the 
end, animals were weighed following solid fasting for 14 hours (slaughter weight - SW) and slaughtered. 
The following animal body fractions were separated and weighed: blood, carcass, offal (after cleaning the 
entire contents) and head + hooves + pelt. Weights of the fractions were added, totaling the empty body 
weight (EBW). On average, carcass composed 55.99% of empty body weight, while offal, head + hooves 
+ pelt and blood totaled 19.91, 19.66 and 4.44%, respectively. No differences (P>0.05) were found among 
genetic groups on body fraction weights and percentages. Data were analyzed in a completely randomized 
design considered a mixed model with genetic groups and slaughter weight as fixed effects and the interaction 
between both; weaning group (three in 2015 and two in 2016) was included in the model as a random effect. 
Weaning group showed no significant (P>0.05) effect. Interactions were highly significant (P<0.001), and 
demonstrated the need to develop an equation for each genetic group estimating empty body weight by 
slaughter weight. Equations obtained were: Santa Ines EBW = 1.028*SW - 3.026 (R² = 0.991); White Dorper 
EBW = 0.910*SW - 0.833 (R² = 0.995); Texel EBW = 0.909*SW - 0.604 (R² = 0.995); Ile-de-France EBW = 
0.879*SW - 0.149 (R² = 0.984); White Dorper + Santa Ines EBW = 0.843*SW + 0.542 (R² = 0.975); Texel + 
Santa Ines EBW = 0.956*SW - 1.721 (R² = 0.994); and Ile-de-France + Santa Ines EBW = 0.817*SW + 1.409 
(R² = 0.994). By the obtained coefficients of determination, the equation acquired for all genetic groups may 
be considered confident. 
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Essential oil and your effect on animal performance of heifers finished in 
feedlot with high grain in the diet

Amanda Teixeira Mendes*1, Gustavo Gonçalves¹, Maikon Willian Rodrigues Barbosa¹, 
Marisa Alves Pereira¹, Omar Wardani Biff¹, Juliana Akamine Torrecilhas1, Kennyson Alves 

de Souza¹, Ivanor Nunes do Prado¹
¹Universidade Estadual de Maringá, Maringá/PR, Brazil; ²Faculdade de Ciências Agrárias e 

Veterinárias/UNESP, Jaboticabal/SP, Bazil
*Graduation student – amanda.tm96@hotmail.com

The addition of antibiotics to livestock production systems has been common, in order to prevent diseases, 
metabolic disorders and to improve feed efficiency. This study aimed to evaluate the effects of essential oils 
and their blends on animal performance and feed intake of heifersfinishedin feedlot with high-grain diets. Forty 
Nellore purebred heifers with a mean initial body weight of 297.6 ± 31.2 kg, to which have been distributed 
randomly in individual pens, with dimensions of 10 m2 for each animal, partially coveredand equipped with 
semi-automatic drinking fountains and masonry feeders, were randomly assigned into five studied diets with 
eight heifers per treatment. The diets tested were CON – without essential oil; ROS – rosemary essential oil (4 
g animal d-1); BLE – protected blend of eugenol, thymol, andvanillin (4 g animal d-1); BCL – protected blend + 
clove essential oil (4 g animal d-1); and BRC – protected blend + rosemary essential oil + clove essential oil (4 
g animal d-1). Thefive basal diets consisted of corn silage, soybean meal, and corn grain. Analyses of variance 
and differences between means were evaluated using Duncan’s Multiple Range Test by statistic package SAS 
9.1. Final body weight was not affected (p > 0.05) by essential oil addition into the diets. The average daily gain 
(ADG) was significantly higher (p < 0.001) for heifers fed three diets with essential oil blends than for heifers fed 
CON and ROS diets. The rosemary essential oil in the diet showed the lowest gain (0.47 kg d-1), but when it was 
supplied with other oils, it presented a higher ADG than the C ON group. Heifers supplemented with essential oil 
blend in the diet presented an average daily gain value of 0.95 kg d-1. The blend of essential and protected oils 
in the diets increased (p < 0.0001) dry matter intake (DMI). The average DMI of heifers from CON and ROS 
diets was 5.3 kg animal d-1 or 1.65 % of body weight, whereas the average DMI of heifers feed with essential oil 
blends was 6.1 kg animal d-1 or 1.86% of body weight. The feed efficiency rate was better (p < 0.0001) in heifers 
fed three essential oil blends(BLE, BCL, and BCR). Feed efficiency presented intermediate values in heifers fed 
the CON diet and were not significantly different from those in the BLE group. Heifers fed the ROS diet had the 
lowest feed efficiency (p < 0.0001). The worst feed efficiencyseen in heifers fed the ROS diet could have been 
due the plants palatability. The present results suggest that the use of a blend of 4 g/animal/d of natural additives 
in the diets of Nellore heifers improves animal production. Rosemary essential oil in independent doses supplied 
as single oil shows no improvement in animal production, but when administered with other essential oils, the 
response is positive.
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Estimation of losses of effluent and gases in winter grasses silage mixed 
with legumes forage

Guilherme G. Azambuja*1, Ana C. Fluck1, Magali F. Silveira1, Lucas F. Francisco1, Ana C. 
Sordi1, Daniel Pegorini1, Mariane G. R. Azambuja1, Ronaldo V. dos Santos1

1Universidade Tecnológica Federal do Paraná (UTFPR), Dois Vizinhos/PR
*Master’s Degree student – g.azambuja@yahoo.com.br

Silage’s quality is dependent on factors linked with inherent characteristics of forage chosen, as nutrient 
contents and practices and techniques used in the material  ensilage, add directly to the final product. Gas loss 
is a natural part of silage fermentation process, as the loss by effluents is a process that will depend on the 
techniques employed, management and forage species, losses can’t be averted, but can be reduced or prevent. 
The aim was to evaluate the effluents and gas losses black oat from winter grass silage by lopsided oats (Avena 
strigosa, Schreb) and annual ryegrass (Lolium multiflorum, LAM.) mixed with vetch (Vicia sativa, L.). Assay 
was carried out at Unidade de Ensino e Pesquisa from Universidade Tecnológica Federal do Paraná (Unepe/
UTFPR), campus Dois Vizinhos, from April to November; 2016. The experimental area was shared into 
three blocks of six 9 m2 plots. Experimental design was randomized blocks, with two treatments and three 
repetitions. Treatments were lopsided oats and annual ryegrass silage (LRS), or mixed lopsided oats, annual 
ryegrass silage and vetch silage (LRVS). Seeding was manual throwing sowing, with 60 kg ha-1, 40 kg ha-1 

and 30 kg ha-1 lopsided oats, annual ryegrass and vetch seed’s density. Before silage, two cuts were made to 
standardize the forage canopy. The third cut material remained exposed on experimental field for three hours 
pre-drying. After gathering, plants were immediately pricked in particles of 5 cm with razor type fodder 
grinder and 37 days kept in experimental PVC microsilos with 10 cm diameter and 50 cm length. The 2.350 
kg ensiled total mass was compacted at a density of 650 kg m-3 of wet. Silage dry matter content (DM; % wet) 
was 20.4% for LRS and 23% for LRVS. To quantify losses by effluents, 200 g of 105 °C dried sand were added 
to the bottom of  silo and isolated with fabric, avoiding direct contact amongst silage and sand. Effluent losses 
(kg ton-1 silage) were based on the sand weight difference and related With the fresh forage mass at closing 
microsilo, taking to account the weight of empty microsilo and the weight of the microsilo with sand before 
and after the opening, as forage mass. For DM losses evaluation by gases (%DM) the closing and opening 
weights of the microsilo were consider, forage mass and pre-silage DM content. The data were analyzed by 
Proc Mixed of SAS (SAS Institute, Cary, NC) and means were compared by Tukey test (P<0.05). A significant 
difference (P<0.05) was observed for effluent loss (LRS: 1.6; LRVS: 0.5), inferring that the presence of 
vetch improved the fermentation standard of silage. There was no significant difference (P>0.05) for gas loss 
(LRS:0.19; LRVS: 0.18), being observed minimum values of gas losses, demonstrating that the treatments did 
not directly influence the production of gases from secondary fermentations. Vetch contributed in a positive 
way to reduce the loss of effluents on winter grasses silage, having no impact on the loss of gases.

Keywords: Avena strigosa, forage mixed, Lolium multiflorum, microsilo, ruminant nutrition, Vicia sativa
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Evaluation bromatological of silage supplied to the dairy cattles of dairy 
production systems wihth agroeclogical basis in the West of Paraná

Josias Luis Fornari*1, Maximiliane Alavarse Zambom 2, Mirna Syperreck1, Fernando Andre 
Anschau1, Luana Muxfeldt1, Jessica Garcias1, Jessica Gabi Dessbesell1, Taiara Scherer1

1University Of The West Of Paraná – UNIOESTE/ Marechal Candido Rondon, Paraná, 
Brazil; 2 Professor, University Of The West Of Paraná – UNIOESTE

*josiasfornari@hotmail.com

The objective of this study was to evaluate the quality effect of silage fed to the dairy cattle of dairy production 
systems (DPS) with agroecological basis in the west of Paraná. The study was carried out in September 
2015, in the west region of the state of Paraná, in the municipalities of Diamante d’Oeste, Missal and 
Ramilândia. In Diamante d’Oeste the work was carried out in the settlement Ander R. Henrique, with six dairy 
production systems, in Missal in Santa Isabel, samples were collected in eight dairy production systems, and 
in Ramilândia in the settlement 16 de Maio in nine dairy production systems totaling twenty three properties. 
The collections were carried out on the spot in three settlements, then sent to the Laboratory of Animal 
Nutrition of the State University of West of Paraná-UNIOESTE to perform the analyzes of dry matter, crude 
protein, neutral detergent fiber, acid detergent fiber and ether extract. The percentage of dry matter of the 
silages assessed were of 27.14% for the Santa Isabel and 29.44% for the Ander R. Henrique (P<0.05). The 
silage collected in the settlement 16 de Maio showed percentages of dry matter of 35.55%, characterizing best 
results for silage of high nutritional value. The results found for dry matter of the three settlements may  have 
been; by the harvest period and age of plants. There was no statistical difference (P>0.05) for crude protein 
and neutral detergent fiber, acid detergent fiber and ether extract for the silages assessed between the three 
settlements. The percentages of crude protein were 6.33% to 7.06%, being that a microbial fermentation in 
rumen requires a minimum of 7% of crude protein in the diet. The neutral detergent fiber in  corn silage should 
be approximately 50% in dry matter, ensuring greater intake and consequently allowing animals to express 
their production potential. However, in this study the levels of NDF(Neutral Detergent Fiber) are between 
57.11% and 62.05%.  With regard to levels of ADF(Acid Detergent Fiber) obtained in the silages of maize 
evaluated, the values ranged from 25.14% to 29.09% desired values for a corn silage of high nutritional value. 
The ether extract of the silages were 2.42% for the Santa Isabel, 2.71% for settlement Ander.R Henrique and 
1.99% for settlement 16 de Maio, respectively. The quality bromatological of silage of maize are evaluated in 
the parameters considered suitable for good silage of maize with the exception of DM and the NDF that did 
not reach the expected parameters for the settlements studied.
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Theme 9  |  Ruminant nutrition and production

mailto:josiasfornari@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1044

Evaluation in vivo of the Longissimus dorsi muscle of lambs terminated 
with bovine whey in the diet

Camila Roberta Lupo1, Fabiola Cristine de Almeida Rego2, Aline Enz Rossi3*, Joice 
Sifuentes dos Santos2, Mariana Ferreira de Almeida2, Marta Juliane Gasparini1, Marilice 

Zundt4, Filipe Alexandre Boscaro de Castro5

1Master’s Degree student, Universidade Norte do Paraná, Arapongas/PR; 2Universidade 
Norte do Paraná, Arapongas/PR; *3College student, Universidade Norte do Paraná, 

Arapongas/PR;-alineenz@hotmail.com; 4Universidade do Oeste Paulista, Presidente 
Prudente/SP; 5Universidade Estadual de Londrina, Londrina/PR

The bovine whey can be used in ruminant diets, either in liquid or powder form, andmay substitute part of 
the corn from the diet, without affecting the characteristics of the carcass.The objective of this study was 
to evaluate the inclusion of different forms of bovine whey in the finishing lambs diet on the loin eye area 
(LEA), subcutaneous fat thickness(SFT)andmarbling.Eighteenmalelambs,castrated,crossbreedofSantaInês 
breed,wereused.Lambswereapproximately3monthsoldandhadameaninitialweight of 21.3 kg. The design was 
completely randomized with three treatments and six replicates.The treatments were divided into three groups: 
control; powder whey (5% in the dry matter of the total diet); liquid whey (5% in the dry matter of the total 
diet). The diets contained 30% elephant grass silage and 70% concentrated in the dry matter. The animals 
were confined on average for 70 days and slaughtered at 27.1 kg body weight. After slaughter, measurements 
were made on the right side of the animal, in the region betweenthe12thand13ththoracicvertebrae,the 
Longissimusdorsimuscleregion,using ultrasonography (Sonoscape S6vet) to determine the characteristics 
of LEA, SFT and marbling. Loin eye area was estimated using a multifrequential convex transducer at a 
frequencyof5Mhz,whilesubcutaneousfatthicknessandmarblingwereestimatedusing a multifrequential linear 
transducer with a frequency of 10 Mhz. Marbling was estimated using from 1 to 10 (1 = traces of marbling 
and 10 = abundant marbling). The data were submitted to analysis of variance and when significant submitted 
to the Tuckey test, at 5% level. LEA, SFT and marbling did not differ between treatments (P>0.05), and were 
on average 9.8 cm2; 2.9 mm and 2.1 respectively. The inclusion of bovine whey in liquid or powder form in 
confined lamb diets does not alter loin eye area, subcutaneous fat thickness and marbling.

Keywords: loin eye area, marbling, sheep, subcutaneous fat thickness
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Evaluation of backfat by ultrasonography in beef cattle receiving energy 
supplementation

Matheus Leonardi Damasceno*1, Mariane Stahlhofer1, Ériton Egídio Lisboa Valente1, 
Mariana Barbizan1, Ewerton de Souza Tanaka1, Brenda Vieira Rocha Melo1, Eduardo Luiz 

Bantle1, Christiane Garcia Vilela1

1Universidade Estadual do Oeste do Paraná, Mal. Cândido Rondon/Paraná, Brazil
*Master in Animal Science – matheusld31@gmail.com

Supplementation of cattle grazing is used to supply limiting nutrients and maintain acceptable levels of 
production. Among the methods of performance evaluation, ultrasonography is a technique that allows the 
capture and evaluation of images, generating information about the carcass characteristics of the animals 
processed. In this sense, the objective with the study was to evaluate the effect of energy supplementation 
on the deposition of backfat for beef cattle on grazing. Were used 27 young bulls Nellore, whole males, 
with initial body weights of 327.5 kg, distributed in a completely randomized design, were kept in pickets 
with Urochloa brizantha cv Xaraés. The treatments consisted in the supply of 0, 15, 30 and 45% of the daily 
requirement of TDN via concentrated supplement. The experimental period was 84 days, divided into three 
subperiods of 28 days. The supplements were calculated based on the BR-cut equations, using requirements 
total digestible nutrient (TDN), dry matter intake (DMI) and crude protein (CP). The amount of supplement 
offered and the composition were adjusted in each period based on the rate of gain of the previous period, using 
the weighing without fasting, and for the first period was used the weight gain of the adaptation period. For the 
measurements of thickness of subcutaneous fat and thickness of croup fat, data collection were performed at the 
beginning and at the end of the experiment, with the aid of a Pie Medical-Áquila (Esaote Europe B.V.), 18 cm 
linear probe, 3.5 MHz. The data were evaluated for the effects of linear and quadratic order using orthogonal 
contrasts. An additional orthogonal contrast was performed to  compare animals receiving supplementation 
and those not receiving supplementation. It was adopted a 5% level of significance. The young bulls began 
the trial period without significant difference (P>0.05) for subcutaneous fat thickness (SFT; 0.47 mm) and P8 
thickness fat (P8TF; 1.86). At the end of the experiment, the supplemented treatments had higher (P>0.05) 
STF (2.72 mm) than noun supplemented young bulls (1.93 mm). Likewise, the difference between the final 
and initial subcutaneous fat thickness was higher (P>0.05) for animals that consumed supplementation (2.26 
mm) and 1.44 mm for the non-supplemented treatment. No effects (P>0.05) were observed on the fat thickness 
at the rump at the end of the experiment. It is concluded that the supplementation with different proportions 
of TDN requirement does not influence the deposition of cover fat.

Keywords: ultrasonography, fat thickness, nutritional requirement
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Evaluation of carcass of Corriedale lambs submitted or not to feed 
restriction

Ana L. Schultz*1, Andressa A. Martins1, Cleber C. Pires2, Stefani Macari1, Natalie V. 
Batista1, Emanuelle V. Alves1, Juliano H. Motta1, Andressa Kayser3
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Avenue; ZIP code: 97105-900 - Santa Maria - RS; 1Universidade Federal de Santa Maria, 
Santa Maria, RS; 2Associate Professor, Post – Graduate Program in Animal Science, Santa 

Maria, RS; 3Zootechnist
*aninhashultz19@hotmail.com

The use of confinement has become an efficient alternative in sheep management because it provides effects 
that benefit the production system. There are numerous nutritional practices that can be applied, among them 
is the use of low levels of food restriction that allows the productive development of the animals through a 
lower production cost. Thus, the objective of this study was to evaluate the effect of feed restriction on the 
carcass of lambs finished in confinement. The experiment was conducted at the Sheep Laboratory at the 
Universidade Federal de Santa Maria, Santa Maria, RS, from January to June 2014. Were used twenty four 
male lambs, castrated, Corriedale, weaned at approximately 80 days of age and confined confined in stalls 
individual.Theanimalsweredistributedinacompletelyrandomizedexperimentaldesign with four treatments 
and six replicates. The treatments used were: reference, fed ad libitum, and submitted to two levels of food 
restriction (30 and 45% of consumption ad libitum), expressed as a percentage of live weight. Feed restriction 
animals were slaughtered when lambs from the ad libitum treatment reached 38 kg of BW. The diet of the 
lambs was composed of sorghum silage (Sorghum bicolor (L) Moench), corn grain (Zea mays L.), soybean 
meal (Glycine max L.) calcitic limestone and mineral mixture, with a ratio between bulky and concentrated 
of 50:50. After 14 days of adaptation, six animals were slaughtered, representing the reference treatment. 
Prior to slaughter the animalsremainedfastedfor14hours,wereweighed,desensitizedandsacrificedthrough the 
section of the carotid arteries and jugular veins. The carcass was kept in the cold chamber for 24 hours at 
2ºC, the measurements of carcass length, leg depth, leg length and breast depth were measured on the right 
half of the cold carcass. The data were analyzed by the GLM proc of the statistical package SAS®, adopting 
the 5% level of significance. For the variables depth of leg and chest depth there was no difference between 
treatments (P> 0.05). The lambs fed ad libitum differed from the animals of the treatments 45% restriction 
and reference for the variables carcass length and leg depth. The 30% feed restriction ad libitum can be used 
to reduce production costs without hampering the development of Corriedale lambcarcass.

Keywords: carcass, feed, feedlot, sheep
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Evaluation of confined lamb carcasses supplemented with micro minerals

Larissa F. da Silva*1, Fernanda M. Arlotta 1, Oswaldo J. I. de Almeida1, Tamires E. Marcon1, 
Larissa de M. Souza1, André Troy¹, Luciano Brochine1, Sarita B. Gallo1 

1University of São Paulo, Pirassununga/São Paulo, Brazil
*Graduation student – larissa.flavio.silva@usp.br

The demand of sheep consumers is for leaner meat and good nutritional properties, so this is an asset for 
consumers to pay more for the quality of the meat they are buying. The addition of manganese to the diet of 
lambs is intended to act on immunity; selenium is linked to a good functionality of the immune and reproductive 
systems and muscle metabolism. Zinc deficiency leads to slow growth in ruminants, reduces immunity and 
causes bone problems. Iron is a cofactor of hemoglobin, myoglobin, and cytochrome, thus, it avoids anemia 
in animals. The objective of this study is to evaluate the effect of these minerals on carcass characteristics of 
confined lambs. The experiment was carried out at the Sheep Production Sector of the FZEA / USP Prefecture 
Campus, Pirassununga, SP. Twenty-four Dorper and Santa Inês lambs were used, with mean weights and 
initial age of 22.1 ± 0.6 kg and 72 days. The confinement was 46 days long in covered and individual pens, 
with slatted floors, and water and feeding plastic troughs. The diet value was 16% crude protein, 74% TDN 
and 18% NDF, randomly divided into three treatments: control - without mineral supplementation; Z+S = 
supplemented with 75 mg of zinc and 0.125 mg of selenium per kg of dry matter; F+M = supplemented 
with 41.25 mg of iron and 21 mg of manganese per kg of dry matter. The diet was calculated based on the 
recommendations of the NRC (2007) for lambs at this stage. The slaughter was carried out at the USP-FZEA 
School Slaughterhouse, according to regulations in Brazil. Hot and cold carcasses (PCQ, PCF) were weighed 
in order to obtain the hot and cold carcass yield (RCQ, RCF), loin eye area (AOL) was calculated by the A and 
B measurements of the loin, subcutaneous fat thickness (EGS) measured with the aid of a caliper rule, muscle 
and fat conformation observed by visual analysis using a scale of one to five, one being a carcass with little 
muscle and fat and five being extremely muscular and fat. The statistical analysis was performed using the 
PROC GLM of the SAS software, comparing the means by the t-test at 5% probability. Carcass characteristics 
were not affected by supplementation with the studied minerals; therefore, they were statistically similar (P> 
0.05). The mean for slaughter weight was 36.67 kg, with means for PCQ of 17.7 kg, PCF of 17.4 kg, RCQ 
of 47.61%, RCF of 46.78%, AOL of 16.51 cm², EGS of 3.03 mm, and the means for conformation of muscle 
was 3.5 and of fat was 3.2. The carcasses can be evaluated as suitable for  consumption within a very good 
muscular carcass category with good fat finishing and adequate weight to the current consumer market. It was 
concluded that zinc and selenium supplementation, as well as iron and manganese, did not affect the carcass 
characteristics of lambs.

Keywords: iron, manganese, sheep, selenium, zinc
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Evaluation of empirical equations to predict dry matter intake in goats

Amelia K. Almeida*1,2, Kléber T. Resende1, Luis O. Tedeschi2, Bruno Biagioli1, Izabelle A. 
M. A.Teixeira1
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Estimating dry matter intake (DMI) is one of the most complex processes to be modeled successfully in 
ruminants. Yet, DMI estimation is critical for management decisions, optimizing the entire production system. 
We evaluated five empirical equations commonly used for estimating DMI in weaned goats: AFRC [1993; 
DMI(kgd-1) = (150.3–78×qm– 0.408 × BW) × BW0.75/1000], for growing goats fed fine diet; AFRC (1998) 
[DMI(g d-1) = (76.7 × BW0.75) × (–0.666 + 1.333 × ME – 0.266 × ME2); Luo et al. (2004) [DMI (kg d-1) = – 0.0047 
± 0.03072 + (0.9637 ± 0.04928 × ME p/ ME) – (70.27 ± 23.534 × ADG/BW) + (38.71 ± 12.224 × ADG/
BW0.75) – (243.4 ± 121.73 × (ADG/BW0.75)2)], for growing goats; INRA (2007) [DMI(g d-1) = –0.308 + 0.0435 
× BW + 0.00370 × ADG]; and NRC (2007) DMI(kg d-1) = {0.04 × BW × (BW/MW) × [1.7 – (BW/MW)]} × 
[1.0 – 1.7 × (0.8 – DMdig)], based on CSIRO(2007), adjusted for digestibility; where, qm = metabolizability; 
BW = body weight, kg; ME = metabolizable energy, Mcal kg-1 DM (dry matter; AFRC, 1998) or MJ kg-1 DM 
(Luo et al., 2004); MEp = predicted ME requirements, MJ d-1; ADG = average daily gain, gd-1;MW = mature 
BW, kg; DMdig = DM digestibility coefficient. The evaluation database contained 498 observations from four 
studies with Saanen goats from 14.4 to 48.7 kg BW. These goats were fed ad libitum twice a day, with a total 
mixed diet (10.9 ± 1. 19 MJ kg-1 DM of ME and 15.7 ± 2.57 g of crude protein), and had 135.7 ± 59 g d-1 ADG. 
We evaluated these equations by regressing residual (observed – predicted) values on the predicted values 
centered on their mean values. The intercepts of the regression equations were the mean biases, whereas 
linear biases were the slopes of such regression equations. The AFRC (1993) and NRC (2007) overestimated 
DMI of weaned Saanen goats (i.e. mean bias, P ≤ 0.03) in 178.9 ± 51.0 and 201.3 ± 75.3 g d-1, respectively. 
The equation proposed by Luo et al. (2004) underestimated DMI DMI (254.1 ± 30.3; P < 0.01). AFRC (1998) 
and INRA (2007) predictions yielded no mean bias (P ≥ 0.36), but a systematic bias was observed. The bias 
decreased 0.429 ± 0.0792, and 0.658 ± 0.0437 per unit of predicted DMI by AFRC (1998) and INRA (2007), 
respectively (i.e. unitless; P < 0.01). Systematic bias decrease pattern was consistent across evaluated equations 
(P < 0.01): –0.287 ± 0.0742 for AFRC (1993), –0.665 ± 0.0440 for NRC (2007), and –0.509 ± 0.0401 for Luo 
et al. (2004). Indicating that some traits linked to DMI have a key influence on DMI predictions and they are 
not being accounted properly by these empirical equations. Our evaluation indicated an opportunity exists for 
improving DMI prediction accuracy, perhaps by adjusting the existing empirical equations.

Keywords: bias, DMI, Saanen, weaned goats

Acknowledgments: We thank FAPESP (process# 2014/14939-0, 2014/14734-9, and 2015/26000-5) for 
financial support.

Theme 9  |  Ruminant nutrition and production

mailto:ameliaalmeida@fcav.unesp.br


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1049

Evaluation of meat quality and yield carcass in young taurine steers 
reared on pasture or supplemented

Idacir A.S. Junior1, Maisa Chiocca1, Bruna F. Landskron1, Horacio L. de Lima1, Karina A. 
Mateus1, Moises R. dos Santos1, Aline Zampar1, Diego de C. Cucco*1

1Universidade do Estado de Santa Catarina - UDESC, Chapecó/SC, Brazil
*Professor at UDESC–diego.cucco@udesc.br

Supplementation on pasture is an alternative to better balance the diet and improve  beef quality. The 
objective study was to evaluate meat quality and yield carcass in young steers raised exclusive on pasture or 
supplemented with corn grain (0.8% of the liveweight) in the last 60 days before slaughter (± 450 kg weight, 
around ± 15 months). The experiment was realized with 22 Aberdeen Angus steers and after the slaughtering 
the following measures were done: hot carcass weight, Longissimus dorsi muscle area, width, depth, fat 
thickness and meat tenderness. To realize this measures the muscle was sectioned between the 12th and 13th 

ribs (2.5 cm of thickness). The fat thickness, width and depth were measured using a graduated ruler, and 
the Longissimus dorsi muscle area was measured using an image analyses software. The sample of each 
animal were cooked in electric grill until reach the inside temperature of 72ºC measured using a metal tip 
thermometer, and 6 cylindrical subsamples were used to determine the shear force using a texturometer (TA.
XT.Plus) with specific probe (warner-bratzler). The yield carcass was calculated with the hot carcass weight 
and the liveweight. The data collected were submitted to analysis of variance with a completely randomized 
design and the means were compared by Fisher-Snedecor test with 5% of significance, using SAS 9.2 software. 
Supplemented animals had higher yield carcass (58.74%), compared with grass-fed (54,37%, P = 0.0364), 
higher fat thickness 5.65 mm versus 4,02mm (P = 0,0001) and better tenderness 4.09 kgf (m2)-1 versus 6.86 
kgf (m2)-1 (P = 0.0001). However, grass-fed animals had higher Longissimus dorsi area (P = 0.0001), and  
higher Longissimus dorsi width (P = 0.0001) with means of 71.19 cm2 versus 55,92 cm2 and 14.8 cm versus 
12,69 cm, respectively. There was no significant difference  between the treatments just for Longissimus 
dorsi depth. The corn grain supplementation with 0.8% of the liveweight during 60 days presented promising 
results about meat tenderness, fat thickness in Longissimus dorsi and yield carcass. Studies will be realized to 
verify possible differences in the meat fatty acid profile due to the supplementation.

Keywords: beef cattle, carcass, grazing, shear force, supplementation
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Evaluation of the internal components set of feedlot steers
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The state of Rio Grande doSul is increasingly suffering from monoculture pressure, causing livestock to lose 
space. Thus, feedlots have grown significantly, but studies for cost reduction are still required because they 
are relatively high. The objective of this study was to evaluate the internal components of steers in afeedlot. In 
this experiment, 27immunocastrated, purebred and crossbred Nellore and Charolaissteers, with age and mean 
weight of 22 months and 250 kg respectivelywere used.The research duration was 105 days divided into 5 
periods. The finishing of the animals was done in feedlot covered with individual, paved stalls, equipped with 
feeders and drinkers with water at will, regulated with float faucet. The formulation of the diet had as objective 
to meet all nutritional requirements of the animals, with 13% crude protein, estimatinga consumption of 
2.5% of dry matter over live weight, for all treatments the concentrate formulation was based on milled corn, 
soybean meal, calcitic limestone and common salt. Three treatments were evaluated; Constant (CT) – forage 
to concentrate ratio of 60:40 in all periods; Increasing 5 (IT5) – forage to concentrate ratio of 70:30 at the 
beginning of the research, being added 5% to the concentrate in each period, finishing the study with forage to 
concentrate ratio of 50:50; Increasing 10 (IT10) – forage to concentrate ratio of 80:20 at the beginning, being 
added 10% to the concentrate in each period, ending the evaluation period with forage to concentrate ratio of 
40:60.The animalswerefed twicea day at 8:00a.m. and at 14:00 a.m. After theend ofthe experimental period, 
the animals were slaughtered in a commercial slaughterhouse,  during slaughter all parts (except muscles and 
bones) were separated and weighed individually. The experimental design was completely randomized, with 
three treatments with nine animals each.When significant differences were found, the means were compared 
using the Tukey test with⍺ = 0.05 of probability. The analyses were performed using the statistical package 
SAS (Statistical Analysis System version 3.5). o significant differences were observed in the weights of any 
of the internal components of the studied steers, based on the constant treatment, the external components of 
the CT were 0.01% lower than the IT5 and 0.46% lower than the IT10, the animals’ blood CT was 3.42% of 
body weight, IT5 3.24% and IT10 3.23%.At the end of the research, it was concluded that the different levels 
of concentrate and corn silage in the finishing of feedlot steers arevalid since it does not present a significant 
difference, serving as an excellent food strategy to reduce expenses.
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Evaluation of the pH winter grasses silage intercropped with or not with 
vetch (Vicia sativa, L.)
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Although high nutritional value, legumes forage have high buffering capacity due to the presence of residual 
amino acids and cations which neutralize organic acids from the fermentation, making it difficult to lower 
the silage pH. For this reason, it is indicated that its silage is mixed with grasses. The estimation of silage 
pH is generally used as parameter of fermentative quality, being easy to execute and low operating cost. The 
aim was to evaluate the influence of mixed with vetch (Vicia sativa, L.) on the pH of winter grasses silage 
lopsided oats (Avena strigosa, Schreb) and annual ryegrass (Lolium multiflorum, LAM). Assay was carried out 
at Unidade de Ensino e Pesquisa from Universidade Tecnológica Federal do Paraná (Unepe/UTFPR), campus 
Dois Vizinhos, from April to November; 2016. The experimental area was shared into three blocks of six 9 
m2 plots. Experimental design was randomized blocks, with two treatments and three repetitions. Treatments 
were lopsided oats and annual ryegrass silage (LRS), or lopsided oats, annual ryegrass silage mixed with 
vetch (LRVS). Seeding was manual throwing sowing, with 60 kg ha-1, 40 kg ha-1 and 30 kg ha-1 lopsided oats, 
annual ryegrass and vetch seed’s density. Before silage, two cuts were made to standardize the forage canopy. 
The third cut material remained exposed on experimental field for three hours pre-drying. After, plants were 
immediately pricked in particles of 5 cm with razor type fodder grinder and 37 days kept in experimental 
PVC microsilos with 10 cm diameter and 50 cm length. The 2.350 kg ensiled total mass was compacted 
at a density of 650 kg m-3 of wet. Silage dry matter content (DM; % wet) was 20.4% for LRS and 23% for 
LRVS. After, microsilos were opened, in natura samples were taken for the quantification of pH. Into a 250 
mL becker, 9 g of silage sample from each silo were weighed in duplicate, adding 60 mL of distilled water. 
After 30 minutes rest, three consecutive pH readings were performed with the aid of a properly calibrated 
digital potentiometer (pHmeter). Data were analyzed by Proc Mixed of SAS (SAS Institute, Cary, NC) and 
means were compared by Tukey test (P<0.05). The association of low pH with silage anaerobic conditions 
is responsible for stabilizing the nutritional quality of the material. The pH of the both treatments was within 
the range recommended for grass silage, between 3.6 and 4.5, and pH means of 4.25 for LRES and 4.37 for 
LRS. This pH range inhibits the growth of undesirable anaerobic microorganisms, such as those of the genus 
Clostridium ssp. Despite an increase in the pH of the silage with the presence of legume have been observed, 
this was not significant (P>0.05). There was no influence on pH of winter grasses mixed vetch silage.

Keywords: Avena strigosa, Lolium multiflorum, microsilo, silage quality, ruminant nutrition, winter fodder
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Evaluation of whole grain oats as a fiber source in high grain rations fed to 
beef calves
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Compared to other cereal grains, whole oats because of the high relative weight of hulls in the grain is lower in 
energy and higher in fiber content (32%). This makes whole grain oats (WO) a possible fiber source for feedlot 
diets. However, substitution of long fiber from hay for WO may affect dietary physical effective fiber (NDFpe) 
supply and feed utilization by growing cattle. It is relevant to quantify animal response to this management. 
Identifying optimal inclusion level for WO in a total mixed ration would support decision- making. The 
present study evaluated the effect of graded levels of substitution of grass hay (GH, Setaria italica) for WO 
on calf growth, feed intake, dry matter digestibility and feed conversion rate. Twenty four Herford calves 
(177 ± 18 kg) were randomly allocated to eight groups and these were assigned to one of four total mixed 
rations differing in WO level in substitution of GH (DM basis): 0:21%, 7:14%, 14:7%, 21:0%, for WO:GH, 
respectively. The rest of the ration was de same for all treatments including: 48.2% ground sorghum grain, 
12.5% wheat bran, 12.5% sunflower meal, 1.0% urea, 1.95% molasses, and 2.74% of a mineral and vitamin 
premix. Rations were balanced for 14% crude protein across treatments, while NDF decreased from 38.4% 
to a minimum of 29.6% as WO level increased and physical effective fiber varied between 20.5% and 17.8%, 
respectively. Animals were gradually introduced to diets and then fed ad libitum in outdoor pens during 10 
weeks. Liveweight (LW) was recorded every 14 days, and dry matter intake (DMI) was determined daily. 
During week eight apparent DM digestibility (DMD) was estimated using acid insoluble ash concentration in 
feed and feces as an internal digestion marker. Feed to gain ratio (FGR) was calculated based on mean values 
of LW gain and DMI for the experimental period. The experiment was analyzed according to a randomized 
plot design with repeated measures, with the pen as the experimental unit. Linear and quadratic effects 
associated to WO level in the ration were tested. As level of WO in the diet (x) increased, a quadratic response 
was observed for LW gain (LWG, kg.d-1 = 1.4273 + 0.0196x - 0.0013x2, R2 = 0.81; P=0.089) and feedintake, 
expressed on a daily base (DMI, kg d-1= 9.6465+ 0.1581x -0.0117x2, R2 = 0.98; P=0.032) or LW base (DMI, 
kg 100 kg -1= 3.6726+ 0.0632x -0.0049x2, R2 = 0.99; P=0.012). A positive linear response was observed for 
feed dry matter digestibility (DMD, % = 60.95 + 1.3171x, R² = 0.96; P=0.008). On the overall, as WO in 
the diet increased less feed was necessary per unit of LWG (FGR = 6.637 - 0.0397x R2 = 0.70; P = 0.078). 
Although calf LWG would be maximized (1.50 kg d-1) when WO level reaches 7.54% of total dry matter, FGR 
is expected to improve up to 21% of WO. Results suggest that when GH represents up to 21% of a total mixed 
ration fed to growing beef calves, it is viable to substitute this fiber source for WO.

Keywords: cattle, feedlot, growth, fiber, conversion
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Excretion of Purine Derivatives from bovine ruminal fluid supplemented 
with chitosan levels
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Raquel T. Oliveira1, Charles J. S. Santos1, Jefferson R. Gandra1, Thais M. Farias1
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Chitosan is a natural biopolymer derived from the deacetylation of chitin, the main component of the 
exoskeleton of crustaceans, algae, insects and the cell wall of some fungi and bacteria. It has a structure 
similar to cellulose and can act as a functional food. This study was carried out to determine the influence 
of increasing doses of chitosan on ruminal fermentation, of grazing beef steers. Five rumen cannulated 
crossbred steers [3.6 mo and 300 ± 25 kg live weight (LW), mean ± SD] were used in a 5 × 5 Latin square 
experiment design with 21-d periods, in which the last 7 days were used for data collection. Steers were 
randomly designated to one treatment sequence: chitosan added at 0, 400, 800, 1200 or 1600 mg kg-1 DM of 
concentrate. Animals were individually allocated in paddocks (0.3 ha) uniformly covered with U. brizantha 
and were fed concentrate at 150 g 100 kg-1 of LW. Concentrate consisted of ground corn (435 g kg-1 DM), 
soybean meal (40.0 g kg-1 DM), urea (85 g kg-1 DM), and a mineral mixture (440 g kg-1 DM). Urine samples 
(100 mL) were collected by preputial stimulation on day 14 of each experimental period four hours after to 
the concentrate provision. Aliquots (10 mL) of urine were diluted into sulfuric acid (40 mL; 0.036 N H2SO4) 
to avoid purine derivatives degradation and uric acid precipitation; then, diluted urine samples were analyzed 
to creatinine, urea, uric acid and allantoin. The leftover of urine samples were frozen to determine total 
nitrogen concentration. Allantoin, creatinine and uric acid in urine were determined by colorimetric methods. 
The total excretion of purine derivatives (PD) was calculated as the sum of allantoin and uric acid amounts 
excreted in urine. The absorbed microbial purines (Pabs) were calculated using the equation: PD = 0,85*Pabs 
+ 0,385*PC0,75. There was no effect (P<0.05) for concentration allantoin and uric acid (mmol day-1), and 
average were 81.23 and 50.20. Chitosan Treatments quadratically affected (P = 0.004) the absorbed purines 
(Y=81.84+0.037X- 0.00003X2, r2=0.72); and CHI quadratically affected (P = 0.032) calculated microbial 
protein synthesis (Y=371.90+0.170X- 0.0001X2, r2=0.72. The chitosan alter the purine excretion and the 
microbial protein synthesis, wherein the highest value was observed at 850 mg CHI/kg DM of concentrate.

Keywords: addictive, microbial protein; allantoin, uric acid
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External components of immunocastrated feedlot steers with constant or 
increasing levels of concentrate in the diet
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Non-carcass products such as leather to be processed and residues of meat used for the production of feed 
may represent an increase in revenues for the slaughterhouses. The aim of this study was to analyze the 
characteristics of external components of animals finished in feedlot. For this study were used 27 pure-bred, 
immunocastrated steers of the Charolais and Nellore breeds, as well as crossbred animals of the two breeds 
with initial mean age and weight of 22 months and 250 kg respectively. The diet was formulated with a level 
of 13% of crude protein, estimating a dry matter intake of 2.5 kg/100 kg of live weight. Three treatments were 
used: Constant Treatment (CT) – forage to concentrate ratio of 60:40 in all periods. Increasing Treatment 5 
(IT5) – forage to concentrate ratio of 70:30 at the beginning of the experiment, adding 5 parts to the concentrate 
in each period, ending the experimental period with forage to concentrate ratio of 50:50. Increasing Treatment 
10 (IT10) – forage to concentrate ratio of 80:20 at the beginning of the experiment, adding 10 parts to the 
concentrate in each period, ending the experimental period with forage to concentrate ratio of 40:60. The corn 
silage was used as forage and for all treatments, the concentrate fraction was formulated with milled corn, 
soybean meal, calcitic limestone and common salt. The external components set - leather, paws, head, ears 
and tail broom – was separated and weighed during slaughter. Comparison of the empty body weight (EBW) 
occurred. No significant differences were observed for the weight of the ears (P = 0.381), with averages for 
CT and IT5 treatments being equal to 0.28 kg 100 kg-1 PCV and IT10 0.31 kg 100 kg-1 EBW. For the head 
variable, there were no significant differences (P = 0.790), the values found in the CT were 3.80 kg 100 kg-1 
EBW, IT5 3.75 kg 100 kg-1 EBW and IT10 3.69 kg 100 kg-1 EBW. The broom of the tail presented similar 
values between the treatments (P = 0.227), for CT and IT10 were found the same values (0.03 kg100 kg-1 
EBW) and 0.05 kg100 kg-1 EBW for the IT5. The leather and pawn variables were not influenced by the 
treatments (P = 0.248 and P = 0.447, respectively). In the leather, the TC10 obtained averages of 9.71 kg100 
kg-1 EBW, 9.11 kg100 kg-1 EBW for the CT and 9.17 kg100 kg-1 EBW for the IT5. In the paws the observed 
weights were 2.32 kg 100 kg-1 EBW for the IT10 treatment, 2.19 kg 100 kg-1 EBW for the IT5 treatment and 
2.18 kg 100 kg-1 EBW for the CT treatment. It was possible to conclude that the different treatments used in 
this experiment did not influence the weights of the external components.
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Fat acids composition of conventional and high sugar annual ryegrass 
cultivars grown in greenhouse conditions in Southeastern of USA
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New annual ryegrass (Lolium multiflorum) cultivars with high carbohydrate content have been developed, 
with higher concentration of fructans in leaf blades. Currently, there are no data which characterizes the fatty 
acid content present on them. The aim was to compare fatty acids present in four annual ryegrass varieties: two 
tetraploids Bandito (conventional) and Abereve (high sugar); and two diploids Lonestar (conventional) and 
Enhancer (high sugar). For this, were quantified the fat acids: lauric C12:0, myristic C14:0, palmitic C16:0, 
stearic C18:0, oleic C18:1c9, linoleic C18:2 and alpha-linolenic C18:3, saturated (SAT), monounsaturated 
(MUFA) and polyunsaturated (PUFA). Samples were obtained from plants grown in a greenhouse from Animal 
Science’s Department at Clemson University, Clemson, South Carolina/USA. Sixteen pots per variety were 
planted on January, 2013, hand watered daily and fertilized weekly with water soluble 20-10-20 (N-P-K). For 
evaluation, samples were composed of 3 cuts (March 7th, April 18th and May 30th). After cut, the material was 
immediately weighed, placed in cloth bags and frozen in azote, stored at -20°C, lyophilized and frozen. Freeze 
dried samples were transmethylated and analyzed using an Agilent 6850 (Agilent, San Fernando, CA) gas 
chromatograph equipped with an Agilent 7673A (Hewlett-Packard, San Fernando, CA) automatic sampler. 
Separations were made using a 100-m SP2560 (Supelco, Bellefonte, PA) capillary column (0.25 mm i.d. and 
0.20 mm film thickness). Column oven temperature increases from 150 to 160°C at 1°C min-1, from 160 to 
167°C at 0.2°C min-1, from 167 to 225°C at 1.5°C min-1, and then held at 225°C for 16 min. The injector 
and detector were maintained at 250°C. Sample injection volume was 1 µL. Hydrogen was the carrier gas at 
a flow rate of 1 mL min-1. Samples were run with a split ratio of 50:1. Individual fatty acids were identified 
by comparison of retention times with standards (Sigma, St. Louis, MO; Supelco, Bellefonte, PA; Matreya, 
Pleasant Gap, PA). Fat acids were quantified by incorporating an internal standard, methyl tricosanoic (C23:0) 
acid, into each sample during methylation and expressed as a weight percentage of total fatty acids (TFA). The 
data were analyzed by Proc Mixed of SAS (SAS Institute, Cary, NC) and means were compared by Tukey test 
(P<0.05). There was no significant difference (P<0.05) between cultivars for fat acids C14:0;C18:0; C18:1c9; 
SAT; MUFA and PUFA, which was most expressively present (x̅=78% TFA). Bandito presented the highest 
levels for C12:0 (0.38% TFA), Lonestar for C18:2 (19.04% TFA); C16:0. Abereve had lower values (16.38% 
TFA), with no difference (P<0.05) between the others, and C18:3 with higher levels for Abereve (63.74% 
TFA) and Bandito (60.25% TFA).

Keywords: Lolium multiflorum, fructans, monounsaturated fatty acid, polyunsaturated fatty acid, saturated 
fat acids, winter grass
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Fat weight in relation to the empty body weight of feedlot steers with a 
constant or an increasing level of concentrate in the diet
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The aim of this study was to evaluate the influence of the three treatments used in animal feeding on fat 
content in the gastrointestinal tract of 27 pure, immunocastrated, steers of the Charolais and Nellore breeds 
and crosses between them. The mean age and initial weight of the animals used were22 months and 250 kg, 
respectively.The animals were divided so that each treatment contained the same number of pure animals and 
crossed Charolais x Nellore, where the treatments were randomly distributed with one steer in each individual 
box of the feedlot.Three treatments were used, two of them being named according to the growth rate of the 
forage:concentrate ratio (F:C) along the finishing: increasing treatment 5 (IT5), where the initial F:C ratio was 
70:30, with 5 parts being added to the concentrate at each period, ending with F:C ratio of 50:50, increasing 
treatment 10 (IT10) with initial F:C ratio of 80:20, being added with 10 parts to the concentrate in each period, 
ending with F:C ratio of 40:60. The constant treatment used constant F:C ratio (60:40) along the finishing. 
The diet was formulated to meet the nutritional requirements of the animals, with a crude protein level of 
13%, estimating a dry matter intake of 2.5 kg/100 kg live weight. The corn silage was used as forage and for 
all treatments, the concentrated fraction was formulated with milled corn, soybean meal, calcitic limestone 
and common salt. After the end of the experimental period, the animals were slaughtered in a commercial 
slaughterhouse, following the normal flow of the establishment, and, therefore, the post-slaughter studies 
were carried out. The lowest ruminal fat value (P = 0.046) was obtained for the IT10 treatment (0.68 kg 
100 kg-1 PCV) when compared to CT and IT5 treatments (0.91 and 0.93 kg 100 kg-1 EBW, respectively). 
However, fats such as from the heart (P = 989), Renal (P = 0.205), Inguinal (P = 0.393), Abomasal (P = 0.284), 
Intestinal (P = 0.202) remained constant independent of the percentage of concentrate supplied. The ruminal 
fat content was lower in the treatment with the more pronounced change in the forage to concentrate ratio.

Keywords: Immunocastrated. Ruminal fat. Charolais. Nellore. Finishing
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Fatty acid profile of meat from lambs grazing Aruana grass receiving 
different levels of concentrate

J. Machado1, T.Devincenzi1, M. S. Farias1, B. N. M. Sarout1, L. Kindlein1, C. H. E. C. Poli1*
1Universidade Federal do Rio Grande do Sul, Porto Alegre/BR

*Professor, PPG Zootecnia UFRGS –cesar.poli@ufrgs.br

Lamb meat has slowly increasing its consumption all over the world, however the fat contents of this 
product can limit its purchase once consumers have been more worried about their health. We evaluated the 
feeding effect on lipid composition of lamb meat from lambs continuously grazing a tropical grass (Panicum 
maximum cv aruana) and receiving different levels of concentrate. We used six castrated and weaned male 
Corriedale lambs by paddock on a randomized block design with three blocks. The three treatments were 
distributed on nine paddocks. The treatments were: C0-Aruana grazing only; C1.5-Aruana grazing receiving 
a concentrate supplementation of 1.5% of the body weight and C2.5- Aruana grazing receiving a concentrate 
supplementation of 2.5% of the body weight. All animals have free access to water and salt blocks. At the 
end of the experimental period (90 days), the lambs were slaughtered and 24h post mortem a sample of the 
Longissimus muscle were took off for the fatty acids analysis. Lipids were extracted from the muscle with 
acetyl chloride, (20:1 vv¹) and 0.5mL of hexane. The fatty acids were analyzed by gas chromatography and 
they were identified by comparing the retention times to a standard. Retention times and areas were integrated 
and the results were expressed as percentage of the total peak areas of the identified fatty acid methyl esters. 
Data were underwent to Shapiro-Wilk test to verify their normality and then, were subjected to ANOVA and 
Tukey test at of 5% significance using the MIXED procedure of SAS, version 9.1.There was no effect of 
the feedings systems on the intramuscular fat saturated fatty acids (SFA) concentration (53.56±7.503; P = 
0.4964) either for monounsaturated fatty acids (MUFA) (39.74±6.951; P = 0.1418) and for polyunsaturated 
fatty acids (PUFA) (6.69±3.169; P = 0.1158). Total n-3 fatty acids were two times higher for C0 than for 
supplemented treatments (C1.5 and C2.5) (P<0.0001). There was no effect of the feeding systems for total n-6 
fatty acids (P = 0.0822). The n-6/n-3 ratio of the intramuscular fat was two times higher for lambs from C0 
than for the supplemented treatment (P<0.0001).Mean values were 2.94±0.575; 5.87±1.439 and 6.80±2.351 
for C0, C1.5 and C2.5 respectively. The concentration of the conjugated linoleic acid (C18:2 c9,t11) (CLA) 
on the intramuscular fat from C0 was 74% higher than on C2.5, but C1.5 was not statically different from the 
other treatments (P=0.0350). Our study demonstrates that production systemsthat finish lambs exclusively on 
grass fed promotes higher concentrations of beneficial fatty acids, especially those from n-3 group and better 
n-6/n-3 ratio.

Keywords: Panicum maximum cv aruana, supplementation, sheep, grass, n-6/n-3, PUFA
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Fatty acid profile of the Longissimus muscle of lambs fed with safflower 
grain

Mateus Silva Ferreira*1, Rafael Henrique de Tonissi e Buschinelli de Goes2, Jefferson 
Rodrigues Gandra2, Antônio Campanha Martinez3, Walter Antonio Gonçales Júnior3, 

Amanda Maristela Bega3, Luan Sitó da Silva3, Bruna Lima Chechin Catussi3
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*Doctoral student – mateusf.zoo@hotmail.com

Recent studies using oilseeds for ruminant diets have been developed with the objective of altering the fatty 
acid profile of the meat, providing a final product with beneficial qualities for human health. The objective of 
the present study was to evaluate the fatty acid profile of the Longissimus muscle of lambs fed with safflower 
grains. Eighteen male, uncastrated, mixed breed (MB) and with initial medium weight of 17.9 ± 3.9 kg lambs 
were used. The experimental diets were formulated as to being isoprotein based with 14% of crude protein 
(CP) and with medium daily weight gain of 250 g. The ingredients from the experimental diets were corn, 
soybean bran, safflower grain and tifton-85 hay as a voluminous source. The proportion of safflower grain 
added to the diet was of 0; 7.5 and 15%. The experimental diets were composed of 80% of concentrate and 
20% of voluminous. The design of the study was entirely randomized with six repetitions per treatment, using 
the initial weight as covariate. For the standardization of the carcasses, the animals were slaughtered with body 
condition score between 3.0 and 3.5; and after slaughter, the Longissimus muscle of the left side of the carcass 
was withdrawn for further establishment of the fatty acid profile. A mixture of chloroform-methanol was 
used for the extraction of fatty acids. Subsequently, the composition of the fatty acids was made using a high- 
resolution gas chromatography, with a gas chromatograph with a flame ionization detector. Total saturated, 
unsaturated and polyunsaturated fatty acids were calculated, the n-6:n-3 relations, hypocholesterolemic and 
hypercholesterolemicacids were defined; and the atherogenicity and thrombogenicity indexes were calculated. 
The data were submitted to the variance and polynomial regression analysis, the initial weight was used as 
covariate, adopting a significance level of 5%.There was no significant effect (P>0.05) for the relations of 
the saturated, unsaturated and polyunsaturated fatty acids, atherogenicity and thrombogenicity indexes and 
hypocholesterolemic and hypercholesterolemicacids ratio with medium values of 47.50; 46.32; 6.17; 0.68; 
1.47 and 1.76, respectively. There was increasing linear effect (P<0.05) for the myristic (C 14:0) Y = 1x + 
2.6417 (R2 = 0.9643), heptadecanoic (C 17:0) Y = 0.4667x + 1.4317 (R2 = 0.9932) and erucic (C 22:1) Y = 
1.52x + 0.7567 (R² = 0.9721) fatty acids. There was quadratic effect (P < 0.05) CLAY = -4.2667x2 + 0.36x 
+ 0.458 (R2 = 1) for contentes, where the animals that received a diet consisting of 7.5% of safflower grains 
presented medium value of 0.46 g kg-1. It was concluded that the inclusion of 7.5% of safflower grains on the 
lambs’ diet can improve the fatty acids profile and be beneficial to human health.

Keywords: CLA, polyunsaturated fatty acids, atherogenicity, oilseeds
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Feed behavior in confined lambs receiving four levels of concentrate in diet
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2Associate Professor – Universidade Federal do Paraná, Palotina/PR; 3DSc. Universidade 
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*1Undergraduate student – gbrunvergani@gmail.com

The use of concentrates in small ruminants diets has become quite common when considering the need to 
produce meat in a short time and with a smaller available area, considering the high for area by agriculture. That 
way a production system is necessary where the weight gain and nutrient utilization efficiency are optimized in 
order to obtain the sustainability of the production system. The aim of this study was to evaluate the ingestive 
behavior of confined lambs submitted to diets containing different levels of concentrate (40, 50, 60 and 70%) 
in dry matter (DM). Twenty four non castrate lambs, Dorper x Santa Inês, with an initial body weight of 20 kg 
and three months of age were kept in individual stalls with 1.6 m2 and raised floor. A completely randomized 
design with four treatments and six replicates per treatment was used. The animals were submitted to an 
adaptation period of two weeks in which they received a diet containing 50: 50% concentrate: hay being fed 
twice a day at 08:00 a.m and 2:00 p.m. Leftovers were weighed at 7:30 a.m. An adaptation period of 15 days 
was used. The experimental ration contained 160 and 650 g / kg of crude protein and total digestive nutrients 
(TDN), respectively. The ingestive behavior was evaluated for 24 consecutive hours, on days 15 and 45 of the 
experiment, in which animals were observed every 10 minutes regarding their activity as water intake, feed 
intake, leisure and rumination. The data were evaluated using the PROC REG procedure of SAS (1999). It 
was verified (P<0.001) an increasing linear effect for the variable idleness. For the food intake and rumination 
variables linear decreasing effect (P<0.001) was observed. The mean for leisure time for treatments 40, 50, 
60 and 70% were respectively 579.17, 585.83, 700.83 and 760.83 min/day, respectively. For the variable food 
intake, it were verified values of 280.83; 252.5; 240.83; and 236.67 min / day, respectively. Regarding the 
time spent with rumination activity, 559.17; 583.33; 700.83 and 760.83 min/day for treatments 40, 50, 60 and 
70% concentrate, respectively. The study of the ingestive behavior can be of great importance since changes 
in the behavioral pattern of the animals can represent improvements in the digestibility of the diet that could 
improve animal performance.

Keywords: Feed behavior, Lambs, Management, Nutrition
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Feed intake of different roughages on genetic groups of cattle and buffaloes
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*Master student - rodrigozootecnista@yahoo.com.br

In Brazil, corn silage, sugarcane and hay are roughages broadly used for ruminant feed. Differences among 
diverse kinds of ruminants are cited in several studies. Between them is the feed intake (FI) in cattle and 
buffaloes. This study focuses on verify the feed intake of corn silage (CS), sugarcane (SC) and Tifton 85 
hay (TH) as exclusive diets on genetic groups (GG) Bos taurus (BT), Bos indicus (BI) and buffaloes (B). 
The experiment was performed in the Digestibility Division of the Beef Cattle’s Sector, UNESP, Campus 
Jaboticabal. This is located in 21º14’ South latitude and 48º17’ West longitude of Greenwich, with altitude 
of 600 meters. The feeds (F) tested were CS (Zea mays L.), SC (Saccharum officinarum L.) variety C0413, 
and TH (Cynodon dactylon L. Pers.). This trial used three Holstein cattle (BT), three Gir cattle (BI) and three 
Jáfarabadi x Murrah crossbreed (B). The average weight was 458.33, 247.00, and 379.66 kg, respectively, 
fitted with rumen fistula. The available of animals for the trial explains the differences between weights. Every 
were male, castrated, age averaging 20 to 24 months old, and 30 days before testing they were dosed and 
sprayed against ectoparasites. At the beginning, by 8:00am and 3:00pm was given 2% of body weight (BW) 
in dry matter (DM) of CS and TH, and 1.5% of SC, adjusting the supplied amount according to consumption 
observed, allowing ample 10% of the previous day. The adjustment period was 15 days and after it 6 in data 
collection. The feeds given and the leftover were scaled, separately, homogenized. Below a sample of 10% 
was removed and stored in a freezer, at -18°C, for later bromatological analysis. To calculate FI the following 
formulas were used: Dry matter intake per day (DMI day-1) (kg) = [(DM ingested – DM leftover) / Days of 
trial]; FI %BW (%) = [(DMI / BW)*100]; FI BW0.75 [g (kg BW0.75)-1] = (DMI / BW0.75). A randomized block 
design in factorial 3 x 3 x 3, being 3 F, 3 GG and 3 blocks, was used. There was not interaction between F 
and GG. For F the DMI day-1 was higher (P<0.05) in CS and TH (6.09 and 6.91, respectively). Concerning 
FI in %BW and BW0.75 TH presented the best results (P<0.05) than CS (1.97 and 82.20 vs 1.58 and 71.44, 
respectively). Among all the consumptions studied the SC showed the lowest results (P<0.05) being 4.08 in 
DMI day-1, 1.17 in FI %BW, and 47.65 in FI BW0.75. For GG DMI day-1 differed for all (P<0.05) being higher 
in BT (7.11), followed by B (5.91) and lowest in BI (4.07). These results were proportional to their BW. The 
values to FI %BW and BW0.75 did not differ (P>0.05) between GG being them 1.52 and 71.24 for BT, 1.65 
and 62.97 for BI, and 1.56 and 67.10 for B, respectively. It is necessary to pay attention in the differences of 
feed intake for each roughage before define a diet. It is requisite to consider SC supplementation in a diet due 
to lower intake of it. The GG do not influence feed intake.

Keywords: corn silage, hay, metabolic live weight, sugar cane, Tifton 85
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Feed intake of two genetic groups fed either a fixed or a variable diet
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The cross-breeding between Nelore versus Aberdeen Angus has increased in the Central part of Brazil as 
an attempt to produce animals with greater performance and earlier slaughter age. Furthermore, the level of 
energy in the diet is determinant for the success in feedlot systems, since it has an influence on feed intake, 
weight gain, carcass traits and meat quality. The objective of this study was to determine the dry matter intake 
(DMI) of two genetic groups (Nelore or F1 Nelore × Aberdeen Angus) fed either a fixed or a variable diet. 
Thirty-six non-castrated males (18 Nelore and 18 F1 Nelore × Aberdeen Angus) with an average initial body 
weight (BW) of 411 ± 7.3 kg and 20.3 months of age were distributed in two experimental groups (fixed 
or variable diet) and housed in individual pens at the Dairy and Beef Research and Education Center of IF 
Goiano (Iporá Campus). The experiment occurred from June through September 2016 and lasted 98 days (14 
days of adaptation and 84 days for data collection). Animals were fed ad libitum  either a fixed or a variable 
diet constituted by sugar cane silage, soybean hulls, ground corn, soybean meal, urea, mineral/vitamin premix, 
and sodium bicarbonate. The fixed diet contained constant nutritional values from the beginning through the 
end of the study, whereas the variable diet contained increasing levels of energy (more ground corn) and 
decreasing levels of crude protein (less soybean meal) during the experiment. Feed refusals were measured 
daily and DMI was determined by difference between feed offered and feed refused. The experimental design 
utilized was a completely randomized in a 2 × 2 factorial scheme (two genetic groups and two diets). The data 
were analyzed by a mixed model considering genetic group and diet as fixed effects, and animal as random. 
There was no response (P>0.05) of diet on DMI, either in kg day-¹ (10.96 versus 11.35 kg day-¹; ; fixed versus 
variable diet, respectively), BW% (2.21 versus 2.28% of BW; fixed versus variable diet, respectively) or g 
kg-¹ of BW0.75 (104.19 versus 107.69 g kg-¹ ofBW0.75; fixed versus variable diet, respectively). However, F1 
Nelore × Aberdeen Angus animals increased (P<0.05) DMI in kg day-¹ (11.8 versus 10.5 kg day-¹; F1 Nelore 
× Aberdeen Angus versus Nelore, respectively), but not (P>0.05) either in BW% (2.26 versus 2.23% of BW; 
F1 Nelore × Aberdeen Angus versus Nelore, respectively) or g kg-¹ of BW0.75 (108.04 versus 103.84 g kg-¹ of 
BW0.75; F1 Nelore × Aberdeen Angus versus Nelore, respectively). The preliminary data indicate that there 
is no need for the utilization of a variable diet with increasing levels of energy and decreasing levels of crude 
protein in feedlots, and also suggest that F1 Nelore × Aberdeen Angus animals may be more suitable in a 
feedlot system due to a greater DMI compared with Nelore animals. 

Keywords: Angus, cross-breeding, energy, feedlot, Nelore, protein 
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Feed sorting of two genetic groups fed either a fixed or a variable diet
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Feeding a total mixed ration (TMR) to beef cattle is a common practice in feedlots, however one concern 
about TMR feeding is the ability of animals to selectivelyconsume or sort the various ingredients of the TMR 
according to their taste and nutritional value. The objective of this study was to determine the feed sorting 
of two genetic groups (Nelore or F1 Nelore × Aberdeen Angus) fed either a fixed or a variable diet. Thirty-
six noncastrated males (18 Nelore and 18 F1 Nelore × Aberdeen Angus) with an average initial body weight 
(BW) of 411 ± 7.3 kg and 20.3 months of age were distributed in two experimental groups (fixed or variable 
diet) and housed in individual pens at the Dairy and Beef Research and Education Center of IF Goiano 
(Iporá Campus). The experiment occurred from June through September 2016 and lasted 98 days (14 days 
of adaptation and 84 days for data collection). Animals were fed ad libitum either a fixed or a variable diet 
constituted by sugar cane silage, soybean hulls, ground corn, soybean meal, urea, mineral/vitamin premix, 
and sodium bicarbonate. The fixed diet contained constant nutritional values from the beginning through 
the end of the study, whereas the variable diet contained increasing levels of energy and decreasing levels 
of crude protein. Feed sorting was determined at 14, 28, 42, 56, 70, and 84 days after the beginning of the 
experiment. Samples containing 1.4 L of each TMR were taken at 0, 4, 10, and 24 hours post feeding and 
then separated using the 3-screen (19, 8, and 4 mm) Penn State Particle Separator (PSPS) to yield long (>19 
mm), medium (<19, >8 mm), short (<8, >4 mm) and fine (<4 mm) particles. Feed sorting was determined as 
the actual intake of each screen of the PSPS consumed between 0-4, 4-10, and 10-24 hours post feeding, and 
expressed as a percentage of the predicted intake of that correspondent screen. Values = 100% indicate no 
sorting, <100% indicate sorting against (rejection), and >100% indicate sorting for (preference). There was 
no response (P>0.05) of diet on feed sorting for long (39.8 vs. 37.8%; fixed versus variable diet, respectively) 
and short (93.6 vs. 97.3%; fixed versus variable diet, respectively) particles. Animals fed the variable diet 
increased (P<0.05) the preference for medium particles (86.4 vs. 121.2%; fixed vs. variable diet, respectively), 
while animals fed the fixed diet increased (P<0.05) the preference for fine particles (112.6 vs. 101.3%; fixed 
vs. variable diet, respectively). There was no effect (P>0.05) of genetic group for long (34.9 vs. 42.7%; Nelore 
vs. F1 Nelore × Aberdeen Angus, respectively) and short (92.1 vs. 98.7%; Nelore vs. F1 Nelore × Aberdeen 
Angus, respectively) particles. Nelore animals increased (P<0.05) the preference for medium particles (127.7 
vs. 79.9%; Nelore vs. F1 Nelore × Aberdeen Angus, respectively), whereas F1 Nelore × Aberdeen Angus 
animals increased (P<0.05) the preference for fine particles (112.8 vs. 101.1%; F1 Nelore × Aberdeen Angus 
vs. Nelore, respectively). The preliminary data indicate that a variable diet can be recommended due to an 
increased preference for medium particles, which may be beneficial for the rumen health of beef animals in
feedlots. 
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Healthier meat are desired by customers and the supplementation of microalgae into the  diet is an alternative 
to enhanced fatty acid profile and beef performance. The objective of this study was to compare beef steers 
performance and carcass yield when microalgae was added to the diet. Sixteen beef steers (299.62 ± 31 kg BW 
and seven months old) were randomly allocated to 1 of 8 pens (two animals each) and assigned to a control (CT) 
or microalgae (299.62 ± 31 kg BW and seven months old) wererandomlyallocatedto1of8pens(twoanimalseach)
andassignedtoacontrol(CT) or microalgae (MA; All-G RichTM Schizochytrium limacinum; 0.15 kg. head-1 day-

1 added to the concentrate). Each pen (4.5 x 22 m) had one drinker, one feeder (0.7 m head-1)with lateral 
protections where diet (40% corn silage and 60% concentrate, 15.4% CP and 78.2% of TDN) was offered twice 
a day. Body weight was registered every 14 days, diet intake was recorded daily. At 84 days of experiment 
steers were slaughtered, hot carcass weight (HCW), rib eye area (RYA) and fat thickness (FT) were recorded. 
Diet intake (P<0.0001) and average daily gain (P = 0.0349) were greater for CT (9.26 ± 0.36 kg and 1.41 ± 
0.05 kg day-1, respectively) compared to MA (7.73 ± 0.11 kg and 1.14 ± 0.03 kg day-1, respectively). The 
HCW (221.9 and 212.0 ± 22.0 kg. day-1 for CT and MA, respectively), carcass yield (53.32 and 53.78 ± 1.6% 
for CT and MA, respectively), RYA (83.03 and 83.94 ± 9.8 cm2 for C Tand MA, respectively) and FT (3.87 
and 3.81 ± 1.6mm for CT and MA, respectively) were not affected by treatments (P>0.05). Microalgae use 
reduced DMI and ADG, however carcass characteristics were unaffected. Researches with different levels of 
microalgae into beef cattle diet are necessary.

Keywords: Beef performance, Schizochytrium limacinum, feedlot
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Winter grasses silage is an option in ruminant nutrition, due to decrease on forage production, caused by 
some species seasonality. Although have great nutritive value to be used as silage, the forage legumes must be 
mixed with grasses, on account of high buffering capacity. Fibrous contents are very important on ruminants 
feeding, responsible for the maintenance of pH and ruminal microbiota. However, fibrous content vary greatly 
between fodder, depending on the species, maturity and growth environment. The aim was to evaluate the 
impact of mixed with vetch (Vicia sativa, L.) on fibrous content of lopsided oat (Avena strigosa, Schreb.) 
and annual ryegrass (Lolium multiflorum, Lam.) silage. Research was carried out at Unidade de Ensino e 
PesquisafromUniversidadeTecnológicaFederaldoParaná(Unepe/UTFPR), campus Dois Vizinhos, from April 
to November 2016. The experimental area was shared into three blocks of six 9 m2 plots. Experimental design 
was randomized blocks, with two treatments and three repetitions. Treatments were lopsided oats and annual 
ryegrass silage (LRS), or silage from lopsided oats and annual ryegrass mixed with vetch (LRVS). Seeding was 
manual throwing sowing, with 60 kg ha-1, 40 kg ha-1 and 30 kg ha- 1 lopsided oats, annual ryegrass and vetch 
seed’s density, respectively. Before silage, two cuts were made to standardize the forage canopy. The third cut 
material remained exposed on experimental field for three hours pre-drying. After, plants were immediately 
pricked in particles of 5 cm with razor type fodder grinder and 37 days kept in experimental PVC microsilos 
with 10 cm diameter and 50 cm length. The 2.350 kg ensiled total mass was compacted at a density of 650 
kg m-3 (wet). After opening, silage samples were picked up from each microsilo, placed in a forced-air dryer 
at 55°C for 72 hours, obtaining the partially dried sample (PDS). Afterward, samples were ground through 
a Wiley mill to pass a 1 mm sieve. Fibrous content were estimate by neutral detergent fiber (NDF; %Dry 
Matter) and acid detergent fiber (ADF; %Dry Matter). Thus, 0.5 g of PDS were weighed into 16 μ polyester 
bags, and analyzes were made sequentially. For NDF, the analysis have been included alpha-amylase and 
samples were treated in neutral detergent solution in autoclave for 40 minutes at 110 ° C and then, sunken in 
acetone solution for 20 minutes. After 105°C drying and weighing, samples were treated with acid detergent 
solution, following the same previous procedure in autoclave. Data were submitted to variance’s analysis by 
Proc. Mixed of SAS (SAS Inst., Inc., Cary, NC) and, when significant the difference, means were compared 
by Tukey’s Test (P<0.05).It was not observed difference between treatments (P<0.05), with LRS:56.1% and 
LRVS:57.9%, NDF content. ADFS contents observed were LRS:34.1% and LRVS:34.7%. The inclusion of 
vetch on mixed with winter grasses had no impact on silage fibrous content.

Keywords: acid detergent fiber, Avena strigosa, Lolium multiflorum, neutral detergent fiber, ruminant nutrition, 
Vicia sativa
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Forage allowance and performance of dairy cows in different supplementation strategies

Márcia M. Oziemblowski1, Aline C. Dall-Orsoletta1, João G. R. Almeida1, Deise A. Knob1 

Caroline B. de Faria1, Cássio F. Lopes1, Gabriela M. Michelon1 Henrique M. N. Ribeiro- 
Filho*1

¹Universidade do Estado de Santa Catarina, Lages/SC
*Scientific Reseacher - henrique.ribeiro@udesc.br

Supplementation strategies are enable to increase total dry matter and energy intake when compared to 
grazing dairy cows without supplementation. In this sense, the aim wastoevaluatethedrymatterintake(DMI)
andmilkproductionofdairycowsstripgrazing an annual temperate herbage (Avena sativa L. + Lolium multiflorum 
L.) exclusively or receiving different supplementation strategies. The treatments were grazing exclusively (G); 
grazing + 3.2 kg DM of corn ground (CG) and grazing + 4.2 kg DM of corn silage (CS). Supplements were 
calculated in order to provide the same amount of net energy for lactation (NEL). To achieve the same post-
grazing sward height, herbage allowance (HA) were 40, 33 and 29 kg DM cow-1 for treatments G, CG and 
CS, respectively. Twelve lactating dairy cows (Holstein × Jersey) were divided into six lots and distributed 
in a 3 × 3 Latin square design, throughout three periods of 17 days, using the last five days for evaluations. 
The post-grazing sward height was similar between treatments, averaging 13.5 cm. The total DMI increased 
12.6% in CS treatment and 20.6% in GC treatment when compared to G treatment. The substitution rate (kg 
herbage DMI less per kg supplement DMI) were 0.51 and 0.22 to CS and CG treatments, respectively. The 
milk production was greater (+ 1.3 kg day-1) in GC treatment when compared to G and CS treatment, which 
were similar and averaged 21.8 kg day-1. It is possible to conclude that, for dairy cows grazing an annual 
temperate pasture, corn silage supplementation is a tool to increase mainly instantaneous stocking rate, while 
corn ground is a tool to improve mainly individual milk production.

Keywords: pasture, corn silage, corn ground, substitution rate
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Fractionation of carbohydrates and proteins of diets with different 
inclusions of sunflower cake

Tallita Fassula*1, Angelita X. dos Santos1, Ederson L. Henz1, Vinicius C. Brito1, Maria C. G. 
de Arruda1, Natalia G. Leite1, Marcus V. R. D. Ferreira1, Leandro D. F da Silva1 

1Universidade Estadual de Londrina, Londrina/PR, Brazil
*Undergraduate student – e-mail: tallita_fassula@hotmail.com

The objective of this study was to evaluate the fractionation of carbohydrates and proteins of diets with 
different levels of sunflower cake (SC). The diets contained 0; 24; 48 and 72% of replacement of the cottonseed 
meal per SC. Total carbohydrates (CHO) were determined using the equation: CHO (% dry matter, DM) = 
100 -% crude protein (CP) -% EE -% ash. The fraction C (%CHO) was calculated by the equation: lignin 
(%NDF) * 2.4. The fraction B2 (%CHO) was obtained by the equation: NDFap - C (% CHO). The fraction of 
non-structural carbohydrates, fraction A + B1 (% CHO), was determined by the equation 100 - (% CP +% EE 
+% NDFap +% ash). Crude protein was partitioned into five fractions. The protein fraction A or NPN (% CP) 
was calculated by the difference between the total N content and N-insoluble in trichloroacetic acid (TCA).
The protein fraction B1 + B2 was calculated by the equation: B1 + B2 (%CP) =% TCA -% neutral detergent 
insoluble protein (NDIP). The protein fraction B3 (% CP) was calculated by the difference between the NDIP 
and the acid detergent insoluble protein (ADIP). The fraction C was considered as the ADIP, unavailable 
protein. The experimental design was randomized blocks (four treatments, four periods and five replications 
per sample). Data were submitted to analysis of variance and regression analysis at 5% of significance using 
the SAS program. The CHO decreased linearly (P < 0.05; R2 = 0.93) as the SC increased. The levels of 48 and 
72% of SC presented the lowest values of CHO, 62 and 59% respectively. The fraction A + B1 representing the 
portion of rapid ruminal degradation presented a negative linear effect (P < 0.05; R2 = 0.83), ranging from 57.5 
to 27.9%, respectively, for 0 and 72% of SC inclusion in relation to CHO. The B2 fraction presented a linear 
increasing effect (P < 0.05; R2 = 0.53), ranging from 16.1 to 30.6% for 0 and 72% of SC inclusion respectively. 
This B2 fraction increase can be due to the increase of NDFap as the inclusion of SC increases. There was an 
increasing linear effect on the C fraction of CHO (P < 0.05; R2 = 0.43), ranging from 0.10 to 0.16%, content 0 
and content 72% SC respectively. About the nitrogen compounds, the fraction A (non-protein nitrogen) of the 
diets studied presented a linear increasing effect (P < 0.05; R2 = 0.47), with the greatest values being for 48 
and 72% inclusion of SC, 26,7 and 24,9 % respectively. The B1 + B2 protein fraction had a linear decreasing 
effect (P < 0.05; R2 = 0.47), as there was an increase in the inclusion content of SC, due to the increase in the 
NDFap contents present. The fraction B3 (fraction degraded slowly in the rumen), did not present significant 
(P > 0.05) difference in this study. Fraction C (lignin-associated protein, tannin protein complex and products 
from the Maillard reaction) showed a linear negative effect (P < 0.05; R2 = 0.44). The inclusion of SC in the 
studied diets influences the fractions of CHO and CP, so, SC can be a co-product with potential substitution 
for use in feedstuffs without losses in nutritional parameters.

Keywords: byproducts, feed evaluation, nutritional value, ruminant nutrition
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Gas production from forages incubated in vitro with or without antibiotic 
and/or antifungal addition

Lucas S. Santos, Mariana P. Mezzomo1, Claudio A. Pozo, Flaiane S. Campos, Gilberto
V. Kozloski*1

1Universidade Federal de Santa Maria, Santa Maria/RS, Brasil
*Assistant Professor - gilberto.kozloski@ufsm.br

The study was conducted to evaluate the interactive role of bacteria and fungi on forage degradation in vitro. 
In vitro assays were conducted with samples of Cynodon spp. and Lolium multiflorum as substrates. Dried and 
ground (1 mm screen) samples were weighed (1.5 g) in 160 mL flasks and incubated in vitro during 72 h in 
medium (80 mL buffer + 20 mL rumen inoculum) containing or not antimicrobial substances. A mixture  of 
penicillin, chloramphenicol and streptomycin (500 mg L-1 of each) were used as antibiotic and cycloheximide 
(50 mg L-1) was used as antifungal. In vitro fermentations were conducted anaerobically in a water-bath 
slow-stir system at 39°C. Treatments were: antibiotic (Ab), antifungal (Af), negative control (i.e. without 
antimicrobials) or positive control (i.e. with both Ab and Af). Three assays were conducted, and three flasks 
were used for each forage type and treatment in each assay. Gas volume was measured at 3, 6, 9, 12, 24, 36, 
48 and 72 hours of incubation. Data of the three flasks in each assay were averaged for analysis. The MIXED 
procedure of SAS was used for data analysis, using a variance-covariance model that included the fixed effects 
of forage type and treatments, and time of incubation as the covariate. Linear and quadratic interactions were 
tested and, by convenience, treatment means within specific times of incubation were also compared by 
contrast analysis. There was not significant interaction between forage type and treatments for any variable. 
There was a significant quadratic interaction (P < 0.05) between treatments and time of incubation. The gas 
production at 36 hours of incubation was, on average, 146, 130, 49 and 11 mL (s.e. = 13.8) and, at 72 hours 
of incubation, was 177, 164, 77 and 15 mL (s.e. = 15.9) for negative control, Af, Ab and positive control 
treatments, respectively. At either time of incubation 36 or 72 hours, gas volume in negative control was 
higher than in other treatments, and gas volume in positive control was lower than in other treatments (P 
< 0.05). Moreover, gas volume was always lower in Ab than in Af (P < 0.05). These results indicate that 
throughout 72 hours of in vitro fermentation bacteria had the most important role on forage degradation what, 
however, was increased by fungi activity. The mechanisms by which fungi interact with bacteria for degrading 
forage into the rumen needs to beelucidated.

Keywords: bacteria, degradation, forage, fungi, rumen 
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Gender status effect on performance and carcass traits of feedlot Angus x 
Nellore cattle

Lenise F. Mueller*1, Júlio C. C. Balieiro1, Adrielle M. Ferrinho1, Joyce J. M. Furlan1, Maisa 
L. N. Furlan1, Mariana Zanata1, Fernando Baldi2, Angélica S. C. Pereira1

1University of Sao Paulo, Pirassununga, SP, Brazil; 2Sao Paulo State University, Jaboticabal, 
SP, Brazil

*Doctoral student – lelemueller@usp.br

Beef cattle performance and carcass traits can be modified by the sex of the animals. Therefore, the goal of 
this study was to evaluate the influence of gender status on performance and beef carcass traits of feedlot 
Angus x Nellore cattle. Were used 176 cattle, 20 months of age, from the Brazilian Certified Angus Beef 
Program, assigned into four treatments: 32 bulls, 48 steers, 48 immunocastrated and 48 heifers, presenting 
initial mean weight of 251.4 ± 3.62 kg for bulls, 266.6 ± 2.95 kg for immunocastrated, 226.4 ± 2.95 kg for 
steers, and 255.4 ± 2.95 kg for heifers. Animals were immunocastrated by vaccinating three times with anti-
GnRH vaccine (Bopriva®, Zoetis Brazil). Cattle were fed in confinement during 190 days with high-grain 
diet containing 80% concentrate (corn grain, soybean meal, sunflower meal, and a mineral mixture) and 20% 
forage (bagasse of cane). At the end of the experimental period, were verified the average daily gain (ADG, 
kg) and body weight (BW, kg) and cattle were harvested. At the end of the slaughter line, was collected data of 
the hot carcass weight (HCW, kg) and dressing percentage (DP, %) of each animal. After 24 h the left halves 
of the carcasses were cut between the 12th and 13th ribs to measure rib eye area (cm2), fatt hickness (mm),and 
marbling score by visual analyze using USDA QUALITY GRADE. Statistical analyzes were performed using 
the proc MIXED SAS® program, including the fixed effect of gender status, and the random effect of cattle 
within of gender groups. Bulls presented increased ADG, BW, and ribeye area when compared with the 
other gender status (P<0.01). The gender status had no effect on carcass DP% (P=0.1558), but significant 
differences were observed for HCW, where bulls and immunocastrated presented higher values compared 
to steers and heifers (P<0.01). The beef from heifers group had greater fat thickness when compared to the 
other categories (P<0.01). Additionally, heifers and steers presented increased marbling scores compared to 
the bulls and immunocastrated (P<0.01). However, beef from steers presented high level of marbling score 
(Prime) when compared to the beef from heifers. In general, bulls presented greater performance than the 
other gender status feedlot Angus x Nellore cattle. However, it is important to highlight that the steers produce 
high intramuscular fat deposition when compare to the beef provided by bulls, immunocastrated, and heifers.

Keywords: Beef cattle, sexual condition, intramuscular fat, Bos taurus, Bos indicus, beefgrading
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Goat grazing behavior supplemented with rations containing Copernicia 
prunifera or Bactris setosa palms fruits
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1Universidade Federal do Piauí, Teresina/PI; 2EMBRAPA Meio-Norte, Teresina-PI
*Professor - arnaud@ufpi.edu.br

Protein-energy supplementation in pastures promotes increase in nutrient supply, in addition to improving 
the use of animal fodder. In this sense, as alternative to classic ingredients which have a high cost, Carnauba 
(Copernicia prunifera (Mill.) H.E. Moore) and Tucum (Bactris setosa Mart.) palms fruits are of high 
availability in Mid North of Brazil. The objective of this research was to evaluate the grazing behavior of 
goats supplemented with rations containing Carnauba or Tucum palms fruits. An area of 0.330 ha-1 of Panicum 
maximum cv. Tanzania was divided into nine pickets, in a rotational stocking system, and the pasture was 
managed at 24 days of regrowth in three grazing cycles, allowing forage supply of 8.25% and stocking rate 
of 4.53 UA ha-1. Twenty one male goats with 21.7 ± 2.4 kgLW were divided into three groups, one being 
exclusively pasture and two supplemented at 1.5% LW level at 8:00 hours with rations containing 40% of 
Carnauba or Tucum palms fruits in supplements formulated to meet 40% of the requirements of goats (0.103 
kgCP day-1 and 0.570 kgTDN day-1). The grazing behavior was evaluated during three days in each grazing 
cycle, by visual observation every 10 minutes, recording the grazing, leisure, rumination and displacement 
activities. Goat supplementation in pasture resulted in reduction (P<0.05) of the grazing time inrelation to 
group only in pasture (5.59 h), due energy of the supplement, with a consequent increase of the leisure time 
by supplemented animals (2.53 h), in average 1.08 h more than the control group (1.45h). The supplemented 
animals moved longer in the picket (0.47 h) than the animals kept only on pasture (0.26 h). There was no 
influence (P>0.05) in rumination time (0.69 h), because this activity occurs preferably at night. There was 
higher grazing frequency (P<0.05) for animals kept only in pasture, with more than 90% of the animals 
performing this activity in 9:00 AM to 10:30 AM, and only 45% of supplemented goats during that period, 
with increase after 10:40 AM (88%). The temperature and humidity index (THI) estimate to morning was 70.2 
and to afternoon 72.1, with the highest THI recorded among 12:00 PM to 13:00 PM (74.8) and in 13:00 PM 
to 14:00 PM (75.2), above the alert interval of thermal stress (74 to 78) to goats, reducing the percentage of 
animals in grazing activities in this period to less than 45%. Supplementation of goats with rations containing 
carnauba or tucum palm fruits reduces pasture consumption, relative to level and feed formulation, resulting 
in possibility of increase stocking rate and optimize animal production by area.

Keywords: alternative feed, Copernicia prunifera, grazing, pasture supplementation
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Goats fed with different carbohydrate sources associated with urea
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*Doctoral student - oxagalvis@gmail.com

The goats feeding system in the Brazil semiarid is based on the Caatinga. The main raw material used to 
increase the energy and protein supply, such as corn and soybean meal, are not produced in the region and 
their inclusion increases the production costs. Thus, there is a necessity to look for alternative energy and 
protein sources available in the region. The cactus (Nopallea cochenillifera Salm Dyck) and cassava meal 
could have the potential to reduce the use of corn as energy source and urea as nitrogen source. The objective 
of this study was to evaluate the effect of different carbohydrates sources associated with urea on the nutrients 
intake, food behavior and the goats’ performance. The experiment was conducted at the Federal University 
Rural de Pernambuco (UFRPE), it lasted 120 days (30 days of adaptation and 90 days of trial). Thirty-two 
castrated males without a defined race and with an initial average weight of 19.8 kg ± 3.1 kg were randomly 
assigned to one of four treatments in a complete randomized design with the initial weight as a covariate. 
The treatments were: 1. corn + soybean meal, 2. corn + urea, 3. Cassava meal + urea and 4. Cactus + urea. 
All the treatments had as heno Tifton source (580 g/kg of DM), mineral salt mixture and ad libitum water. 
The variables measured included the food intake, weight gain, food conversion and the feeding behavior. For 
behavior, observations were carried out at every ten minutes for 24 hours to determine time spent on intake, 
rumination and idle. The dry matter intake an ethereal extract was 743.4, 341.9 and 11.8 g d -1 average, for 
goat fed with corn (soybean meal or urea) and cassava meal + urea, different from the cactus + urea treatment 
(497.5, 252.3 and 8.1 g d -1) (P<0.05). The intake protein was similar between the treatments with corn 
(soybean or urea) 131.5 g/d differedfrom cassava meal + urea and cactus+ urea (87.9 g d -1) (P<0.05). The 
time spent for the food intake in the goats groups with diets with corn (soybean meal or urea) and cassava meal 
(average 279.2 minutes d -1) higher than the diet of cactus + urea (218.6 minutes d -1) (p=0,0785), while the 
time for rumination and idle was similar between the different carbohydrates sources. The highest final body 
weight (29.3 kg) and the daily average gain (103.4 g d -1) was obtained with the diet of corn and soybean meal 
similar to the corn + urea diet (28.8 Kg and 93.4 g d -1) and different from the diet of cassava (25.9 kg and 73.1 
g. d -1) or cactus + urea (21.4 Kg and 21.2 g/d). However, the final body weight and gain was similar between 
the goat diet with corn + urea and cassava meal + urea (p<0.05). The food efficiency was similar to the goat 
fed with Corn (soybean or urea) and cassava meal different from the goats fed with cactus + urea. The use 
of thecactus + urea as a substitute for corn and soybean meal decreased the nutrient intake and weight gain. 
The cassava meal with urea can be one substitute of corn and soybean meal when feeding goats in semiarid 
regions.
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Growing beef cattle on tetraploid ryegrass pasture: male and female 
performance
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Joseli Stradiotto Neto1, Simone S. Werner1, Ângela F. Rech1, Tiago C. Baldissera1
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*Researcher: vanessafavaro@epagri.sc.gov.br

In the southern region of Brazil, the annual cold season grasses are an alternative for forage production 
to supply the animals’ food deficiency in autumn-winter. Annual ryegrass (Lolium multiflorum) c can be 
considered as the most important forage for the agricultural context of this region. Tetraploid ryegrass plants 
have broader leaves, high total forage mass production, longer vegetative cycle, and greater ratio between 
content and cell wall, raising the larger cell size levels of soluble carbohydrates, proteins and lipids. In recent 
years, new ryegrass cultivars have been made available on the market, however information on the productive 
cycle and animal performance of these materials is scarce. The objective of this study was to evaluate the 
productive cycle of tetraploid annual ryegrass, under rotational grazing, as well as the performance of male 
and female growing beef cattle. The trial was carried out for two consecutive years by planting annual ryegrass 
(cultivar Winter Star) in an area of 4 ha, subdivided into four paddocks. It was evaluated available dry matter 
before animals input, residual dry matter after animals output to calculate total dry matter (DM) production. 
Fourteen crossbred cattle (seven male; seven female; mean live-weight: 250 kg; aged approximately 8 months 
on Day 0) were used for the experiment. The forage offer was regulated by “put and take” system and the 
tester animals were maintained in the plots for the entire period of experiment. The experimental design was 
completely randomized and the data analyzed by the statistical program R with significance level of 5%. In 
both years of experiment it was realized five grazing periods. The total dry matter production was higher in 
the second year when compared to the first year of the trial (6718.2 and 4555.2 kg of DM ha-1, respectively; 
P<0.05) consequently, higher dry matter production allowed greater gain per area. In the first year of the 
experiment the average stocking rate was 2.2 AU ha-1 with similar daily weight gain between males and 
females (855.8 g animal-1), accumulating a live weight gain per hectare of 530.8 kg in 158 days. In the second 
year the mean stocking rate was 3.6 AU ha-1 with daily weight gain of 0.99 kg animal-1 for males and 0.82 
kg animal- 1 for females (P<0.05), totalizing a live weight gain per hectare of 666.4 kg in 152 days. The 
results demonstrate that the cultivation of winter grasses, such as the tetraploid ryegrass Winter Star, provides 
adequate weight gain for males that will be destined to slaughter and growth for heifers intended for breeding, 
increasing productivity in a critical period of the year in the southern region of Brazil.

Keywords: animal gain, gain per area, grazing period, Lolium multiflorum, rotational grazing
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Growth performance of two genetic groups fed either a fixed or a variable 
diet
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Alves¹, Matheus Silva Rodrigues¹, Rowberta Teixeira dos Santos¹, Eduardo Rodrigues de 

Carvalho¹ (eduardo.carvalho@ifgoiano.edu.br)
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The utilization of cross-breeding between Bos taurus versus Bos indicus has been used as an attempt to 
produce animals with greater performance and better meat quality. In addition, the level of energy in the diet 
is determinant for the success in feedlot systems, since it has an influence on intake, weight gain, carcass traits 
and meat quality. The objective of this study was to determine the growth performance of two genetic groups 
(Nelore or F1 Nelore × Aberdeen Angus) fed either a fixed or a variable diet. Thirty-six non-castrated males 
(18 Nelore and 18 F1 Nelore × Aberdeen Angus) with an average initial body weight of 411 ± 7.3 kg and 20.3 
months of age were distributed in two experimental groups (fixed or variable diet) and housed in individual pens 
at the Dairy and Beef Research and Education Center of IF Goiano (Iporá Campus). Theexperiment occurred 
from June through September 2016 and lasted 98 days (14 days of adaptation and 84 days for data collection). 
Animals were fed ad libitum either a fixed or a variable diet constituted by sugar cane silage, soybean hulls, 
ground corn, soybean meal, urea, mineral/vitamin premix, and sodium bicarbonate. The fixed diet contained 
constant nutritional values from the beginning through the end of the study, whereas the variable diet contained 
increasing levels of energy (more ground corn) and decreasing levels of crude protein (less soybean meal) 
during the experiment. Animals’ body weight was recorded every two weeks after a twelve-hour solid fasting. 
The experimental design utilizedwasacompletelyrandomizedina2×2factorialscheme(twogeneticgroupsand 
twodiets).Thedatawereanalyzedbyamixedmodelconsideringgeneticgroupanddiet as fixed effects, and animal 
as random. Feeding either a fixed or a variable diet did not alter (P>0.05) the body weight of the animals (492.5 
versus 501.9 kg; fixed versus variable diet, respectively). There was an effect (P<0.05) of genetic group on 
growth performance,inwhichF1Nelore×AberdeenAngusanimalshadagreater(P<0.05)body weight compared 
with Nelore animals (515.9 versus 478.5 kg; F1 Nelore × Aberdeen Angus versus Nelore, respectively). The 
preliminary data indicate that there is no need for the utilization of a variable diet with increasing levels of 
energy and decreasinglevels of crude protein in feedlots, and also suggest that F1 Nelore × Aberdeen Angus 
animals maybemoresuitableinafeedlotsystemduetoagreatergrowthperformancecompared with Neloreanimals.

Keywords: Angus, body weight, energy, feedlot, Nelore, weight gain
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Hair coat shedding and ectoparasites infestation in Braford heifers
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Marcio Cinachi Pereira2, Sérgio Augusto Ferreira de Quadros2, Sandra Regina Souza 
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1Universidade do Estado de Santa Catarina, Lages/SC, Brasil; 2Universidade Federal de 
Santa Catarina, Florianópolis/SC;

*Master student - rafahorstmann@gmail.com

In general, cattle that shed their coats more quickly in the spring have their performance improved. The 
infestation by ectoparasites causes countless losses to livestock production, including predisposition to 
secondary infections, devaluation of leather and weight loss. The objective of this study was to verify if 
precocious hair coat shedding heifers present less infestation by ectoparasites in comparison to non-precocious 
heifers for this characteristic. Fifteen two-years-old Braford heifers were used for the study. For these purpose, 
hair coat shedding was evaluated using a visual score (1 to 5). Score 1 was assigned to animals with a shorter 
and sleeker coat associated to summer; score 2 to animals that presented mainly a summer coat; score 3 
was assigned to half winter - half summer coats; score 4 to animals initiating shedding phase, and score 
5 was assigned to animals with a full thicker winter coat. To measure infestation by ticks (Rhipicephalus 
(Boophilus) microplus), all the female ticks (≥4.5 mm) present on one side of the animal’s body were counted. 
For infestation by horn flies (Haematobia irritans), all those that were on the back and loins of the animals 
at the time of immobilization were considered. In the infestation by bot fly larva (Dermatobia hominis) all 
the nodules present on the left side of the heifers were considered. Two groups were created for the hair 
shed: precocious (coat score equal to 1 in november, mid-spring) and not precocious (coat score greater than 
1 in the same period). Variables were measured individually in the animals at regular intervals of 21 days. 
Analysis of variance was performed using the least squares method and Tukey test, using the GLM procedure 
of the SAS University Edition (2016) statistical program. Precocious heifers had a mean visual score lower 
(1.87) than those classified as non- precocious (2.12) throughout the evaluation period. The number of bot 
fly larva nodules was significantly lower (P = 0.08) in precocious heifers (1.57) than in the non- precocious 
group (3.10), as well as infestation by ticks (P = 0.01) between the precocious (0.35) and non-precocious 
(0.91). For horn-fly infestation, no significant differences were observed between the precocious (0.97) and 
non-precocious (0.99) groups. The heifers who shed their coats early in spring had lower infestation by bot fly 
larva and tick when compared to the non-precocious group.

Keywords: beef cattle, hair coat shedding score, parasitic resistance
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Herbage intake and productivity in lamb production systems on pastures 
of Southern Brazil
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Herbage intake is the main determinant of grazing animals productivity, being influenced by factors related to 
animal, pasture and their interactions with the environment. The objective was to know the productivity and 
forage intake of lambs in pasture production systems between September and November 2012, in the district 
of Reserva-PR, Brazil. Ile de France breed animals with 55 days of age and initial body weight of 20 kg (BW) 
were evaluated. The predominant forage species were ryegrass (Lolium multiflorum) and Tifton - 85 (Cynodon 
spp). The treatments consisted in two production systems: (1) early weaned lambs receiving a concentrated 
supplementation of 2% of BW per day and (2) lambs without weaning and without supplementation, both 
raised on pastures with herbage allowance above 12% DM per day. The animals were evaluated until slaughter, 
with (1) 37.26 kg and (2) 34.07 kg (P> 0.05). Herbage intake was measured using the n-alkanes technique 
and C32 (dontriacontane) was the extern marker , which was offered twice daily for ten consecutive days 
at each evaluation; feces were collected from the sixth day, twice a day. The C32 dosage was 40.09 mg in 
the first experimental stage and 36.31 mg in the second stage, and the internal marker chosen was C31 due 
to it`s better fecal recovery. N-alkanes were extracted by saponification and filtration in columns of micro 
silica, for later analysis in gas chromatography. The statistical analyses were done by t-student test. Herbage 
intake was 3.78% BW for lambs without weaning and without supplementation, higher than weaned and 
supplemented lambs, 2.46% BW (P <0.01). For weaned and supplemented lambs, substitutive effect of pasture 
by concentrate was noted, represented by constant DM intake with herbage intake reduction, in proportion 
to the increase in supplement intake. Weaned and supplemented lambs presented higher average daily gain 
than those without weaning and supplementation (P <0.01, 235 g.day-1 x 172 g.day-1, respectively). No 
weaned and supplemented lambs showed high herbage intake capacity, and both systems presented favorable 
productivity.

Keywords: grazing, n-alkanes, pasture, sheep, supplementation, weaning 
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Homeopathic additives improve blood metabolites of grazing dairy cows

Carolina Q. Carollo1, Gustavo M. Porangada1, Cibele A. Pedrini1, Natyaro D. Orbach1, 
Rafael S. Barbosa1, Andréa M. A. Gabriel1, Euclides R. Oliveira1, Jefferson R. Gandra1*

1Faculdade de Ciências Agrárias, Universidade Federal da Grande Dourados, Rodovia 
Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil

*Advisor – jeffersongandra@ufgd.edu.br

This experiment aimed to determine whether homeopathic additives Convert-H and Figotonus (CONV-H 
and FIGO; Real H Animal Health and Nutrition, Campo Grande, MS, Brazil) influence blood metabolites 
of cows under a semi-intensive management. The experiment was carried out in a commercial farm of Mato 
Grosso do Sul state in Brazil (77.8 of temperature-humidity). Thirty-six multiparous Holstein cows (136±52 
DIM, 23.8±4.96 kg d-1, and 512±65 BW, at the start of experiment) were used in a completely randomized 
experiment, being assigned to control diet, top dressed CONV-H (150 g -1d, equal amounts in each meal) 
and FIGO (100 g d-1 equal amounts in each meal) during 84 d. Cows were maintained in pasture of Panicum 
maximum (cv. Mombasa), excepted for periods of milking and meals (4 h/d). Cows received feed in individual 
bunks consisting of fixed amounts of corn silage (6.2kgd-1DMbasis) and grain mixture adjusted according  to 
(NRC, 2001). Blood was collected by puncture of coccygeal vessels in sterile vacutainers on day 0, 21, 42, 63 
and 84 of experimental period always before the morning feeding. Then, samples were centrifuged (2,000×g, 
4ºC for 15 min) and plasma was harvest for further biochemical assays. Data were analyzed as repeated 
measures using the PROC MIXED of SAS 9.3, and data from the start of experiment were used to covariate 
adjustments. Cows supplemented with CONV-H presented higher glucose concentration (mg dL-1) than 
Control, but no differences were observed in relation to FIGO. Regarding the total cholesterol levels, lower 
concentrations were observed for the cows supplemented with FIGO in relation to the other treatments. This 
result indicates higher hepatic metabolism for these animals, and a better liver condition was observed due 
to the lower concentration of hepatic enzymes (asparte aminotrasferase and alkaline phosphatase) presented 
by cows supplemented with FIGO in relation to Control. Cows supplemented with CONV-H showed higher 
concentration of ionic calcium (mgdL-1) than Control, but no differences were observed in relation to FIGO. 
Homeopathic additives improved blood metabolites of grazing dairy cows in a semi-intensive management.

Keywords: calcium, glucose, organic additive, pasture, total cholesterol
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Homeopathic additives improve thermal comfort of grazing dairy cows 
under a semi-intensive management
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This experiment aimed to determine whether homeopathic additives Convert-H and Figotonus(CONV-Hand
FIGO;RealHAnimalHealthandNutrition,CampoGrande,MS, Brazil) influence thermal comfort of cows under 
a semi-intensive management. The experiment was carried out in a commercial farm of Mato Grosso do Sul 
state in Brazil (77.8 of temperature-humidity). Thirty-six multiparous Holstein cows (136±52 DIM, 23.8±4.96 
kg d-1, and 512±65 BW, at the start of experiment) were used in a completely randomized experiment, being 
assigned to control diet, top dressed CONV-H (150 g d-1, equal amounts in each meal) and FIGO (100 g d-1 equal 
amounts in each meal) during 84 d. Cows were maintained in pasture of Panicum maximum (cv. Mombasa), 
excepted for periods of milking and meals (4 h d-1). Cows received feed in individual bunks consisting of 
fixed amounts of corn silage (6.2 kg d-1 DM basis), and grain mixture adjustedaccordingto(NRC,2001).
Infraredthermalimages,respiratoryfrequency,rectal and skin temperatures were performed on days 19, 20 and 
21 of each experimental period, twice daily (8h00 and 16h00). The thermal camera using was (Testo 880, 
Brandt Instruments, Prairieville, LA, USA). The anatomical region assessed by thermal camera were the head, 
eyes and snout. Data were analyzed as repeated measures using the PROC MIXED of SAS 9.3, and data from 
the start of experiment were used to covariate adjustments. According to the data collected and the values 
of temperature-humidity (77.8)obtainedduringtheexperimentalperiod,itwasobservedthattheanimalswereon 
moderate to intense heat stress throughout the evaluation period. Cows supplemented with CONV-H and 
FIGO additives presented lower rectal temperature (39.01; 38.26 and  38.48 oC) and respiratory (47.56; 
43.79 and 46.96 m min-1), respectively for Control CONV-H and FIGO. In addition, lower heat emission was 
observed for cows fed with homeopathic additives, heat head emission (30.90; 30.01 and 30.56 oC) heat eyes 
emission (36.70; 36.11 and 36.28 oC) and snout heat emission (31.88; 30.62 and 30.66oC), respectively for 
Control CONV-H and FIGO. Homeopathic additives improved thermal comfort grazing dairy cows in a semi-
intensive management.

Keywords: heat stress, heat infrared emission, dairy production, organic additive, pasture
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Homeopathic additives improves milk yield and composition of grazing 
dairy cows
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Dourados-Itahum, km 12, CEP: 79804-970, Dourados, MS, Brasil

*Advisor – jeffersongandra@ufgd.edu.br

This experiment aimed to determine whether homeopathic additives Convert-H and Figotonus (CONV-H 
and FIGO; Real H Animal Health and Nutrition, Campo Grande, MS, Brazil) influence thermal comfort of 
cows under a semi-intensive management. The experiment was carried out in a commercial farm of Mato 
Grosso do Sul state in Brazil (77.8 of temperature-humidity). The experiment was carried out in a commercial 
farm of Mato Grosso do Sul state in Brazil (77.8 of temperature-humidity). Thirty-six multiparous Holstein 
cows (136±52DIM, 23.8±4.96 kg d-1, and 512±65 BW, at the start of experiment) were used in a completely 
randomized experiment, being assigned to control diet, top dressed CONV-H (150 g -1d, equal amounts in 
each meal) and FIGO (100 g d-1 equal amounts in each meal) during 84 d. Cows were maintained in pasture 
of Panicum maximum (cv. Mombasa), excepted for periods of milking and meals (4 h/d). Cows received 
feed in individual bunks consisting of fixed amounts of corn silage (6.2 kg d-1 DM basis), and grain mixture 
adjusted according to (NRC, 2001). Cows were milked and fed twice daily (5h00 and 16h00), being the milk 
weight registered and samples taken weekly.Milk samples were analyzed to contents of fat, protein, lactose, 
casein, milk ureic N and somatic cell count (SCC) at Clínica do Leite  (University of Sao Paulo, Piracicaba, 
Bazil). Milk ureic N concentration was determined by enzymatic-colorimetric method. Data were analyzed as 
repeated measures using the PROC MIXED of SAS 9.3, and data from the start of experiment were used to 
covariate adjustments. Cows supplemented with CONV-H and FIGO presented higher milk yield, fat correct 
milk 3.5 % and fat (kg d-1 and g kg-1). The animals that received the additives showed reduction of somatic cell 
count relation to Control (199; 86 and 99 1,000 -1 mL), respectively for Control, CONV-H and FIGO. Animals 
supplemented with CONV-H and FIGO from the 21st day showed higher milk yield (1.14 kg d-1) relation to 
Control. The CONV-H and FIGO supplements showed higher fat content (2.6 g kg-1) at 42st day and (2.2 g kg-

1) at 84st experimental period. Homeopathic additives improved milk yield and somatic cell count of grazing 
dairy cows in a semi-intensive management.

Keywords: dairy production, milk fat, organic additive, pasture, somatic cell count
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In situ degradability and characterization of pineapple (Ananas comosus) 
residue silage
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The experiment was conducted at the Amazon’s Federal Rural University , Campus Parauapebas, in order 
to evaluated the chemical composition and in situ degradability of dry mater (DM), neutral detergent fiber 
(NDF) and of crude protein (RP) resulting from the the silage of pineapple (Ananas comosus) residue, which 
is formed by peel, crown and bagasse. After being crushed, these residues (peel and crown) were ensiled in 
polyethylene barrels and manually compacted. About 100 days after silage, we collected samples, which were 
pre-dried in an oven with forced ventilation (55ºC), and divided each sample into two sub-samples which 
were processed in a knife mill with sieves containing one mm meshes (to evaluate the content of dry matter, 
crude protein, neutral detergent fiber corrected to ashes and protein, ethereal extract (EE), acid detergent fiber 
(ADF), neutral detergent insoluble protein (NDIP), lignin and then we computed the contents of non-fibrous 
carbohydrates (NFC) and total digestible nutrients (TDN) or two mm meshes (for evaluation of the in situ 
degradability). The samples of pineapple residue silage were weighed in nylon bags, properly tagged, and 
respecting the relation of 20 mg cm²-1 of surface. Later, the samples were incubated into nine crossbreed Santa 
Ines ovines, male, castrated, with an average weight of 43.77 ± 2.82 kg, rumen fistulated and individually 
housed in 1.0 m x 2.0 m metabolic cages equipped with troughs and waterers. We evaluated the following 
incubation times: 0, 3, 6, 12, 16, 18, 24, 48, 72, 96, 120 and 144 hours, using three of them for each incubation 
time. The degradation profiles of the DM, NDF and RP were estimated using the reparametrized first-order 
asymptotic model described by the equation: Yt = A + B × (1- e(–kd × t)). The fraction actually degraded of 
DM, NDF and RP was computed by the model: DE = [A + (B × kd)/(kd + kp)]. The pineapple residue silage 
presented It also presented 33.50% of soluble fraction (A), 43.41% of potentially degradable fraction (B) and 
23.09% of non-degradable fraction (I) of dry matter, corresponding to 53.38% of degradation of the DM. 
For the NDF, the fractions A, B and C, 17.41; 52.54 and 30.05%, respectively, with 40.52% of degradation 
of NDF and for the RP the fractions A, B and C were, respectively, 69.86; 19.65 and 10.49%, corresponding 
to 79.76% effective degradability of the RP for a passage rate of For the subproduct, they were, respectively, 
53.38; 40.52 and 79.76% pineapple residue silage. Therefore, the pineapple residue silage presented high non-
fibroous carbohydrate content and high degradation rate of the dry matter and neutral detergent fiber, and we 
must observe the large scale availability and the long-term costs for use in diets for ruminants. 

Keywords: food, alternative, nutrition, ruminant, subproduct.
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In situ degradability of marandu palisadegrass in grazing cows 
supplemented or not with soybean oil
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Fats and oils are very concentrated sources of energy; they contain about 2.25 times as much digestible 
energy as the carbohydrates in grain. They are added to animal feeds to increase the energy density of the 
ration. However, the excess of fat or oil can inhibit fiber digestion in the rumen. The objective of this work 
was to evaluate the in situ ddegradability of dry matter (DM) of marandu palisadegrass in grazing cows 
non-supplemented or supplemented with concentrate or soybean oil. Trial was carried out at experimental 
field of Embrapa, Porto Velho, RO, Brazil. Three crossbred rumen-canulated dry cows grazing marandu 
palisadegrass (Urochloa brizantha Stapf cv. Marandu) pasture managed by intermittent stocking with two 
days of occupation and 28 days of resting. Animals were distributed in 3x3 Latin square design with three 
14-day periods (10 days for diet adaptation and 4 days for rumen incubation) and three treatments: no-
supplementation (NS), supplementation with concentrate (SC) and supplementation with concentrate plus 
soybean oil (SO). Ingredients of concentrate were corn, soybean meal, urea and mineral, which were balanced 
for 30% of crude protein (CP) and 80% of total digestible nutrients (TDN). Soybean oil (7% on DM basis) 
was homogenously mixed to SO concentrate just prior the meal. Daily, two kg per cow of each concentrate 
were offered in two equal meals at 8 a.m. and 4 p.m. The grass samples were taken by hand-plucked method. 
For in situ trial, 0.5 grams of 1-mm milled grass placed in 25-cm2 TNT100 bags was rumen incubated for 0, 
6, 12, 36, 48 and 96 hours. Potential Degradability (PD) was estimated by the model PD = a + b*(1 – e-ct). 
Effective Degradability (ED) was estimated by the model ED = a+(b*c)*(c+k)-1, considering passage rate 
(Kp) of 5 % hour-1.The marandu palisadegrass had 8.08 % of CP, 59.77% of NDF and 30.04% of ADF. There 
were no differences among treatments. The PD (%), ED5% and the parameters a (soluble fraction, %), b 
(insoluble potentially degradable, %) and Kd (degradation rate of b fraction, % h-1) of palisadegrass DM in 
non-supplemented cow (NS treatment) were: 69.79, 28.12, 13.29, 56.50 and 1.78, respectively; in the SC 
treatment were: 74.60, 32.79, 12.98, 61.63 and 2.37, respectively; in the SO treatment were: 73.34, 32.74, 
13.26, 60.08, 2.4, respectively. The concentrate supplementation with or without 7% of soybean oil do not 
affect rumen DM degradation of marandu palisadegrass.

Keywords: rumen degradation, dairy cattle, tropical grass
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In vitro digestibility of crude protein from soybean meal from normal and 
damaged grains
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Soybean meal is the main source of protein used in the formulation of diets of the production animals, being 
the state of Mato Grosso the largest producer of this oilseed. However, the quality of soybeans can be affected 
by the presence of breakdowns, and the industry establishes the limit of tolerance of up to 8% of damaged 
grains without the producer being penalized. According to literature data, the defects that contribute the most 
to depreciating soybean quality are chopped, fermented and molded grains, and there is a correlation between 
the incidence of fungi, moldy and fermented grains with protein and soy acidity. However, there have been 
no changes in protein and lipid content in soybeans due to breakdwns, however, there is no information on 
the effects of this type of problem on the potential of soybean meal from damaged grains. The evaluation 
of ruminant foods through in vitro techniques has been widely disseminated because it allows to identify 
especially the effects of food composition on ruminal digestion. In this sense, the present work was carried 
out to evaluate the in vitro digestibility of crude protein (DIVPB) of soybean meal from normal grains (FSN) 
and grain containing 80% damaged (FSA). For this purpose, about 340 mg of FSN and FSA sample were 
weighed into 120 ml amber flasks (approximately 150 mg PB) in duplicate. In these flasks, 10 mL of ruminal 
liquid as well as 40 mL of buffer solution were added and the incubation was carried out in a water bath at 
39 ° C at times 6, 12, 24 and 48 hours. At the end of each time the flasks in duplicate were removed for the 
FSN and FSA, filtered with TNT in buchner funnel, dried in a greenhouse for 12 hours and weighed the 
residue, allowing to calculate the DIVPB. The DIVPB data were submitted to analysis of variance using the 
MIXED procedure of the SAS. The DIVPB, in times 12 and 48 hours were higher for the FSN in relation to 
the FSA, with values of 83.17 and 69.77 (P = 0.0424) and 99.48 and 97.37 (P = 0.0035 ) Respectively. Thus, 
soybean meal from 80% damaged grains presented lower DIVPB at the times mentioned, which may affect N 
availability for ruminal microbiota growth and microbial protein synthesis in ruminant animals fed with this 
type of bran. 

Keywords: In vitro incubation, microbial growth, breakdowns, protein 
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In vitro digestibility of conventional and high sugar annual ryegrass 
cultivars grown in greenhouse conditions in Southeastern of USA
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Annual ryegrass (Lolium multiflorum) is a winter forage widely used in ruminant production, being different 
as its ploidy (2n; 4n). Aiming for an improvement in the digestibility of these animals, new cultivars with 
high sugar content have being developed. The aim was to compare the in vitro true digestibility (IVTD) of 
four annual ryegrass varieties: two tetraploids Bandito (conventional) and Abereve (high sugar); and two 
diploids Lonestar (conventional) and Enhancer (high sugar). Sixteen pots per variety were planted on January, 
2013, in greenhouse from Animal Science’s DepartmentatClemsonUniversity,Clemson,SouthCarolina/USA.
Plantswerehand watered daily and fertilized weekly with water soluble 20-10-20 (N-P-K). Three harvests, 
by 5 cm cutting height, were made, at sixweek intervals (March 7th, April 18th and May 30th). After cutting, 
material was immediately weighed, placed in cloth bags and flash frozen in azote, stored at -20°C until freeze 
dried. For in vitro digestibility technique, it were ground through a Wiley mill to pass a 1 mm sieve and 0.5 g 
of sample were weighed into acetone pre-rinsed incubation bags in duplicate for each variety and for all three 
digestibility assays. Rumen fluid was collected from three cannulated Holstein dairies, kept in pre-warmed 
thermic bottles (39°C), filtrated while poured up with CO2, for 30 seconds. A total of 400 mL of the filtered 
rumen fluid was poured into the incubation jar with1600 mL of buffer (KH2PO4, 8.3 g L-1, MgSO4*7H2O, 0.41 
g L-1, NaCl, 0.41 g L-1, CaCl2*2H2O, 0.08 g L-1urea 0.41 g L-1, Na2CO3 , 2.5 g L-1 and Na2S*9H2O, 0.16 g L-1).
The digestibility technique applied for the estimation of IVTD was the ruminal fermentor methodology for 48 
hs unremitting. After, samples were treated by a NDF solution in a fiber analyzer apparatus. The IVTD was 
obtained by calculating NDF content in the residue post incubation. The data were analyzed by Proc Mixed of 
SAS (SAS Institute, Cary, NC) and means were compared by Tukey test (P<0.05). The data obtained showed 
that Abereve had the greater IVTD (81.57%), and there’s no significant difference (P<0.05) between IVTD 
of Bandito and Enhancer (70.30%; 68.61%), while Lonestar presented the lower digestibility (62.26%). The 
ryegrass Abereve presented the best choice for digestibility. High sugar content varieties showed improved the 
IVTD just only for tetraploid cultivar.

Keywords: Lolium multiflorum, fructants, ploidy, true digestibility, ruminant, winter grass
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In vitro gas production kinetics of diets for ruminants containing 
differents carbohydrate sources associated with urea
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The rate and extent of ruminal fermentation of carbohydrates and protein depends on the characteristics of 
the food, and the interaction in the degradation of these macronutrients has a direct influence on the flow of 
nutrients from the rumen to the intestine. Our aim was to evaluate the in vitro gas production kinetics of diets 
for ruminants containing different carbohydrates sources associated with urea. The experimental diets were: 
corn + soybean meal; corn + urea; cassava scrapings + urea; spineless cactus + urea. For all diets was used 
Tifton hay, as forage (ratio 58:42). It was incubated 1 g of sample pre-dried at 55°C and ground to 1 mm, in 
glass bottles containing 90 mL of the nutrient medium and 10 mL of inoculum, injecting CO2 continuously 
to maintain the anaerobic environment. The inoculum was collected from rumen fistulated cattle, with five 
replicates. Then, the bottles were sealed with rubber stoppers and incubated in an oven at 39°C. The cumulative 
gas production was estimated by measuring the pressure of the gases produced during the fermentation process 
using a pressure transducer (LOGGER AG100 - Agricer) at 0, 3, 6, 9, 12, 15, 18, 21, 24, 30, 36, 48, 60, 72 and 
96 hours after incubation. To determine the parameters, the bicompartmental logistic model was used with 
the aid of the PROC NLMIXED of SAS®, where: A + D = total volume of gas produced (mL g-1 DM), A = 
gas volume produced by the degradation of non-fibrous carbohydrate (NFC), D = gas volume produced by 
the degradation of the fibrous carbohydrates (FC) under a slow degradation, B = specific gas production rate 
due to the degradation of NFC (h-1), E = specific gas production rate due FC degradation and L = lag phase. 
The total gas production (TGP), GP by NFC (A) and GP rate due NFC degradation (B) was higher (P<0.05) 
for the diet cassava scrapings + ureia. The colonization time (L) was higher (P<0.05) from the diet spineless 
cactus + ureia in relation to corn + soybean meal. GP by FC did not differ (P>0.05) among diets. These results 
can be explained by the higher concentration of NFC (405.7 g kg-1 DM) in the diet containing cassava + urea 
compared to the other diets (292.8, 340.4 and 283.0, respectively), since NFC are directly related to GP. In 
addition, differences in the fermented carbohydrates types may also justify the results. So, diets containing 
cassava scrapings provide greater ruminal fermentation.

Keywords: cassava scrapings, gas production, rumen, spineless cactus
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In vitro Methane production of Avena sativa L. submitted to different 
levels of nitrogen fertilization
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One of the gases responsible for the greenhouse effect is methane (CH4) and cattle production accounts for 
25 to 33% of the total CH4 of anthropogenic origin because the ruminal microbiota contain methanogenic 
bacteria. There is great interest in quantifying the factors that can influence CH4 production by ruminants. 
This work aims to evaluate the production of CH4 by the in vitro degradation of Avena sativa L. IPR 126, 
submitted to different levels of fertilization. The work was carried out between April and September of 2013 
in the municipality Dois Vizinhos, located in the Southwest of the Paraná State, with a subtropical climate. 
The experimental area consisted in three blocks with four plots of six m2 (2 x 3m), one plot for each treatment, 
with a block spacing of 0.5 m, each block being a repetition. The Avena sativa L. IPR 126 seeds were seeded 
and fertilized with 145 kg ha of ready-to-use formulation 08-20-10 (N-P-K). Afterwards, a standard cut was 
made 10 cm above the ground when the oats reached 25 cm in height. Subsequently, three cuts were performed 
every 21 days. Covering fertilization with the levels of 0, 60, 120 and 240 of N ha-1, urea was applied after 
each cut.A randomized block design with three replications was used. For the measurement of methane, 10 
mL samples of the gas produced were collected, using a vacutainer type vessel, at 6, 9, 12, 24, 48 and 96 hours 
of incubation in vitro. After gas collection, the samples were analyzed in Gas Chromatograph (Shimadzu GC-
2014, Model "Greenhouse"). The data were transformed by the Box-Cox method, as they did not have normal 
distribution, and analyzed by means of analysis of variance, followed by regression for the quantitative factors 
(fertilization levels) and Tukey test for the qualitative (cutoff period) when necessary. There was no significant 
difference in the different levels of N fertilization and in the interaction between treatment and cut. However, 
there was effect of the cutoff period. The second harvest period showed the highest production of CH4, which 
may have occurred due to climatic factors, since during this period there was a drought of eleven days that 
may have influenced the quality of the plant and consequently it in vitro degradation and production of CH4.
There was only effect of the cut-off period, with no effect of methane production at any of the fertilization 
levels.

Keywords: global warming, greenhouse effect, harvest period, livestock, oats, ruminant nutrition
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In vitro NDF digestibility of the Marandu grass from rainy season in function 
of tannins levels
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Lemes da Rocha1, Ana Paula da Silva Carvalho1, Perivaldo de Carvalho1, Stefhany Jassniker 
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Tannins are polyphenols compounds of vegetable origin, which are soluble in water and presents the ability 
to interact with proteins, forming tannin-protein complexes which are resistant to microbial attack, increasing 
the outflow of protein in the duodenum. These complexes are generally unstable being their chemical bonds 
continuously broken and reestablished, depending on the pH of the environment. However, tannins can also to 
bind carbohydrates and microorganism enzymes and consequently negatively affect fiber digestion in the rumen. 
Thus, the this study aimed to evaluate the effects of tannins levels associated tothree types of supplements with 
different levels of rumen degradable protein (RDP) on in vitro digestibility of neutral detergent fiber (IVDND F) 
and pH of a forage-based diet by use of the in vitro gas production. The tannins levels were: 0, 0.5,1.0 and 1.5% 
of the incubated diet, combined to supplements with RDP levels which weredesignated as low (LRDP), medium 
(MRDP) and high (HRDP), in a completely randomized design with factorial arrangement 4x3. The forage used 
in the incubation Urochloa brizantha cv. Marandu grass, which was collected in dry season from experimental 
farm. Two incubations were performed in 120 mL amber flasks (48 units), where 0.5 g of the diets was weighed 
(forage:supplement ratio of 75.6: 24.4), using ruminal liquid from two cattle kept on grazing conditions. The 
supplements were formulated with corn meal, soybean meal, DDG and urea in different proportions in order 
tomeet the established RDP levels. All the incubation steps associated to medium preparing and ruminal fluid 
manipulation werecarried out using anaerobic techniques with CO2 flushing and the incubation was run at 39 ºC 
in a water batch. The pH was measured at 24, 48 and 72 hours of incubation while in vitro NDF digestibility 
(IVDNDF) was evaluated at 48 hours and 72 hours of incubation. Thetannins levels presented a tendency (P = 
0.0507) of linear reduction on IVDNDF at 48 hours. The pH at 24 hours was affected by showed a supplement 
type, with a higher value (6.63) for URDP supplement, while there is no statistical difference between supplements 
with low and medium PDR (6.57 and 6.58). There are not interactions effects between tannins levels and type 
of supplement. Tannins levels did not affect IVDNDF in any time of in vitro incubation, having seen observed 
averages values of 66.27 and 66.91% at 48 and 72 hours of incubation. Theabsence of tannins levels of IVDNDF 
may be explain because the forage has been collected on rainy season and presented a good nutritive value, 
with 11.74% of CP. Tannins levels do not negatively affect IVDNDF of good quality forage regardless of RDP 
supplementation.

Keywords: Active tannin, ruminants, Urochloa brizantha, degradation
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Inclusion of citrus pulp in the lambs feed diet: performance, carcass trait 
and meat quality
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The fresh citrus pulp is an alternative food for small ruminants feeding. The few studies on this topic do not 
define the best way of using citrus pulp in animal feed and whether it is economically viable. Also there was 
no studies showing the effect of fresh citrus pulp on carcass and meat quality. Sixteen crossbred Texel lambs 
were confined in individual stalls and randomly assigned to four increasing levels of inclusion of citrus pulp 
(0, 15, 30 and 45%; n=4 animals per treatment) to replace corn silage. The total diet was formulated to meet 
the daily protein and energy needs. The animals were confined with initial average body weight of 21.61 
± 1.75 kg. The food provided and respective orts were weighed daily to determine dry matter intake and 
diet cost. The animals performance was weekly evaluated until reach 32 kg of body weight, which was the 
established weight for the slaughter of lambs. The average daily weight gain (ADG) in each treatment was 
0.366; 0.325; 0.354; 0.388 kg and the average days in confinement was 37.75; 37.75; 30.75; 32.5 respectively 
for 0, 15, 30 and 45% of citrus pulp inclusion, with no difference for these variables between treatments. 
The dry matter (DM) ingestion showed a quadratic shape, increasing until 29,4% of citrus pulp inclusion 
(P<0.01). Moreover, the shoulder cut weight increased linearly with inclusion of citrus pulp (P<0.01). The 
neck weight increased until citrus pulp inclusion reach 8,7% (P<0,01). The others in vivo characteristics 
(biometry, conformation and body condition score) as well as carcass traits (biometry, conformation, state of 
fatness, subcutaneous fat thickness, texture, marbling and color) were not affected by treatments. Also, the 
non-carcass components weight were not affected by treatments. The initial pH of the carcasses was 6.55, 
while the final pH was 5.59, with no difference between treatments. The total cost of the diet (R$/Kg of live 
weight) for gain during confinement period did not differ (P>0.05) between treatments (2.48; 2.84; 2.90; 
2.87 reais (R$) respectively for 0, 15, 30 and 45% of citrus pulp inclusion). The replacement of corn silage 
by until 29% of citrus pulp promotes an increase of DM ingestion and further increases noble lamb cuttings 
i.e. shoulder weight. Herein we demonstrated for the first time the citrus pulp can be included in the small 
ruminants diet without compromising carcass and meat quality.

Keywords: Economics, nutrition, sheep, by-products
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Inclusion of pelleted sugarcane crop residue in finishing diets
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Five ruminally fistulated Nellore steers (403 ± 47 kg BW) were used were used in a 5 × 5 Latin square design 
to evaluate the effects of inclusion of pelleted sugarcane crop residue (SCR) as fiber source in finishing diets 
on apparent total tract nutrients digestibility and rumen fermentation. The SCR replaced whole shelled corn 
(WSC) in a finishing WSC-based diet (85% WSC + 15% pelleted concentrate). Treatments were Control 
(CTRL): no inclusion of SCR; SCR3: 3% SCR; SCR6: 6% SCR; SCR9: 9% SCR; and SCR12: 12% SCR. 
Each experimental period lasted 14 d, which included 9 d for adaptation followed by 5 d of samples and data 
collection. Fecal samples were collected on rectum of each steer (before feeding, 6 and 12 h after feeding). 
Indigestible NDF (iNDF) was used as a marker for the estimation of fecal output of DM. Apparent total tract 
digestibility of DM, OM, CP, and NDF was calculated as follow: 100 - 100 × [(concentration of iNDF in feed/
concentration of iNDF in feces) × (concentration of nutrient in feces/concentration of nutrient in feed)]. Orts 
were accounted for in nutrient concentration of feed. Samples of rumen fluid were collected before and every 
3 h after the first feed delivery at five locations inside the rumen. Ruminal pH was recorded immediately 
after rumen fluid collection, analyses of VFA were performed by gas chromatography and the concentration 
of ruminal ammonia nitrogen by spectrophotometry. Polynomial regression equations were used to evaluate 
linear and quadratic models using the “epr” package of R software. A P≤0.05 was considered significant and 
trends are discussed at P≤0.10. There were no effects of pelleted SCR inclusion on intakes of DM, OM, and 
CP (P≥0.31). Intake of NDF linearly increased up to 120%, and the fecal output of DM increased up to 112% 
(from CTRL for SCR12 diet). Apparent total tract digestibility linearly decreased (P<0.01) 30% for DM, 28% 
for OM, 45% for CP, and 61% for NDF, from CTRL for SCR12. Ruminal pH overall mean was 5.7 (treatments 
means ranged from 5.4 to 6.1 throughout hours post feed delivery) and showed time effect (P<0.01) reaching 
the lowest value before feed delivery (0 h; mean 5.6) and the highest value 3 h after feed delivery (mean 5.9). 
No treatment effect (P = 0.17) and no interaction of treatment × time (P = 0.26) were observed on ruminal pH 
(means were 5.7, 5.6, 5.7, 5.7, and 5.9 for CTRL, SCR3, SCR6, SCR9, and SCR12, respectively). No effects 
of treatment (P = 0.13), time (P = 0.14), and treatment × time interaction (P = 0.59) were observed on rumen 
ammonia nitrogen concentration. The concentration of rumen ammonia nitrogen ranged from 5.3 to 10.8 mg 
dL-1) among treatments throughout hours post feed delivery (treatment means were 8.7, 5.9, 6.9, 6.8, and 6.3 
mg dL-1 for CTRL, SCR3, SCR6, SCR9, and SCR12 diets, respectively). Concentrations of VFA were not 
affected by the added SCR (P≥0.13). Pelleted sugarcane crop residue seemed to be low fermentable and non-
effective to stimulate rumination by cattle fed WSC-based finishing diet due to its high fiber content, low NDF 
digestibility, and the short particles size.

Keywords: Beef cattle, fiber, ruminant nutrition

Theme 9  |  Ruminant nutrition and production

mailto:sousagdebora@gmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1087
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The objective was to evaluate the intake of nutrients in lambs fed mesquite pod meal in pastures of Massai 
grass (Panicum maximum cv. Massai). Lambs meat production is a growing activity in Brazil, with the 
Northeast being one of the country’s largest producers. It is known that this region suffers variation in the 
quality and availability of fodder during the year. In this context, the bran of the mesquite pod meal stands 
out in the Northeast as an alternative food source for ruminants due to its availability, availability in the 
region and production of pods even during prolonged drought periods. Thirty - year - old lambs of the Santa 
Inês breed, with approximately 120 days of age and initial mean body weight of 24.2 kg ± 3, were used in a 
Massai grass pasture (Panicum Maximum cv. Massai), distributed in a completely randomized experimental 
design during 104 days. Supplements were formulated to be isoenergetic (84% NDT) and mesquite pod meal 
was included in the supplement at the levels: 0%, 25%, 50% and 75% provided in the amount 1% of body 
weight. Voluntary intake of nutrients from the supplement was determined by the difference between the 
amount of nutrients in the material supplied and the amount present in the leftovers. Forage consumption 
was estimated with the aid of the external titanium oxide marker and the indigestible neutral detergent fiber 
marker. The total consumption was obtained from the sum of the consumption of supplement and forage, 
the data obtained were analyzed with the help of PROC GLM of the SAS (version 9.2) adopting α of 0.05. 
The dry matter intake of the forage (421 g - day) was not affected (P> 0.05) by the inclusion of mesquite 
pod meal in the supplement. The inclusion of mesquite pod meal at the 0%, 25%, 50% and 75% levels in the 
supplement increased (P<0.05) its consumption (193.4, 270.3, 265.2, 288.9 g - day respectively). This result 
can be justified by the greater acceptability of mesquite pod meal in relation to maize and soybean, due to 
the presence of sugars in the algaroba pod, which serve as a natural palatabilizer. The total dry matter intake 
(59.9.2, 701.7, 691.1, 709.8 g - day, respectively) and crude protein consumption (84.7, 105.4, 103.7, 108.8 g - 
day, respectively) increased with inclusion of mesquite pod meal in the supplement (P < 0.05). The increase in 
the total dry matter consumption and crude protein consumption was due to the increase in supplementary dry 
matter consumption, since there was no effect on the dry matter intake of the forage. With this, it is concluded 
that the mesquite pod meal can be included in the supplement of lambs of Santa Inês race in levels of up to 
75%, improving the total dry matter consumption.

Keywords: Ingestion, grazing, ruminants, sheep
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Influence of inclusion of sunflower cake in the excretion of purine 
derivatives and microbial protein production of beef cattle
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The supply of amino acids from the microbial protein is fundamental to the protein metabolism of ruminants, 
because most of the amino acids absorbed in the small intestine are of microbial origin. Therefore, evaluating 
the efficiency of the synthesis and the flow of microbial protein to the duodenum is important because these 
factors exert an influence on the productive response of the animal to the diet being used. The objective of 
this study was to evaluate the synthesis of purine derivatives and microbial protein production in confined 
beef cattle fed levels of inclusion of sunflower cake. Were used 32 young zebu bulls, with average initial 
body weight of 374.4 kg, divided into four treatments with 0, 9, 18 and 27% of sunflower cake inclusion. Two 
urine spot samples were collected from each animal, urine samples were evaluated for the purine derivatives 
of allantoin and uric acid, and the flow of microbial nitrogen and absorption of purine derivatives were also 
calculated. The data were submitted to analysis of variance and the means submitted to regression analysis, 
being considered the level of 5% of significance. Excretion of uric acid was not influenced by the inclusion 
of sunflower cake (P=0.3905), with a mean daily excretion of 18.7 mmol. There was a quadratic effect 
(P=0.0387) for allantoin excretion, and the 9% inclusion level of sunflower cake had the highest excretion of 
allantoin (131.5 mmol.day-1). For the excretion of total purines, a quadratic effect (P=0.0434) was observed, 
and the animals receiving the 9% inclusion diet of sunflower cake had the highest excretion of total purines 
(152.2 mmol.day-1).The inclusion of sunflower cake generated a quadratic effect (P=0.0434) on the uptake of 
microbial nitrogen, and the 9% inclusion level generated the highest absorption of microbial nitrogen (110.7g.
day-1).The inclusion of 9% of sunflower cake in the beef cattle diet enhances the synthesis and absorption of 
microbial protein. 
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Ingestion of nutrients from Jersey cattle fed diets containing different 
levels of distiller’s dried grains with solubles (DDGS) to replace soybean 

meal
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The use of coproducts generated from industrial processes is an alternative of food in animal feed, Distiller’s 
Dried Grains with solubles (DDGS) is a co-product of ethanol production from the fermentation of corn 
grain and other cereals. The objective was to evaluate the daily intake of nutrients in Jersey cattle fed diets 
containing different levels of distiller’s dried grains with solubles (DDGS) in substitution of soybean meal. 
The experiment was conducted in the Milk Cattle Sector of the Experimental Station. Dr. Antônio Carlos dos 
Santos Pessoa, in the Laboratory of Animal Nutrition and Blood Parameters Laboratory, belonging to the State 
University of the West of Paraná - UNIOESTE, Campus Marechal Cândido Rondon-PR, were used five steers 
Jersey, castrated, cannulated in the rumen , with approximately five years and average body weight of 689 ± 
52 kg. The animals were distributed in a 5x5 Latin square experimental design, with five treatments and five 
experimental periods of 19 days. The first 13 days for adapting the diets and six ays for the data collection, 
totaling 95 days. The treatments tested were levels of soybean meal replacement by DDGS of maize in the 
diet (0%, 25%, 50%, 75% and 100% in the dry matter). The diets were formulated to meet the requirements 
of the animals, being composed by a proportion 60:40, and the corn silage used was the corn silage and the 
formulated concentrate contained milled corn, soybean meal, DDGS, mineral supplement, calcitic limestone, 
Adopting the provision of 1,5% of body weight. The intake of dry matter and nutrients were determined by 
the difference between the supply and the leftovers. The nutrient intake data were analyzed in a Latin square 
scheme using the MIXED procedure of SAS 9.3 (SAS Institute, 2002), and the DDGS levels were evaluated 
by orthogonal polynomials by testing the linear and quadratic model. In order to determine the intake of dry 
matter, mineral matter, crude protein, determination of neutral detergent fiber and total carbohydrates was 
not influenced by treatments (P> 0,05). However, for intake of ethereal extract (EE) and acid detergent fiber 
(FDA) presented in a linear increasing effect (P <0,05), as result of the substitution of soybean meal by DDGS 
in diets increasing by 0,0015 and 0,008 kg / day respectively, as a result of the 1% increase in dietary levels. 
The DDGS is a co-product with high nutritional value, thus demonstrating that DDGS can be used as feed in 
ruminant feed to 100%, which allows an excellent nutrient intake because, due to its high protein and highly 
degradable rumen value.

Keywords: alternative, food, feeding, ruminants
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Ingestive behavior and performance of lambs in pasture systems
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*Master student – mylenap89@gmail.com

The success of the sheep production systems in pastures depends, among other factors, on the performance 
obtained by lambs. This aspect is directly related to the forage intake and its efficiency of use by animals, 
observed from the ingestive behavior. The present study aimed to evaluate the performance of lambs, as well 
as the ingestive behavior through bite rate, mean bite mass and the forage intake rate in two production systems 
in pastures. The experiment was carried out on Sheep and Goat Production and Research Center (LAPOC), 
Federal University of Paraná (UFPR) from September to November 2015. 36 White Dorper animals were 
evaluated, 24 lambs and 12 ewes, distributed in two lamb production systems: 1) suckling lambs (SL) on 
pasture until slaughter weight (38.51 ± 4.30 kg); 2) weaned and supplemented lambs (WSL) at 65 ± 5 days of 
age, on pasture, receiving 2% of body weight (BW) of concentrate, until slaughter weight (35.51 ± 4.40 kg). 
The pasture was composed of black oat (Avena strigosa) and ryegrass (Lolium multiflorum Lam.) overseeded 
on Tifton-85 (Cynodon spp.), with the presence of other volunteer plant species. Continuous grazing with 
variable stocking rate was used and herbage allowance at 16% of the BW. The experiment had a completely 
randomized design with four replications, with two treatments (systems), and the animals were uniformized 
by initial weight (26.53 ± 4.47 kg). The animals were weighed every 14 days to obtain the mean daily weight 
gain. For the determination of the bite rate, the methodology of continuous bite monitoring was used, in which 
each evaluator monitored one animal for three hours daily, in three evaluation periods. The number of bites 
by animal and evaluation was recorded. For that, four lambs from each system were followed up, totaling 
72 hours of monitoring. As well to calculate the mean bite mass and the intake  rate, 20 forage samples were 
collected from the bites of the animals. The bite rate was determined by the ratio between the number of 
bites per evaluation and the time of grazing. The intake rate was calculated by multiplying the number of 
bites per evaluation by the mean bite mass. The R software was used for statistical analysis and ANOVA 
was applied. The means were compared by the Tukey test to 5% of significance. Twentyseven bites types, 
categorized according to their botanical and morphological structure, were identified. The mean daily weight 
gain for WSL lambs was 0.21 ± 0.09 kg and for SL lambs was 0.16 ± 0.09 kg (p = 0,047) and it decreased 
with the maturity of pastures (p < 0.001). The bite rate of WL (14.96 ± 1.42) was lower than SL lambs (18.31 
± 1.05)(p = 0.015) and did not differ between evaluations (p > 0.05). There was no effect of the system nor 
the evaluation period (p > 0.05) on forage intake rate (1.78 ± 0.18 g MS min-1) and mean bite mass (0.08 g 
MS) (p = 0.065 for system and p = 0.111 for period). It is concluded that the production system influences the 
ingestive behaviour and the performance of lambs.

Keywords: bite, intake, forage, sheep, weight gain
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Ingestive behavior of confined steers fed with non-protein nitrogen to 
replace true protein
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*Graduate in Animal Science –francielesomar1998@gmail.com

Due to the large cost of food during the termination period, especially in intensive systems such as confinement, 
new alternatives have been sought to reduce costs in production. The use of non-protein nitrogen sources no 
place of the true protein enables the animals to perform satisfactorily since the diet is nutritionally balanced. 
Based on this subject, it is necessary to understand the ingestive behavior of ruminants as they use different 
foods. Therefore, the objective of this work was to evaluate the behavioral parameters of steers confined and 
fed with different sources of nitrogen. The experiment was carried out at the UFSM Cutting Bovinoculture 
Laboratory, using 53 immunocastrated steers crossed Charolais and Nellore with age and average weights 
of 22 months and 250 kg, respectively, kept in confinement until reaching the desired slaughter weight (420 
kg). The diets presented a voluminous ratio: concentrate of 50:50, seeking to keep them isonitrogenated and 
isoenergetic, with dry matter consumption of 2.53% PV. The corn silage was used as the corn silage and the 
treatments were according to the nitrogen source; Soybean meal (FS), common urea (UC) and protected 
urea (UP). Ground corn, calcite and salt were also used in feed. Evaluations of the ingestive behavior of the 
animals were performed every 28 days for 24 continuous hours. The animals were identified by earrings and 
number of bays. As observed behavioral consisted in recording the activities of consumption of food, leisure 
and rumination, which were checked every 10 minutes. The experimental design was completely randomized, 
the data were submitted to analysis of variance by the test and were analyzed using the t-Student test of 
5% probability level using the statistical package SAS. Statistical differences were observed (P<0.0196), no 
feeding time according to the type of nitrogen source, animals treated with 3.86 and 4.40 hours, respectively. 
The behavior was verified for rumination time (P<0.0001), treatment steers, 8.30 vs 7.10 hours. It is concluded 
that the use of soybean meal can raise the dry matter content in the diet, causing the animals to need less time 
in feeding, arriving earlier in satiety and needing less time for rumination.

Keywords: Termination. Protected urea. Soybean meal. Rumination.
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Ingestive Behavior of Cross-bred Dairy cows receiving diferent protein 
sources in the Concentrate**
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*1M.S student PPGCA/UFPR, Palotina/PR, Brazil; cirob85@gmail.com.br

The present work was taken in a dairy production system in the research unit of the Paulista Agency of 
Technology and Agriculture (APTA), in Colina, São Paulo, from February to May 2016. The aim of this 
study was to evaluate the ingestive behavior of Crossbred Girolanda cows submitted to four different sources 
of protein in the concentrate. The Latin square 4X4 was used, with four replications. The animals grazed 
in paddocks of 4 ha of Tanzania grass (Panicum maximum) subdivided into 24 pickets. The animals use 
to enter and left in the paddocks when the pasture hight was 70 and 30 cm, respectively. The animals were 
supplemented in the ratio of 1 kg of concentrate to every 3 liters of milk produced. Four protein sources with 
12% of PB were used: soybean meal, cottonseed meal, sunflower meal, peanut meal, which constituted the 
treatments. The evaluation period of each Latin square was 21 days, with 14 days of adaptation and seven days 
of data collection. Data were submitted to ANOVA (SAS) and the means were compared by the Tukey test 
at the 5% probability level. Behavior assessment was performed for twelve consecutive hours, at intervals of 
five minutes, and their behavioral status was assessed and classified as EPC (Standing Eating), OP (standing 
and in Leisure) or RUM (Ruminating). No differences (p> 0.05) were found for the studied variables and 
the following averages were found in minutes were 284; 121; 316 respectively for grazing, rumination and 
leisure activity. Water intake, urination and defecation were observed in the physiological events, which had 
a frequency of episodes of 4, 1 to 2, 3 to 5, respectively, but did not show significant effect of treatment (p> 
0.05). The differentiation between these behavioral statuses are important, as this may provide differences in 
ruminal degradation profile and, thus, improvements in the production of microbial protein resulting in an 
increase in milk production.

Keywords: concentrate, diet, forage, feed behavior, ruminant
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Ingestive behavior of crossbred dairy and Nelore cattle finished under a 
shady environment or in full sun
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TO, Brazil. 1Federal University of Tocantins, Araguaína/TO, Brazil
*Master student - saminhacabral@hotmail.com

It is known that changes in the ambient temperature and relative humidity may influence the ingestive behavior 
of cattle, as these environmental stimuli may trigger a response or a sequence of behavioral responses aimed 
at the maintenance of homeothermia. In this sense, it is important to evaluate the ingestive behavior of cattle 
finished in traditional confinement system (full sun) and in shaded facility. Thirty-two bulls, 16 mestizos 
with milk aptitude and 16 of the Nelore breed were used, with age and average weight of 24 months and 
325.6 kg, respectively. Behavior evaluations were performed on the 27th, 48th and 69th days of the test 
and observed visually over 24 hours, with intervals of 5 minutes between observations, feeding, rumination, 
leisure and other activities were recorded. The experimental design was completely randomized in a 2x2 
factorial arrangement (two environments and two genetic groups) with eight replicates per treatment. The 
animals were confined in individual stalls (2.5 m x 3.5 m) containing trough and drinking fountain. The 
shaded environment was covered by asbestos cement tile, with the second environment in full open sun. 
The diet was the same for all treatments, in the ratio bulky: concentrate 30:60. Commercial concentrate and 
voluminous elephantgrass silage were supplied in the first and second periods, and sugarcane in the third 
and fourth periods, offered at 12:00 p.m. For statistical analysis, repeated measures were performed in time 
and Tukey test at 5% significance. There was no interaction between the effects of environment and genetic 
groups (P>0.05). No significant differences were found for the effect of environment (P>0.05), in which the 
feeding time (TA), rumination (TR), leisure (TO) and other activities (TOA) presented averages of 338.90; 
335.25; 485.00; And 230.50 minutes, respectively. It was observed that the time spent in water consumption, 
defecation and urination was not influenced (P>0.05) by treatments, and the animals remained, 12; 8.5; And 
14.28 minutes.day-1 in these activities. When the periods were separated by day and night, there was no 
significance (P>0.05) for TA, 191 and 197.50 min, and TO 242 and 243 min, respectively. Rumination was 
higher at night (P = 0.042) (194 min for day and 140 min for night). The highest time with other activities was 
during the day (P<0.001) and the watering frequency was higher for the period of the day (4 against 1 time). 
The shaded environment did not imply a better response pattern in ingestive behavior when compared to the 
full sun system.
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Ingestive behavior of feedlot cattles selected by residual food intake
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The aim of this study was to evaluate the ingestive behaviour of feedlot cattleclassified by residual feed 
intake (RFI). Initially, 120 Nellore (Bos indicus) steers of 397 (± 35 kg) initial weight and 20 months of age 
were maintained in individual drylot pens (12,5 m2) and individual feed intake was measured during the 
trial period (84 days; finishing phase) to determine daily dry matter intake (DMI). Body weights (BW) were 
measured (on day 0 and every 28 days until day 84, after the solid feed restriction) to determine the average 
daily gain (ADG). The DMI and ADG were used to determine the RFI by difference between the observed 
intake (offered less ort) and estimated intake (DMIest = -3,1232 + 2.01439 * ADG + 0.08862 * AMW). 
Nevertheless, RFI results were used to determine the higher (n=10), the medium (n=10) and the lowest (n=10) 
RFI animals in the feedlot, totaling 30 animals, which were evaluated in this ingestive behavior study. The 
trial provided the same diet ad libitum for all animals (33% and 67%, for concentrate and forage, respectively) 
composed of maize silage, sugarcane bagasse and concentrate. Diet was formulated to reach gains of 1.6 
kg animal day-1, estimated on DMI of 2.5% of body weight and was composed of corn silage, sugarcane 
bagasse, sorghum, soybean, urea and minerals. Feeding behavior was evaluated at the end of 84 days, during 
an uninterrupted period of 24 hours with intervals of five minutes. Time spent in feeding (TSF), rumination 
(RM) and idleness (ILD) were evaluated. The randomized design was used for statistical analysis, variance 
was performed according to RFI classes for feeding behavior; animal was experimental unit. The ingestive 
behavior of the animals was not altered among the RFI classes (P>0.05). Average of time spent in feeding 
were 203.0; 168.00 and 195.50 minutes day -1 for highest, medium and lowest RFI, respectively. Furthermore 
average of rumination time (454.00; 436.00 and 433.00) and idleness (783.00; 835.50 and 811.50 minutes 
day -1 , for highest, medium and lowest RFI, respectively) were also not altered among RFI classes. Time of 
all activities were similar among the different groups. In conclusion, differences in feeding behavior are not a 
cause of variation between classes, but a consequence of differences in food intake by animals.

Keywords: feed efficiency, beef cattle, feedlot.
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Ingestive behavior of grazing buffalo supplemented with different levels of 
palm kernel cake (Elaeis guineensis.)
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The use of agroindustrial by-products is an animal supplementation strategy that aims to make farming systems 
economically viable, increasing productivity or reducing costs. To a better condition of the use of feed alternatives 
it is necessary to study variables that may give greater answers as to its efficiency. Ingestive behavior is a tool 
that allows adjusting the feeding management of the animals to obtain better productive performance. So, the 
aim was to evaluate the ingestive behavior of buffalo females under grazing supplemented with different levels 
of substitution of the concentrate by the palm kernel cake. The experiment was carried on the Açaizal farm, 
Parauapebas/Para. It was used five crossbred Murrah buffaloes distributed in Latin square 5x5, according to the 
lactation period. The experiment consisted of five treatments (0; 31,3; 62,5 e 93,8% Palm kernel cake replacing 
concentrate, plus a treatment contains only mineral supplement) and five periods with 11 days of duration; 7 
to adaptation and 4 days to collection data. All animals receiving their treatments were kept in grazing regime. 
The area for grazing Panicum Maximum cv. Mombaça consisted of 22 paddocks (2,450 m2 each), managed in 
a rotational stocking, with occupancy period of one day. The concentrate was supplied individually into 3 kg/
animal/day, split into two supplies (50% of total during each milking). Behavior observation was performed 
in five experimental periods, always on the 5th day of each period. The evaluations were carried out for 24 
hours. The activities performed by the animals were recorded every 10 minutes, through visual evaluations. The 
evaluation was divided into three periods: diurnal, from 09:00 to 17:00; evening, from 17:00 to 01:00 and night 
from 01:00 to 09:00. The animals were previously identified and the following activities were evaluated: grazing, 
ruminating, idleness or sleeping and other activities. For statistical analysis of the data were made contrasts 
between treatments, considering the period of the day as a measure repeated in time. There was no difference 
(P>0.05) between treatments. When analyzing the day periods, the animals spent more time grazing at evening 
(P<0.05) and more time ruminating in the daytime period (P<0.05). The levels of substitution of the concentrate 
by palm kernel cake do not influence the behavior of buffaloes in pasture. Females buffaloes grazing spend more 
time grazing during the evening period.

Keywords: alternative feeds; Intermittent grazing; Amazon region; Milk production
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Ingestive behavior of lactating goats fed castor meal replacing soybean 
meal in the diet
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Alternative feeds in the diet of ruminants such as castor meal has become an alternative for producers, especially 
in the Northeast of Brazil, where food supply is compromised due to the long dry season. In this context, it 
was evaluated the replacement of soybean meal by castor meal in diets for lactating goats. Eight multiparous 
female goats, alpine predominance breed, averaging 44.34 ± 5.3 kg of body weight and 120 days in milk, and 
average production of 1.16 kg of milk / day at the beginning of this study were used. Lactating goats were 
confined and distributed in two 4x4 Latin Squares, with levels of soybean meal replacement by castor meal 
on dry matter: 0%, 33%, 66%, 100% in the total diet. Ingredients used were corn meal, soybean meal, castor 
meal, urea and Tifton hay, with forage:concentrate ratio of 50:50. The experiment lasted 60 days, with four 
periods of 15 days, which 10 days for adaptation of the animals and 5 days for collecting data. The castor meal 
was detoxified by diluting 1 kg of calcium hydroxide in 10 liters of water and applied in the amount of 60 g of 
lime / kg of meal. The ingestive behavior was evaluated on the first day of each experimental period, during 
24 hours, in every 5 minutes, discounting the time spent on milking and supplying the diets, totaling 21.25 
hours. For the statistical analysis, the methodology of mixed models was used, and the means were compared 
by orthogonal contrasts, using PROC MIXED of the SAS 9.0 program. Time spent on feeding, rumination and 
idle of lactating goats fed with castor meal replacing soybean meal were not different (p> 0.05), with mean 
of 223.6; 643.91 and 407.5 minutes per day respectively. Dry matter and neutral detergent fiber efficiencies 
of feeding and rumination (g / h DM and NDF) were also similar among treatments, with a mean of 507.25; 
274.7 and 210.45; 111.65 respectively. These similarities suggest that there was no food selection by the goats, 
since they are considered highly selective, corroborating for the good acceptability of the castor meal for these 
animals. Antinutritional factors present in feedstuffs may interfere with feeding, rumination and idle times. 
Thus, it can be verified that the treatment used to inactivate the toxins of castor bean meal was efficient by 
not influencing the ingestive behavior. Thus, castor meal in the diet of dairy goats can be used up to 100% in 
replacement of soybean meal, without affecting the ingestive behavior.
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Ingestive behavior of lambs fed increasing levels of Safflower (Carthamus 
tinctorius L.)
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The study of ingestive behavior is a tool of great value for diets evaluation. The safflower (Carthamus 
tinctorius L.) is an oilseed crop which features presents a large amount of oil seed (35 to 40%) of extremely 
high quality. The objective of this study was to evaluate the ingestive behavior of lambs fed different levels 
of safflower seeds. Eighteen male sheep were used, no defined breed, non castrated, with age of six months 
old, randomly scattered treatments. The safflower seeds was included in the diet in the proportions of 0; 7.5 
and 15%; The forage: concentrate ratio was 20:80. Diets consisted of hay (Tifton 85), and concentrate (corn, 
soybean meal, safflower seed and mineral). Eating and ruminating activities of the lambs were evaluated 
visually over a 24-h period with three periods of two h (9:30am - 11:30am; 1:30pm - 3:30pm and 17:30pm - 
19:30pm) at the 25 and 26 d. The means of ruminating chews per bolus and time spent on ruminating chews 
per bolus, were estimated by using a digital chronometer. No significant effect (p>0.05) of the experimental 
diets on the ingestive behavior of the animals: time spent eating, ruminating and idling; number of ruminating 
chews per bolus (NRCB); chewing time per ruminated bolus (CTRM); number of ruminated bolus (NRB) 
and total chewing time (TCT) that showed average values of 190.0, 521.67 and 727.78 min-day; 62.69; 36.54; 
871.86 and 53431.33, respectively. Safflower seeds can be included in the diet of lambs by up to 15% without 
interfering the animal behavior.

Keywords: chewing, ethology, oleaginous, rumination
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Ingestive behavior of sheep feeded with relocated corn silage
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The objective of this study was to evaluate the effect of corn silages that were reallocated or not at different 
times of exposure to air on the ingestive behavior of sheep. Twenty-four male sheep of the Santa Inês breed 
were used, with a mean initial body weight of 17.5 ± 1.4 kg in a randomized complete block design. The 
observation of the behavior was carried out during forty-eight hours without interruption, where every five 
minutes the type of behavioral activity was registered. The continuous activities (feeding, rumination and idle) 
were analyzed and divided into eight periods of the day: 08 – 11 h; 11 – 14 h, 14 – 17 h, 17 – 20 h, 20 – 23 h, 23 
– 02 h, 02 – 05 h, and 05 – 08 h. The variables were analyzed using the PROC MIXED of the SAS (Statistical 
Analysis System) program, where the averages were compared through the "t" test at a 5% probability level. 
There was no interaction (P>0.05) corn silage × period of the observation day on the continuous activities of 
the animals. They were not affected (P>0.05) by the silages offered, however, there was an effect (P<0.05) of 
the day periods on the continuous activities of the sheep. Intake peaks occurred more significantly between 08 
– 11 h and 17 – 20 h, with 54.2 and 54.9% of the activity in relation to the others, respectively, probably due 
to the silage supply in the animals’ trough at these intervals, stimulating the ingestion of the forage. The time 
spent in rumination was higher between 02 – 05 h and 05 – 08 h, with 63.7 and 69.7% of the activity for the 
respective periods. There is a preference of the animals to accomplish rumination outside the hottest hours of 
the day, in addition, not supply the silage at these intervals, did not stimulated the intake of these by the sheep 
in the same period. The animals' idle activity is influenced by ingestion and rumination activities. This can 
explain the fact that the animals had a longer idle time between 20 – 23 h, with 49.7% of the activity, where 
feeding and rumination time were low for the same period, with a subsequent reduction of ingestion and idle 
activities, while the rumination activity increased during the night. Although the behavioral activities of the 
animals present different peaks at specific periods of the day, the supply and the ingestion of the relocated 
silages did not alter the ingestive behavior of the sheep.

Keywords: behavior, continuous activities, relocation, silage
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Ingestive diurnal behavior of lambs fed pasture of the mesquite pod meal 
(Prosopis juliflora Swart) in supplement

Bruna de Jesus Almeida1, Adriana Regina Bagaldo1, Fabiana Lana de Araújo*1, Mario Sergio 
Fernandes Soares Junior1, Cristiane Simplicio da Silva*1, Isabel de Souza Oliveira1, Gabriel 

Santiago Pereira1, Débora Inês Costa da Hora1

1 Universidade Federal do Recôncavo da Bahia, Cruz das Almas/BA, Brazil
*Graduation student – cris.simplicio15@gmail.com

The objective of this study was to evaluate the effect of inclusion of mesquite pod meal in the supplement of 
lambs under ingestive behavior. The supply of concentrate usually changes the ingestive behavior (grazing, 
rumination and idleness) of grazing animals. The algaroba stands out for producing fruits even in the dry 
season, but because it is a new ingredient, it is necessary to know the effect of the algaroba in the diet on 
the ingestive behavior of sheep, in order to seek a more adequate diet. Thirty - year - old Santa Inês lambs 
were used, with approximately 120 days of age and initial mean body weight of 24.2 ± 3 kg in a Massai 
pasture (Panicum Maximum cv. Massai) distributed in a completely randomized experimental design. The 
experiment lasted 104 days. Supplements were formulated to be isoenergetic (84% NDT) and the mesquite 
pod meal was included in the supplement at the levels: 0%, 25%, 50% and 75%, and were provided in the 
amount 1% by weight Body. Observations regarding the behavior of the animals were performed visually by 
previously trained observers, during the 11 hour period, with intervals of five minutes. All the data obtained 
were analyzed with the help of PROC GLM of the SAS (version 9.2), adopting α of 0.05. The inclusion of 
mesquite pod meal in the supplement did not change the intake, rumination and leisure times (7.8, 2.1 and 
1.1 hours - day, respectively) (p> 0.05). The composition of the mesquite pod meal resembles that of maize, 
which also suggests that the algaroba meal was well accepted by the animals and did not interfere with the 
ingestive behavior of the animals. According to these results, it can be concluded that mesquite pod meal may 
be included in the supplement of lambs at grazing levels up to 75%, without altering the ingestive behavior.

Keywords: Animal ethology, pasture, sheep
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Intake and digestibility in Nellore steers fed with crude glycerin and high 
soybean oil content

Laís O. Lima1, Yury T. Granja-Salcedo1, Juliana D. Messana1, Vinícius C. Souza1, Ana L. 
Dias1, Telma T. Berchielli1

1Department of Animal Science, Universidade Estadual Paulista, Jaboticabal/SP
*Student – laisolima@hotmail.com

Lipid supplementation could cause negative effects on the dry matter intake (DMI) and diet digestibility when 
the ether extract (EE) content exceeds 70 g/kg. However, crude glycerin (CG) could partially inhibit ruminal 
lipolysis and modulate the release of unsaturated fatty acid (UFA) in the rumen, and could thereby reduce the 
deleterious effects of UFA on DMI and diet digestibility. The objective of this study was evaluated the intake 
and digestibility in Nellore steers fed with CG and high soybean oil (SO) content. Eight Nellore steers (501.3 
± 18 kg BW), castrated were used in a double, simultaneous, Latin square design 4 × 4 with a 2 × 2 factorial 
arrangement of treatments (with or without SO and with or without CG). The experiment consisted of four 
consecutive periods of 20 days each (15 d adaptation and 5 d feces collection). Experimental diets contained 
Tifton 85 hay (300 g kg-1 DM basis), ground corn, soybean meal, urea, and 60 g/kg DM of soybean oil (SO) 
combined with 100 g/kg DM of CG; or 60 g/kg DM of SO without CG; or 100 g/kg DM CG without SO; or 
without CG and SO. Experimental diets were formulated according to recommendations of the AFRC, where 
isonitrogenous (15% CP). The content of EE were 8.6, 8.9, 3.0 and 3.3% to SO and CG, SO without CG, No 
SO with CG and No SO without CG diets, respectively. The diet was ooered as a total mixed ration two times 
a day at 07:00 h and 17:00 h. Analyses of variance (ANOVA) were performed using R Software. Tukey’s post-
hoc test was applied when ANOVA indicated a significant difference between means, considering statistical 
significance when P ≤ 0.05. All diets allowed a similar intake of DM, OM, CP, and NDF when expressed as 
% of animal body weight (p > 0.05). However, when the intake was expressed as kg per day, there was an 
interaction (p < 0.05) between SO and CG on DM, CP, NFC and GE intake; thus, steers fed with oil without 
glycerin showed the lowest intake of DM and CP (p < 0.05). Therefore, steers fed with oil and glycerin 
presented similar DM and CP intake than steers fed with a no oil and no glycerin diet (p = 0.216). Diets with 
an oil addition reduced the NDF intake (p = 0.049) but increased the EE intake (p < 0.001). The highest NFC 
intake was presented by animals fed with a no oil and no glycerin diet (p <0.05) and the no oil and glycerin 
diet generated the lowest GE intake (p < 0.001). There was an interaction effect of SO and CG on DM, 
NDF and EE total apparent digestibility. Thus, oil and no glycerin diet presented the lowest DM and NDF 
digestibility (p < 0.05). EE digestibility was lowest for the diet with no oil and no glycerin when compared 
with diets contained soybean oil (p = 0.001). Steers fed with diets containing soybean oil showed higher CP 
digestibility (p <0.001). Crude glycerin associated with soybean oil could be used as an energy source in cattle 
diets without affecting dietary intake and digestibility, even when high lipid content is added to the diet.
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Intake and digestibility of nutrients by lambs fed diets with increasing 
levels of whey permeate

Deborah Sandri*1, Luiz M. Alves Filho1, Caroline M. Souza1, Eduardo M. Nascimento1, 
Ricardo D. Kliemann1, Sergio R. Fernandes1, Willian G. Nascimento1, Américo F. Garcez 

Neto1

1Federal University of Paraná, Palotina, PR, Brazil
*Undergraduate student: deborahsandri@hotmail.com

Whey permeate (WP) is a dairy product constituted by protein, minerals, but in its higher proportion of 
carbohydrate in the form of lactose which represents in average 85% of the dry matter (DM). Besides its 
higher palatability to ruminants, the WP is a source of energy with high rumen degradation. The fermentation 
pattern of this product is different from corn, which is constituted basically by starch and represents the main 
energy source provided to animal feeding. Although the information about the use of WP for non-ruminants 
is spread widely, its use for ruminants is still scarce, especially with sheep. Thus, a study was carried out to 
evaluate the intake and digestibility of nutrients by lambs fed diets with increasing levels of WP. It was used 
24 Dorper x Santa Inês crossbreed non-castrated male lambs, with four months of age and 24.13 ± 3.21 kg 
of body weight (BW). A completely randomized design with four treatments and six replicates was used. 
Treatments were based on the replacement of ground corn (GC) by WP at the levels of 0.0, 5.0, 12.5 e 25.0% 
of total DM of diet. Animals were fed ad libitum during 90 days in individual feedlot pens with diets (15.8% 
CP and 67.0% TDN) constituted by 64.0% of Cynodon spp. hay and 36.0% of concentrate. Nutrient intake 
was measured from the nutrient content in the diets offered and in their orts. Digestibility was calculated 
from chemical composition of feces collected daily over two periods during the trial.  Data were submitted 
to regression analysis against the levels of WP using 5% of significance. The intake of non-fibrous carbohydrates 
(NFC) increased (169.0, 186.1, 220.1 e 232.3 g d-1) with WP. It is supported by the increase in the NFC content 
(17.18, 18.26, 19.07 e 22.97%) in the diets with the increasing levels of WP. The digestibility was reduced to CP 
(80.35 to 76.26%), NDF (64.82 to 57.37%), hemicellulose (67.67 to 58.65%) and cellulose (70.70 to 66.69%) from 
0.0 to 25.0% of WP. The decrease in digestibility of fibrous fraction may have been caused by the high content of 
NFC with the WP. More NFC usually changes the microbial population decreasing the fibrolytic bacteria needed 
to fiber degradation. That effect may also explain the reduction of CP digestibility once most of protein is into 
the cell content protected by the cell wall. In the present study that digestibility may also have been impaired due 
to a possible lack of synchronization between the rumen degradation of protein and NFC with the WP. It’s not 
recommended the use of WP in replacement of GC for diets with high proportion of roughage of moderate quality.

Keywords: carbohydrate, lactose, protein, roughage
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Intake and digestibility of nutrients in goats fed with diets with crude 
glycerin from biodiesel production from waste frying oils

Marcos J. de Araújo*1, Natylane E. Freitas1, Carlos B. dos Santos1, Cezario B. de Oliveira 
Neto1, Marcelo H. B. de Morais1, Jasiel S. de Morais2, Luana A. Saraiva1, Leilson R. Bezerra1

1Universidade Federal do Piauí, Bom Jesus/PI; 
2Universidade Federal Rural de Pernambuco, Recife/PE

*Professor – jacome@ufpi.edu.br

Several researchers have evaluated the effects of different levels of crude glycerin (CG) on ruminant performance 
as an alternative energy source to corn. However, few or no studies have focused on the performance of goats 
in lactation. Thus, the objective of this study was to evaluate the effects of the partial replacement of corn by 
CG from biodiesel production on intake and digestibility of nutrients. Thus, eight Anglo-Nubian goats with 
average 51 ± 4.0 days of lactation and 42.06 ± 3.5 kg of BW were randomly distributed in a double Latin 
square with four CG levels and four periods. The study lasted 80 days and was divided into four periods of 20 
days each; the animals were adapted to the diets during the first 15 days, and data were collected during the 
last five days. Allgoats werekept individually inpens (1.6m2) wherewater and feedwere available ad libitum. 
The diets were formulated to meet the nutritional needs of goats producing milk at 1.5 kg d-1 and 4% fat. The 
treatments were defined by CG inclusion (0, 7, 14 and 21% of total DM). The CG (30.62% of glycerol) used 
in this study was originated from biodiesel production from waste vegetable oils used in restaurants. Nutrient 
intake was estimated by calculating the difference between the total of each nutrient contained in the feed 
offered and the amount in the refusals. The feces of the animals were collected directly from the rectus all at 
the same and the fecal output was estimated using indigestible neutral detergent fiber (iNDF) as an internal 
marker. Feed, refusals and feces were pooled, homogenized to form a composite sample and finally stored 
at -20ºC. Dry matter (DM), organic matter (OM), crude protein (CP), ether extract (EE), NDF, non-fiber 
carbohydrates (NFC) digestibility coefficients were calculated by the ingested fraction and excreted fraction 
ratio. All data were analyzed using mixed models, including the CG level, period and the CG level × period 
interaction as fixed effects; the animal nested within the CG was considered as random effect. Orthogonal 
polynomials for treatment effect were determined by linear and quadratic responses. Effects were declared 
significant at P<0.05 and trends were considered at P<0.10. The inclusion of CG affected negatively (P<0.05) 
the intakes of DM, NDF, NFC, CP and OM. Ether extract and total digestible nutrients (TDN) intakes increased 
quadratically (P<0.01) as the CG was added and maximum intakes were observed when the diet contained 
7% (9.0 g EE d-1) and 4% (1.44 g TDN d-1) respectively of CG. The addition of CG had no effect on water 
intake (P=0.64). The CG promoted linear decrease for digestibility coefficients of DM, OM, NDF, CP and EE 
however the digestibility of NFC increased quadratically and maximum value (93%) was observed when the 
diet contained 7.6% of CG. It is recommended to include up 7% of CG, based on the DM of the diet.

Keywords: biodiesel, co-product, dairy goat, performance, glycerol
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Intake by sheep fed with prickly pear cv Miúda and Orelha de Elefante 
Mexicana cactus pear
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Luciano Patto Novaes1, Marcelo de Andrade Ferreira2, Kamilla da Silva Costa1, Victor 

Henneg Campelo de Lima1, Maria Vitória Serafim da Silva1

1Universidade Federal do Rio Grande do Norte, Macaíba/RN; 2Universidade Federal Rural 
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*Teacher Doctoral – emersonmaufrn@gmail.com

Cactus pear genotypes are important feedstuff for ruminants during the dry season, with Nopalea cochenillifera 
Salm Dyck (Miúda) the most utilized but Opuntia stricta (Haw.) Haw, known as Orelha de Elefante Mexicana 
(OEM) has been used due to its greater water use efficiency as compared to Miúda and also its resistance to 
Dactylopius opuntiae damage, but its utilization on seep diets is still a few ones. Intake of dry matter and 
nutrients by two genetic groups (Soinga and crosses) fed with cactus pear genotypes, Miúda e OEM, resistant 
to D. opuntiae was the objective. The experiment was conducted at Fazenda Soledade, Ielmo Marinho County, 
Rio Grande do Norte. Twenty eight male sheep, 14 Soingas and 14 crossbred weighing 17,9 ± 1,58 kg, 
were randomly assigned to a factorial 2x2 completely randomized design. The animals were confined during 
102 days. The first 30 days were for adapting the animals to experimental and housing conditions, with 
72 days for data collection. Diets were elephant grass silage, cactus pear genotypes (Miúda or OEM) and 
concentrate mixture with 14% crude protein and a roughage:concentrate ratio of 60:40. Analysis of variance 
was performed and means were compared by Tukey test at 5% significance level. Intakes of DM, OM, DOM, 
CP, NDF, EE, NFC and TDN in kg/day were not influenced by experimental diets with values of 1,009; 0,910; 
0,686; 0,139; 0,298; 0,030; 0,557 e 0,732, respectively. Dry matter and nutrients intake did not differ between 
genetic groups (p>0.05). Interaction between cactus pear genotypes and genetic groups on NDF intake has 
occurred. Dry matter and nutrients consumption were similar for Soinga and crossbred sheep fed on both 
cactus pearspecies.

Keywords: confinement, crossbred, Nopalea cochenillifera, Opuntia stricta, Soinga
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Intake, digestibility and ingestive behavior of Murrah breed buffalos fed 
with cactus pear associated at cottonseed replacing high concentrate diets
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 *Professor and CNPq researcher - leilson@ufpi.edu.br

The objective of this study was to evaluate the intake, in vitro digestibility and ingestive behavior from Murrah 
buffalo (Bubalus bubalis) fed with different levels of cactus pear + cottonseed replacing high concentrate diets. 
Ethics Committee on Animal Experiment of federal University of Piauí (Protocol Nº 210/16) approved the 
research. Twenty-four Murrah buffalos male uncastrated with nine months age and body weight 300 ± 14.1 kg 
were identified. The total mixed rate diets containing commercial protein concentrate (Supra Maxxipeso Alto 
Grão®), corn grain, and cactus pear and cottonseed were offered ad libitum, individually at 08:00 and 16:00 h. 
The treatments consisted with four levels of cactus pear + cottonseed (0, 33, 66 and 100% in total dry matter) 
replacing completely high concentrate diet (corn grain and protein concentrate only). The experimental period 
was of 125 days and individual observations of the animals were performed every 25 days at 10 minutes intervals 
to evaluate ingestive behavior. For the evaluation of ruminating chews were evaluated three ruminal times in 
three different periods of the day (10-12, 14-16 and 18-20 h). It was also observed continuously to the number 
of times that the animal defecated, urinated and ingested water. Data were submitted to linear and quadratic 
polynomial contrasts with significance P<0.05. There was a quadratic increase (maximum level of 67%) on 
intake (kg day-1) of the dry matter, crude protein, ether extract, neutral detergent fiber, acid detergent fiber, ash, 
calcium, phosphorus, non-fibrous carbohydrates and total digestible nutrients (P<0.01) with the cactus pear + 
cottonseed inclusion replacing high concentrate in buffalo’s diets. The dry matter in vitro digestibility increased 
linearly (P<0.01) with the inclusion of cactus pear + cottonseed replacing high concentrate diets. The times 
spent for feeding and total chewing increased linearly (P<0.05) with the inclusion of cactus pear + cottonseed 
replacing high concentrate diets. However, the idling time reduced linearly (P<0.05) with the diets. Rumination 
time and number of cakes chewed (n/day) were did not (P>0.05) influenced replacing cactus pear + cottonseed 
by high concentrate diets. The feeding and rumination efficiencies presented a quadratic increase (P<0.05) 
with the inclusion of cactus pear + cottonseed. The chewing variables presented a quadratic reduction (P<0.01) 
by cactus pear + cottonseed replacing high concentrate diets. The defecation and water drink time linearly 
increased (P<0.05) and urine excretion was not affected (P>0.05) by cactus pear + cottonseed inclusion. It is 
recommended the inclusion of cactus pear + cottonseed replacing high concentrate diets up to 67% because 
improve nutrients intake, in vitro DM degradability and feeding and rumination efficiencies.

Keywords: chew, dry matter, feeding efficiency, grain, urine excretion 
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Interference of presence the substrate in the culture of larvae 
gastrointestinal nematodes sheep
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*Marter’s student – arb_baungratz@yahoo.com.br

Among the main economic and zootechnical losses faced in the production of sheep and goats are the infection 
with gastrointestinal nematodes, especially the genus Haemonchus spp. In order to control parasitosis 
efficiently, practices such as coproparasitological examinations should be adopted. However, these need 
specific care during their execution. For example, when the larvae are cultivated, the lack or excess moisture 
of the substrate, as well as the material from which it is derived, may generate insufficient information, not 
revealing the herds' actual health situation. Thus, the objective was to evaluate the influence of the presence 
of substrate in the culture and obtaining of larvae of gastrointestinal helminths of sheep. The experiment was 
carried out in the premises of the Technological Federal University of Parana, Dois Vizinhos, in March 2017. 
Fecal samples of ten naturally infected sheep (Dorper x Santa Inês), weighing approximately 2.5 years and 
60 kg, respectively, were collected. The fecal material was collected in the morning, and homogenized, thus 
obtaining a pool of feces. From this, the larvae were cultivated according to the following treatments: T1 - 20 
g of the pool of ovine stool incubated without substrate; And T2 - 20 g of the pool of sheep feces incubated 
with autoclave sterilized pine sawdust at 121°C for 20 minutes. The larvae were counted in each treatment, 
and the results were expressed as a percentage. The treatment without substrate presented 38 viable larvae, 
being less than the amount found in the treatment with sterilized sawdust (242). Among the main species of 
helminths identified in the faecal material are: Haemonchus spp., Chabertia ovina and Trichostrongylus axei 
(47.0; 29.0 and 11.0%), respectively, in the treatment without substrate and a high percentage of Haemonchus 
spp.. In the treatment with addition of sterile sawdust representing 89.0% of the total helminth load present 
in feces. It is concluded that due to the lower number of larvae found in the treatment without substrate, 
this is shown as unviable when compared to the one that used sterilized sawdust. Factors such as decrease 
in hatchability of helminth eggs as well as delay and decrease in larval development may justify the lower 
number of larvae found in the treatment without substrate. 
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Intermittent or continues walk on energy cost for locomotion in cattle
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Cattle have complex behavior routine. They, usually, do not walk continuously through pasture, but they 
intercalate periods of intake, rumination and idleness between walks. The objective of the current study was 
evaluate the effect of continuous or intermittent walk on energy cost for walk. Four Holstein heifers with 236 
± 49 kg and average daily gain of 0.95 kg/d ± 0.15 kg, were used in completely randomized design. The data 
were collected for 6 nonconsecutive days after two months of adaptation. The treatments were: Standing, 
Continuously Walk and Intermittent Walk. In the Continuously Walk, the heifers walked during all evaluation. 
In Intermittent Walk, the heifers repeated the cycle of 1 minute standing and 2 minutes walking during 
evaluation. The heifers were evaluated in a circular circuit with 15.6 m long in a flat terrain. In the walking 
treatments, the heifers were conducted by a mechanic arm with constant speed of 1.8 km/h for 25 and 18 laps 
in Continuously Walk and Intermittent Walk, respectively. The Oxygen consumption (VO2) was measured 
with facial mask in closed-circuit respiration system. The VO2 were taken with heifers standing before each 
waking. The energy expenditure (EE; kcal minute-1) was calculated by multiplying VO2 (L minute-1) by the 
caloric equivalent of 4.89 (kcal L-1). The increase in EE with walking was calculated by difference between 
EE when heifers were standing and when they were walking. The energy cost for walking was calculated 
by ration of increase in EE with walking and the distance walked. The walking speed were similar (P=0.30) 
between Continuous and Intermittent walking (mean 1.7 km h-1). The VO2 and EE were higher (P<0.01) when 
heifers were Walking than Standing. However, no difference was found (P=0.26) in EE between Continuous 
and Intermittent Walk. The energy cost for walking was similar (P=0.88) between Continuous and Intermittent 
walk. The energy cost for horizontal walking was 0.316 kcal kg-0,75 km-1. It´s correspond to an increment of 
12% in energy cost in comparison to heifers standing. Intermittent or continuously walk don´t effect energy 
expenditure.

Keywords: energy expenditure, exercise, oxygen
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Internal organs weight of feed lots teers fed with different forage to 
concentrate ratios along the finishing

Ana Luiza Van Caeneghem Da Hora *1, Arlei Rodrigues Bonet de Quadros1, Diego Soares 
Machado1, Rafael do Amaral Bona1, Fernando Costa de Oliveira1, Marina Osmari Dalcin1, 

Ariel Schreiber1, Acácio Sanger Druzian1

1LBC research group linked to Federal University of Santa Maria, Av. Roraima, 1000, CEP 
97105-900, Santa Maria, RS, Brazil

*Graduate in Animal Science –aninhahdahora@hotmail.com

The present study had as objective to evaluate the effect of the supply of different forage to concentrate ratios 
(F:C) throughout the finishing in the organs of feedlotsteers.Twenty-seven pure and crossbred steers weight of 
internal of the Charolais and Nellore breeds were used.With initial mean age and live weight of 22 months and 
252.8 kg, respectively. The period lasted 105 days, divided into five periods of 21 days. Three treatments were 
used, two of them being named according to the growth rate of the F:C ratio along the finishing: increasing 
treatment 5 (IC5), where the initial F:C ratio was 70:30, with 5 parts being added to the concentrate at each 
period, ending with F:C ratio of 50:50, increasing treatment 10 (IC10) with initial F:C ratio of 80:20, being 
added with 10 parts to the concentrate in each period, ending with F:C ratio of 40:60.The constant treatment 
used a constant F:C ratio (60:40) along the finishing. The diet was formulated with 13% crude protein. The 
corn silage was used as forage and the concentrate was ground corn, soybean meal, calcitic limestone and 
common salt.At the end, the animals were slaughtered in a slaughterhouse after fasting of solids and liquids, 
where all parts of the animal’s body were separated and weighed individually. The experimental design was a 
completely randomized design with nine replicates. Data were submitted to analysis of variance throughPROC 
GLM.When differences were found, the averages were compared using the Tukey test (α = 0.05) of probability. 
For the heart variable there was no significant difference (P = 0.495), where the mean weight was 0.34; 0.32 
and 0.33 kg 100 kg-1 empty body weight (EBW), for treatments CT, IT5, IT10 respectively.For the lung 
and liver variables, there were no significant differences (P = 0.785 and P = 0.372 in that order), where the 
mean values of 1.03 and 1.24 kg 100 kg-1 EBW, respectively, were observed between the Treatments. The 
same occurred with the kidneys and spleen, as there were no significant differences (P = 0.631 and P = 0.639, 
respectively), where mean values of 0.21 and 0.32 kg 100kg-1 EBW were obtained between treatments. With 
this, it was concluded that the manipulation of the F:C ratio along the finishing did not influence the weight of 
internal organs in relation to the weight of the empty body offeedlotsteers. 
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 Kinetics of ruminal degradation in vitro by the gas production technique 
of diets with different inclusions of sunflower cake

Tallita Fassula*1, Angelita X. dos Santos1, Ederson L. Henz1, Vinicius C. Brito1, Maria C. G. 
de Arruda1, Renan L. Miorin2, Priscila S. Contini1, Leandro D. F da Silva1 

1Universidade Estadual de Londrina, Londrina/PR, Brasil; 2Universidade Estadual Paulista, 
Jaboticabal/SP, Brasil

* Undergraduate student – e-mail: tallita_fassula@hotmail.com

The objective of this study was to evaluate the kinetics of in vitro ruminal degradation of diets with different 
levels of sunflower cake (SC). The diets contained 0; 24; 48 and 72% replacement of the cottonseed meal 
per SC. The kinetic parameters of rumen degradation of the diets were estimated from the semi - automatic 
cumulative gas production method in vitro. Four steers ½ Gyr × ½ Dutch rumen cannulated were used as 
donors of ruminal inoculum. A buffer solution, heated at 39°C, was prepared under continuous gasification of 
CO2. In each incubation container was added 0.3 g of sample,28.125 ml of growth medium and 3.125 ml of 
inoculum. Gas production was measured by a manometer at times 1, 2, 3, 4, 5, 6, 9, 12, 18, 24, 30, 36, 48, 60, 
72, 84 and 144 hours, depressurising after each time. The experimental design was randomized blocks (four 
treatments, four periods and five replications per sample). Data were submitted to analysis of variance and 
regression analysis at 5% significance using the SAS program. The parameter “a” that represents the volume 
of gases corresponding to the complete digestion of the substrate, showed a decreasing effect (P < 0.05). From 
2h post- incubation, the volume of gases produced at each time began to differentiate. The gas production peak 
at 0% SC was 49.1 mL g-1 DM at 18 h after incubation. For 24% SC, the peak was 37.0 mL g-1 DM at 18 h 
after incubation. For 48% SC was 31.2 mL g-1 DM at 9 h after incubation and for 72% SC showed peak of 25.4 
mL g-1 DM at 18 h after incubation. The greatest gas volume, corresponding to the complete digestion of the 
substrate (mL g-1 DM), occurred in the diet containing 0% of SC (P < 0.05; R2 = 0.98). There was a quadratic 
effect on the parameters "b" and "c". The parameter "b" (P < 0.05; R2 = 0.98) indicates that the maximum 
specific rate similar to the rate of degradation would be obtained with 61.84% of SC. For the constant factor of 
microbial efficiency that describes the inflection point of the curve at a given rate of gas production (parameter 
"c"), it can be estimated that the maximum parameter "c" would be obtained with 66.77% of SC (P < 0.05; 
R2 = 0.98). This data allows to infer that the inclusion of up to 66.77% SC, does not affect the microbial 
efficiency. The inclusion of SC in the studied diets influences the kinetics of in vitro ruminal degradation, 
with the greatest volume of gases being at the 0% inclusion level of SC. The maximum degradation rate was 
found with 61.84% of inclusion and the maximum constant of microbial efficiency was found with 66.77% of 
inclusion, and a greater level of inclusion than this may interfere the microbial efficiency. 

Keywords: byproducts, feed evaluation, rate of degradation, ruminant nutrition
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Length of storage interacts with maturity to affect the recovery of 
digestible dry matter in corn silage

Jonatas Lopes Bueno1, Dheyme Cristina Bolson1, Fernando Alberto Jacovaci1, Ana Luiza 
Mendonça Gomes1, Clóves Cabreira Jobim1, João Luiz Pratti Daniel1

1Department of Animal Science, State University of Maringá, Maringá/PR
*jlpdaniel@uem.br

Harvesting corn plants with higher dry matter (DM) content usually increases starch concentration and 
DM yield, while decrease starch digestibility. Therefore, DM digestibility and digestible DM yield (t/ha) 
are determined by the dynamics of previous phenomena. Additionally, storing corn silage for long periods 
typically increase DM loss whereas enhance starch and DM digestibility. Thus, our objective was to determine 
the effects of maturity and length of storage on the DM loss, DM digestibility and recovery of digestible DM. 
Corn plants with flint endosperm (hybrid 2B877PW, Dow Agrosciences) were mechanically harvested with a 
pull-type forage harvester without kernel processor at 1/2 or 3/4 of milk line (ML) growth stages and stored 
for 0, 7, 14, 30, 60, 90, 120 and 180 d in mini-bags (500 g per silo, four replicates). Dry matter recovery was 
determined by weight change, as a fraction of the ensiled DM mass. In each storage period, silage samples 
were frozen at -20°C. Immediately after thawing, samples (40 g as fed) were placed in nylon macro-bags 
(15 × 40 cm) and incubated in the rumen ventral sac of a cannulated cow for 24 h, to determine the ruminal 
degradability (DEG24). The recovery of digestible DM was calculated multiplying DM recovery by DEG24. 
Data was analyzed as repeated measuring using the mixed procedure of SAS. As expected, forage harvested 
at 2/3 ML had higher (P < 0.01) DM content (40%) than at 1/2 ML (30%). There was an interaction (P < 
0.01) between maturity and length of storage for DM recovery, DEG24 and digestible DM recovery. The DM 
recovery decreased over time, but was particularly higher in longer periods for 2/3 ML, certainly because the 
moisture content modulates the microbial metabolism. On the other hand, DEG24 increased across the storage 
period, with higher values for 1/2 ML than 3/4 ML during early storage, but similar values at late storage 
periods (>120 d). Therefore, the recovery of digestible DM did not change in 1/2 ML silages, but increased up 
to 30 d in 3/4 ML silages. In conclusion, the length of storage interacts with plant maturity to determine the 
recovery of digestible dry matter in corn silage. Corn silages stored for more than one month presented similar 
recovery of digestible DM, independent of maturity.

Keywords: dry matter digestibility, dry matter loss, fermentation, flint corn
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Levels of crude glycerin replacing corn meal for grazing beef cattle: 
intake and digestibility

Freire, J. M. *1, Socreppa, L. M.2, Moraes, K. A. K.3, Oliveira, A. S3, Batista, E. D.3, 
Stinguel, H.3, Moraes, E. H. B. K.3 Drosghic, L. C. A. B.4

1 Universidade Federal de Mato Grosso, Cuiabá/ Mato Grosso, Brasil; 2Universidade 
Federal de Goiás; 3Universidade Federal de Mato Grosso, Sinop/ Mato Grosso, Brasil; 

4Mestre em Zootecnia
*Doctoral student – juliana.zoo@hotmail.com

The objective of the present study was to evaluate the effect of different levels of crude glycerin (CG, 810, 9 
g glycerol / kg) as a substitute for corn meal on intake and digestibility of beef cattle. Five Nellore bulls (332 
± 29, 6 kg body weight (BW)) were used in a 5 × 5 latin square design. The animals were kept in Marandu 
grass pasture (Urochloa brizantha cv. Marandu). Five supplements were evaluated: mineral supplementation 
(control, ad libitum access to the mineral mix) and 4 g of protein- energy supplementation / kg of BW with 
four levels of CG (0, 330, 660 and 1000 g / kg) replacing corn meal. As results, it was observed that the 
animals that received protein- energy supplementation had higher intake of DM, OM, CP, EE, NDFp, when 
compared to those that received only mineral supplementation. However, there was a positive linear effect (P 
<0.001) of CG level on EE intake. Energy protein supplementation increased the digestibility coefficient (P 
⩽0·01) of OM, CP and NDFp when compared to mineral supplementation. There was no effect of CG levels 
on the digestibility coefficient and dietary concentration of OM. Protein-energetic supplementation increases 
forage intake, satisfying the requirements of ruminal microorganisms and promoting the stimulation of forage 
digestion. The addition of CG did not affect the DM intake. Iin addition, the disgestibility of DM was not 
affected by the inclusion of CG in the diet. In conclusion, the partial or total replacement of corn meal by CG 
in protein-energy supplements for grazing beef cattle did not affect pasture intake and digestibility. Thus, the 
use of CG as a source of energy in supplements for grazing animals is recommended.

Keywords: beef cattle, digestibility, supplementation
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Levels of crude glycerin replacing corn meal for grazing beef cattle: synthesis of 
microbial nitrogen and balance of nitrogen compounds

Freire, J. M. *1, Socreppa, L. M.2, Moraes, K. A. K.3, Oliveira, A. S3, Batista, E. D.3, Stinguel, H.3, 
Moraes, E. H. B. K.3, Drosghic, L. C. A. B.4

1 Universidade Federal de Mato Grosso, Cuiabá/ Mato Grosso, Brasil; 2Universidade Federal de 
Goiás; 3Universidade Federal de Mato Grosso, Sinop/ Mato Grosso, Brasil; 4Mestre em Zootecnia

*Doctoral student – juliana.zoo@hotmail.com

The objective of this study was to evaluate the effect of different levels of crude glycerin (CG, 810, 9 g 
glycerol / kg) in replacement of corn meal in microbial nitrogen synthesis and N utilization in beef cattle. Five 
Nellore bulls (332 ± 29.6 kg body weight (BW)) were used in a 5 x 5 latin square design. The animals were 
kept in Marandu grass pasture (Urochloa brizantha cv. Marandu). Five supplements were evaluated: mineral 
supplementation (control, ad libitum access to the mineral mix) and 4 g of protein- energy supplementation / 
kg BW with four levels of CG (0, 330, 660 and 1000 g / kg) replacing corn meal. As results, it can be observed 
that the protein-energetic supplementation increased the efficiency of the synthesis of microbial nitrogen and 
of the nitrogen balance. The concentration of ammonia in nitrogen ingestion and excretion tended to be lower 
in animals that did not receive energetic protein supplementation. The concentration of ammoniacal nitrogen 
(NH3-N), blood serum urea and microbial nitrogen were (P ≤0.05) with protein-energy supplementation, 
and were not influenced by CG levels. The main benefits of protein energy supplementation are observed 
in nitrogen deposition in the animal body (in the muscle) and in significant improvement in nutrient use 
efficiency, especially for grazing animals. In conclusion, the partial or total substitution of cornmeal by CG in 
protein-energy supplements for grazing beef cattle did not alter the nitrogen utilization. Thus, the use of CG 
as a source of energy in supplements for grazing animals isrecommended.

Keywords: pasture, microbial growth, nitrogen utilization
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Lipid oxidation of meat from feedlot Nellore cattle supplemented with 
selenium

Thaís de Oliveira*1; Janaína S. da Silva¹; Bianca F. Bium¹; Alessandra F. Rosa1; Cristina C. 
Moncau1; Marcus A. Zanetti1

¹College of Animal Science and Food Engineering/USP, Pirassununga/SP, Brazil
*Student of veterinary medicine – thais3.oliveira@usp.br

Selenium has great biological importance being part of glutathione peroxidase, an enzyme that acts in the 
antioxidant defense system of cells. The use of antioxidant agents in cattle nutrition may assist in the inhibition 
or elimination of oxidizing agents, and thereby avoid some changes in meat such as less color, presence of 
undesirable flavors, and formation of toxic compounds. Selenium inclusion in cattle diet can reduce lipid 
oxidation and contribute with benefits of both market interest as well as public health. The objective of the 
study was to evaluate the effect of supplementation with different levels and sources of selenium in Nellore 
cattle diet on meat lipid oxidation. Sixty-three steers 24 months of age and 392 kg live weight, were submitted 
to one of the seven diets: control diet without additional supplementation of selenium;Control + 0.3mg of Se 
kg-1 DM in the form of selenium yeast; Control + 0.9 mg Se kg-1 DM in the form of sodium selenite; Control + 
0.9 mg Se kg-1 DM in the form of selenium yeast; Control + 2.7 mg Se kg-1 DM in the form of sodium selenite 
and Control + 2.7 mg Se kg-1 DM in the form of selenium yeast. The experimental design was completely 
randomized, in a 2:4 factorial arrangement of selenium sources (2) and levels (4), with nine replicates for 
each treatment. After slaughtering and boning, three 2 cm thick steaks were harvested for display life analysis. 
These steaks were packed in expanded polystyrene trays over purge absorber, wrapped with polyvinyl chloride 
(PVC) film and keep at 4°C for six days. The extent of meat lipid stability was assessed by the TBARS test 
(thiobarbituric acid reactive substances). TBARS concentrations was evaluated on samples of Display Life on 
days 0, 2, 4 and 6, according Vyncke (1975) with modifications. The absorbance of the sample was considered 
as the difference between the absorbance at 532 nm and the absorbance at 600 nm, which corrects possible 
turbidity of the sample. TBARS values were calculated from standard curve with different dilutions of TEP 
(1.1.3.3 - Tetraethoxypropane) from 0.02 to 1.1 μg mL-1 and expressed as mg of malondialdehyde per kg 
of sample. Statistical analysis was performed using SAS (2009), at 5% significance level. There was no 
significant interaction between Se source x level (P>0.05) for TBARS concentrations. There was effect of Se 
level (P<0.05) and a linear effect of time of storage in display (P<0.0001). The results indicated that meat shelf 
life were not influenced by source of Se supplementation (inorganic or organic), despite the highest Se level of 
mg kg-1 (0.447) reduced by 17% meat lipid oxidation in relation to the control treatment (0.523).

Keywords: Antioxidants, beef cattle, minerals, TBARs
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Mathematical models of in vitro degradation kinetics by gas production 

Angela E. Schneider1, Douglas S. Henrique1, Izamara Oliveira*1, Renata A. A. Fernandes1, 
José A. Freitas2, Gabriel B. Vergani2, Adriano M. Rufino1
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In animal nutrition, food information and truthfulness are required for diet adequacy and more accurate 
levels, in order to optimize animal performance. The aim was to determine the most suitable equation in gas 
production kinetics to apply to feed with different concentrate levels. The assay was carried out at Universidade 
Tecnológica Federal do Paraná, Campus Dois Vizinhos. Samples were from diets composed of commercial 
concentrate, hay and mineral salt, with four concentrate levels in total diet (40%,  50%,  60%  and  70%).  
Mathematical  models   were   𝑉𝑡    = 𝑉𝑓[1 − exp(−𝑘𝑡 )] + 𝜀;
(Eq. 1)
𝑉𝑡    = 𝑉𝑓   exp{− exp[1 + 𝑘𝑒(𝐿 − 𝑡 )] }+𝜀;  (Eq.2)
𝑉𝑡    =  𝑉𝑓1[1 − exp(−𝑘1𝑡 )] + 𝑉𝑓2   exp{− exp[1 + 𝑘2 𝑒(𝐿 − 𝑡 )] }+𝜀;  (Eq.3)
𝑉𝑡    = 𝑉𝑓1  exp{− exp[1 + 𝑘1𝑒(𝐿 − 𝑡 )] } + 𝑉𝑓2   exp{− exp[1 + 𝑘2 𝑒(𝐿 − 𝑡 )] }+𝜀;  (Eq.4) 
on what:
𝑉𝑡  is the cumulative in vitro gas production as a time function (𝑡 , ℎ); 𝑉𝑓is the volume of asymptotic gas 
produced by substrate degradation substrate that has only one compartment; 𝑘 (1⁄h) is the degradation rate 
of the substrate considering only one compartment; and 𝐿 is the discrete latency time (h). Eq. (3) and (4) are 
bicompartments models used to estimate the asymptotic gas production produced by degradation of substrates 
(compartments) of fast and slow (𝑉𝑓1; 𝑉𝑓2 ) gas production with their respectives fractional rates 𝑘1 e 𝑘2 . The 
term 𝑒 is the basis of natural logarithms (Eqs. (2)– (4)), and 𝜀 is the random error (Eqs. (1)– (4)). Parameters 
of the different non-linear models (Eqs. (1) a (4)) were estimated by the NLIN from SAS (SAS Institute, Cary, 
NC). Likelihood of Eqs. (1) a (4) in reproducing in vitrogas production profile was given by Akaike criterion. 
The results of the Akaike criterion give values where the equation (3) presented values of ∆r equal to zero 
and ERr equal to one for all treatments, unlike the other equation that generated values of ∆r above ten and 
ERr different from one, thus showing that equation (3) best fitted the degradation curves of all experimental 
treatments. Best efficiency is for Eq. (3), due to split of compartments, non-fibrous and fibrous, and the present 
latency only on fibrous compartment, because the ruminal microbiota initiates the degradation of non-fibrous 
carbohydrates.
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Measurements of carcass of Santa Inês sheep kept on pasture 
supplemented with mesquite pod meal (ProsopisJuliflora SW)

Mario Sergio F Soares Junior*1, Adriana Regina Bagaldo1, Fabiana Lana de Araújo1, Bruna 
de Jesus Almeida1, Cristiane Simplicio da Silva1, Mailin Vasconcelos S. Lima1, Isabele 

Simões Alves1, Ayara Sena de Jesus1

1 Universidade Federal do Recôncavo da Bahia, Cruz das Almas / Bahia, Brazil
*Pós- graduationstudent - mariosergio_ufrb@hotmail.com

The objective of this study was to evaluate the effect of the inclusion of mesquite pod meal levels on the diet 
of sheep kept in a continuous grazing system in pastures of Massai grass (Panicum maximum cv. Massai) 
on the final body weight, warm carcass weight, carcass yield And morphometric measurements obtained 
on the carcasses after cooling. The system of production of ruminants under grazing system suffers climatic 
interference throughout the national territory. Considering that the availability and quality of pastures is 
dependent on these climatic factors, it is necessary to supplement the diet of the animals. While taking into 
account that food is responsible for most of the costs of production, there is a great search for alternative 
foods to cheapen the rations, without having negative implications in the production. Within this context, 
the use of the bran of mesquite pod meal becomes viable, since it presents high production in the Northeast 
region. Thirty - year - old Santa Inês sheep, weighing approximately 120 days old and having an average 
initial body weight of 24.2 ± 3 kg, were kept in a Massai grass pasture (Panicum Maximum cv. Massai), 
distributed in a completely randomized experimental design during 104 days. Supplements were formulated 
to be isoenergetic (84% NDT) and mesquite pod meal was included in the supplement at the levels: 0%, 
25%, 50% and 75% provided in the amount 1% of body weight. At the end of the experimental period, the 
animals were slaughtered in a commercial refrigerator, conditioned in a cold room at 4ºC for 24 hours, where 
the weights and morphometric measures were measured. The obtained data were analyzed by the regression 
method using the software SAS (version 9.2) adopting α of 0.05. The animals presented different final body 
weight (29.7, 31.9, 33.8 and 33.9 kg) according to the inclusion  levels of mesquite pod meal (P = 0.0323). 
There was a linear increase (P = 0.0221) on warm carcass weight (11.57, 12.58, 13.10 and 13.18 kg) for 
treatments with inclusion of mesquite pod meal at levels 0%, 25%, 50%, 75% respectively. For the variables 
warm carcass yield, external carcass length, internal carcass length, internal leg length, thoracic depth, croup 
width and cushion thickness, no effect (P> 0.05) was observed for inclusion of mesquite pod meal (39.36%, 
39.90%, 54.40cm, 50.45cm, 42.25cm, 40.60cm, 17.10cm, 15.75cm and 11.93cm respectively). Therefore, it is 
concluded that the mesquite pod meal improves the carcass weights, and does not influence the measurements 
of the carcass, and may be included in the diet of grazing sheep via a supplement of up to 75% of the dry 
matter of the carcass supplement.

Keywords: Lambs, measures on carcass, ruminants
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Meat characteristics of young bulls fed diets with different proportions of 
corn or sorghum
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The manipulation of roughage:concentrate ratio used in feedlot and the use of alternative foods to corn grain 
are strategies with the main objective of reducing feed costs. In this context, sorghum grain stands out in 
the regions with agricultural potential as an alternative to corn, due to its good tolerance to water stress and 
lower production cost than other crops. The objective of this study was to evaluate the meat characteristics  of  
crossbred  European-Zebu  young  bulls.  A  total  of  96  bulls  were distributed in 16 collective pens (6 animals 
per pen) fed for 74 days with diets containing two levels of concentrate (medium, 530.00 g kg-1 dry matter 
and high, 820.00 g kg-1 dry matter) containing two energy sources (ground corn or sorghum). Corn silage was 
used as the roughage source. The experimental design was completely randomized with treatments distributed 
in 2 x 2 factorial arrangement, with 4 replicates (pens) per treatment. At the end of the feedlot, after a 16 hour 
fasting, 48 animals (12 animals per treatment) were slaughtered in a commercial slaughterhouse. After 24 
hours of cooling, a cut was performed between the 12th and 13th ribs exposing the Longissimus lumborum 
muscle to evaluate the meat characteristics. The temperature and the pH of the carcasses did not change 
with the treatments, with averages of 3.92ºC and 5.83, respectively. The values for meat color, expressed by 
luminosity (L), red index (a*) and yellow index (b*) did not present differences between treatments (P>0.05), 
with an overall mean of 36.79; 18.59 and 7.08; respectively. No differences (P>0.05) were observed in chroma 
(C*) and tonality (H*), with averages of 20.01 and 21.24, respectively. Positive and significant correlations 
were observed between a* and  chromaandtonality(r=0.61andr=0.62,respectively)andb*withchromaandhue(r 
= 0.64 and r = 0.65, respectively). There was no difference (P>0.05) between the treatments for meat texture 
of the Longissimus lumborum muscle, “slightly coarse” (3.53 points). The increase in the level of concentrate 
was not sufficient to alter the intramuscular adipose tissue (marbling) (P>0.05), classified as “slightly minus” 
(4.31 points). The use of sorghum as an energy source does not alter the quality of the meat of crossbred young 
bulls feedlot finished.

Keywords: colorimetry, marbling, meat
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Meat quality lambs to fed with diets containg crude glycerine
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The objective was to evaluate the inclusion of four levels of crude glycerine in the diet of lamb in confinement, 
about the quality of meat. The experimente was realized in the Londrina of State College. It were used 40 
males entires lambs, mestizo Santa Ines x Dorper, with body weight of 18.2 ± 0.17 kg and three months of 
age, distributed in a completely randomized design (four diets and 10 repetitions for diet). Were hosted in  
the individual stalls (0.80 x 1.20 m) provided with feeders and water dispenser,  arranged in the masonry. 
The experimental period (43 days), preceded by 14 days for adaptation to the management and diets. The 
weights of animals occurred each 14 days. The diets were formulated using the following ingredients: hay 
of Brachiaria dyctioneura as roughage, ground corn, soybean meal, urea, mineral salt and crude glycerine 
in the levels of 0,5,10 and 15%. At the end of the experimental period, the animals were weighed, preceded 
by a fast solid for 16 hours and killed. At the time of slaughter, the animals were stunned with eletronarcose, 
followed by bleeding, skinning and evisceration. The right half-carcases was subdivided into six anatomical 
regions, which were weighed individually (neck, leg, palette, loin, rib). Each piece was weighed to obtain 
the weight of the cuts in relation to housing. The longissimus dorsi muscle was obtained after dessosa of that 
portion of the vertebral column. The muscle was then divided into parts for the realization of the shear force, 
color, pH, marbling, loss of water through pressure and proximate analysis. The intermediate portion of the 
Longissimus dorsi muscle was used for determining the softness by means of obtaining the shear force. The 
results were submitted to analysis of variance and regression analysis. The diets containing 9.45 and 8.69% 
of crude glycerine showed greater perimeter of shank (cm) and greater weight of the shank (P<0.05). The 
weight of the loin increased linearly with the increase of crude glycerine (P<0.05). It was observed that the 
inclusion of up to 7.45% of crude glycerine increases the thickness of fat (P<0.05). Length of carcases (cm) 
chest depth (cm), length of the leg and depth of the leg, depth of muscular and width of the muscle showed no 
difference (P>0.05). The depth of the muscular and  width of the muscle, pH found shear force and to analyze 
the centesimal muscular Longissimus dorsi, showed no difference (P>0.05). The inclusion of up to 10% of 
crude glycerine lambs diets improves the quality of meat.

Keywords: Biodiesel, carcasse, ruminants, sheep
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Meat quality of feedlot lambs with bovine whey in the diet
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Bovine whey is a co-product generated in the dairy industry, which can be used in animal feed, liquid and 
powder form. Liquid whey is normally passed to producers for free, thus avoiding environmental pollution 
and bringing economic benefits to creations that make their use in diets. The objective of this research was 
to evaluate the use bovine whey in substitution of corn grain ground from the diet of lambs finished on 
meat characteristics. Eighteen male lambs, castrated, crossbreed of Santa Inês breed, were used. Lambs were 
approximately 3 months old and had a mean initial weight of 21.3 kg. The design was completely randomized 
with three treatments and six replicates. The treatments were divided into three groups: control; powder whey 
(5% in the dry matter of the total diet); liquid whey (5% in the dry matter of the total diet). The diets contained 
30% elephant grass silage and 70% concentrated in the dry matter. The animals remained confined on average 
for 70 days and were slaughtered at 27.1 kg body weight. Samples of Longissimus dorsi muscle were collected 
after slaughter and divided into two portions,two portions,  one for color and pH analyzes (24 hours post-
mortem) and the other portion for analyzes of humidity, ethereal extract, crude protein and ash. The pH of the 
meat was measured by portable digital pHmeter and color by portable colorimeter. The data were submitted to 
analysis of variance and when significant submitted to the Tuckey test, at 5% level. The mean pH was 5.89 and 
for meat color variables were 43.1, 17.3, 9.9, 20.0 and 29.3 for L*, a*, b*, c and h (º) respectively, and these 
averages did not differ (P>0.05). The averages for humidity, crude protein and mineral matter were 68, 24, 
and 1.3% respectively; and did not differ among treatments. The mean values of ethereal extract were different 
(P<0.05). The control group (7.9%) was superior to the liquid whey group (5.1%), which did not differ from 
the powder whey group (6.7%). The inclusion of whey in liquid or powder form in confined lambs diets alters 
the ethereal extract content of meat.

Keywords: protein, ethereal extract, longissimus dorsi, meat pH 
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Meat quality of Nellore cattle finished in feedlot fed with diets containing 
agroindustrial  co-products or not
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The objective of this study was to evaluate the effect of the use of co-products of the vegetal production on the 
quality of meat of Nellore cattle finished in feedlot. Two experimental treatments were used: 1 - conventional 
diet (corn silage, soybean meal, mineral nucleus and urea) and 2 - diet with co-products (corn silage, corn 
germ, citrus pulp, peanut meal, urea). The diets were adjusted to the gain requirements of the animals according 
to the phases (adaptation, growth and termination) and balanced  to  be isoprotein and isoenergetic (16% CP 
(crude protein) and 72% TDN (total digestible nutrients) in the adaptation, 15% CP and 74% TDN in growth 
and 14% CP and 76% TDN at termination, respectively). Fifty-two non-castrated Nellore males weighing 
316.4 ± 7.0 kg were fed for 148 days and slaughtered in commercial abattoir with a final weight of 477.8 ± 
7.6 kg. For the evaluation of pH, water-holding capacity (WHC), cooking losses (CL), and shear force (SF) 
at zero,  seven and  14 days, three samples  were collected 2.5 cm thick longissimus thoracis muscle between 
the 12th and 13th ribs of the cooled half carcass. The data were submitted to an analysis of variance by the SAS 
proc mixed, considering in the model the block effect, treatment, day and the respective interactions. For the 
multiple comparison of means the Tukey’s  test was adopted with significance  level of 5%. The pH, WHC 
and CL were not influenced (P>0.05) by the experimental diets, nor by the different periods of maturation. 
The meat tenderness also did  not  undergo alterations by the different diets used. Treatments 1 and 2 did not 
present significant differences (P>0.05) for FC and presented values (6.02 and 6.83 kgf, respectively) greater 
than 4.5 kgf, a tenderness value considered acceptable. The use of co-products proved to be a viable alternative 
from the point of view of quality to replace the conventional ingredients of diets used in confinement of beef 
cattle, since it did not promote qualitative changes  in  the meat.

Keywords: citrus pulp, corn germ,  longissimus  thoracis, nutrition,  peanut meal
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Membrane vesicles secreted by liquid-associated or solid-attached ruminal 
microorganisms can degrade protein, cellulose and starch
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*Post Doctoral fellow – rodolphoprado@hotmail.com

The rumen microbiome is diverse, containing bacteria, protozoa, fungi and archaea, whose function determines 
the ability of the ruminant to convert otherwise undegradable plant fibre into a source of nutrients. Nonetheless, 
plant breakdown is not efficient with respect to achieving maximal ruminant nutrient use efficiency. Increasing 
the ruminant nutrient use efficiency is reliant on increasing our understanding of the rumen microbiome and 
their function. Biofilm formation is an important environmental strategy used by many bacteria in nature 
to survive as it affords increased access to nutrients with respect to the plant-microbe interface. Membrane 
vesicles (MVs), spherical structures secreted by microorganisms, promote biofilm stability and are concentrated 
in enzymes. The aim of this study was to determine whether MVs are an integral component of the rumen 
microbiome, a diverse and complicated meta-community. Specifically, the experimental goal was to define the 
enrichment of enzyme activity of liquid-associated or solid-attached ruminal MVs. MVs were purified from 
the solid material and liquid phase from the rumen of three fistulated cows by initial centrifugation (8.000 g, 
10 min, 4°C) and further centrifugation of supernatant (13.000 g, 20 min, 4°C). Subsequently, the supernatant 
was filtered through 0.45 and 0.22 μm filters. Finally, the filtered preparation was subjected to high speed 
ultra-centrifugation (120.000 g, 2 h, 4°C) with the remaining pellet being purified MVs. Samples of MVs were 
compared to cellular microorganisms with secretome, washed microorganisms (centrifuged at 13000g, 5 min, 
four times and pellet resuspended in TM buffer), and supernatant from the high speed ultra-centrifugation. 
Purity of MVs was assessed by transmission electron microscopy and MV enzymatic activity was assessed by 
zymography. Transmission electron microscopy micrographs suggested a pure MV pellet and an abundance 
of MVs. MVs isolated from both liquidassociated and solid-attached microorganisms had potent activity 
against gelatine, but low activity against carboxymethylcellulose or starch. Protease activity was greater in 
MVs isolated from liquid-associated microorganisms. However, cellulase activity was greater in MVs isolated 
from solid-attached microorganisms. Amylase activity was similar for both sources of microorganisms. The 
quantity and diversity of liquid-associated and solid-attached ruminal microorganisms is different, presumably 
explaining the distinct enzymatic activity exhibited by MVs. This is the first study to provide evidence that 
MVs from the rumen microbiome have protease, cellulase and amylase activity, and much has yet to be 
discovered. Membrane vesicles are an overlooked, but significant component of rumen microbial function. 
Understanding such fundamentals of microbiome function is key to improve feed use efficiency in ruminants.  
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Metabolic interactions between total and ionic calcium on dairy cows at 
calving
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The objective of the study was to associate serum total calcium (tCa) and ionic calcium 
(iCa) and to estimate their correlations with non-esterified fatty acids (NEFA), total 
cholesterol,ASTenzyme,andalbumininpostpartumdairycows.Intwocommercialdairy farms in Castro county, 
Paraná State, Southern Brazil, 399 Holstein cows (253 multiparous and 146 primiparous) had their blood 
collected in the coccygeal vein on average 6.8h after calving. Blood samples were analysed in the farm for 
tCa (Idexx VetTest® Chemistry Analyser, Inc., Westbrook) and serum samples were analysed for tCa and iCa 
at Laboratório de Patologia Clínica Veterinária, UFPR, Curitiba/PR.Dataset was analyzed using MEANS and 
CORR procedures from SAS. The cutpoint for hypocalcemia categorization was ≤ 8.0 mg dL-1 (2.0 mM L-1). 
In these two herds, subclinical hypocalcemia incidence was 65% (259/398) and 74% (297/398), respectively 
for tCa and iCa. The average values found were: 19 ± 5.3 days on the prepartum group, 2.46 ± 1.7 lactations, 
0.67 ± 0.45 mM L-1 NEFA, 76 ± 21.3 mg dL-1 cholesterol,3.65 ± 0.42 g dL-1 albumin and 74 ± 25.8 UL-1 

AST enzyme. Serum total Ca measured on the farm by VetTest® was 8.7 mg dL-1 (2.18 ± 0.26 mM L-1), and 
in laboratory the averages were 1.9 ± 0.22 mM L-1 for tCa and 0.9 ± 0.14 mM L-1 for iCa. The interaction 
between methods of analysis for tCa between the VetTest® (refractometer) and the laboratory (colorimetric 
method) showed a high correlation including all animals in the analysis (r=0.69; P<0.01), but a low correlation 
when only primiparous cows were considered (r=0.28; P<0.01). When correlating the values between tCa 
(both methods) and iCa(ion- selective electrode) was observed a moderate correlation (r=0.53; P<0.01). With 
the exception of albumin in the first-lactation cows, which had presented a moderate correlation (r=0.40; 
P<0.01), the remaining metabolites did not show significant correlations with serum calcium. This study 
demonstrates a moderate correlation between tCa and serum iCa, with the latter having a greater sensitivity 
in the determination of hypocalcemia. When tCa and iCa are measured simultaneously by reliable methods, 
these combined data do a good job in defining hypocalcemia. Still, the results of this study indicate that 
there is a need for a better understanding of tCa and iCa methodologies and the factors that interfere in their 
correlations.

Keywords: dairy cows; milk fever; subclinical hypocalcemia 
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Metabolic profile of male lambs fed with soybean, canola and crambie
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Oilseeds present high levels of lipids and crude protein. As a source of energy in the diet, oilseeds may 
potentially enable lamb production foreseeing early age at slaughter. The aim of this study was to evaluate the 
metabolic profile of intact male lambs fed with different oilseeds. The experiment was developed using twenty 
four intact male lambs presenting average age of 5 months (body weight: 21.1 ± 6.4kg). Lambs were kept 
in individual pens and three treatments were established according to the type of grain (soybean, canola or 
crambie). The ratio of concentrate (milled grain) was fixed to 75% and ground hay was made available in all 
feedlots (Brachiaria brizantha cv BRS Piatã) (25%). Blood samples (10 ml) were obtained from the jugular 
vein every 14 days, early during the morning, after 16 hours of fasting. The metabolic profile was evaluated 
according to the levels of albumin, alanine aminotransferase (ALT), aspartate transaminase (AST), alkaline 
phosphatase (FA), globulins, total protein, urea and bilirubin). The number of erythrocytes, haemoglobin, 
haematocrit and leukogram were observed (complete hemogram) to monitor health status. No difference 
(P>0.05) was observed between dietary treatments based on the levels of direct and total bilirubin, hemoglobin, 
mean corpuscular hemoglobin, mean corpuscular hemoglobin concentration, icteric index, platelet, band and 
segmented cell count, eosinophils, lymphocytes, basophils and monocytes. Some blood parameters such as 
the levels of globulin, total protein, erythrocytes, haematocrit, total plasmatic protein and leucocytes were 
significantly different between dietary treatments (P<0.05). Still, all values were considered to be normal, 
independent of the diet. Lambs fed with crambie presented lower concentration (P<0.05) of serum albumin 
(2.19±0.14) compared to lambs fed with soya (2.47±0.15) and canola (2.31±0.01). Lower levels of urea 
(P<0.05) were observed in samples collected from lambs fed with crambie (47.10±5.55) compared to the 
levels related to lambs fed with soya (57.82±5.17). The amount of urea found in the blood samples related to 
canola grain diets (53.03±0.38) was similar (P>0.05) to the levels observed with other diets. Likewise, blood 
samples related to the lambs fed with crambie showed lower (P<0.05) values of ALT (21.10±4.21) compared 
to  blood  samples related to soya (28.14±2.83). The values of ALT observed in the samples from the canola 
diet (26.69±1.38) were similar (P>0.05) to the samples from other oilseed diets. Extended fasting periods may 
increase endogenous proteolysis (when amino acids become sources of energy), which might have increased 
uraemia. Nutrition may explain variation on the levels of uraemia, which may be associated to the amount of 
protein which was ingested during the experiment. In general, the results suggest that the metabolic profile of 
lambs may vary according to different oilseeds and that the usage of crambie may be less appealing.
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Methane emission by lambs and ewes in different pasture production 
systems
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The knowing about greenhouse gases (GHG) emissions of livestock systems are very important in the current 
context of climate changes. Under Brazilian conditions, it is estimated that livestock production is responsible 
for approximately 56% of the methane (CH4) emissions, from ruminal fermentation. The present study aimed 
to quantify the emissions of ruminal methane in two systems of sheep production. The experiment was carried 
out at the Sheep and Goat Production and Research Center (LAPOC), Federal University of Paraná (UFPR), 
Brazil, from September to November 2016. 32 White Dorper x Suffolk crossing breed was used. 16 lambs and 
16 ewes were distributed in: I) 8 suckling lambs (SL) (38.35 ± 7.41 kg) and 8 lactating ewes (LE) on pasture 
(71,75 ± 7,29 kg); II) 8 weaned and supplemented lambs (WSL) on pasture (40,31 ± 3,51 kg), receiving 2% of 
body weight (BW) of concentrate.day-1; and 8 weaned ewes (WE) (76,84 ± 12,28 kg). The experimental design 
was completely randomized, with four replications and two animals per replication. The pasture was composed 
of black oat (Avenastrigosa) and ryegrass (Lolium multiflorum Lam.) overseeded on Tifton-85 (Cynodon 
spp.). The grazing method was continuous grazing with variable stocking rate, and herbage allowance at 
16% BW, adjusted every 14 days. The CH4 emissions were quantified by the sulfur hexafluoride (SF6) tracer 
gas technique, providing a capsule containing SF6 with known release rate; the collection was performed 
every 48 hours, totaling three collections in six days of evaluation, using gas collector apparatus. In the 
experimental area, six atmospheric air collecting tubes were allocated (“blank”) and their CH4 and SF6 values 
were discounted in the calculations. Two evaluations were performed. The CH4 emission rate is the result of 
the multiplication between the SF6 emission rate and the relation between the CH4 and SF6 concentrations of 
the tubes, subtractingthe values of the “blank”, being determined by chromatography. The results showed no 
significant difference (p=0.53) in daily CH4 emissions for lactating or weaned ewes(30.74and 22.88 CH4 g 
day-1, resp.). CH4 emission from weaned and supplemented lambs was higher (25.42 CH4 g day-1) than from 
suckling lambs that presented 17.15 CH4 g day-1 (p = 0.0095). It is concluded that different sheep production 
and/or feeding systems can influence the ruminal methane emission.

Keywords: finishing systems, global warming, greenhouse gases, tropical pasture
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The state of Rio Grande do Sul has 63% of its territory covered by a vegetation that characterizes the Pampa 
Biome. In its extension it is possible to observe great vegetal diversity, and the native species constitute the 
main alimentary source of the ruminants living there. Therefore, this work study treatments to overcome 
dormancy that provides an increase in germination for six forage native species. The seeds were collected in 
January 2016 at FEPAGRO Station (São Gabriel/RS). The following species were evaluated: Axonopus affins, 
Desmodium incanum, Paspalum dilatatum, Paspalum notatum, Paspalum plicatulum and Paspalum urviliei. 
The germination test was conducted in the laboratory of UNIPAMPA, Campus Itaqui/RS. Four treatments 
were performed, one of them the control treatment (seeds without any modification); Mechanical scarification 
with sills nº 180 for one minute; Immersion in 98% sulfuric acid for 10 minutes; and immersion in potassium 
nitrate 0.2% for 24 hours. Each treatment had four replicates of 40 seeds each, and the seeds were arranged 
on two germination paper sheets in plastic boxes. The boxes were capped and taken to a germination chamber 
regulated at 30ºC for the daytime period and 20ºC at night, with photoperiod of 12 hours, and remained 
there for 28 days. The evaluation of the germinated seeds was done every two days, and at the end of the 
total evaluation period the total germination percentage was obtained in each of the treatments. The results 
were submitted to analysis of variance and the means were compared by the Tukey test at 5% probability 
of error. The D. incanum increased (P<0.05) the germination potential by scarification (72%) and sulfuric 
acid treatment (70%), which did not differentiate between them. The P. dilatatum, on the other hand, had the 
germination increased when the potassium nitrate (10%) was used, with superior result to the other treatments. 
Potassium nitrate has been suggested for the overcoming of dormant seeds of grasses, being considered as a 
facilitator of gas exchange. For P. plicatulum, germination increased (P<0.05)  whenscarified(25%)in relation 
to the control. These eds of A.affinis ,P. notatum and P. urvilei did not present an increase in germination, that 
is, no treatment was enough to increase their germination. The choice of treatment should take into account 
the characteristics of each species, and small and fragile seeds such as A. affinis, P. urvilei, P. notatum and P. 
dilatatum do not respond to treatment with sulfuric acid, as it strongly degrades his membrane cells, making 
these seeds unfeasible. Due to the great  diversity among the evaluated forage species, each showed a different 
behavior in terms of germination, depending on the treatments imposed on the seeds.

Keywords: Axonopus sp., Desmodium sp., Paspalum sp
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Microbiological profile and chemical composition of sugarcane silage with 
Lactobacillus buchneri, Propionibacterium acidipropionicci or Bacillus 

subtilis

Gábata N. B. Pereira1, Kátia C. Guimarães1, Maurício S. Pires1, Luis Fernando S. Caixeta1, 
Victor C. Silva1, Mariana C. M. Gonçalves*1

1 Goiano Federal Institute of Education, Science and Technology, Rio Verde/GO, Brazil
*Corresponding author – mariana.goncalves@ifgoiano.edu.br

Sugarcane silage as food for animals, during the drought, is a practice used by many producersinBrazil.
Thisforageischaracterizedbyahighconcentrationofsolublesugars and high population of yeasts that multiply 
during the silage process producing ethanol. Because of this problem, chemical and microbial additives 
have been used to improve the fermentation pattern and the quality of this silage. With this, the effect of 
addition of Lactobacillus buchneri, Propionibacterium acidipropionicci and Bacillus subtilis on the chemical 
and microbiological characteristics of sugarcane silages was evaluated. The experiment consisted of in 
natura sugarcane silage that was considered the control (C) and the microbial additives were applied in the 
following design: sugarcane silage with Lactobacillus buchneri (Lb), sugarcane silage with Bacillus subtilis 
(Bs) and sugarcane silage with Propionibacterium acidipropionicci (Pa), according with the manufacturers 
recommendations. The forage was stored for 60 days in PVC silos, and the chemical composition of the 
silage was evaluated at ensilage and after 60 days. To determine the microbiological profile, pH, lactic acid 
bacteria, yeasts and fungi were measured ondays 0, 2, 7, 14, 21 and 60. Was observed an increase in the 
neutral detergent fiber (NDF) content in the silage that received Lb, while the Pa presented higher content of 
acid detergent fiber (ADF) and the reduction in the digestibility. Although it did not significantly affect other 
parameters, the treatment with Bs led to a higher concentration of lignin and butyric acid at the opening of the 
silos. All additives ensured the population of lactic acid bacteria superior to control silage and the silage that 
received Pa showed reduction in the average population of yeasts, which could mean an increase in aerobic 
stability. The addition of microbial additives proved to be favorable in the ensiling process of sugarcane.

Keywords: fermentation, nutrition, lactic acid bacteria, yeasts, microbial additives
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Microbiology of piglets submitted to the calcitic seaweed meal 
(Lithothamnium sp) in the nursery

Liliana B. de Azevedo1, Jansller L. Genova2,Paulo Levi O. Carvalho2, Adriana B. da S. 
Costa*2 Cibele R. Schneider2, Isabela F. Leal2, Poliana C. S. Chambo2, Josiane K. Berwaldt2

1UFBA, Salvador – BA/ Brazil
2Unioeste, Marechal Cândido Rondon – PR/ Brazil

In Brazil, a greater source of calcium used for calcitic limestone (CL), even though, the calcitic seaweed meal 
(CSM) is rich in mineral elements, having good functional properties, such as buffering action and adsorbents 
of mycotoxins. The objective of this study was to evaluate the intestinal microbiota of piglets fed CSM in the 
nursery. A performance test was conducted using 128 crossbreed piglets, entire males, whit the initial body 
weight of 6.01± 0.7kg, and final body weight 24.39 ± 3.32kg, distributed in a randomized block design with 
four treatments (Treatment A: calcitic limestone, Treatment B: CSM + calcitic limestone, Treatment C: CSM 
with a 30% reduction in calcium requirement and Treatment D: CSM), eight replicates and four animals by 
experimental unit. At the end of the experiment, eight animal were slaughtered per treatment. Samples were 
collected from the contents of the small intestine, being jejunum (J), ileum (I) and large intestine, cecum (CE) 
and colon (C) of the piglets. For the microbiological analysis, an aliquot of 100μL of the dilutions was added 
and seeded by surface scattering in agar culture media for lactobacillus, enterobacteria and total counts. For 
analysis statistic the procedures adopted were: normality test (Shapiro-Wilk and Levene), analysis of variance, 
correction of outliers, comparisons between average for dilution of 104 by the Tukey test at 5%. There was 
no effect (p>0.05) on the intestinal microbiota of animals fed with different calcium sources. However, there 
was effect (p<0.05) between the portions of the gastrointestinal tract, in which the piglets cecum presented a 
lower total count (J: 6.366, I: 6.502, CE: 6.103, C: 6.303) and of enterobacteria (J: 6.296, I: 6.415, CE: 6.105, 
C: 6.204) in relation to the ileum. For lactobacillus, portions of the large intestine presented higher (p<0.05) 
counts (CE: 6.523; C: 6.554) when compared to jejunum (J: 6.195). In this context, it is concluded that, 
calcium sources do not influence the identification and intestinal microbial count of piglets.

Keywords: biogenic limestone, enterobacteria, lactobacillus, red seaweed, total count
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It was studied the inclusion of vitamin E and mate in the diet of dairy cows fed soybeans to verify the transfer 
of the antioxidant for milk and milk fat profile. There were four multiparous Holstein cows (549 ± 57 kg body 
weight and 62 ± 15 days in milk) distributed in Latin square (4 × 4) with four treatments and four experimental 
periods. The treatments were: 1) Control diet without supplementation yerba mate (YM) and vitamin E (vit. 
E); 2) diet plus supplementation of 350 IU of vit E / kg DMI per day; 3) diet plus supplementation of 3% 
of YM / kg IMS per day; 4) diet plus supplementation of 350 IU of vit E / kg DMI daily supplementation + 
3% of YM / kg DMI per day. To check the antioxidant transfer it was analysed markers of oxidation of fatty 
acids, conjugated diene, TBARS, reduced power of milk, milk polyphenols concentration and also milk fat 
acid profile. The experimental period was 21 days and then seven days of collection. Statistic analysis was 
analyzed as follow: Yijkl = µ + Ti + Pj + Ak + eijkl. The results demonstrated that the differences between diets 
in the conjugated diene, polyphenols and TBARS variables were not significant. The similar production of 
conjugated dienes and TBARS in milk suggests that YM did not decrease lipoperoxidation in milk. Thus based 
on these methods it was found that neither vit E nor YM were able to reduce milk oxidation. Even so,YM was 
able to increase the power of milk reduction. Reducing power, which is a measurement of antioxidant activity 
in milk, measures the ability of active compounds to donate electrons to free radicals thereby converting them 
into thermodynamically stable products, which may decrease oxidation of milk lipids. The reduction power is 
not always linked to the oxidant activity of the compound since the oxidizing agents act differently. However, 
the herb is known for its antioxidant power, and by several authors it is possible to affirm that the results 
found in this work demonstrate that YM supplementation was effective in increasing the antioxidant activity 
of milk. The averages of diets for fatty acids in milk fat were not influenced by supplementation with mate or 
vit E herb. This answer is probably due to the fact that in all four diets the amount of soybeans was the same.

Keywords: Antioxidant, Dairy cows, Fatty acids, Reduced power, Transfer of the antioxidant
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Milk antioxidant concentration and milk fat profile of dairy cows fed soy 
seed with yerba mate and vitamin E in the diet
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Milk composition of F1 Hostein / Zebu cows fed different levels of diet 
supply

Deiyse Alves Silva1*, Vicente Ribeiro Rocha Júnior1, Pedro Felipe Santana*1, Luana 
Alcântara Borges1, José Reinaldo Mendes Ruas1, Gabriela Duarte de Oliveira Leite1 

Mariane Duarte de Oliveira Leite1, Diego de Paula Silva1

1Universidade Estadual de Montes Claros, Janaúba/MG, Brasil
*Doctoral student – deysealvess@hotmail.com

The success of dairy activity depends on production efficiency, which can make it competitive in consumer 
markets. For this it is necessary the producers to use the use of precise practices of handling mainly in regard 
to the nutrition, without losses in the quality of the milk production. In this situation, the objective of this study 
was to evaluate the effects of different dietary levels of diet for Hostein/Zebu F1 cows on the physicochemical 
composition of milk. Sixty lactating cows were used. The experimental design was completely randomized in 
a 5 x 3 factorial scheme, with five diet supply levels and three lactation periods. The diet supply levels were: 
diet provided at will, allowing leftovers of 5% of the amount of dry matter supplied; Diets provided, 2.75; 2.5;
2.25; 2% of body weight. The mean values of lactation days in each experimental period evaluated and 
respective standard deviations were: 1° period (50.0 ± 12.80), 2°period (111.5 ± 11.75) and 3° period (183.0 
± 17. 5). The diet was formulated for a voluminous: concentrate ratio of 75: 25, on a dry matter basis. Twenty 
cows were used per experimental period, four cows per treatment. The experiment was divided into three 
periods of 21 days, with 16 days of adaptation and five days of collection. The milk samples from each cow 
were analyzed for the physico-chemical composition and somatic cell count. Data were submitted to analysis 
of variance and, when the “F” test was significant, the nutritional plans were submitted to the regression study 
(P <0.05), and the lactation periods were compared by the Tukey test (P <0.05), through the SISVAR program. 
There were no effect of dietary levels of lactose (4.60%), total solids (12.0%), dry fat extract (8.80%), protein 
(3.41%), lactose), Urinary nitrogen (14.5 mg dL- 1) and somatic cell counts (89.98 thousand mL-1). The diet 
supply restriction up to 2% of the body weight of F1 Hostein x Zebu cows did not alter the physicochemical 
composition of the milk.

Keywords: nutrition, milk quality, feed restriction, crossbred cows 
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Milk fatty acid composition of buffalo fed diets containing flaxseed oil and 
vitamin E

Bruna C. Agustinho¹*; Lucia M. Zeoula¹; Nadine W. Santos¹; Erica Machado¹; Emerson H. 
Yoshimura¹; Jessyca C. R. Ribas¹; Talita E. Z. Santana¹, Fernanda C. Miranda¹
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Lipid supplementation with sources rich in PUFA (polyunsaturated fatty acids) in lactating dairy animals 
improves milk fatty acid composition, increase PUFA, MUFA (monounsaturated fatty acids), conjugated 
linolenic acid, which adds many benefits to the health of the consumer. However, this change in fatty acids 
makes it less stable, requiring a source of antioxidant, as vitamin E. Thus it was aimed to evaluate the fatty acid 
composition of milk from buffalo fed diets containing flaxseed oil and vitamin E. Four crossbred buffaloes 
(mean weight = 655 ± 37 kg; lactation days = 94 ± 36) were assigned to a Latin square 4 x 4 in 2 x 2 factorial 
design (flaxseed oil: with and without; vitamin E: with and without), thus the diets were: basal diet (without oil 
and vitamin E), diet with flaxseed oil (25 g kg-1 of dry matter, DM) basal diet + vitamin E (375 IU kg-1 DM), 
diet with flaxseed oil + vitamin E. The diet consisted of 700 g kg-1 of forrage and 300 g.kg-1 of concentrate, 
containing 116 g kg-1 of crude protein, 500 g kg-1 of neutral detergent fiber and 702 g kg-1 of total digestible 
nutrients. Each period had 21 days, 16 days were for adaptation and five days for collecting samples. The 
supply of diets was performed twice a day ad libitum and the animals were milked manually once daily, with 
the calf presence. The fatty acid composition of milk fat was determined using a gas chromatograph and 
expressed as mg g-1 of fat. For estimate the IA (index of atherogenicity) and IT (index of thrombogenicity) 
were used the following equations: IA=(C12:0  +  4.C14:0 +  C16:0)  /  (MFA  +  n6  +  n3);  IT=(C14:0  +  
C16:0  +  C18:0) / (0.5.MUFA + 0.5.n6 + 3.PUFA), where n6 = omega 6 fatty acids and n3 = omega 3 fatty 
acids. The results were analyzed using the Mixed procedure of SAS 9.0, with significance level of P<0.05 and 
tendency with P<0.10.There was no interaction effect  of the flaxseed oil with the vitamin, but it was observed 
that flaxseed oil and vitamin E when added to diet acted on the fatty acid composition of buffalo milk. The 
addition of oil in the diets increased (P<0.05) the concentrations of C18:0, C18:1, trans-11, C18:3 n-3, PUFA, 
and showed tendency to C18:2 cis-9,trans-11 (P=0.06) in milk, because flaxseed oil is rich in C18:3 n-3. The 
increase of these FA (fatty acids) should be due to biohydrogenation, associated or not with the activity of the 
desaturases enzymes of the mammary gland and the amount overrun in the rumen. The addition of flaxseed oil 
and vitamin E reduced the IA (P<0.05) from 2.90 to 1.86 and IT (P<0.05) from 3.50 to 2.34, due to the lower 
ratio of SFA (Saturated fatty acid)/UFA. The addition of flaxseed oil and vitamin E in diets for buffalo improve 
the milk fatty acid composition and the index IA and IT making it healthier.
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Milk fatty acid profile of goats fed with diets with crude glycerin from 
biodiesel production from waste frying oils
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Crude glycerin (CG) is a co-product obtained from biodiesel industry and several researchers have estimated 
its energy value in ruminants. However, to our knowledge, there are no studies that evaluate the effects of 
CG on the milk quality to goats. Thus, the objective of this study was to evaluate the effects of the partial 
replacement of corn by CG from biodiesel production on the fatty acid (FA) profile of goat milk. Eight Anglo- 
Nubian goats with average 51 ± 4.0 days of lactation and 42.06 ± 3.5 kg of BW were randomly distributed 
in a double Latin square with four CG levels and four periods. The research lasted 80 days and was divided 
into four periods of 20 days each; the animals were adapted to the diets during the first 15 days, and data were 
collected during the last five days. All goats were kept individually in pens (1.6 m2) where water and feed were 
available ad libitum. The diets were formulated to meet the nutritional needs of goats producing milk at 1.5 
kg d-1 and 4% fat. The treatments were defined by CG concentration (0, 7, 14 and 21% of total DM) and the 
CG (30.62% of glycerol) used in this study was originated from biodiesel production from waste vegetable 
oils used in restaurants. The milk samples were collected from each goat on the first, third and fifth days of 
each collection period, twice a day. Milk samples per animal and treatment were pooled to form a composite 
sample and finally frozen at -20ºC; afterward, they were freeze-dried and then analyzed for FA content by 
gas chromatography. All data were analyzed using mixed models, including the CG level, period and the 
CG level × period interaction as fixed effects; the animal nested within the CG was considered as random 
effect. Orthogonal polynomials for treatment effect were determined by linear and quadratic responses. Effects 
were declared significant at P<0.05 and trends at P<0.10. Saturated FA (SFA) decreased linearly while the 
unsaturated FA (UFA) increased mainly the monounsaturated (MUFA) and the polyunsaturated (PUFA) were 
not affected by the CG inclusion. The addition of CG decreased proportions of all short- and medium-chain 
FA and increased proportions of all long-chain FA. The main FA found in the fat milk were C16:0 (Palmitic), 
C18:1 cis-9 (Oleic), C18:0 (Stearic), C10:0 (Capric) and C14:0 (Miristic). A linear decrease was observed 
for C14:0 content, however similar concentrations among the treatments for C16:0, C18:0 and C18:2 cis-9, 
trans-11 were observed. The activities of ∆9 desaturase 18 and elongase increased lineally, however the activity 
of ∆9 desaturase 14 and 16 were not affected by the CG. Linear decrease was observed for atherogenicity index 
as CG was added to diet. In general, we conclude that the inclusion of CG up to 21% promotes improvement 
in the FA profile of goat milk.
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Milk production in grazing beef cattle in Uruguay: influence of cow parity

Iewdiukow, M.*1,2, Lema, M.1, Velazco, J. I.1, Quintans, G.1
1 Instituto Nacional de Investigación Agropecuaria, Treinta y Tres, Uruguay; 2 Facultad de 
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Energy requirements of beef cows during lactation are increased due to milk production. There are many 
factors influencing milk production potential and calves weaning weight and cow parity could be one of those. 
The aim of this study was to estimate the effect of dam parity on milk production of beef cattle grazing native 
pastures in Uruguay. Three hundred ninety-seven, Angus and Angus x Hereford, primiparous (3 years old, 
n = 151) and multiparous (4 to 10 years old, n = 246) cows from different experiments over ten years were 
analyzed. Cows Live Weight (LW) and Body Condition Score (BCS; scale 1 to 8 u) at calving were 402 ± 
4.77 kg and 4.2 ± 0.06 u for primiparous and 430 ± 2.99 kg and 4.1 ± 0.04 u for multiparous cows, (mean ± 
sem). All cows calved in spring and grazed native pastures at a forage allowance of 8 to 12 kg dry matter per 
kg of LW. Milk productionwasestimatedwiththefollowingprocedure:at ̴6amcowswereseparated from calves 
and each cow was injected with oxytocin (20 IU) to promote milk letdown. Cows were milked 2 minutes after 
the injection using a milking machine. In the afternoon, at ̴ 14 pm cows were milked again (after oxytocin 
injection) following the same procedure and milk amount was weighed. In that period calves remained in 
another paddock separated from their dams. Milk production was assessed monthly until weaning (190 days 
on average). Milk yield was analyzed with cubic splines with 4 equally spaced knots. The model considers 
the effect of the dam’s parity. No differences in milk production between cows of four to ten years old were 
evident (P = 0.53) therefore they were grouped for the final analysis. Milk production for the lactation period 
was 1005 ± 0.71 L and 1030 ± 0.76 L for primiparous and multiparous cows, respectively (P = 0.63). Calves 
LW at birth was lower (P<0.05) in primiparous (35.4± 0.41 kg) than multiparous cows (36.1 ± 0.33 kg) and 
at weaning (164.6 ± 2.81 kg and 178.6 ± 1.67 kg for primiparous and multiparous cows, respectively). It is 
well documented that primiparous cows present lower milk production when compared with multiparous 
cows, since they have higher energy requirements to fulfill growing needs. No differences in milk production 
by parity were found in this study even though multiparous weaned heavier calves than primiparous cows. It 
is hypothesized that other factors could be explaining those differences such as calves vigor, milk fat content 
and/or grazing behavior.
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Milk production in grazing beef cattle in Uruguay: influence of two 
contrasting body condition score at calving
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Body condition score (BCS) is an adequate estimate of nutrient reserves in the animal. Moreover BCS at 
calving presents a high correlation with following reproductive performance and milk production. The aim of 
this study was to estimate the effect of low (≤3.5 u; LOW) and high (≥5 u; HIGH) cow BCS (scale 1 to 8 u) 
at calving on milk production of grazing beef cows in Uruguay. One hundred forty-six British crossbred cows 
and Angus purebred were analyzed. All cows calved in spring and grazed native pastures at a forage allowance 
of 8 to 12 kg dry matter per kg of Live Weight (LW). Milk yieldwasestimatedwiththefollowingprocedure:at 
̴6amcowswereseparatedfrom calves and each cow was injected with oxytocin (20 IU) to promote milk letdown. 
Cows were milked 2 minutes after the injection using a milking machine. In the afternoon, at ̴14 pm cows were 
milked again(after oxytocin injection) following the same procedure and milk amount was weighed. In that 
period calves remained in another paddock separated from their dams. Milk production was assessed monthly 
until weaning (190 days on average). Cows LW and BCS at calving was 359.3 ± 5.5 kg and 3.2 ± 0.04 u for 
LOW and 473.6 ± 4.6 kg and 5 ± 0.03 u for HIGH (mean ± sem). Milk yield was analyzed with cubic splines 
with 4 equally spaced knots. The model consider the effect of the two BCS categories. Milk production for the 
lactation period was 865 ± 2.12 L and 1157 ± 0.86 L for LOW and HIGH, respectively (P<0.05). Lactation 
was split in three periods: from Day 1 to 60, from Day 61 to 120 and from Day 121 to 190 postpartum. In 
the first period milk production in HIGH was 33 % higher than LOW (469 vs. 353 L). For the second period 
milk was 44 % higher in HIGH respect to LOW (377 vs. 261 L) and in the last period cows in HIGH present 
24% more milk than in LOW (311 vs. 250 L). Calves LW at birth was higher (P<0.05) in HIGH than in LOW 
(37.1 ± 0.5 vs. 33.2 ± 0.6 kg), and also at weaning calves in HIGH weighed more than in LOW (197.8 ± 3.2 
vs. 149.6 ± 2.9 kg). In summary, cows that calved in HIGH produced 34 % more milk in the entire lactation 
period and that was reflected on calves weaning LW. Under the conditions of this study, BCS at calving was a 
reasonable predictor of calves weaning LW explained by dam milk production.

Keywords: milk production, beef cattle, body reserves, range conditions
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Milk production of nelore cows under mineral supplementation with 
virginamycin as an additive
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The milk production of beef cows has a direct influence on the weight gain of their calves. The use of 
supplements that can increase milk production of beef cows has been studied in recent years, aiming at 
higher rates of calf weight gain, and the use of additives may be a viable alternative in the supplementation 
of beef cows. The aim of the present study was to evaluate the milk yield of Nelore cows, under mineral 
supplementation with and without virginiamycin. The animals were allocated to four paddocks with a mean 
area of 17.91 ha, with average dry matter availability of 3895 kg of Urochloa brizantha cv. MG5 provided 
with natural drinking fountains and 3.0 m long covered troughs, maintaining a reserve picket with the same 
characteristics. A total of 24 cows were randomly selected to be milked from a lot of 100 with their respective 
calves, with 12 cows from each treatment with age and mean body weight of 66 months and 333.03 ± 4.64 kg, 
respectively. The experiment was carried out in a completely randomized design. The animals were grouped 
into four lots, with 25 cows and their respective calves in each group, six of which were milked. To stimulate 
milk secretion, 2.0 mL of oxytocin was applied to the mammary vein before beginning milking. The cows 
were distributed into two treatments consisting of the animals supplemented with a mineral mix (MM), control 
group and; supplemented with MM + virginiamycin (VM). A total of 80 g pair -1, cow and calf (CC), of MM 
containing 200 mg of VM per animal were given daily to the animals, in the two groups receiving VM, while 
the other two groups received 80 g pair-1 (CC) of MM, the control group. Cows supplemented with VM 
presented higher milk yield (P <0.10) when compared to cows in the control group, of 3.47 and 2.94 kg day-1, 
respectively, and the same result was obtained when adjustments were made for milk production with 4% fat, 
of 3.67 and 3.06 kg day-1, higher in 19.93%. The other milk components, fat, lactose, protein and dry extract, 
were not influenced by the use of the additive in the supplements. Thus, supplementation with virginiamycin 
increases the milk yield of Nelore cows, with virginiamycin being indicated for this animal category.

Keywords: fat, lactating, lactose, protein
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Morphogenesis and structural of Mombaçagrass under grazing subjected 
to different levels of fertilization
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The objective of this work was to evaluate the morphogenic and structural characteristics of Panicum 
maximum cv. Mombasa under grazing submitted to different levels of fertilization in the North of Tocantins. 
The experiment was carried out at the Federal University of Tocantins in the cattle breeding sector during 
the period from December 2014 to April 2015. The treatments consisted of three nitrogen doses: 150, 300 
and 450 kg ha-1 year- 1, applied as ammonium sulfate. The experiment lasted 135 days, ofwhich 25 were for 
preparation of the experimental area and 112 for data collection. The rotational grazing method was used with 
seven grazing days and 21 days of rest. Thepasturewasfertilizedwith50kgha-1ofP2O5intheformofsinglesuperph
osphatebefore the experiment, and K2O in the form of potassium chloride applied together with thenitrogen in 
a ratio of 1:0.5. Twenty-four Nelore steers with initial mean live weight of 173 kgandninemonthsofageastest 
animalsand36regulatinganimalswereusedtolower the forage and maintain the height of exit. Morphogenic 
measurements were performed every seven days during the rest period. The leaf appearance rate, leaf length, 
stem length, leaf senescence, phyllochron, population density of tillers, leaf length, pre and post-grazing leaf 
area index, and cultural growth rate were evaluated. A randomized complete block design was used, with 
repeated measures in time. The data were submitted to analysis of variance, at the significance level of 5% by 
Student’s t-test. The highest nitrogen doses did not influence the leaf length, leaf appearance rate, shoot length, 
phyllochron and population density of tiller. However, these variables were influenced by grazing cycles, 
except for phyllochron. The pre-grazing leaf area index presented a difference between the nitrogen doses, 
presenting values of 8.86 and 13.84 for the doses of 150 and 450 kg ha-1 year-1, respectively. The final length 
of the expanded leaves was higher in the higher dose in relation to the doses of 150 and 300 kg ha-1 year- 1, 
presenting values of 48.57, 50.92 and 54.84 cm, respectively. The cultural growth rate was influenced by the 
highest nitrogen dose, with an average value of 254.74 kg ha-1 day -1 at the highest dose. Leaf area index, leaf 
final length and crop growth rate were increased in response to elevation of the dose from 150 to 450 kg ha-1 
year -1 of nitrogen, indicating higher productivity per area at this level of fertilization.

Keywords: ammonium sulfate, cultural growth, nitrogen, panicum, pasture, phyllochron
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Morphological characteristics of the carcass of confined lambs with 
addition of mycotoxin adsorbent
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Londrina/PR; 4 Master’s Degree student, Universidade Norte do Paraná, Arapongas/PR

Research has demonstrated a strong incidence of mycotoxins in stored grains and fodder, which can impair 
animal performance and the final quality of the product.One of the measures to solve the action of mycotoxins 
is the use of adsorbent in feed, in order to improve the animal performance. The objective of this work was 
to evaluate the use of mycotoxin adsorbents in lamb finishing rations and their effects on the performance of 
the animals. The experiment was conducted at the University of North Paraná, Campus of Arapongas, Paraná. 
Were used twenty-four lambs of the Texel breed, 12 males and 12 females, approximately 60 days old and 
average weight of 18.6 kg ± 1.6, distributed in both treatments, allocated in 12 bays, with two animals per 
bay. The experimental design was completely randomized, in a 2 x 2 factorial scheme and six repetitions 
per treatment. The rations contained, in the dry matter (DM), 30% of corn silage and 70% of concentrate 
(consisting of ground corn, soybean meal, agricultural residue, calcitic limestone, soybean oil and mineral 
mix), containing 72% of total digestible nutrients and 16% of crude protein. The rations of both treatments were 
analyzed for mycotoxin composition by Samitec laboratory (Analytical Microbiological and Technological 
Solutions Ltda.), by high performance liquid chromatography (HPLC) method. The evaluated samples 
were above the quantification limits for the mycotoxins Aflatoxin B1, Fumonisin B1 and B2, zearalenone 
(ZEA) and deoxynilvalenol (DON).The animals were slaughteredwith26.4kg±2.2after39daysofconfinement.
Onthedaypriortoslaughter the animals were fasted on a solid diet for 16 hours and slaughtered. Afterwards, 
they remainedinthecoldchamberfor24hours,whenthemorphologicalmeasurementswere performed on the 
carcass. The data were submitted to analysis of variance and when significant were submitted to the Tuckey 
test, at 5% level. There was no effect of adsorbent, sex and interaction between treatment and sex for any of 
the variables (p>0.05). The averages for the external length were 57.0 cm, 58.7 cm for the hip perimeter, 36.9 
cm for the leg perimeter, 16.6 cm for the arm length, 32.3 cm for thearm perimeter, 5.6 cm for depth of the 
arm, 18.2 cm for chest width, 21.6 for width dorsum and 26.7 cm for hip width. We conclude that the presence 
of the adsorbent does not alter the morphometric characteristics of the carcass.
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Morphometric parameters of rumen and intestine in lambs fed with 
agroindustrial residue of Psidium guajava L.
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The amount and nature of the fiber are responsible for the size and muscle development of the rumen/reticulum 
and effectiveness of rumination, while the number of nutrients that are digested and absorbed in the small 
intestine can alter the structure of the intestinal mucosa. Thus, the objective of this work was to evaluate the 
effect of the agroindustrial residue of Psidium guajava L. (RAP) on the histology of the rumen and intestine of 
sheeps. 40 Santa Inês sheeps (± 120 days and ± 21.33kg) were used. The animals were fed diets of 0; 7.5; 15; 
22.5; and inclusion of 30% of RAP in the complete diet until reaching 36 kg. Morphometric characteristics of 
width, length and area of absorption of ruminal papilla and intestinal mucosa were evaluated. The experimental 
design was a DIC. The obtained data were evaluated by means of analysis of variance and regression analysis 
through the procedure REG of SAS® (2010). In the results, it was observed that the inclusion of RAP showed 
a quadratic effect (P<0.05) for papilla width, with a maximum value of 393.33μm at the level of 34.43% 
RAP in the diet. However, for the papilla length no significant difference was observed (P>0.05). The papilla 
absorption area showed a linear decreasing effect (P=0.0193), in which increasing levels of RAP in the diet 
presented a smaller area of papillae absorption. The thickness of the muscular layer of the rumen was greater 
in the control treatment; however, a quadratic effect with a negative inflection was observed by including 
RAP in the diet (P<0.0001). The thickness of the intestinal mucosa had a quadratic effect with negative 
inflection (P=0.0012), in which the increase starts at the level of 7.13%, obtaining a muscular layer with 
810μm. Therefore, it was concluded that the inclusion of RAP in the diet of Santa Inês sheeps decreased 
the thickness of the muscular layer of the rumen, and increased the intestinal mucosa that favors the greater 
absorption of nutrients.

Keywords: Ruminal papilla width, ruminal papilla length, ruminal papilla absorption area, intestinal mucosa
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Nellore young bulls performance supplemented with DDGS during rainy 
season in palisade grass pasture2
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1São Paulo State University, Animal Science Department, Jaboticabal/SP, Brazil; 2Part of the 
doctoral thesis of the first author
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The use of co-products from the ethanol production (DDGS- dried distiller’s grains with solubles) in beef cattle 
is an outstanding alternative in Brazil. Thus, it is extremely important to quantify its biological, economic and 
environmental efficiency of utilization in pasture production systems. DDGS can be used as a substitute for 
traditional energy and protein sources without affecting the performance of grazing cattle. The objective of this 
study was to evaluate the efficiency of the replacement of cottonseed meal by DDGs regarding the productive 
performance of grazing Brachiaria brizantha during rainy season. It were evaluated 81 nellore young bulls, 
255 kg initial body weight (BW), in four different supplements: MM: mineral mixed; CSM: conventional 
supplement with cotton seed meal as a protein source; DDGS50: substitution of protein source of the CSM by 
50% of DDGS, and DDGS100: substitution of protein source of the CSM by 100% of DDGS. Supplemented 
animals (CSM, DDGS50, DDGS100) received 0.3% BW of supplement daily. Palisade grass pasture was 
maintained at 25 cm height, using a continuous grazing system with variable stocking rate. Herbage mass, 
and chemical composition of forage, daily weight gain per animal and area, were evaluated each 28 days, in a 
total of 112 days. Trail was conducted according to a completely randomized design with four treatments and 
three replications (12 paddocks). Means were compared using Tukey test (P<0.10), using Proc Mixed from 
SAS (2008). Its was observed 6.03 t ha-1 of herbage mass, 15.5% CP, 60.4% NDF and 62.0% of in vitro dry 
matter digestibility in hand plucking forage sampled during the experimental period. Animals that received 
0.3% BW of supplements showed daily weight gain (ADG) 23.8% highest (P =<0.001) than those receiving 
MM (0.83 kg day-1). There was no difference in ADG among the supplemented animals (P>0.10), values of 
1.10, 1.09, 1.08 kg day-1 for CSM, DDGS50, DDGS100, respectively. It was observed lower gains per area 
in MM treatments (6.33 kg ha-1 d-1) in relation to the mean value of 0.3% BW supplemented animals (8.17 kg 
ha-1 d-1).There was no difference in stocking rate (P = 0.794), among treatments, 5.73 AU ha- 1 in average. 
Supplementation with CSM or DDGGS increased animal performance and productivity of system.

Keywords: Nutritive value, Pasture management, Productivity,Weigh gain 
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Net energy requirements for maintenance of Santa Inês growing lambs by 
calorimetry system
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Calorimetric is an indirect method used to quantify energy requirements of animals. This study allows measuring 
the heat production in respiratory chambers evaluating the gas exchanges by the animals. The objective was 
to evaluate the net energy requirement for maintenance of Santa Inês growing lambs using the calorimetry 
system. The experiment was conducted at Federal University of Minas Gerais, Belo Horizonte, Brazil, from 
November 2010 to April 2011. Were used 36 Santa Inês female lambs in a completely randomized design at 
3x2 factorial, three weights (20; 30 and 40 kgBW) and two feed managements (ad libitum and restrict (15% 
less DMI than ad libitum group)). Lambs were housed in respiratory chambers to measure the produced (CO2, 
CH4) and consumed (O2) gases as well as urinary N to calculate heat production. The lambs fasted during 48 h, 
after this, were measured the fasting heat production, represented as net energy requirement for maintenance 
(NEm). The equation used to determine the heat production was: HP = (3.866 x O2) + (1.200 x CO2) – (0.518 
x CH4) – (1.431 x Nu), where: HP – heat production; O2 – oxygen consumed; CO2 – carbon dioxide produced; 
CH4 – methane produced and Nu – Urinary nitrogen. Analysis of variance was performed and means were 
compared by Tukey test (5% probability). The NEm of Santa Inês female lambs was 104.19; 106.36 and 79.97 
kcal EBW0.75 day-1, to 20; 30 and 40 kg groups, respectively. Differences in body composition may influence 
the requirement for maintenance because the metabolic activity of protein tissue is more intense than adipose 
tissue. Animals without the body maturity reached will have higher energy demand, once the muscular depots 
are not completely developed as observed to groups with 20 and 30 kgBW. Furthermore, animals with lower 
body weight have higher body superficial area than heaviest. It demands more energy to maintain the body 
temperature, at the same time that higher proportion of metabolic active tissues increases the daily metabolic 
rate. The NEm of Santa Inês lambs decreases according the body weight increase.
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Net phosphorus requirements for gain in live weight of Corriedale lambs
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The minerals have several vital functions in the animal organism, being of great importance their correct 
supply to meet the requirements of maintenance and production of the animals, these requirements can 
vary with the race, age, weight of the animals, climate, among others. Therefore, it is necessary to know 
the nutritional requirements of macrominerals for the Brazilian conditions. Thus, the present study had as 
objective to evaluate the estimates of net requirements of phosphorus for gain in live weight of Corriedale 
lambs slaughtered in different weights. The experiment was conducted at the Sheep Laboratory at the 
Universidade Federal de Santa Maria, Santa Maria, RS, from January to June 2014. Were used twenty four 
animals, castrated, weaned and confined individually. The diet consisted of sorghum silage (Sorghum bicolor 
(L) Moench), corn grain (Zea mays L.), soybean meal (Glycine max L.) and mineral mixture. The animals 
were distributed in slaughter treatments at 28, 33 or 38 kg body weight (BW), all fed ad libitum feed. After 14 
hours of fasting the animals were slaughtered, skinned and eviscerated. Each body component (blood, skin, 
wool, paws, head, brain, viscera and carcass) was weighed, crushed, sampled (500g) and frozen for further 
chemical analysis. The samples were taken to the greenhouse for determination of the greasy dry matter, 
washed with petroleum ether to determine the pre-defatted dry matter, crushed, to determine the phosphorus. 
The blood samples were taken to the oven for determination of the partially dried matter and ground to the 
determinations of dry matter and phosphorus. The body concentration of phosphorus was determined as a 
function of the percentage concentrations in the different samples. The sum of the values in grams provided 
the total of the mineral and made possible the calculation of the percentages in the weight of empty body 
(EBW). After acid digestion, phosphorus was determined by reduction of the phosphorus-molybdate complex 
and the readings were performed by colorimetry in a spectrophotometer. The net requirements for the gain in 
EBW were estimated from the derivation of the regression equations of the body composition as a function 
of the EBW, obtaining the equation y’ = b10-a x PCV (b-1). The data were analyzed by the REG procedure of 
the SAS® package. It is observed that the total requirements decrease with the increase of the animals BW 
and increase with the increase of the rate of gain. The net requirements of phosphorus for animal gain of 28, 
33 and 38 kg of BW  varied from 0.70 to 1.26, 0.70 to 1.26, and 0.69 to 1.26 g day-1, respectively. The total 
net requirement of phosphorus for Corriedale lambs with 28 kg of BW and gain of 200 g day-1, found in the 
present study, corresponded to 1.07 g animal-1 day-1 phosphorus.
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The mesquite pod meal is an option as an ingredient in concentrates in the northeastern region of Brazil, as it 
presents great availability during the dry season of the year, which makes it a viable alternative food source. 
The objective of this study was to evaluate the digestibility of nutrients in diets supplemented with mesquite 
pod meal in the diet of Santa Inês lambs kept in grazing. A total of 40 Santa Inês lambs, kept in a Massai 
grass pasture (Panicum Maximum cv. Massai), were distributed in a completely randomized experimental 
design, with four treatments and ten replicates, during a period of 104 days. The mesquite pod meal was 
included in the supplement at the levels: 0% (control), 25%, 50% and 75%. Supplements were formulated 
to be isoenergetic (84% NDT) and provided in 1% of body weight. To estimate fecal excretion, doses of five 
grams of titanium dioxide were given orally once daily for 10 days. Feed intake was calculated from total fecal 
excretion and digestibility of feed. Indigestible neutral detergent fiber (NDFi) (Estimated as neutral detergent 
fiber residue after 312 h in situ incubation) was used as an internal marker to estimate digestibility. The 
nutrient digestibility (ND) was calculated using the following equation: ND = ((nutrient intake - nutrient in the 
faeces) / nutrient intake) × 100. All data obtained were analyzed with the help of PROC GLM of SAS (version 
9.2) using α of 0.05. The digestibility of dry matter and crude protein was lower (P <0.05) for the supplement 
with 0% mesquite pod meal (67.1% and 72.1%, respectively), when compared to the digestibility of other 
supplements (25%, 50% and 75% ), which obtained digestibility values of dry matter and crude protein of 
71.7% and 79.7%, respectively. These results can be attributed to the lower consumption of dry matter (599.2 
g - day) and of crude protein (84.7 g - day), presented by the animals of the control group, when compared 
to the animals of the groups that received bran of the mackerel pod in the supplement, (700.9 and 106 g-day, 
respectively). The inclusion of the mesquite pod meal did not affect the digestibilities of the neutral detergent 
fiber and non - fibrous carbohydrates. Therefore, it is recommended the inclusion of mesquite pod meal in 
Santa Inês lambs supplement for improving the digestibility of dry matter and crude protein.
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Nutrient intake by lambs fed corn, saccharin sorghum and forage 
sorghum silages
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The large amount of sugar present in saccharin sorghum varieties can favor the ensilage process and 
consequently provide silages with nutritive value equal to or greater than the maize and forage sorghum 
silages. Therefore, the object of this assignment was to compare the fed consumption of lambs with saccharin 
sorghum varieties with the fed consumption of lambs with maize and forage sorghum (traditional). This 
experiment was lead in randomized block design and four silages were tested: BRS 506 sorghum, BRS 511 
saccharin sorghum, GrandSilo forage sorghum, and BRS 2223 maize. Thirty-two male Suffolk lambs, not 
castrated, aged 75±15 days and mean body weight (BW) of 21 ± 7 Kg were used. The animals were lodged 
in individual stalls, with 2m2 of area, provided with individual mobile feeder and nipple drinker, disposed 
in covered area. The animals’ diets were composed of 50% of roughage and 50% of concentrate and were 
formulated to be isoproteic. The food supply was “ad libitum” allowed leftovers of 5 to 10% of the total diet. 
Every day, before the first meal, the leftovers from the previous day were collected, weighed and sampled to 
obtain the DM intake and nutrients by the animals. The highest consumption (p <0.05) of DM was observed 
in lambs fed corn silage (3.97% of CP) in detriment of BRS 506 (3.25% PC), BRS 511 (3, 53% of CP) and 
fodder (3.46% of CP). The NDT intake, the animals fed with forage sorghum silage, BRS 506 and BRS 511 
presented a reduction of 24.40, 29.26 and 25.72%, respectively, compared to those fed with corn silage. 
Regarding the CP consumption, the values observed for the animals that received the corn silage were, on 
average, 0.140 kg / day and the animals that consumed silages of forage sorghum, BRS 506 and BRS 511 
were 0.111, 0.101 and 0.103 kg / day, respectively. This result may be due to the fact that the BRS 2223 maize 
silage had lower levels of neutral detergent fiber, consequently guaranteeing greater consumption of the total 
digestible nutrients. BRS 2223 maize silage provided higher nutrient intakes for the animals, however, the 
sorghum saccharin varieties presented nutrient intakes similar to traditional fodder sorghum, and could be 
indicated as substitutes for traditional varieties of fodder sorghum.

Keywords: BRS 506, BRS 511, consumption, silage, sheep
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palms fruits by goats
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Feed costs are still an obstacle to several small ruminant breeding systems. In this sense, the use of alternative 
feed is important, especially the fruits of Carnauba (Copernicia prunifera (Mill.) HE Moore) and Tucum 
(Bactris setosa Mart.), natives palms in Mid-North of Brazil. Thus, the objective of this research was to 
evaluate the nutrient intake by goats fed rations containing 22% of fruits of Carnauba or Tucum, basis dry 
matter. Twenty one female goats were used, with 28.2 ± 6.7 kgLW in completely randomized design, with 
three treatments (control ration and inclusion of Carnauba or Tucum palms fruits) and seven repetitions 
(goats). Diets were formulated based in requirements of goats with 30 kgLW, as intake 3.41% LW (11.5% CP 
and 60.5% TDN). The experiment lasted 17 days, with ten days of adaptation and five days to data collection, 
in which consumption was determined by collections and daily weigh of leftovers. Dry matter (DM), crude 
protein (CP), neutral detergent fiber (NDF), acid detergent fiber (ADF), ether extract (EE), digestible energy 
(ED), digestible protein (DP) and total digestible nutrients (TDN) was determined. The animals weigh was 
adopted as covariates and, when significant, were compared by Tukey test at 5% probability. The inclusion of 
Carnauba or Tucum palms fruits in diets resulted in reduction (P<0.05) in DM intake of 0.23 and 0.18 kg day-

1, respectively, in relation to control diet (1.12 kg day- 1), which is associated to higher NDF content in these 
diets and higher consumption of this constituent by goats, 0.41 and 0.36 kgNDF day-1 of rations formulate 
as Carnauba and Tucum palms fruits, respectively. The requirements of CP (118 g day-1) and DP (63 g day-

1) were met by diets, with intake 112.14, 85.01 and 78.14 gDP day-1, to control diet and with inclusion of 
Carnauba or Tucum palms fruits. There was higher consumption (P<0.05) of TDN to control diet (0.76 kg day-

1), meeting requirements of goats (0.680 kg TDN day-1), which didn’t occur to rations with Carnauba (54 kg 
TDN day- 1) or Tucum (0.650 kg TDN day-1) palms fruits. The inclusion of Tucum palm fruits in rations result 
in higher EE intake (49 g day-1) in relation to othe, which is associated to higher content of this constituent 
in palm fruits (18.96%), which may influence DM consumption by effect on ruminal degradation of NDF 
fraction. The inclusion of Tucum palm fruits result in higher (P<0.05) energy intake (3.65 McalED kgMS-1) in 
relation to other rations, due the EE content. The inclusion of Tucum palm fruits in rations meet protein and 
energetic requirements of goats even with reduction in the consumption of dry matter by animals. Diets with 
Carnauba palm fruits can be used to maintenance animals.
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The intensification of sheep production systems to obtain a demand for sheep meat in the country. Several 
studies are carried out with the aim of searching for production systems that aim to increase productivity, bio-
nutritional efficiency and economics. Twenty lambs of the Texel breed were confined in individual stalls, with 
an initial body weight of 23.1 ± 3.8 kg and slaughtered at 25, 30, 35 and 40 kg (five animals per treatment). The 
diet provided was formulated to meet the protein and energy demand of the animals and provided ad libitum. 
The intake in kilograms (kg) of dry matter, organic matter, crude protein, neutral detergent fiber, ethereal 
extract, total carbohydrates and metabolizable energy (kcal/g of DM) was determined by the difference in 
diet and orts. The bionutritional efficiency was evaluated through feed:gain ratio, feed efficiency and Kleiber 
ratio. The linear, quadratic and cubic effects of the different slaughter weights were tested under the variables 
mentioned above. Protein intakes were 0.109; 0.142; 0.153 and 0.149 (kg/day), presenting increasing linear 
behavior (P<0.05). Similarly, the intakes of ethereal extract had an increasing linear behavior (P<0.05). In 
the other nutrient intake variables (dry matter, organic matter, neutral detergent fiber, total carbohydrates and 
metabolizable energy), there was no difference (P>0.05). The average daily weight gain did not differ between 
the different ranges of slaughter weights (0.340, 0.372, 0.295 and 0.392 kg/day). In the variables of the indices 
of bionutricional efficiency, the feed:gain ratio was of 2,53; 2.76; 3.47 and 2.76 for the slaughter weight of 
25, 30, 35 and 40 kg body weight, respectively. The feed efficiency for the respective weights cited was 
0.458; 0.411; 0.358 and 0.402; For the Kleiber ratio index they were 0.033; 0.032; 0.023 and 0.028. Neither 
of the evaluated weights presented a difference (P>0.05) between the indices of bionutricional efficiency. It 
is possible to infer that Texel lambs up to 40 kg of body weight in confinement present excellent indexes of 
bionutricional efficiency.
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The concentrations of body calcium and phosphorus are mainly a reflection of the proportion of bones and 
fat of the carcass. Some factors such as age, race, sex, food management and climatic conditions in which 
animals are submitted may influence the concentration of these minerals. The maintenance requirements of the 
animals represent endogenous losses of the minerals. Thus, the present study aims to estimate the nutritional 
requirements of calcium and phosphorus for keeping Corriedale lambs. The experiment was conducted at 
the Universidade Federal de Santa Maria, Santa Maria, RS, from January to June 2014. Were used eighteen 
lambs, castrated, of the Corriedale breed, were weaned and confined individually. The treatments were: fed 
ad libitum and submitted to two levels of food restriction, 70 and 55% of consumption ad libitum, of the 
percentage of live weight. The slaughter of the animals subjected to food restriction was next to that of the 
animals of the treatment ad libitum, with 38 kg of body weight (BW). The diet was sorghum silage (Sorghum 
bicolor (L) Moench), corn grain (Zea mays L.), soybean meal (Glycine max L.) calcitic limestone and mineral 
mix. After 14 hours of fasting the animals were slaughtered, skinned and eviscerated, each body component 
(500 g) and frozen for further chemical analysis . The grease samples were washedwith petroleum ether to 
determine the pre-defatted dry matter, crushed, for the determination of calcium (Ca) and phosphorus (P). 
After acid digestion, the Ca was determined by adding strontium chloride and reading in an atomic absorption 
spectrophotometer, and The P by reduction of the phosphorus-molybdenum complex and the readings by 
calorimetry in a spectrophotometer. The Ca and P body concentrations were determined as a function of 
the percentage concentrations in the different samples. The sum of the values in grams provided the total 
of each mineral and made possible the calculation of the percentages in the weight of empty body (EBW). 
The absorption coefficient of the minerals was obtained from the regression analysis of the amount retained 
in the EBW, as a function of the amount of each mineral consumed by the animals. The net requirement for 
maintenance was obtained by extrapolating this equation to zero intake level. Correlating the amount ingested 
(g day-1) by the animals and the amount retained (g day-1) in the EBW obtained: Phosphorus (g day-1) P 
retained = - 0.329 + 0.26 P ingested (R2 = 81.64), Calcium (g day-1) Ca retained = 0.450 + 0.43 Ca ingested 
(R2 = 71.95). The endogenous lamb losses were 329 mg day-1 of phosphorus and 450 mg day-1 of calcium, 
which corresponds to the net requirement for maintaining each of the minerals. For Corriedale lambs, the 
net requirements of calcium and phosphorus for maintenance were 450 mg Ca day-1 and 329 mg P day-1. The 
calcium and phosphorus absorption coefficients found were 0.43 and 0.26, respectively.

Keywords: macrominerals, nutrition, sheep, endogenous losses

Theme 9  |  Ruminant nutrition and production

mailto:vieronatalie@gmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1144
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Moderate feed restriction for hostein / Zebu F1 cows may lead to decreased passage rate and increased 
digestibility of DM and nutrients, without impairing the productive performance and quality of the animals 
milk, and can reduce the cost of food. However, it may influence the lipidic quality of milk, in view of the 
mobilization of body fat reserves and changes in ruminal metabolism. Therefore, the aim of this study was 
to evaluate the nutritional indexes of milk fat from Hostein / Zebu F1 cows on different levels of diet supply. 
Sixty lactating cows were used. The experimental design was completely randomized in a 5 x 3 factorial 
scheme, with five diet supply levels and three lactation periods. The diet supply levels were: diet provided 
at will, allowing leftovers of 5% of the amount of dry matter supplied; Diets provided, 2.75; 2.5; 2.25; 2% 
of body weight. The mean values of lactation days in each experimental period evaluated and respective 
standard deviations were: 1° period (50.0 ± 12.80), 2° period (111.5 ± 11.75) and 3° period (183.0 ± 17 , 
5). Twenty cows were used per experimental period, four cows per treatment. The diet was formulated for a 
voluminous: concentrate ratio of 75: 25, on a dry matter basis. The nutritional quality of the milk lipid fraction 
was evaluated by the fatty acid composition data, using the calculations of atherogenicity, thrombogenicity, 
hypocholesterolemic and hypercholesterolemic fatty acids, the percentage of desirable fatty acids, the ratio 
between Polyunsaturated fatty acids and saturated fatty acids and the ratio of ω6 to ω3. There was an effect of 
dietary supply levels on the atherogenicity and thrombogenicity indexes, which presented decreasing linear 
effects with decreasing diet supply levels, while the percentage of desirable fatty acids increased linearly (P < 
0.05). The ratio of hypo- and hypercholesterolemic fatty acids, the ratio between polyunsaturated and saturated 
fatty acids, presented linear effects with decreasing levels of supply (P < 0.05). The supply restriction of the 
Hostein / Zebu F1 cows diet improved the quality of milk fat from the point of view of human nutrition. These 
benefits were due to the increase in the concentration of desirable fatty acids in the milk, besides the increase 
of the hypo and hypercholesterolemic fatty acids ratio.
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Omnigen-AF improves blood metabolites of grazing dairy cows
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OmniGen-AF® (OMN; Phibro Animal Health, Teaneck, NJ) is an immune stimulating feed additive 
composed of a blend of ingredients including silicon dioxide, aluminosilicate, brewers dehydrated yeast, 
dried Trichoderma longibrachiatum fformation products, and B-complex vitamins. This experiment aimed to
determine whether Omnigen-AF (OMN; Phibro Animal Health, Teaneck, NJ) influence blood metabolites 
of cows under a semi-intensive management. The experiment was carried out in a commercial farm of Mato 
Grosso do Sul state in Brazil (77.8 of temperature-humidity). Thirty-six multiparous Holstein cows (136±52 
DIM, 23.8±4.96 kg/d, and 512±65 BW, at the start of experiment) were used in a completely randomized 
experiment, being assigned to control diet or top dressed OMG (50 g/d, equal amounts in each meal) during 
84 d. Cows were maintained in pasture of Panicum maximum (cv. Mombasa), excepted for periods of milking 
and meals (4 h/d). Cows received feed in individual bunks consisting of fixed amounts of corn silage (6.2 
kg/d DM basis), and grain mixture adjusted according to NRC, 2001. Blood was collected by puncture of 
coccygeal vessels in sterile vacutainers on day 0, 21, 42, 63 and 84 of experimental period always before 
the morning feeding. Then, samples were centrifuged (2,000×g, 4ºC for 15 min) and plasma was harvested 
for further biochemical assays. Data were analyzed as repeated measures using the PROC MIXED of SAS 
9.3, and data from the start of experiment were used to covariate adjustments. Cows supplemented with 
OMN showed higher (P=0.002) glucose concentration than Control (69.21 vs 50.36 mg dL-1), respectively. 
Regarding the total cholesterol levels, lower (P=0.023) concentrations were observed for cows supplemented 
with OMN in relation to Control (82.18 vs 99.77 mg dL-1), respectively. This result indicates a higher hepatic 
metabolism for cows supplemented with OMN, which showed this better liver condition was observed by 
the lower concentration of hepatic enzymes (aspartate aminotrasferase and alkaline phosphatase) presented 
by cows supplemented with OMG in relation to Control. Cows supplemented with OMN showed higher 
(P=0.002) concentration of ionic calcium than Control (5.06 vs 4.66 mg dL-1), respectively. Omnigen-AF 
improved blood metabolites of grazing dairy cows.
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The objective with this study was to evaluate the correlation between body weight (BW) and body condition 
score (BCS) of the cow and calf BW at weaning, and the Energy EfficiencyIndex(EEI)andweaningratio(WR).
One-hundredandtenNellore-basedcows from the Universidade Estadual de Mato Grosso do Sul were 
evaluated four times in a year(August,2015;November,2015;February,2016andMay,2016).Ineachevaluation 
datacollectedincludedBWandBCS(onascaleof1to5).Forthecalves,datacollected included sex, age and BW at 
weaning. Calves’ BW was linearly adjusted to 205 days of age and for sex by the minimum squares method 
(BW205s). A mechanistic biological model was used to predict of EEI (Mcal of energy consumed by the dam/
BW205s) for each cow. The WR was calculated by the ratio of BW205s by the BW of the dam at weaning. 
Cows were ranked by EEI and WR. The correlation between the productive indexes and the productive 
characteristics of the animals (BW, BCS and BW205s),were analyzed using the Pearson correlation coefficient 
in the SAS CORR procedure of SAS University, α=0.05 was adopted. Significant correlation (P<0.05) of EEI 
with cow BW (0.317), and with BW205s (-0.729) was observed. These results indicate that the higher the 
cow BW, or the lower the calf BW at weaning, the higher (worse) the EEI will be. On the other hand, WR 
had negative correlation (P<0.05) with BCS (-0.328) and cow BW (- 0.501), and positive correlation (P<0.01) 
with BW205s (0.698). That means that higher BCS or cow BW, results in smaller the WR, while higher calf’s 
BW at weaning, results in higher WR.
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Performance and blood parameters of nursery piglets supplemented with 
two sources of choline in the diet
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Choline supplementation for piglets is usually done with choline chloride (CC), which has low availability, 
high hygroscopicity and part is converted in the animal body in trimethylamine. The use of vegetable choline 
(CVe) may be an alternative to minimize these problems. Plant choline contains phosphatidyl choline, which 
increases its bioavailability and reduces trimethylamine production in the body. Thus, the objective of this 
study is to evaluate the effect of different sources of choline on performance and blood parameters of nursery 
piglets. In the experiment 30 piglets were used, with 15.6 kg average weight. The experimental design was 
a randomized block design, the weight being used as a block criterion. Five treatments with six replicates 
of one animalper experimental unit were evaluated: basal diet without choline supplementation, diets with 
supplementation of 119 (CVe119) or 238 CVe238) mg.kg-1 of vegetable choline and diets with 300 (CC300) or 
600 (CC600 ) mg.kg-1 choline chloride. The animals consumed isonutritive diets, except for choline. Weekly, 
the animals were weighed to obtain daily feed intake (ADFI), weight gain (AWG) and feed conversion (FCR). 
At the end of the experiment, the animals were fasted for 12 hours for hematocrit (HT), hemoglobin (HB), 
alkaline phosphatase (AF) and triglyceride (TG) analyses. The data were submitted to analysis of variance with 
GLM procedure and linear regression analysis within each supplementary source, as well as the comparison 
of the regression lines of each supplement. In the presence of significant F, the means were compared by the 
LSD test. There was no difference (P>0.05) for ADFI and FCR. No difference was observed for HT and HB. 
Diets CVe119, CC300 and CC600 reduced blood AF concentration. By regression analysis, there was a linear 
effect on AWG for CVe (P <0.031) and CC (P <0.096). The slope of the line was higher for vegetable choline. 
In comparing the slope of the regression lines it was verified that a unit of CVe was equivalent to 3.3 units 
of CC. Thus, we can conclude that the supply of 119 mg.kg-1 of vegetable choline gave the best results for 
nursery piglets.
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Performance and in vivo digestibility of lambs fed corn, saccharin 
sorghum and forage sorghum silages.
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Sorghum is widely used for silage production, as it has high productivity, ease and chemical composition that 
it favors the fermentation. However, data on the use of sorghum varieties in animal feed are scarce. The aim of 
this assignment was to compare the performance and digestibility ‘in vivo” of the two sorghum varieties with 
maize and forage sorghum silage. This experiment was lead in randomized block design and four silages were 
tested: BRS 506 sorghum, BRS 511 saccharin sorghum, GrandSilo forage sorghum, and BRS 2223 maize. 
Thirty-two male Suffolk lambs, not castrated, aged 75±15 days and mean body weight (BW) of 21 ± 7 Kg were 
used. The animals were lodged in individual stalls, with 2m2 of area, provided with individual mobile feeder 
and nipple drinker, disposed in covered area. The animals’ diets were composed of 50% of roughage and 50% 
of concentrate and were formulated to be isoproteic. The food supply was “ad libitum” allowed leftovers of 5 
to 10% of the total diet. Every 14 days, after food and water fasting for 16 hours, the animals were weighed, 
using a digital scale to monitoring to the corporal weight gain. The “in vivo” digestibility diet was obtained 
by the total fecal collection (TFC) method, through colleting bags, without contamination, and with decrease 
nitrogen volatilization. The calculations of the dry matter (DM), organic matter (OM), crude protein (CP), 
neutral detergent fiber (NDF) and acid detergent fiber (ADF) coefficients of the diets and the organic material 
digestibility based on the relationship between ingestion and fecal production. The weight gain of the animals 
fed the maize silage diet was 27% higher than those fed the forage sorghum, BRS 506 and BRS 511 silages. 
There were no differences (P> 0.05) between the sorghum varieties. There were no differences (P> 0.05) 
between treatments regarding feed conversion. The results were found for in vivo digestibility of DM, CP, 
NDF and ADF did not differ (P> 0.05) between treatments. BRS 2223 maize silage provided higher gain to the 
animals, however the sorghum saccharin showed a performance similar to that of traditional forage sorghum 
and could be indicated as a substitute for traditional varieties of forage sorghum.
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Performance and intake of angus x nellore heifers finished with grain of 
corn and sorghum, whole or ground
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The objective of this study was to evaluate the kind of grain, corn and sorghum, and its processing, whole or 
ground, on the nutrient intake and performance of heifers finished on diferred pasture (Panicum maximun) in 
semi-confinement system. The experiment was conducted at the Federal University of Tocantins - Campus 
Araguaína-TO. Thirty six heifers were used, with at approximately 13 months years of age and average initial 
weight of 277 kg, distributed in a completely randomized design in a factorial arrangement 2 x 2 (two kinds 
of grain and two kinds of processing) with three replicates (each replicates represented by a paddocks with 
three heifers). The animals were kept in paddocks of 0.12 ha-1 each, provided with individual feeding and 
drinking troughs. The concentrates had a ratio grain: protein suplement (pellet) (Engordim®) 850: 150 g 
kg-1 in natural matter, supplied once daily at 7:00 a.m. The total experiment period was 75 days, 14 days for 
adaptation of animals and 63 days for data collection. The animals were weighed individually at the beginning 
and the end of the experiment and the each 21 days, without previous fasting. Voluntary intake of dry matter 
was calculated by the difference between the supplied and the leftovers. Were calculated, crude protein (CPI), 
ethereal extract (EEI), neutral detergent fiber (NDFI) and non-fibrous carbohydrates (NFCI) expressed both in 
kilograms per day (kg day-1) and as live weight (kg kg of LW). The means were subjected to Tukey test at 5% 
significance. There was no interaction (P> 0.05) between kind of grain and processing for analyzed variables. 
The DMI was not influenced (P>0.05) by kind of grain, with averages of 7.63 kg day-1 and 23.4 g kg-1of LW. 
The CPI, NDFI and NFCI, in kg day-1 and kg-1 of LW for the animals that received concentrate with grain 
sorghum. However, the concentrate with corn provided better feed efficiency (ADG/DMI) (0.21 vs 0.17 kg 
kg-1) and higher average daily gain (ADG) (1.59 vs 1.32 kg day-1) than those that received sorghum. Lower 
DMI in g kg-1 LW (P = 0.036) was observed when the grain was supplied ground. Intake of NFC, NDF and EE 
in g kg-1 were higher (P<0.05) for the animals that consumed concentrate with the grain in whole form. The 
highest DMI and nutrients by the animals that consumed the grain in the whole form did not reflect in higher 
performance, with higher ADG (1.70 vs 1.22 kg day-1) and ADG/DMI (0.23 vs 0.17 kg kg-1) for animals that 
received concentrate with ground grain. In a semi-confinement system with diets with a high proportion of 
concentrate, corn provides better performance than sorghum. In these conditions the grain must be supplied 
ground, as it improves the nutrient utilization efficiency.

Keywords: diferred pasture, grain high, processing

Acknowledgments: The agrocria® company for the support of research, the CAPES for granting the scholarship 
and program “Produtividade em Pesquisa da UFT”.

Theme 9  |  Ruminant nutrition and production

mailto:zooteles@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1150

Performance and metabolic parameters by dairy cows fed diets with 
increasing fiber content from sorghum silage

Leandro B. U. Caetano1, Milton L. M. Lima1, Ozana F. Zacaroni*1, Eliane M. Sayuri1, 
Marinaldo D. Ribeiro1, Lorrany B. Ferreira1, Damila B. C. Silva1, Mirella P. C. Silva1 

1Universidade Federal de Goiás, Goiânia/GO
*Professor – ozacaroni@hotmail.com

An experiment was conducted to determine the effect of replacement NDF from corn silage by NDF from 
sorghum silage on dry matter intake, milk yield, digestion and ruminal kinetics. Eight Holstein x Jersey 
cows (150 DIM), formed two groups of four animals based on daily milk production and were assigned to a 
sequence of four treatments in 4x4 Latin Square design, with periods of 21 days and measure response at last 
seven days. Four cows were rumen fistulated. The treatments were replacement of 0, 33, 66 and 100% of corn 
silage NDF by sorghum silage NDF. The diets were formulated to content 38% NDF and 33% forage NDF. 
The rumen content was completely evacuated two hours before first meal on day 20 and two hours after first 
meal on day 21 each period. The disappearance of DM (%/h) by {1/24 x [(DMI, Kg/d)/(rumen content DM 
(kg)]}. In vitro NDF digestibility of corn and sorghum silage was measured in 30 and 48 hours of incubation 
at 39ºC and iNDF of feeds, orts, ruminal content during 264 hours. Passage rate, Kp iNDFh-1= [(iNDF intake 
(Kg)/iNDF ruminal content/(Kg)]/24. The data were analyzed using software R (20017) and the model 
content the fixed effect of treatment (1 to 4), square (1 to 2), period (1 to 4) and random effect of cow (1 to 8). 
Regression to determine linear was performed. There was a linear increase effect on DMI, NDF, iNDF, forage 
NDF intake (P<0.02), however, DM digestibility was decreased (P<0.03). No one of the variables related 
to milk production and composition were affected by corn NDF replacement by sorghum NDF. The in vitro 
degradability of corn silage was higher for corn silage compared to sorghum silage. Inclusion of differents 
levels of sorghum sialge provided increasing linear effect (P<0.02) for NDF passage rates with the inclusion 
of NDF from sorghum silage. There was an increasing effect (P<0.05) for the disappearance rate of DM and 
a linear decreasing effect (P<0.02) for the ruminal content renewal rate. There was an increasing linear effect 
for rumination min/d/Kg of DM and min/d/Kg of NDF (P<0.01) and chewing min/d/Kg of DM (P<0.05) 
and decreasing for chewing min/d/Kg NDF (P<0.05). Under the condition of this work, sorghum silage can 
replace corn silage without reducting animal performance.

Keywords: NDF digestibility, forage plant, dairy nutrition, lactation, silage
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Performance of buffaloes in a feedlot and fed with increasing levels of 
concentrate in sugarcane based diets

Ricardo Alexandre Silva Pessoa*1, Ítalo Felipe Torres Barbosa2, Sánara Adrielle França 
Melo1, Maria Luciana Menezes Wanderley Neves1, Matheus Rocha do Carmo1, Guilherme 

Heliodoro Pedroso Vieira1, Rennan Tavares Cordeiro Galvão
1Universidade Federal Rural de Pernambuco, Recife/Pernambuco, Brasil.
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Research information about the sugarcane in buffalo feed are scarce. Sugarcane is a tropical roughage, poor in 
crude protein but high in dry matter production. Is traditionally used in Brazil because its production coincides 
with the period of forage scarcity. However, sugarcane fiber has a low digestibility and may have a depressing 
effect on performance. Best animal performance has been observed using sugarcane as a roughage source 
in high-concentrate diets. The objective of this study was to evaluate performance of buffalo fed sugarcane 
with different levels of concentrate. Twenty four buffaloes Murrah with initial body weight of 240 ± 20 kg 
and nine months old were assigned to completely randomized design. Animals were placed in individual 
pens where they received diets ad libitum, twice a day. The experimental period has divided into 30 days for 
adaptation and 84 days for observations and samples collection. Four treatments were used: 1) 80% sugarcane 
(SC) + 20% concentrate (C); 2) 60% SC + 40% C; 3) 40% SC + 60% C; 4) 20% SC + 80% C. The diets were 
isoproteics and urea/ammonium sulfate was used at 9:1 ratio to correct the protein level of sugarcane. The 
evaluated variables were dry matter intake (DMI), average daily gain (ADG) and feed conversion (FC). A 
regression analysis was performed using the MIXED procedure. DMI, ADG and FC increased linearly with 
the treatments. Higher levels of concentrate result in better animal performance.

Keywords: Bubalus bubalis, feed conversion, intake, Saccharum officinarum, weight gain
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Performance of Canchim steers from different lineages finished on feedlot

Rafaela Vincenzi*1, Paulo Méo Filho1,2, Bárbara Fuentes2, Letícia L. Andrade², Leandro 
Sannomiya Sakamoto1,2, Cintia Righetti Marcondes2, Marcela Morelli1,2, Alexandre Berndt²
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*rafaelavincenzi@usp.br

To meet world demand for food, especially animal protein, it is necessary to select more efficient animals to 
increase beef meat production. The objective of this study was to evaluate performance of Canchim (composite 
breed 5/8 Charolais) from different lineages finished in feedlot system. The study was conducted at Embrapa 
Pecuária Sudeste (Brazilian Agricultural Research Corporation - Southeast Livestock) experimental station 
located in São Carlos, São Paulo state, in Southeast of Brazil, during the period of September to December 
2016. Forty-four Canchim steers at 24 months of age, were separated according to their initial body weight in 
four pens, in agreement with weight range and according to the lineages; 18 animals belong to the new lineage 
(NL), 11 to the ancient (AL) and 15 origin of the crossbreeding of the two lineages (CL). The animals were 
housed in feedlot with collective pens, equipped with drinking trough and automated feed troughs (Growsafe 
system). The experiment period was between 75 and 91 days. The experimental diet was composed of 15.7% 
CP and 72.1 TDN and animals were fed ad libitum. Days in feedlot (DF), Initial weight (IW), final weight 
(FW), daily weight gain (DWG), daily dry matter intake (DMI), feed conversion (FC) and feed efficiency (FE) 
were evaluated. Performance data on feedlot were analyzed using the SAS’s MIXED procedure and mean 
values were compared using the Tukey test. Treatment (lineages) differences were considered significant at P 
< 0.05. For the NL, AL and CL treatments, respectively, the variables days in feedlot (83 d, 86.6 d and 80.3 d), 
initial body weight (344.2 kg, 325.5 kg and 355.9 kg), daily weight gain (1.9 kg / d, 1.8 kg / d and 2.1 kg / d) 
daily dry mater intake (11.4 kg / d, 10.8 kg / d and 11.8 kg / d), feed conversion (5.9 kg / kg, 5.9 kg / kg and 
5.8 kg / kg) and feed efficiency (17.1% , 17.0% and 17.5%), did not show any difference (P > 0.05). In relation 
to final body weight for the NL, AL and CL treatments (521.4 kg, 504,4 kg and 483.4 kg, respectively), there 
was difference (P < 0.05), with CL being higher, followed by NL and AL. Steers from the crossbreeding of the 
two lineages of Canchim proved to be superior to the new and ancient lineages at final body weight, but to the 
variables initial body weight, daily weight gain, daily dry mater intake, feed conversion and feed efficiency, 
lineages presented the same performance.

Keywords: beef cattle, Canchim, feedlot system, lineages, performance, steers
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Performance of different strains of Megasphaera elsdenii growing in two 
different energy sources
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Cabral1
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It is known that Megasphaera elsdenii is the most important lactate fermenting bacteria in the rumen of 
different species. Lactate is a byproduct from rapid starch fermenters in the rumen which when accumulated 
causes drops on rumen pH, causing ruminal acidosis. The bacterium is responsible for the fermentation of 
up 80% of the lactate in the rumen, however the lactate fermentation capability probably is not the same for 
different M. elsdenii strains. Thus, this work aimed to test different strains of M. elsdenii growing in different 
levels of glucose and lactate as energy sources. In the experiment, it was used 2 commercial strains (B159, 
T81) of M. elsdenii and 3 strains were isolated (4251, 4296, and 4257, respectively) from cows in the Dairy 
Forage Research Center Farm, in Sun Praire, Wisconsin – USA. The medium used for isolation and cultivation 
was a modified Dehority medium It was added 8.8m in mL into the culture tubes, they were sealed with rubber 
stoppers and aluminum seal and autoclaved. After, it was made 3 more additions (mL): 0.4 of 22.5g L-1 

KH2PO4, 0.4 of 80 g L-1 Na2CO3, and 0.2 of lactate or glucose in 4 different levels of concentration (10, 20, 
30, 40 mM L-1). Later, 0.1mL of each inoculum was added. The tubes were incubated under the temperature 
of 39oC for 24 hours. The measurements of growth were made using a spectrophotometer with 525nm of 
optical density for 24 hours which was used for estimated growth rates. The experiment was displayed as a 
completely randomized design using SAS, MIXED procedure.The effects were significant when P<0.05.The  
commercial strains were significantly greater when the lactate was higher. One of the strains, 4296, did not 
show a significant change when the lactate concentrations were different. The commercial strains have been 
tested for years, and the uses in vitro, so they may have been adapted to the in vitro environment and with 
higher concentrations of lactate, which probably does not represent the rumen environment. However, 2 of 
the strains isolated were capable to demonstrate an increase at the growth rate according to lactate levels. It 
is also shows that if the concentration of lactate increases, the growth rate increases as well, and it does not 
show differences when the glucose concentration increases. Studies demonstrate that in absence of lactate, 
M. elsdenii uses the glucose as a energy source for growing using the EMP- pathway, but when growing in 
lactate, it uses the acrylate pathway. As a conclusion, the strains respond differently to different concentrations 
of glucose and lactate, therefore Megasphaera elsdenii has an important role in the rumen microbiology, as a 
lactate fermenter, which uses lactate preferentially to glucose as energy source.

Keywords: Rumen, rumen microbiology, lactate, glucose
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Performance of feedlot finishing yearling bulls fed an energy-dense diet 
and supplemented with or without exogenous enzymes
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The use of exogenous enzymes may be an important tool to improve feed efficiency for feedlot cattle, especially 
in present, when high grain diets become common practice. The objective of this study was to evaluate the effect 
of supplementing with an enzymatic complex composed of non-starch polysaccharide-degrading enzymes 
(NSPases), or with an extract (Aspergillus oryzae x Trichoderma viride x Bacillus subtilis) with prevalent 
activity of amylase (EXP3066) on performance of feedlot yearling bulls fed a energy-dense diet. Thirty-six ½ 
Angus yearling bulls with an average initial body weight of 391 ± 5 kg averaging 12 months of age were used 
in this experiment. Animals were housed in eighteen semi-covered confinement stalls (15 m2), with concrete 
feeders. The control diet was composed of 85% of whole corn grain and 15% of a protein, vitamin, and mineral 
premix. The treatments were Control: diet without enzymes; EXP3066: control diet supplemented with 10 g 
animal day-1 of EXP3066 extract; and, NSPases: control diet supplemented with 10 g animal day-1 of NSPases 
complex. The experiment consisted of 10 days of adaptation period followed by 89 days experimental period. 
All animals were allotted in a completely randomized design consisting of three treatments, six replicates 
per treatment, wherein two animals represented the experimental unit. The supplementation with exogenous 
enzymes did not affect (P≥0.98) of dry matter intake (DMI). Considering the total period of the experiment, 
the supplementation with NSPases increased average daily gain (ADG) in 11.4% (1.60 vs. 1.44 kg day-1) 
and gain to feed ratio (G:F) in 11.7% (0.200 vs. 0.179 g kg-1), when compared to the control. Total carcass 
weight gain (CWG) was improved (P = 0.05) by 4.8% and 6.0% with the supplementation of EXP3066 
and NSPases, respectively. NSPases supplementation showed even greater (P = 0.07) carcass feed efficiency 
(CG:F) values (0.144 g kg-1), when compared to control animals (0.136 g kg- 1). In general, the performance 
improvement (average of 8.8%) of the animals supplemented with NSPases complex was more pronounced 
compared to those supplemented with EXP3066 extract (average of 4.8%), and only the NSPases complex 
was efficacious for improving the ADG, G:F, and CG:F of these animals. These results are possibly related 
to the higher enzymatic activity (U g-1) of NSPases, since several enzymes (xylanase, cellulase, β-glucanase, 
β-mannanase and α-galactosidase) with activity in NSPs were found in the enzymatic complex composition, 
while in EXP3066 extract composition only xylanase and amylase were found. In this way, the use of the 
enzymatic complex NSPases was effective to improve performance indexes in feedlot finishing yearling bulls.

Keywords: amylase, average daily gain, gain to feed ratio, high grain diet, non-starch polysaccharides
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Performance of finishing young bulls fed diets based on whole corn grain, 
without or with sugarcane bagasse
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The objective of this study was to evaluate the economical viability and performance of young bulls fed diets 
based on whole corn grain and soybean hulls, without (CON) or with sugarcane bagasse (BAG). One hundred 
Nellore × British crossbred animals (Angus or British White) between nine and 10 months of age and initial 
body weight (BW) of ~330 kg were blocked by genotype (F1 Angus or F1 British White) and BW, and housed 
in four collective pens (two pens per treatment). The CON diet contained 56.5% of unprocessed whole flint 
corn, 30% of soybean hulls and 13.5% of pelleted protein, mineral, and vitamin supplement; whereas the 
BAG diet contained 54% of unprocessed whole flint corn, 30% of soybean hulls, 13.5% of pelleted protein, 
mineral, and vitamin supplement, and 2.5% of sugarcane bagasse. The BW was recorded every month and the 
dry matter (DM) intake (DMI) was measured every three days. Animals were slaughtered with approximately 
490 kg as target final BW. Diet net energy for gain (NEg) was estimated with performance data using Zinn’s 
equations. Feedlot profitability was calculated with regional current prices in January of 2017. Performance 
data were analyzed considering the fixed effects of treatment, genotype and initial BW (covariate), whereas 
the DMI was analyzed as repeated measurements using the MIXED procedure of SAS. The DMI (7.78 vs. 
8.36 kg/d) and BW gain (1.35 vs. 1.49 kg/d) were higher (P<0.01) for animals fed the BAG diet, resulting in 
a shorter finishing period (108 vs. 100 d) and enhancing feedlot profitability by 70%. Interesting, sugarcane 
bagasse increased DMI and NEg intake without altering the content of diet NEg (1.31 vs. 1.30 Mcal/kg DM). 
The inclusion of low concentrations of sugarcane bagasse (e.g. 2.5% of DM) in diets based on whole corn 
grain is a strategy to enhance animal performance and feedlot profitability.

Keywords: effective fiber, feedlot profitability, roughage, weight gain
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The objective of this study was to evaluate the effect of inclusion of the mesquite pod meal in the supplement 
on the performance of Santa Inês lambs kept in grazing. The supplementation of the sheep diet is an alternative 
to a nutritional deficiency, caused by the seasonality and poor quality of forages grown in the Northeast of 
Brazil, which leads to better animal performance and greater meat supply for the regional market. Among 
the alternative food sources for the Northeast region, the algaroba pod stands out in its regional availability, 
low cost and production of less occurrence of rainfall. Thirty - year - old Santa Inês lambs were used, with 
approximately 120 days of age and initial mean body weight of 24.2 ± 3 kg kept in a Massai grass pasture 
(Panicum Maximum cv Massai) distributed in a completely randomized experimental design. The experiment 
lasted 104 days. (84% NDT) and mesquite pod meal was included in the supplement at the levels: 0%, 
25%, 50% and 75% provided in the amount 1% of body weight. As animal weighings were performed at the 
beginning of the experiment and every 14 days, after 12 hours fasting. All the data obtained were analyzed 
with the help of PROC GLM of the SAS (version 9.2) adopting α of 0.05. No effect (p> 0.05) was observed 
on the average daily gain (0.09 kg), total weight gain (7.97 kg) and final body weight (32.19 kg). Therefore, 
the inclusion of mesquite pod meal at levels up to 75% does not affect the performance of Santa Inês lambs, 
and can be used as an alternative food source for sheep raised in the Northeast region of Brazil.

Keywords: Regional food, Sheep, Supplementation
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During the rainy season, beef cattle can present a high rate of weight gain. However, the provision of pasture 
supplementation may be an alternative to improve performance and maximize the use of forage, characteristics 
that were found during the rainy season. The objective of this study was to evaluate the performance of beef 
cattle with energy supplementation. Were used 27 young bulls Nellore, with initial body weight of 327.5 kg, 
distributed in a completely randomized design treatments and kept on pickets with Urochloa brizantha cv 
Xaraés, receiving daily supplementation. The treatments consisted in the supply of 0, 15, 30 and 45% of the 
daily requirement of TDN via concentrate supplement. The experimental period was 84 days, being divided 
into three sub-periods of 28 days. The requirements were calculated according to the weight gain of the young 
bulls, using the BR-Corte equations. The amount of supplement offered and the composition were adjusted in 
each period based on the rate of gain of the previous period, being that for the first period the weight gain of 
the adaptation period was used. Performance was assessed by fasting weight gain of the young bulls during 
the experimental period. At the beginning and at the end of the experiment the young bulls were weighed, 
with fasting of 14 hours of solids. At the end of each period, without fasting weighing was performed. The 
data were evaluated for the effects of linear and quadratic order using orthogonal contrasts. An additional 
orthogonal contrast was performed to compare animals receiving supplementation and those not receiving 
supplementation. It was adopted 5% level of significance. There was no significant difference (P<0.05) for the 
average daily gain when compared to the treatments treated (1.27 kg day-1) with the control treatment (1.17 
kg day-1). The proportions of TDN requirement supplied by the supplements did not influence the young bulls 
weight gain (S0 = 1.17 kg day-1, S15 = 1.27 kg day-1, S30 = 1.29 kg day-1, and S45 = 1.26 kg day-1). Therefore, 
it is concluded that the proportion of the demand for TDN supplied by the supplement does not affect the 
weight gain. However, concentrated supplementation increases the performance of beef cattle on pasture.

Keywords: young bulls, total digestible nutrients, weight gain  
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The objective of this study was to evaluate the inclusion of 0, 7.5 and 15% of safflower seed (Carthamus 
tinctorius L.) in diets of lambs confined. Eighteen male lambs, non castrated, no breed defined, with 
initial average body weight of 17.9 ± 3.9 kg and six months of age, were distributed randomly between 
the treatments. The diets were balanced isoprotein (14% of PB) targeting a 250 g weight gain day-1, and 
composed of corn, soybean meal, safflower seed and Tifton-85 hay. The animals were fed three times a day 
with forage: concentrate ratio of 20:80. The quantities provided were daily adjusted allowing refusals of up 
to 10%. The determination of the weight gain of animals and measurements were performed to determine the 
body condition score of the animals in every fourteen days. The supplementation of dietary safflower seeds 
had no effect (P > 0.05) on the performance of the lambs. The final body weight (kg), weight gain (kg) and 
feed conversion means were 34.44; 0.274; and 4.59, respectively. The daily dry matter intake (P = 0.089) and 
the total intake consumption of DM (P = 0.088) induced to a quadratic effect (Y = 1.23 + 0,04x - 0,003x2, r2 
= 0.89; Y = 76.64+ 2.23x – 0.17x2; R2 = 0.98) which provided great inclusion to 6.7% safflower oil, in which 
the animals fed diets containing 7.5% of safflower seed. The DMI is related to the initial body weight of the 
animals, thus, the animals fed diets with 7.5% inclusion of safflower seed had higher initial body weight and 
final body weight, and as a result a higher average body weight. Safflower seeds can be included in the diet 
of lambs by up to 15% without effect the performance, and may also reduce the costs of the activity at some 
periods of the year, and increase the energy density.

Keywords: weight gain, sheep, oleaginous, productive efficiency.
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Zinc and selenium have action on the immune system and as an important antioxidant in maintaining the 
animal’s health. Lamb anemia affirmation to gastrointestinal parasitosis and supplementation with iron may be 
an interesting nutritional strategy to overcome that. The objective was to evaluate the mineral supplementation 
in the performance of confined lambs. The experiment was carried out in the Sheep Sector of the Fernando 
Costa Campus, FZEA / USP, Pirassununga, SP. Twenty-five Dorper and Santa Inês lambs were fed corn silage 
and concentrate, which contained mineral supplementation. The diet had 16% crude protein, 74% TDN and 
18% NDF, and was randomly divided into three treatments: control - without mineral supplementation; Z +S
= supplemented with 75 mg of zinc and 0.125 mg of selenium per kg of dry matter; F + M = supplemented 
with 41.25 mg of iron and 21 mg of manganese per kg of dry matter. The diet was calculated based on the 
recommendations of the NRC (2007) for lambs at this stage of growth, confined for 46 days with individual 
control of the feed ingested and left over. They had access to water and shade. The mean initial weight of the 
lambs was 22.15 kg ± 0.6 kg, and the mean age of 72 days and they were weighed every 14 days. The dry 
matter intake per day (CMS/day), daily weight gain (GPD (kg) / day), feed conversion rate (CA) and feed 
efficiency (EA) were calculated. Statistics analysis of the parameters were performed with time-repeated 
analysed using the SAS GLP Proc, with a comparison of the means by the t-test at 5% of probability. The 
performance traits of slaughter weight, CMS, GPD, CA and EA were not affected by supplementation with 
the studied minerals, therefore, they were similar statistically (P> 0.05). The means of the traits were 36.67 
kg for slaughter weight, 1.40 kg DM/animal/day for dry matter intake, 4.93 for CA, and 0.22 for EA. It can 
be inferred that supplementation did not affect negatively the performance of the animals, and based on 
this assertion, other studies to evaluate the deposition of these minerals in the meat can be made and, thus, 
produce a product more nutritionally interesting for consumers. Therefore, it was concluded that zinc and 
selenium supplementation, as well as iron and manganese, did not limit the intake of dry matter and neither 
the performance of lambs in confinement. 

Keywords: intake, feed conversion, weight gain, micro-minerals, sheep
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This study aimed to evaluate the consumption and weight gain of Nellore young bulls kept in Brachiaria 
decumbens pasture in the rainy season, receiving mineral supplementation in different forms (conventional or 
block) and the effect of adding salinomycin as a growth promoter. The experiment was conducted in the beef 
cattle sector of the Fernando Costa Campus, USP, Pirassununga, Brazil; in the period from November 2016 to 
March 2017, during 114 days. Forty Nellore young bulls with 14 months of age and 290 ± 14.59 kg of body 
weight were divided randomly in four treatments: SC (mineral mixture); SS (mineral mixture with 550 mg of 
salinomycin); BC (mineral block); BS (mineral block with 550 mg of salinomycin). The experimental design 
was completely randomized, in a 2:2 factorial arrangement of supplementation (conventional or block) and 
additives (without or with salinomycin), with 12 replicates for each treatment. The animals were divided in 
four paddocks of Brachiaria decumbens, with 6.7 ha each and every week they were submitted to sequential 
rotation, for what at the end of every period of 28 days all animals had rotated in all paddocks, in order to 
eliminate possible effects of pasture. The animals were weighed at the beginning and at end of the experiment, 
after a previous solid and liquid-deprivation period of 15 hours. The average daily consumption was calculated 
weekly by the difference between the amount supplied and the leftover of each treatment, being that the 
values of the first week were disregarded (adaptation period). To determine the forage availability, and the 
morphologic composition, samples were taken by the traditional technology of the square, with 0.25 m2 of 
area and the forage was cut monthly 5.0 cm above-ground. The experimental date of weight gain was analyzed 
with the general linear models procedure (Proc GLM) of SAS (2009), at 5% significance level. The average 
availability of dry matter (DM) forage was 4873 kg DM ha-1, over the minimum recommended (2500 kg 
DM ha-1) for there to be no negative effect on performance. The mineral mixture intake was 147 g day-1 and 
the mineral block 116 g day-1. The average daily weight gain of the animals receiving salinomycin (783 g), 
regardless of the type of supply, was 14.6% higher (P=0.004) to the control treatment (683 g). In conclusion, 
the addition of salinomycin in the Nellore young bulls diet improved the weight gain in relation to the control 
treatment and there was no difference between conventional and block supplement.

Keywords: additive, animal performance, rainy season, salinomycin, supplement 
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Concentrates and roughages used in ruminant ration are favorable environments for the development of fungi, 
making the food contaminated through the production of mycotoxins. One of the measures to solve the action 
of mycotoxins is the use of adsorbent in feed, in order to improve the animal performance. The objective of 
this work was to evaluate the use of mycotoxin adsorbents in lamb finishing rations and their effects on the 
performance of the animals. Were used twenty-four lambs of the Texel breed, 12 males and 12 females, weight 
of 18.6 kg ± 1.6, distributed in both treatments, allocated in 12 bays, with 2 animals per bay. The experimental 
design was completely randomized, in a 2 x 2 factorial scheme and six repetitions per treatment. The rations 
contained, in the dry matter (DM), 30% of corn silage and 70% of concentrate (consisting of ground corn, 
soybean meal, agricultural residue, calcitic limestone, soybean oil and mineral mix), containing 72% of total 
digestible nutrients and 16% of crude protein. The rations of both treatments were analyzed for mycotoxin 
composition by Samitec laboratory (Analytical Microbiological and Technological Solutions Ltda.), by high 
performance liquid chromatography (HPLC) method. The evaluated samples were above the quantification 
limits for the mycotoxins aflatoxin B1, fumonisin B1 and B2, zearalenone (ZEA) and deoxynilvalenol (DON). 
The food was regulated through the control of leftovers, maintained in 15% of the total offered. To estimate 
the performance, the animals were weighed weekly and one day before slaughter, thus allowing to calculate 
the daily and total weight gain of the animals. The animals were slaughtered with 26.4 kg ± 2.2 after 39 days 
of confinement. The feed conversion of the animal was obtained by the ratio between dry matter intake and 
weight gain. The data were submitted to variance analysis and when significant were submitted to the Tuckey 
test, at 5% level. There was no effect of adsorbent, sex and interaction between treatment and sex for any of 
the variables (p>0.05). The averages for DM intake were 0.94 kg ± 0.08 and 0.89 ± 0.08 for the groups with 
adsorbent and without, respectively; which represented 4.1 and 4.0% of body weight. The total and daily 
weight gains of lambs treated with adsorbent were 8.4 kg ± 0.8 and 0.22 kg ± 0.02, respectively; while for the 
lambs without adsorbent were 7.2 kg ± 1.0 and 0.19 kg ± 0.02, respectively. The feed conversion of the lots 
was 8.6 ± 1.2 and 9.4 ± 1.3, for the lambs with and without adsorbent; respectively. The use of mycotoxin 
adsorbent in finishing lamb rations doesn’t alter the weight gain and the feed conversion.
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We evaluated the productive performance, carcass and meat characteristics of F1 Angus x Nelore steers and 
heifers with high degree of finishing, originated from the same herd. Animals were feedlot finished with diet 
containing corn silage and 800 g kg-1 concentrate.The experimental design was a completely randomized 
design with 11 replicates (11 steers and 11 heifers) with 18 months of age and with initial body weight of 
354.86 and 353.86 kg, respectively. After the feedlot period of 93 days the animals were slaughtered in a 
commercial slaughterhouse. The final mean body weight was not altered by the sexual condition (P>0.05), 
with average of 485.57 kg. The dry matter intake did not differ between the sexual conditions (P>0.05), 
with average of 9.33 kg d-1. The average daily weight gain did not differ significantly between steers and the 
heifers (1.41 kg d-1). The animals presented a similar (P>0.05) warm and cold carcass weight, with a general 
average of 276.39 and 273.55 kg of carcass, respectively. The percentage of the forequarter was higher for 
steers (39.26 vs 37.53%, P<0.05) and the percentage of the pistol cut was higher for heifers (49.87 vs 48.85%, 
P<0.05). No statistical differences were observed for the subcutaneous fat thickness and the loin eye area, with 
a general average of 12.29 mm and 70.55 cm2, respectively. The final temperature of the carcasses 24 h after 
slaughter were similar (P>0.05) between the sexual conditions, with an overall mean of 4.32ºC. The mean final 
pH 24 h after slaughter did not differ between treatments, with an overall mean of 5.89. The shear force was 
similar between the treatments, with a general average of 5.43 kgf cm2. Marbling score did not differ between 
treatments (P>0.05), classified as “moderate minus”. The chemical composition of Longissimus lumborum 
muscle did not differ between sexual conditions (P>0.05). The mean composition of moisture, crude protein, 
ethereal extract and mineral matter of the muscle were 727.70; 213.00; 38.70 and 10.70 g kg-1 of Longissimus 
lumborum, respectively. The feedlot finishing of F1 Nellore x Angus heifers and steers allowed the production 
of carcasses with a high degree of finish and meat quality. The investment in heifers and F1 Nelore x Angus 
steers with high degree of finishing should consider the meat production for differentiated markets that pay 
for quality. Studies should be conducted in order to assess the subsidy paid to producers for carcasses with a 
high degree of finish and its benefit / cost ratio.
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The objective was to evaluate the phenotypic characteristics and the price of 1,186 Brangus bulls and 2,023 
Braford bulls purchased by cattle farmers from the Rio Grande do Sul State (RS) or other States of Brazil. 
Data from 28 auctions carried out in 14 cities in the State of RS were used. The bulls were evaluated before 
entering the ring or through the information available in catalogs. Phenotypic characteristics collected were: 
age (months), scrotal circumference (SC; cm), live weight (kg), frame scores (one to three), muscularity (one 
to three ), body condition score (BCS; one to five), foreskin size (one to three) and price/bull (sold to RS or 
outside the State). Descriptive analysis of the data was carried out and by the fact the variables did not present 
normal distribution and each factor was analyzed separately, through the non-parametric test U Mann Whitney 
to compare the two groups (Bulls sold to RS and other states of Brazil) of the Brangus and Braford breeds. The 
SPSS software 20.0 was used to statistic tests and the significance level was 5%. It was observed that 18.8% 
of synthetic bulls sold were destined to other Brazilian states. Furthermore, the participation of Brangus bulls 
is greater than Braford bulls (54.6% versus 45.6%). Brangus that remained in RS were sold at higher prices 

(P<0.05). This result can be explained by phenotypic characteristics as heavier animals at the time of sale, 
greater SC, older and higher MUSC of the bulls in relation to those that were destined to the other States. The 
buyers of Braford bulls destined to RS also had preference for older animals, greater SC, heavy, with bigger 
frame scores, higher MUSC and BCS that was sold by bigger prices (P<0.05). These results can be linked 
to the profile of bulls buyers in the State. Possibly, these will be used in commercial herd and some in herds 
that prioritize the production of bulls. Buyers from other states, probably used only in commercial herd, in 
which certain characteristics may be beneficial, e.g. animals with less weight. It is concluded that Brangus and 
Braford bulls destined to RS have greater weight, SC, older and higher sales price than those destined for other 

states. In addition, it was noted the preference of the buyers of bulls from other Brazilian’s States by animals 
of the Brangus breed.
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The objective of this study was to evaluate the physical properties of multi-nutrient feed blocks (MB) made 
with agro-industrial byproducts and semiarid forage species, at five different storage times (0, 15, 30, 45 and 60 
days). The MB ingredients and proportions were 5% urea, 30% molasses, 10% salt, 10% mineral supplement, 6% 
hydrated lime, 3% limestone, 10% copra meal, 5% passion fruit skin, 11% cassava meal and 10% of four different 
semiarid forage species: Malva-branca (Sida cordifolia), Marmeleiro (Croton sonderianus), Mata-pasto (Senna 
obtusifolia) and Flor-de-seda (Calotropis procera). Three liters of water were added to hydrated the lime. The 
MB were prepared by mixing the ingredients in a concrete mixer and pressing the mix in a manual feed blocking 
machine (Laboremus®). The MB resistance was measured in km cm2 -1 by a Shimadzu® testing machine with a 
strain capacity of 10 tons at 9 mm min-1 speed. The water loss was measured with the difference between the 
initial and final weight of the MB in each storage time (ST). The density was calculated as the ratio between the 
mass and the volume of the MB at 60 days of storage. The effect of the different mixtures and storage time on MB 
resistance and water loss were analyzed by an experimental design in subdivided parcels, with the ST in the sub-
parcels and four repetitions per treatment. The effect of the different mixtures in the MB density was analyzed by 
a totally randomized design with four repetitions. The forage used and the time of storage affected in a different 
way the physical properties of de MB. At the time of making MBs containing Malva-branca (3.55 kg cm2 -1) and 
Marmeleiro (2.15 kg cm2 -1) were more resistant than those with Mata-pasto (0.61 kg cm2 -1) and Flor-de-seda 
(0.38 kg cm2 -1). The storage period had no influence on the resistance of the blocks made with Marmeleiro and 
Flor-de-seda. The MB containing Florde- seda showed little resistance (0.81 kg cm2 -1), regardless of the storage 
time. The blocks made with Mata-pasto gained resistance during storage time, but only 30 days after preparation 
they reached a resistance (1.22 kg cm2 -1) close to the MB made with Marmeleiro (1.59 kg cm2 -1). Storage has 
reduced the strength of the MB containing Malvabranca, however, without compromising its utilization, since 
their resistence remained within the expected values (2.75 kg cm2 -1). The MB made with Malva-branca lost a high 
percentage of water (2.43%) when compared to blocks made with Mata-pasto (1.83%) and Flor-de-seda (1.93%). 
The MBs made with Mata-pasto and Flor-de-seda showed a higher density (0.69 g cm3 -1) than the blocks made 
with Malva-branca and Marmeleiro (0.58 g cm3 -1). The resistance of the blocks seems to be related to the higher 
water loss observed with the less dense forages. The MB hardness, measured by its resistance, is considered 
the main variable in determining consumption. Therefore, MB made with Mata-pasto and Flor-de-seda are not 
recommended, since they can lead to excessive consumption.
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fed diets with different percentages of Nopalea cochenillifera
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The spineless cactus has a great diversity of uses and applications. The species Nopalea cochenillifera has been 
accepted as an alternative feed source for small ruminants in the Brazilian semi-arid region, as it is available 
during the dry period and includes a high non-fibrous carbohydrate content, which makes it a good source of 
energy to animals. In meat sheep production, information about the qualitative characteristics is essential to 
the production process, since these are related to the possibility of improving the end product ― the meat ―, 
making it more competitive in the market. Among the factors influencing the meat quality, physicochemical 
and sensory attributes are affected by the dietary management, and these parameters are considered the most 
relevant by the consumer market. The objective of this study was  to evaluate the influence of including the 
cactus species Nopalea cochenillifera in sheep diets on the physicochemical and sensory attribute of meat from 
these animals. Twenty- four male uncastrated Santa Inês lambs with an average initial weight of 14.64±2.28 
kg were used in the study. Lambs were fed diets with increasing percentages of Nopalea cochenillifera (0, 
33, 66, and 100%) substituting Tifton-85 grass hay. After 90 days in the feedlot, samples of the longissimus 
dorsi muscle were obtained and used for physical (water holding capacity, cooking loss, and shear force); 
chemical (moisture, protein, ash, and lipids); and sensory (toughness, juiciness, taste, aroma, color, and overall 
acceptance) analyses. A randomized complete experimental design was adopted, and data were subjected to 
regression analysis at 5% significance. Inclusion of Nopalea cochenillifera provided a lower cooking loss 
and a higher lipid fraction. The sensory attributes toughness and juiciness were improved, since toughness 
decreased and juiciness increased with the increasing levels of cactus added to the diet. Substitution of 66% of 
Tifton 85 grass hay for Nopalea cochenillifera reduces cooking loss and increases lipid contents, in addition 
to improving the sensory parameters toughness and juiciness, providing tenderer lamb meat.

Keywords: cooking loss, lipids, meat quality, nutrition, protein, sheep
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pearl millet, whole or ground
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Changes in physiological and behavioral aspects may be indicative of implications for animal welfare. 
Therefore, the objective of this study was to evaluate the effect of replacing corn kernels and pearl millet, 
whole or ground, on the physiological activities of dairy males fed diets without forage in a feedlot system. 
Twenty-eight bulls with initial mean weight of 262,70 ± 26,04 kg received four experimental diets containing 
two types of grain (corn x pearl millet) and two forms of grain processing (ground x whole). A completely 
randomized design with 2 x 2 factorial arrangement was used, with seven replications per treatment. The data 
collection was performed in three consecutive days, totaling 72 hours, during the finishing phase of the animals. 
Visual observations of defecation, micturition, and water search were performed in number of occurrences per 
day at five-minute intervals. Tukey’s test was used with 5% significance for comparison between the means 
when the interaction in the studied factors was not significant. The frequency of water search was not affected 
by grain type orgrain processing (7.26 times) (P>0.05). The frequencies of urination and defecation presented 
interaction (P<0.05) between the factors evaluated. A lower frequency of micturition was observed for the 
diet whole pearl millet, with an average of 6.28 times, compared to the other diets (9.17 times) (P<0.05). The 
defecation frequency was lower for the animals that received the ground corn diet, with an average of 3.57 
times, compared to the other diets (5.26 times) (P<0.05), due to the greater digestibility of the dry matter 
and the ingested nutrients, which reduced the amount of material excreted. The frequencies of water search, 
defecation and urination were modified (P<0.05) in response to the evaluation period, morning (06:00 a.m. 
to 12:00 p.m.), afternoon (12:00 p.m. to 6:00 p.m.), night (6:00 p.m. to 12:00 a.m.) and dawn (12:00 a.m. to 
06:00 a.m.). The defecation frequency was higher in the morning and night periods (1.52 times) (P<0.05) and 
lower in the afternoon and morning (0.91 times) (P<0.05). The search for water was higher in the morning 
and in the afternoon (2.84 times) (P<0.05), intermediate at night (1.19 times) (P<0.05) and lower at dawn 
(0.32 times) (P<0.05), behavior coherent with the higher temperatures verified in the diurnal periods. The 
frequency of micturition was lower during the night (1.6 times) (P<0.05) compared to the morning, afternoon 
and night periods (2.33, 1.93 and 2.74 times, respectively) (P<0.05). Therefore, the experimental diets did not 
modify the frequencies of search for water, defecation and micturition of crossbred bulls, indicating normal 
physiological activities.
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Plasma levels of feedlot steers in response to the use of different nitrogen 
sources
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97105-900, Santa Maria, RS, Brazil;
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Globulins are proteins that have the function of transporting metals, lipids and bilirubin that has, moreover, a 
role in immunity. They are limited indicators of protein  metabolism, obtained by the difference between total 
proteins and albumin. As a result, the objective of this study was to evaluate the circulating levels of globulin 
in the blood  of feedlot steers. The experiment was carried out at the Beef Cattle Breeding  Laboratory of 
the Animal Science Department of the Federal University of Santa Maria, Santa Maria, Rio Grande do Sul 
State. Fifty-three immunocastrated steers with predominance of Charolais or Nellore were used, with age and 
average initial weights of 22 Months and 250 kg live weight, respectively, remaining confined until reaching 
the desired slaughter weight (420 kg). The steers were randomly divided into treatments named according 
to the diet to be tested, maintaining a ratio of forage: concentrate of 50:50. The corn silage was used as 
forage and the concentrate fraction used varied according to the treatment, using different combinations of N 
source (protected urea, common urea and soybean meal), in addition to calcite and salt. Blood samples were 
collected from five animals from each treatment at the beginning, middle and end of the experimental period. 
The experimental design was completely randomized, and the  data collected were tested for normality of 
residues by the Kolmogorov-Smirnov test. Subsequently, they were submitted to analysis of variance by the 
F test through the PROC MIXED for the variables of metabolic profile. The means were compared using the 
Student t-test at the 5% probability level, using the SAS statistical package. Circulating levels of globulins 
demonstrated that at the beginning of the experiment the animals were in nutritional deficit, with similar 
values of 4.82, 4.60 and 4.80 g/dL for soybean meal, common urea and protected urea, respectively. There 
is a negative correlation between albumins and globulins since the elevation of globulin levels inhibits the 
synthesis of albumin in the liver as a form of compensation to maintain the total protein level constant and 
thus blood osmotic pressure. It was observed that nutritional intake from diets led to a decline in levels during 
the collection phases. The use of soybean meal, as a protein source, showed constant decreasing values of 
circulating globulins, which did not happen with the use of NPN, with values of 0.470 g/dL for soybean meal, 
and 3.32 e 3.65 g/dL for common urea and protected urea, respectively. It was concluded that animals fed 
with true protein sources tend to have an increasing elevation of albumin levels and, consequently, a drop in 
circulating levels of globulins.

Keywords: Albumin. Bovines. Soybean meal. Globulins. Protein metabolism. Urea.

Theme 9  |  Ruminant nutrition and production

mailto:mv.carpes@hotmail.com


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1168

Production performance of nelore calves under mineral supplementation 
with virginamycin as an additive
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Supplementation with the use of additives for 3 to 4-month old calves can increase their productive performance, 
due to alterations that occur in the gastrointestinal tract and the decrease in cow milk production during this 
period. Thus, the use of supplements becomes necessary to increase weight gain rates. The aim of the present 
study was to evaluate the productive performance of suckling Nellore calves under mineral supplementation 
with and without virginiamycin. The animals were allocated to four paddocks with a mean area of 17.91 ha, 
with average dry matter availability of 3895 kg of Urochloa brizantha cv. MG5 provided with natural drinking 
fountains and 3.0 m long covered troughs. One hundred suckling calves with age and mean body weight of 
2.5 months and 72.42 ± 2.18 kg, respectively, were evaluated. The experiment was carried out as a completely 
randomized design in four lots, each containing groups of 25 and their respective mothers, and two treatments 
consisting of the animals supplemented with a mineral mix (MM), control group and supplemented with MM 
+ virginiamycin (VM).  A total of 80 g pair-1,cow and calf (CC), of MM containing 200 mg of VM per animal 
were given daily to the animals, in the two groups receiving VM, while the other two groups received 80 g 
pair-1(CC) of MM, the control group. A significant difference (P <0.10) was found for the variable final body 
weight (BWF) and BWF adjusted weaning at 240 days, for calves receiving VM supplementation in relation 
to supplementation with MM only, with a 16.83 kg day-1 increment. Regarding weight gain (WG) at 199 days 
and WG adjusted for 240 days, the calves that received MV presented higher WG (P <0.10), of 9.8 and 19.82 
kg, respectively when compared to the control group. The mean daily gain (MDG) was 11.92% higher (P 
<0.10), of 0.69 and 0.62 kg day-1, for the calves receiving VM compared to the control group, respectively. 
Regarding sex, the males presented higher values (P <0.10) for BWF, BWF adjusted for 240 days, WG 
and mean gain. The MDG of calves and heifers supplemented with VM was the same presented by calves 
supplemented or not with VM. Thus, mineral supplementation with the addition of virginiamycin is indicated 
to increase the productive performance of Nelore calves.

Keywords: Additive, supplement, weight gain
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Productive behavior of MEVEZUG lambs in native grasslands during the 
rainy season, in Tierra Caliente Guerrero, Mexico
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The objective of the study was  to  determine  the  average  daily  weight  (ADG), carcass hot performance 
(CHP) and the weight of some viscera of MEVEZUG lambs grazing in native grasslands during the rainy season 
(June- September) of 2016. Eighteen lambs with an average weight of 221.9 ± 4.2 kg were used. The animals 
grazed 10 hours daily, from 9 am to 7 pm. The animals were weighed every 21 days, in four times, after a 
previous fast of 12 hours.  The statistical analysis included the determination of mean, standard deviation and. 
The daily weight gain of the animals was 95.2 ± 19.45 g, with 55.6% of lambs with weight above average. The 
following numbers were found in the weight of lambs slaughtered, in the carcass and CHP:27.17±5.2g,10.39± 
2.2 kg and 38.12 ± 1.2, respectively. The contents of the compartments of the gastrointestinal tract of the 
lambs were 6.017.5 ± 1.155.9 g, and represented 22.23 ± 2.2% in relation to the live weight. The weight of the 
organs was 98.83 ± 14.8 g, 72.8 ± 14.2 g, 206.9 ± 150.5 g, 502.1 ± 121.0 g and 7.67 ± 5.3 g, for heart, kidneys, 
liver and gall bladder, respectively. The weight of the fat was 24.0 ± 11.49 g, 8.9 ± 4.05 g, 75.33 ± 72.6 g, 
206.9 ± 150, and 315 ± 229 g, for mediastinal, pericardial, perirenal, abdominal and total fat. The primary 
sections of the canal recorded the following percentages: 23.5 ± 1.7 for the   legs, 22.1 ± 1% for the spine and 
20.7 ± 1.3 for the rib. It is concluded that the daily weight gain was in a higher range than those reported in the 
grasslands production system and similar to when supplemented with energy sources. The CHP and viscera 
weight was similar to that reported in other work on grazing lambs in native grasslands.
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Productive evaluation of dairy cows fed protein nanoparticle protected 
urea in partial replacement of soybean meal
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The use of non-protein nitrogen sources, like urea in nutrition of dairy cows is interesting since it has a high 
protein equivalent and a good cost:benefit ratio, but this use may have disadvantages such a high and too fast 
excretion of nitrogen and drop of animal performance. The objective of this trial was to evaluate productive 
and metabolic responses of dairy cows fed a ration with urea protected by nanoparticles. The design was a 
crossover with three groups of 15 cows each and three periods of 21 days. In each period the animals were fed 
one of the isonitrogenated and isocaloric diets: FS = without substitution of soybean meal; UC = substitution 
of soybean meal by 0.52% of conventional urea; UP = soybean meal substituted by 0.59% of urea protected 
by nanoparticles. The milk yield and its composition, the blood and urine biochemical parameters, as well 
the allantoin:creatinine ratio as a predictor of microbial protein absorption, were measured. No differences 
were found (P>0.05) in milk yield and composition, in urinary biochemistry and in allantoin:creatinine 
ratio. The average values of plasma urea nitrogen (PUN) in mg.dL-1 after the morning feeding did not differ 
(P>0.05) between UC (20.65) and UP (20.25) treatments, but both were higher (P<0.05) than FS (19.52) 
group. Supplementation of 0.59% urea protected by nanoparticles did not affect the productive performance of 
lactating cows. The comparable values of PUN between the treatments UC and UP suggest that the behavior of 
the release and the absorption of ammonia in the rumen are similar on these two types of urea supplementation.  

Keywords: dairy cows, milk composition, milk yield, non-protein nitrogen
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Protein-energy supplementation of beef cows has been scarcely applied in Brazil. However, the use of 
ruminant fermentation modulating additives has become a viable alternative in the supplementation of this 
animal category due to the low inclusion of these additives in the mineral supplements, which require little 
or no change in trough structure and property management. The aim of the present study was to evaluate the 
productive performance of Nelore lactating cows under the use of mineral supplementation with and without 
virginiamycin. The animals were allocated to four paddocks with a mean area of 17.91 ha, with average dry 
matter availability of 3895 kg of Urochloa brizantha cv. MG5 provided with natural drinking fountains and 
3.0 m long covered troughs, maintaining a reserve picket with the same characteristics. One hundred cows 
were used with their respective calves, at 66 months old and average body weight of 333.03 ± 4.64 kg. The 
experiment was carried out as a completely randomized design in four lots, each containing groups of 25 
calves and their respective mothers, and two treatments consisting of the animals supplemented with a mineral 
mix (MM), control group and supplemented with MM + virginiamycin (VM). A total of 80 g pair -1, cow and 
calf (CC), of MM containing 200 mg of VM per animal were given daily to the animals, in the two groups 
receiving VM, while the other two groups received 80 g pair-1 (CC) of MM, the control group. No difference 
was observed between the cows under the two treatments (P> 0.10) for the following variables: final body 
weight, weight gain and mean daily gain (MDG), with mean values of 374.29 and 377.30 kg, 42.77and 44.74 
kg and 0.32 and 0.34 kg day-1, respectively. Body condition score was higher for cows receiving VM, of 4.90, 
when compared to control animals, of 4.68. Regarding the primiparous or multiparous category, primiparous 
animals presented higher values (P <0.10) for MDG, of 0.44 and 0.26 kg day-1. The gestation rate of the cows 
was not influenced (P> 0.10) by supplementation with MM and MV, of 75.51 and 72.00%, respectively. Thus, 
mineral supplementation with the addition virginiamycin is indicated to increase the corporal score of Nelore 
cows, but without effect on weight gain or pregnancy rate.

Keywords: gestation, supplement, weight gain, young
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Productive performance of dairy males fed with corn or pearl millet, 
whole or ground

Maryanne Silva Cunha*¹; José Neuman Miranda Neiva¹; Luciano Fernandes Sousa¹; André 
Teles de Souza¹; Alan Feliciano Castro da Costa¹; Ithalo Barros de Freitas¹; Tays Raniellen 

Miranda Feitosa¹; Flavio Geraldo Ferreira Castro²
¹Universidade Federal do Tocantins, Campus de Araguaína, Escola de Medicina Veterinária 
e Zootecnia (EMVZ), BR 153, Km 112, CEP: 77800-000, Araguaína-TO, Brasil; ²Agrocria 

Nutrição Animal, Brasil
*Doctoral student - maryanne@uft.edu.br

Diets with high levels of concentrate are being used more and more in the feeding of cattle in confinement, 
to stimulate high productive performance. However, in these systems the costs of feeding are high and 
therefore it is important to study alternatives to reduce costs with food. Thus, as alternatives we have the 
use of grains of crops secondary to corn and grains without processing. The objective of this study was to 
evaluate the performance of dairy males finished in confinement fed with corn or pearl millet, whole or 
ground. Twenty-eight bulls were fed four experimental diets containing two types of grains (corn x pearl 
millet) and two forms of grain processing (milled x whole), for 70 days. The feed was supplied as a total 
diet once daily, at 8.00 h, in a quantity allowing between 5% leftovers of the total supplied. The animals 
were weighed individually at the beginning and the end of the experiment, in the morning and without 
previous fasting. Tukey’s test was used with 5% significance for comparison between the means when the 
interaction in the studied factors was not significant. The drymatter intake (DMI) was not altered in corn 
grain diets independently of processing (7.35 kg day-1 and 2.29% PV) (P<0.05), and DMI was not altered 
by the substitution of ground corn by ground pearl millet (8.29 kg day-1 and 2.59% PV) (P<0.05). However, 
substitutionofwholemaizebywholepearlmilletincreasedDMIin34.50%(10.55vs. 6.91 kg day -1) (P>0.05). 
Despite the differences observed in DMI, the final weight and average daily gain were not altered by the 
evaluated diets, independently of the types (P>0.05) and grain of processing (P>0.05), with averages of 372.52 
kg and 1.57 kg day- 1, respectively. The feed conversion (FC) presented interaction (P<0.05) between the  
types and the forms of grain processing. Corn grain processing did not have an effect  on FC (4.63) (P<0.05), 
but the processing of millet grains reduced FC in 31.71% (5.60 vs. 8.20) (P>0.05). The substitution of ground 
corn for the ground pearl millet did not modify the FC (5.20) (P<0.05), but the replacement of whole corn by 
whole pearl millet increased in 45.49% the FC (4.47 vs. 8.20) (P>0.05). Therefore, corn grains can be supplied 
ground or whole, due to the similarities in intake, average daily gain and feed conversion. However, pearl 
millet grains must be supplied ground, because although whole grains provide similar performance to ground 
grains, there is an increase in dry matter feedconversion.

Keywords: feedlot, food efficiency, high-grain diet, ingestion
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Sheep production has been highlighted as an expanding activity within the Brazilian agribusiness, once 
increasing the production of meat in a short period of time, besides making possible the production of excellent 
quality meat. Among the factors that most affect meat production the nutrition is one of the most important. 
The aim of this work was to evaluate the effects of diets with increasing levels of concentrate (40, 50, 60 and 
70% in dry matter) on the dry matter intake (DMI), feed conversion (FC) and average dairy gain (ADG) on 
lambs in confinement. Twenty four lambs non castrated male, Dorper x Santa Inês, with average initial weight 
of 20 kg and age of three months were used. A completely randomized design with four treatments and six 
animals per treatment was used. The animals were submitted to diets with different levels of concentrate in 
the dry matter (40, 50, 60 and 70%). Four commercial concentrates were formulated in the pelleted form, 
which were added to the bulk in order to obtain a diet with 160gr.kg-1 and 650gr.d-1 of protein (CP) and total 
digestible nutrients (TDN). The animals were kept in individual stalls provided with feeders and watered. All 
the animals used were selected in commercial farm. Before the beginning of the research, the animals were 
dewormed and a period of adaptation to the diet of 15 days and 60 days of  data collection was carried out. 
The animals were  weighed  once a week in order to obtain the average daily gain, in an appropriate scale 
with a precision of 200 grams.  The diet was offered twice a day (8:00 a.m. and 2:00 p.m.) at a ratio of 5% of 
body weight. Leftovers are collected daily and used to calculate dry matter intake. The data were analyzed 
by PROC REG procedure of SAS (1999). There was no linear or quadratic effect (P> 0.05) for the variables 
dry matter intake (DMI, kg), mean daily gain (ADG, kg), and feed conversion (FC) between treatments. 
The values DMI, ADG and FC were 1.34; 0.27 and 5.05. Lower levels of concentrate (40%) can be used 
with no loss in performance of animal and could obtain better economic performance of this one since the 
requirements of protein and energy are met. The concentrate is important to obtain better weight gain and to 
reduce the time ofconfinement.
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The level of energy and protein intake has major impact on the age of puberty in young bulls. The improvement 
of feed efficiency based on residual feed intake (RFI) is related to the selection of animals with low feed intake, 
but with same production indexes observed in the herd. Thus, the onset of puberty in young bulls efficient 
for RFI may be influenced by their level of energy and protein intake. However, the relationship among RFI, 
protein/energy intake and reproductive traits is poorly studied. The purpose of this trial was to evaluate this 
relationship in young bulls with divergent efficiency for RFI. Fifty two Purunã growing bulls were randomly 
allocated in individual feedlot pens and fed ad libitum for 112 days. The age and the body weight (BW) 
of animals at the start and at the end of trial were 11 months and 254.6 kg, and 14 months and 373.0 kg, 
respectively. The diet was composed on dry matter (DM) basis by 58% of corn silage and 42% of concentrate, 
and contained 13.5% of crude protein (CP) and 2.78 Mcal kg DM-1 of metabolizable energy (ME). Daily dry 
matter intake (DMI, kg d-1) was measured and average daily gain (ADG, kg d-1) was calculated every 28 days 
after animals weighing. DMI, ADG and mean metabolic weight (MMW= Mean BW0.75) were used to calculate 
the RFI (kg DM d-1). The orts from weeks 3, 6, 7, 10, 11, 14 and 15 of trial period were sampled to analyze 
its chemical composition and calculate the intake of crude protein (CPI) and metabolizable energy (MEI). 
Testicular ultrasonogram pixel intensity (TUPI) and the levels of serum testosterone (ST) were evaluated 
every 56 days. Animals were divided into three efficiency groups based on RFI: efficient, intermediate and 
inefficient. CPI and MEI data were submitted to ANOVA and means were compared by Tukey test (P<0.10). 
TUPI and ST data were analyzed in a mixed model with repeated measures on time, where the fixed effects of 
efficiency group, time (days of evaluation) and their interactions were studied. Means among efficiency groups 
and time were compared by F test (P<0.10). CPI and MEI differed among the three efficiency groups with 
mean values of 13.6, 14.5 and 15.3 g DM kg BW 0.75.d-1 for CPI, and 0.252, 0.269 and 0.282 Mcal kg0.75.d-1 

for MEI in the efficient, intermediate and inefficient groups. The great CPI and MEI in inefficient bulls are 
explained by their greater rates of protein turnover and greater maintenance requirements compared to  the 
efficient ones. TUPI and ST did not differed among efficiency groups and showed mean values of 106.6 pixels 
cm-2 and 3.34 ng mL-1. However, time showed significant effect in those traits with mean values of 90.2, 113.7 
and 113.0 pixels cm-2 for TUPI,  and 1.47, 3.51 and 5.04 ng mL-1 for ST at days 0, 56 and 112, respectively. 
These results indicate that animals were in puberty during the trial, once both traits increased with time. 
Changes in efficiency for RFI and, consequently, in energy and protein intake not affect the age of puberty of 
Purunã growing bulls.

Keywords: feed efficiency, serum testosterone, testicular ultrasonogram
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Studies with humans have been found positive correlation between protein intake and breath ammonia. 
However, there is no article that evaluate the relation between protein intake and breath ammonia in cattle. 
Four Holstein heifers with 252.8 ± 9.8 kg, in a 4x4 latin square design, were used. Each latin square period 
had 14 days for adaptation and 6 days of collection. The treatments were the dietetic crude protein (CP) levels 
of 9, 12, 15 and 18%. Breath samples were collected in a closed-circuit respiration system, using facial mask 
connected to a container (500L) with fans inside, in 15th to 20th day of each period, at 6h00, 12h00, 18h00 
and 0h00. Breath ammonia was measure for 2 minutes and repeated 3 times in each data collect. Breath 
samples were taken by pump and 2L plastic bag in the begin and the end of each 2-minutes measurement. 
Then, an aliquot of  240  mL  of  breath  sample  was  taken  by syringes  and forced to  passthrow three layers  
of  cellulose  filter  with  18  mm  of  diameter   impregnated  with  oxalic  acid (5% m v-1) + glicerol (2% v v-1). 
The flow was controlled by a motor in 120 mL minute-1. Subsequently, the three filter layers were transfer to 
tube with 5 mL of distillated water and analyzed for ammonia using colorimetry method. The breath ammonia 
(BA) excreted was calculated considering the increase of ammonia concentration inside closed-circuit 
respiration system during the mensuration time and the containervolume. The difference in initial and final 
BA concentration in the closed-circuit  respiration system (BAdif) was express in ppb. Data were evaluated 
using mixed model procedure. The BA excretion was evaluated over time of data collection. Treatment, time 
and interaction treatment and time were tested by F Test. Linear and quadratic effects were evaluated using 
orthogonal contrast. Treatment effects were significant at P< 0.05. There was no effect (P>0.05) of collection 
time nor interaction between treatment and time for BA express in mg minute-1 and in μg kg-1, as well for 
BAdif. The BA excretion had a linear increase (P<0.01) with CP intake, mean -0.004, 0.469, 0.627 and 0.962 
mg minute-1 for 9, 12, 15 and 18% of CP, respectively. Similarly, the BA excretion express  in relation of 
body weight also had linear increase (P<0.01) with CP intake, mean -0.11, 1.18, 1.77 and 2.96 μg kg-1. The 
level in CP intake had a positive linear relation (P<0.01) with BAdif, mean -0.02, 1.63, 2.41, 3.85 ppb. Breath 
ammonia has potential to be used as biomarker of nitrogen metabolism.

Keywords: biomarker, nitrogen, respiration
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Protein metabolism profile of lambs fed diets with dry whey permeate
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The feeding systems affect animal metabolic profile, which can be defined as the metabolic condition adjusted 
to the balance between demand and intake of nutrients. The metabolic profile is useful to identify changes in 
blood homeostasis and disorders in animal metabolism. Variability in serum proteins is a response to protein  
metabolism and is related to the deficit or excess of protein intake, as well as the balance between protein 
and energy intake. In this way, the aim of this study was to evaluate the serum levels of metabolites related to 
protein metabolism in feedlot lambs fed diets with increasing levels of whey permeate. Twenty four crossbred 
Dorper x Santa Inês non- castrated male lambs with four months of age and 24.13 ± 3.21 kg of body weight 
(BW) were used. The experimental design was completely randomized with four treatments and six replicates, 
where the treatments were characterized by the substitution  of ground corn by dry whey permeate in the diet 
at the levels of 0.0, 5.0, 12.5 and 25.0%  of dry matter (DM). Lambs were fed ad libitum during 90 days in 
individual feedlot pens with diets composed of 64.0% of Cynodon spp. hay and 36.0% of concentrate, and 
15.8% of crude protein (CP) and 67.0% of total digestible nutrients (TDN). Blood samples were collected 
after 12 hours of fasting by jugular venipuncture at days 21, 42, 63 and 90 of trial period. These samples 
were processed and analyzed for total protein (TP), albumin, globulins, urea and creatinine in the serum. 
Data were analyzed in a mixed model with repeated measures on time, where the fixed effects of permeate 
levels, time (days of blood sampling) and their interactions were considered. Means were  compared  by  F  
test  at  5%  of  probability.  Serum  TP,  albumin,  globulinsand creatinine were not influenced by permeate 
levels with mean values of 6.53 g dL-1, 3.35 g dL-1, 3.18 g dL-1 and 0.85 mg dL-1, respectively. Serum TP and 
globulins decreased with time and showed mean values of 7.03 and 6.16 g dL-1 for TP, and 3.71 and 2.80 g 
dL-1 for globulins at days 21 and 90, respectively. Serum urea showed great variability  in response to the 
permeate levels at days 42 and 90. Also, variation in serum urea was observed with time, with high value at 
day 63 (44.73 mg dL-1) and low values at days 42 and 90 (41.46 mg dL-1 on average). Although the diets were 
isoproteic, the serum urea is influenced by the level of protein intake. Therefore, the variability with permeate 
levels at days 42 and 90 seems to be related with changes in the selectivity of diet, while the variability with 
time may be related with changes in level of feed intake. The substitution of ground corn by whey permeate in 
diets with high proportion of forage leads to changes in protein metabolism in lambs during the feedlot period. 
However, the  variation in metabolites related to protein metabolism remained in the reference interval for 
lambs in growth and finishing phases.
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Protein requirements for gain in goats created in the period of water in the 
brazilian semiarid
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Animal performance is directly linked to dry matter consumption, and this in turn is related to the availability 
and quality of the forage. Much of the effective goat in the northeast has been raised in native pastures 
of caatinga, which presents great botanical diversity. Studies of the energy and protein requirements of 
ruminants, mainly goats to pasture, are still at an early stage, resulting in low efficiency in the nutritional 
management of this species under these conditions, and at the risk of being underestimated or overestimated 
The nutritional requirements of these animals, limiting their productive potential and increasing production 
costs. The objective of this study was to predict the protein requirements for gain in goats with no defined 
breed pattern in the period of waters in the brazilian semiarid region. It was used 16 goats, allocated in two 
treatments: grazing at will, with unrestricted access to the pasture, with collective drinker and salt shaker; 
And restricted grazing, with pasture access for approximately four hours / day, or according to intermediate 
weighing for maintenance of weight body. The experimental period also lasted 105 days. The animals were 
slaughtered within the criteria of humanitarian slaughter. The net energy requirements for gain were obtained 
by derivation of the prediction equations of the body composition. The data were submitted to analysis of 
variance and regression and interpreted statistically using the System of Statistical Analysis and Genetics 
SAEG 9.0. The protein requirements for empty body weight gain decreased with averages of 17.86 17.16 
16.57 16.07 and 15.63 when the live weight and their respective empty body weights of 15.0 17, 5 20.0 22.5
and 25.0 kg of body weight and 11.74 13.89 16.04 18.19 and 20.34 kg of body weight, respectively. The 
protein requirements for gain in goats in the period of waters in the Brazilian semiarid region decrease with 
increasing live weight and respective empty body weight.
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Theme 9  |  Ruminant nutrition and production

mailto:kedes.pereira@ceca.ufal.br


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1178

Protein requirements for gain in goats supplements not semiarid during 
the dry period
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The number of data generated on nutritional requirements of goats in Brazil and, especially, on grazing 
conditions in the semi - arid region, has perpetuated the use of data obtained from other species, especially 
with sheep. Thus, the publications of international committees such as the NRC (1981) and AFRC (1998) are 
the most frequently used, however, do not truly depict the requirements of animals raised in Brazilian semi-
arid conditions. Advances in the study of nutritional requirements in ruminants with the main objective of 
adapting diets that allow maximum expression of animal performance depend in part on the understanding 
of all the factors to which animals, biotic and abiotic animals are subjected, as well as their Interactions. 
Meeting the energy and protein requirements for weight gain is attributed to the requirements for growth 
and/or fattening, knowing that the requirement of nutrients is variable according to the desired performance 
considering the maturity of the animals. The objective of this study was to predict the protein requirements for 
gain in goats with no defined breed pattern in dry season in the brazilian semiarid region. It was used 18 goats, 
allocated in three treatments: grazing at will without supplementation; Grazing at will plus supplementation 
with forage cactus (Opuntia ficus-indica Mill.) giant variety + soybean meal and restricted grazing, with 
access to pasture for approximately four hours/day. The experimental period also lasted 105 days. The animals 
were slaughtered within the criteria of humanitarian slaughter. The net requirements of protein for gain were 
obtained by derivation of the prediction equations of the body composition. The protein requirements for 
empty body weight gain decreased with increasing live weight  and their respective empty body weights of 
the animals, presenting mean values of  15.0 17.5 20.0 22.5 and 25.0 kg of live weight and 11.74 13.89 16.04 
18.19 and 20.34 kg of empty body weight, presenting requirements of protein nutritional requirements for 
gain of 214.12 206.48 200.16 194.79 and 190,14 g kg-1 of empty body weight. The net  protein requirements 
for gain in goats in the dry period in the brazilian semiarid region decrease with increasing live weight and 
respective empty bodyweight.

Keywords: Supplementation, ruminants, caatinga, goats, protein, forage cactus
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Protein requirements in male and female Morada Nova lambs
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*Post-doctoral student - marilia.filgueira@hotmail.com

The objective of this study was to determine protein requirements for gain and maintenance in hair sheep 
lambs. A comparative slaughter trial was conducted on forty seven Morada Nova lambs with initial body 
weight (14.50 ± 0.89 kg). Animals were distributed in completely randomized design, in factorial design 3 x 
3, three sexual classes (11 intact males, 12 castrated males and 12 females) and three levels of restriction (ad 
libitum, 30 and 60%). The feed intake for the 30 and 60% levels was determined by the intake of animals that 
were fed ad libitum. Four animals of each sexual class were slaughtered as a reference group to estimate the 
initial empty body weight and body composition. When the experimental period reached 120 days all animals 
were slaughtered. At slaughter, lambs were stunned using a cash knocker and killed by exsanguination from 
jugular vein. Organs, full paw, head and the right half of the carcass were ground separately in an industrial 
meat grinder for subsequent chemical analysis. The body contents of fat and protein were determined 
according to their percentages in empty body. The requirement for net protein for weight gain (NPg) was 
calculated by linear regression between retained protein (RP), empty body weight gain (EBWG) and retained 
energy. The RP was regressed with metabolizable protein intake and β0 of this equation represents the net 
protein requirements for (NPm) and β1 represents utilization efficiency of metabolizable protein to gain (kpg). 
The metabolizable protein requirements for maintenance (MPm) was calculated from the ratio between the 
mean metabolic body weight of the animals and the intercept of the linear regression equation between the 
metabolizable protein intake and EBWG. NPg was influenced by sexual classes (P<0.0001). The NPg in 
animals of 15 kg and average daily gain of 200 g was 19.36; 19.53 and 20.61 g.day-1 for intact males, castrated 
males and females, respectively. kpg  was different (P<0.0001) between sexual classes, being 0.20; 0.18;  0.15 
for intact males, castrated males and females, respectively. There was no difference (P = 0.7783) between 
sexual classes to NPm, and NPm was 1.06 g kg0.75 EBW day-1. MPm was similar (P = 0.39) between sexual 
classes, 3.46 g kg0.75 BW day- 1. Different sexual classes do not influence the net protein for maintenance, but 
changes net protein requirements to weight gain.

Keywords: maintenance, metabolizable protein intake, retained protein 
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Protein sources effect in the grazing cows diet on milk production
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In order to find protein sources that could improve milk production and to increase the alternative foods use, 
this study aimed to evaluate the crossbred Holstein × Zebu cow’s milk production fed with four different 
protein sources. The experiment was carried out between February and May 2016, at the Paulista Agribusiness 
Agency (APTA), in the city of Colina /Sao Paulo/ Brazil. Twelve crossbred Holstein × Zebu cows with 20 
milk liters/ day average production, between the 45th and 90th lactation days, grouped into four groups of 
three animals and distributed in a 4 x 4 Latin square experimental design, with four replications. Where, each 
group received after the morning and afternoon milks, concentrated ration with 12% CP, being distinguished 
only the protein source, which were; Soybean meal, peanut meal, cottonseed meal and sunflower meal. The 
amount of feed provided was regulated according to the individual production, for each 2.5 milk liters the 
animals received 1kg of feed, so, the dairy control was done every day. The pasture was fertilized and had 
4 acres, divided into 24 pickets, and each picket was occupied for one day. The experiment totalized 84 
days, divided in 4 cycles of 21 days, where the first 14 were destined to the diets animals adaptation and the  
remainder to data collections. The animals grazed on Panicum maximum cv. Tanzania in a 4 hectares area, 
divided into 24 pickets, and each picket was occupied for one day. According to the SAS statistical program, 
using the Tukey test (P> 0.05) and analysis of variance, only the treatment that consumed peanut meal had a 
significant difference, presenting the best production average of 21.36 l / Day, whereas the other treatments 
presented; 20.22 l / day for soybean meal, 20.07 l / day for sunflower meal and 19.58 l / day for cotton meal. 
Thus, we concluded that among the protein sources used the peanut meal provided a better milk production 
to the animals.

Keywords: dairy cows, feeding, milk, production, protein supplementation 
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Quality of Andropogon grass silage (Andropogon gayanus) additive with 
increasing levels of forage cactus (Opuntia cochenillifera)
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1Universidade Estadual de Minas Gerais - Unimontes, Janaúba/MG
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The low availability and low nutritive value of forages during the dry season in Brazil cause low productivity 
of dairy and beef cattle raising. Thus, conserving the excess of forage  produced during the rainy season 
becomes an indispensable practice. Silage is one of the most important methods of forage conservation in 
order to supplement the diet of animals during periods of scarcity. The objective of this study was to evaluate 
the chemical composition of Andropogon grass silage (Andropogon gayanus), additive with increasing levels 
of forage cactus. Four levels of cactus inclusion in Andropogon grass silage were studied at dosages of 0, 10, 
20, 30 and 40%. The variables evaluated were pH, gas losses (GL), effluent losses (EL), dry matter (DM), 
mineral matter (MM), organic matter (OM), total carbohydrates (TC), nonfibrous carbohydrates (NFC), neutral 
detergent fiber corrected for ash and protein (NDFap), acid detergent fiber (ADF), hemicellulose (HEMI), 
cellulose (CEL), lignin (LIG), crude protein (CP) and ethereal extract(EE).Therewasnodifference(P>0.05)
forgaslosses(GL),effluentlosses(EL), mineral matter (MM), organic matter (OM), total carbohydrates (TC), 
nonfibrous carbohydrates (NFC), neutral detergent fiber corrected for ash and protein (NDFap), acid  detergent 
fiber (ADF), hemicellulose (HEMI), lignin (LIG), crude protein (CP) in relation to forage cactus contents in 
the Andropogon grass silage. There was a quadratic effect (P <0.05) on pH, dry matter (DM), cellulose (CEL) 
and ethereal extract (EE) of Andropogon grass silage due to the inclusion of forage cactus on the ensiled mass. 
A significant effect of pH reduction was observed for all levels of cactus inclusion in the silage. The inclusion 
of increasing levels of forage cactus in the silage improved the fermentation since it reduced pH, and the dry 
matter content.

Keywords: Andropogon grass, forage cactus, silage.
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Quantification of total nitrogen in dairy cattle manure fed different diets
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The dairy cattle manure are solid wastes composed of organic material, that can be characterized by their 
content of nutrients. The objective of this work was to quantify total nitrogen (N) in dairy cattle’s manure 
fed with diets which contained different protein percentages. The research was carried out in the dairy 
production system of Embrapa Pecuária Sudeste, located in São Carlos, SP, from April 2015 to March 
2016. Fourteen lactating cows of the Jersey and Holstein breed were selected to compose two experimental 
groups. The animals received diets with the same composition of ingredients (corn, soybean meal, mineral 
salt and sodium bicarbonate) but with different levels of protein in the concentrate. Group 1 received 
concentrate with 20% crude protein (CP), and group 2 received concentrate with protein content adjusted 
to animal needs, throughout lactation. The manure were collected montly, and the Kjeldahl method was 
employed for the quantification of N in the manure. The mean value of N found in group 1 was 20.1 g kg-1 

and group 2 was 20.7 g kg-1. The maximum N values obtained were 21 g kg-1 and 22.1 g kg-1 for group 1 
and 2, respectively. And the minimum value of N found was 19.7 g kg-1 and 18.9 g kg-1 for group 1 and 2, 
respectively. Due to the small numerical difference in the N content of the manure, there was no difference in 
the characterization of the solid residues of both groups. Thus, the feasibility of using this waste as organic 
fertilizer represents an alternative to transform waste materials into useful products. In the country’s current 
economic scenario, the use of diets with lower protein value is a less costly option, resulting in residues 
with similar nutrient value (N), which becomes an economic advantage for the producer, lowering his cost 
of production and increasing the yield of the plantations. In situations where waste occupies areas such as 
corral and milkingparlor,itwouldbeconsideredasapotentialsourceofcontaminationandpollution, which needs 
to be eliminated from the environment by a cleaning process. But if waste were used as fertilizer, it would 
avoid water consumption for cleaning and would also prevent the contamination of water bodies. Due to the 
economic and environmental benefits described, it is concluded that the characterization of the waste is useful 
both to manage production costs and residues.

Keywords: bovine manure, protein content, solid residues 
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Quantitative traits of carcass from goats ½ Boer ´½ undefined breed goats 
and½ Savana ´½ undefined breed goats finished in feedlot
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The objective of this study was to evaluate quantitative traits of carcass from goat carcass ½ Boer ́ ½ undefined 
breed goats (UBG) and ½ Savana ´½ UBG finished in feedlot. Eighty goats UBG were mated with purebred 
males of races Boer (40 goats) and Savana (40 goats) for the production of kid goats evaluated in this study. 
Twenty kid goats were used, 10 ½ Boer ´½ UBG and 10 ½ Savanna ´½ UBG, which were housed in four 
collective bays with capacity for five kid goats per genotype with free access to the feeders and drinking 
fountains. The mean age and mean live weight of the kid goats at the beginning of the experiment were 100 
days and 18.5 kg. The experimental period was preceded by 14 days for adaptation. The slaughter criterion 
adopted was the mean live weight of 30 kg, which occurred at 61 days of confinement. A single diet containing 
16.6% PB and 2.80 Mcal of metabolizable energy per kilogram of dry matter, according to NRC (2007), 
was used for daily average weight gain of 200 g day-1 being supplied twice daily (7 am and 3 pm). No effect 
(P>0.05) of the genotype was observed on weights and carcass yields of kid goats. The kid goats ½ Boer x 
½ UBG had 13.68 kg and 13.34 kg and the ½ Savana x ½ UBG has obtained 13.96 kg and 13.62 kg for hot 
and cold carcass weights, respectively. The average yields of hot and cold carcass were 50.8% and 49.4%, in 
the same order, and could be considered good for the goat species. The percentage of losses due to cooling 
and loin eye area were not influenced (P> 0.05) by genotype, reaching average values of 2.7% and 12.2 cm². 
The carcasses of the crossbred goats Boer and Savana showed similarity (P>0.05) regarding the subcutaneous 
fat thickness, GR site and compactness index. It was concluded that the use of Boer and Savana breeders at 
crossbreeding with undefined breed goats provided crossbred goats with similar quantitative carcass traits.

Keywords: crossbreed, fat thickness, GR site, loin eye area, percentage of cold loss
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Rank correlation between methods for cow efficiency evaluation
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Selection of cows that present higher productivity performance is mandatory to maintain and improve the 
efficiency of production of beef systems. In this way, it is important to use an easy and reliable method to select 
the most efficient cows in a herd. With the objective to evaluate rank correlation between the Energy Efficiency 
Index (EEI) and the weaning ratio (WR) of beef cows, 110 Nellore-based cows from the Universidade Estadual 
do Mato Grosso do Sul, maintained in extensive production system, were used. Body weight (BW) and the 
body condition score (BCS, in a scale of 1 to 5) were evaluated four times within a year cycle: August of 2015, 
December of 2015, February of 2016 and May of 2016. Calves were evaluated at weaning and data collected 
included sex, age and BW. Calves' BW was linearly adjusted to 205 days of age and for sex by the minimum 
squares method (BW205s). A mechanistic biological model was used to predict of EEI (Mcal of energy 
consumed by the dam/BW205s) for each cow. The WR was calculated by the ratio of BW205s by the BW of 
the dam at weaning. Cows were ranked by EEI and WR. The EEI rank and the WR rank were evaluated by 
the Spearman's rank correlation coefficient. Analyses were performed using PROC CORR of SAS University 
at significance level of 5%. It was observed that the Spearman's rank correlation between EEI and WR was 
significant (P<0.05), strong and negative (-0.85). These results indicate that about 85% of the cows selected 
by one index would also be selected by the other index method. This results lead to conclude that the herd 
improvement response in efficiency would be similar with the use of any of those indexes.

Keywords: Fed efficiency, Pasture, Calf production
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Rank correlation for residual feed intake calculated after growth and 
finishing trials in Nellore cattle
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Branco1, Roberta C. Canesin1

1Instituto de Zootecnia, Centro APTA Bovinos de Corte, Sertãozinho/SP
*sbonilha@iz.sp.gov.br

Residual feed intake (RFI) has been commonly evaluated in trials performed after weaning with diets 
formulated for growth, however, its repeatability across stages of production cycle or using different diets 
is not well known. This study aimed to evaluate RFI rank classification of Nellore bulls after growth and 
finishing trials. Trials were conducted at Instituto de Zootecnia, Sertãozinho/SP/Brazil for 98 days, being 
28 days for adaptation and 70 days for data collection. For growth trial 129 Nellore males were tested, with 
261 ± 23.4 days and 239 ± 30.1 kg of initial age and body weight, respectively. A sample of 27 animals from 
the 129 previously tested (9 classified as low RFI, 9 classified as medium RFI and 9 classified as high RFI) 
was selected for the finishing trial, with 780 ± 20.2 days and 430 ± 32.4 kg of initial age and body weight, 
respectively. Growth diet composition on dry matter (DM) basis was 54% of corn silage, 10% of brachiaria 
hay, 22% of ground corn, 12% of soybean meal and 2% of mineral nucleus, while finishing diet composition 
on DM basis was 33% of corn silage, 2% of brachiaria hay, 47% of ground corn, 16% of soybean meal and 
2% of mineral nucleus. RFI was calculated in both trials as the regression equation residual of DM intake 
on metabolic body weight and average daily gain. Animals were classified in both trials as low RFI (<mean 
+ 0.5 standard deviation-SD), medium RFI (± 0.5 SD from the mean) and high RFI (>mean + 0.5 SD). 
Spearman correlations were estimated between values of RFI calculated in both trials and RFI classification 
in both trials. Correlations between growth and finishing trials of RFI values and RFI classification were low 
(0.228 and 0.205, respectively). Among animals with negative RFI in growth trial, 19% of them continued 
with negative RFI in finishing trial. From the 27 animals which were tested in both trials, six maintained the 
same RFI classification. From the 21 animals which had RFI class changed, four changed more than 0.5 SD, 
in other words four animals changed from low to high RFI class or from high to low RFI class. These results 
indicate reclassification of animals when comparing both trials, and can cause impact in the identification of 
efficient animals. One possible explanation for reclassification of animals in this study may be the significant 
difference in diet composition between the trials. Another possible cause of reclassification should be the 
sampling process, which selected 27 animals for the finishing trial from the universe of 129 tested in growth 
trial. Nellore bulls classified for RFI after weaning change the efficiency class when tested older and with a 
different diet.
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Ratio of sugarcane and spineless cactus for dairy heifers’ diets.
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The use of spineless cactus in ruminant diets should be associated with a fiber source since its effective neutral 
detergent fiber (NDF) content is low to maintain proper rumination and ruminal function. So, sugarcane is 
a valuable forage in semiarid, and the remainder of alcohol and sugar industries may be used in animals 
feed. Therefore, the aim of the study was to find a ratio of sugarcane and spineless cactus (Opuntia stricta 
(Haw)Haw)in heifers´ diet to improve their performance and feed efficiency. Twenty dairy heifers averaging 
249.1 kg of initial body weight (BW) were assigned to a completely randomized design with five levels of 
treatments, and with five animals per treatment. The trial lasted 84 days, being divided into periods of 28 
consecutive days. The diets consisted of five levels (0, 14.7, 29.4, 44.1 and 58.8% on a dry matter (DM) basis) 
of spineless cactus. The diets were formulated to be isonitrogenous (13% crude protein (CP)), considering the 
ingredients’ composition. Moreover,the diet without spineless cactus was formulated to allow 0.8 kg day-1of 
gain.The heifers were fed twice daily (at 8:00 a.m. and 4:00 p.m.) and the correction of feed supplied was done 
daily to permit 10% orts. Feeds and orts were weighed daily during seven days on each period to calculate the 
voluntary intake of DM and nutrients. The animals were weighed every last day of each period to calculating 
the body gain. Initial body weight (BW) was used as a covariate in the statistical model, the PROCGLM 
procedure. Thein take of DM (8.55 kg day-1) and organic matter (7.91 kg day-1) did not differ with replacement 
levels. On the other hand, intake of CP (Ŷ = 0.928 + 0,0111X; R2 = 0.76), non-fiber carbohydrates (Ŷ = 4,4486 
+ 0,0186X; R2 = 0,71) and total digestible nutrient (Ŷ = 5,462 + 0,0169X; R2 = 0.78) increased, and the intake 
of indigestible NDF (Ŷ = 1,458 - 0,0063X; R2 = 0.8098) decreased with the replacement levels. There is no 
effect on feed conversion (7.06 kg DM kg BW-1), total weight gain (104 kg), neither the daily weight gain 
(1.22 kg day-1). Considering that spineless cactus price is lower than sugarcane, we recommend the greatest 
level of replacement sugarcane by spineless cactus.
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Reactivity of confined Nellore cattle and their relationships with the 
Performance

Débora Maíza Targanski*1, Sirlei Aparecida Maestá1, Alan Carlos Barbosa1, Danilo 
Domingues Milen1, Juliana Andréa Osorio Balan1, Ricardo da Fonseca1

1Universidade Estadual Paulista Júlio de Mesquita Filho, Campus de Dracena/SP
*Student – debora.targanski@gmail.com

Behavior is one of the most important properties of animal life as it plays a fundamental role in the adaptations 
of biological functions. The high reactivity has a potential effect on the behavioral response making it more 
intense the more reactive is the animal. The present project had as objective to verify the effects of reactivity 
on the performance of confined Nellore cattle. The study was conducted at the Experimental Confinement 
of the State University of São Paulo (UNESP), Dracena. It were used 87 male Nellore bulls with a mean 
initial live weight of 380 kg, from the grazing system in continuous grazing. All animals were subjected to 
the same feeding diets, types of housing and management. Feeding was done three times a day: 30%, 20% 
and 50%. At the beginning of the experimental period, and every 28 days, all animals were weighed, but 
only in the first and last weighing, fasting was applied for 16 hours. The methodology used in the evaluation 
of the reactivity was performed through visual observations during the first 20 seconds of the animal’s stay 
in the chute. The movement, respiration, mooses, kicks, posture, tension and pH 24 hours post mortem data 
were collected. Batches were evaluated during weighing. The multivariate cluster analysis was applied to 
separate the animals into two groups, the first group of animals being reactive and the second group of non-
reactive animals, and these two groups were considered as treatments in a completely randomized statistical 
design. The least squares methodwas used to estimate the parameters of the statistical model. It was observed 
that in all the periods that were performed reactivity measurements, the weights of the non-reactive animals 
differed significantly (P <0.01) in relation to the reactive animals with averages of weight gain (484.68kg) 
and (406.65kg) respectively. It was concluded that the reactive animals performed less than the non-reactive 
animals.

Keywords: Reactive, Animal Behavior, Animal Welfare, Nellore Cattle
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Red clover silage increases non-amoniacal nitrogen duodenal flow

Gabriela C. Guzatti1, Paulo G. Duchini1, Ricardo Biasiolo1*, Maurício Cardozo Machado2, 
Henrique H.M.N. Ribeiro-Filho1

1Universidade do Estado de Santa Catarina, Lages/SC; 2Universidade Federal de Pelotas, 
Pelotas/RS
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Red clover (Trifolium pratense) is a forage legume that present polyphenol oxidase, an enzyme able to catalyze 
the oxidation of endogenous phenols to quinones that shows potential to decrease ruminal degradable protein 
(RDP) of diet and nitrogen urinary excretion. The aim of this study was to evaluate red clover silage and 
lucerne (Medicago sativa) silage on increasing non-amoniacal nitrogen (NAN) duodenal flow in sheep. Eight 
Texel × Lacaune wethers (average 25 ± 2.5 kg live weight), with duodenal cannulas were assigned to the 
treatments in a cross over design, with two periods of 20 days each(13for adaptation and 7 for data collection). 
Treatments were: a total mixed ration (TMR) with lucerne silage + corn silage + concentrate feed and a TMR 
with red clover silage + corn  silage + concentrate feed. Both TMR were isoproteic (16% of CP on DM basis) 
and provided twice a day (8:00 and 16:00 hours). The animals were housed individually in metabolic cages 
for total collect of feces and urine. The NAN duodenal flow increased 0.18 g g of ingested N-1 in red clover 
TMR compared to lucerne TMR. This result was a consequence of both: increase in the efficiency of microbial 
protein synthesis (+ 2.5 g of microbial N kg truly digestible OM intake-1) and decrease in ruminal degradable 
protein content (-13%) of red clover TMR. Moreover, the reduction on RDP content was probably the main 
reason to reductions on nitrogen urinary excretion (-14%) on red clover TMR compared to lucerne TMR. 
Introducing red clover silage in total mixture rations may be a tool to increase NAN duodenal flow, reducing 
both nitrogen urinary excretion and environmental pollution.

Keywords: Lucerne, polyphenol-oxidase, protein degradation, quinones
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Relation between albumin and total proteins in the blood of feedlot steers 
fed with different nitrogen sources
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Food is one of the main costs of feedlot and protein is the most costly nutrient at the highest cost per kg, and 
soybean meal is the most widely used protein source with high biological value. In the search for alternative 
ingredients that can substitute for this food, non-protein nitrogen sources (NPN) are cheaper compared to true 
protein. To avoid the risk of intoxication due to excessive consumption of this product, protected urea with 
the slow release is an option. The evaluation of the protein levels in bovines can be performed by means of 
the concentration of total proteins and albumin among others. The main indicators of protein metabolism in 
ruminants are serum levels of urea and albumin, and albumin demonstrates the long-term protein status of 
the animal. From this, the objective of this work was to evaluate the relationship between albumin and total 
proteins in the blood using the replacement of true protein by NPN sources (protected or not) in the diet. 
The experiment was carried out at the Beef Cattle Breeding Laboratory (BCBL) of UFSM. Immunocastrated 
steers, Charolais or Nellore crossbred were individually confined, with age and average weights of 22 months 
and 250 kg, respectively. The animals were randomly divided into treatments according to the diet to be tested, 
with a forage: concentrate ratio of 50:50, keeping them isonitrogenated and isoenergetic and estimating a 
dry matter consumption of 2.53 kg DM/100 kg of live weight until they reached 420 kg of body weight as a 
criterion for slaughter. The corn silage was used as forage and the treatments were denominated according to 
the protein source: soybean meal (SM); Common urea (CU) and protected urea (PU). The concentrate fraction 
was composed of milled corn, soybean meal or urea, calcite limestone and salt. Blood samples were collected 
from five animals from each treatment, at the beginning, middle and end of the experimental period in order 
to evaluate albumin and total serum proteins. The experimental design was completely randomized, the data 
were submitted to analysis of variance. The means were compared using Student’s t-test at the 5% probability 
level, using the statistical package SAS (Statistical Analysis System, 3.5). There was a significant difference 
in the levels of albumin concentration/total proteins among the three collections in the SM treatment, with 
linear growth presenting values of 0.26; 0.69 and 0.86; respectively. The first and second samples presented 
similar behavior in both treatments, only in the third collection that the SM treatment showed a higher value 
than the CU and PU treatments (0.86 vs 0.51 and 0.48, in the same order). It is concluded that the use of the 
true constant growth protein in the albumin/protein ratio, although it has high costs, can provide the animals 
with better metabolic performance.
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Relation between physical composition of the loin and leg and fat 
concentration in the meat of goats finished in grazing
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The survey was carried out the lameirão farm of the Federal University of Campina Grande, Patos, Paraíba. The 
objective was to evaluate the correlation between the physical composition (subcutaneous fat, intermuscular 
and total) of the commercial cuts loin and leg with concentration of the fat meat of goats finished in thinned 
caatinga and enriched with buffel grass (Cenchrus ciliareis L), and subjected to supplementation with different 
Sida cordifolia L. hay ratios (0, 10, 20 and 30%) to replace the concentrate. Twenty-four F1 (x Boer undefined 
breed), uncastrated, body weight of 20 kg, average age 150 days animals were maintained on pasture from 
8:00 to 16:00, when they were collected at the facility to receive supplementation in individual cages. At 
the end of 90 days of grazing, they were fasted for 18 hours followed by slaughter and getting hot carcass 
which was cooled in a cold room for 24 hours to obtain the cold carcass and commercial cuts. We used leg 
and loin of 24 goats in a completely randomized design with four treatments and six replications. The data 
were submitted to correlation analysis within each treatment and how much relevant regression analysis was 
performed. There was only correlation in the treatment without mauve hay; For the loin the correlation was 
direct and positive of the subcutaneous fat with the content of the fat meat; there was no regression effect of 
the physical composition of the loin with the fat of the meat. In the leg it was observed that in the treatment 
with 10% of mauve hay there was quadratic effect, which is characterized by the production obtained through 
the equation that indicates as point of maximum relation when the fat tissue of the leg reaches 8.7 grams, that 
allows to estimate 7.21% of fat content in the meat; already in the treatment with 30% of hay the maximum 
relation occurs when the amount of fat in the leg reaches 40,1 grams. In the treatment without mauve hay 
the effect was linear positive, that is, the greater the fat deposition in the leg the greater the fat concentration 
in the goat’s meat. Thereby, it is concluded that the physical composition (total fat = subcutaneous fat + 
intermuscular fat) of the leg can be used to predict the fat content of F1 goat meat (Boer x SRD) grazing 
terminated and submitted to supplementation.

Keywords: meat, intermuscular fat, subcutaneous fat
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Relationship among performance, residual feed intake, fat thickness and 
milk production in Nellore cows
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Ricci1, Maria Eugênia Z. Mercadante1

 1Instituto de Zootecnia, São Paulo/SP, Brasil
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The objective of this study was to evaluate the effect of cow feed efficiency on average daily gain (ADGcf) 
and weight at 117 days (BW117cf) of the calves, and milk production and fat thickness of the cows. Twenty-
seven calved cows (3.13±0.073 years of age), kept in a collective pen equipped with 10 nodes of GrowSafe 
Systems® (Airdrie, AB, Canada) during 92 days, after 12 days for adaptation to the facility, were evaluated. 
The animals had ad libitum access to diet and water. The diet were composed (% on dry-matter basis) of corn 
silage (90%), soybean meal (8.5%) and mineral salt and urea (1.5%). Diet samples were collected at intervals 
of 7 days for the determination of dry matter (DM). Dry matter intake (DMI) of the cows was obtained as the 
mean of all valid days of feed intake during the test. Cows and calves were weighed every 28 days to estimate 
ADG, by regressing weights on days in test within animal. Residual feed intake (RFI) was calcuwas calculated 
as the difference between the observed DMI and DMI estimated by the regression of DMI on ADG and mid-
test metabolic body weight. Based on RFI, cows were classified as efficient (RFI<0; from -1.640 to -0.143 
kg DM/day) or inefficient (RFI>0; from 0.010 to 3.212 kg DM/day). Ultrasound fat thickness was measured 
in five anatomic body sites and it was analyzed as an average of the five measurements (AFT). Cows were 
evaluated for AFT at 26±11 days before calving, and at 20±6 and 84±6 days after calving. At 64±5 and 86±5 
days after calving, cows were milked using milk machine, 3 min. after received 2 mL ocytocin intravenously, 
to determine energy-corrected daily milk production. In the morning, cows were milked and remained 
separated from calves for 6h, when they were milked again. Milk production in 6h was adjusted for 24h, and 
it was energy-corrected using individual fat (5.77 ± 1.50%) andprotein (3.81 ± 0.31%) percentage (DMYc). 
Analysis of ADGcf and BW117cf were conducted using PROC MIXED, fitting a model that included fixed 
effects of cow RFI class, calf sex, and calf age as covariate. Analysis of FTM and DMYc were also conducted 
using PROC MIXED, fitting a model that included fixed effects of calving group (i=1, 2), cow RFI class (i=1, 
2), and measurement (i=1 ,2, 3 for AFT and i=1, 2 for DMYc), and modeling residual variance of repeated 
measures. Cows DMI and ADG means were 12.6 ± 1.13 kg DM/day and 0.482 ± 0.183 kg/day, respectively. 
Calves from efficient and inefficient cows showed similar performance (0,987 ± 0,042 vs 0,939 ± 0,045 kg/
day and 151 ± 5.22 kg vs 146 ± 5.62 kg). There was also no AFT difference from negative RFI and positive 
RFI cows (7.14 ± 0.35 vs6,87 ± 0,37mm), however, efficient cows produced less DMYc than the inefficient ones 
(9.57 ± 0.52 vs 11.08 ± 0.56 kg; P=0.06).

Keywords: beef cattle, lactating cows, residual feed intake
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Dry distillery grains with solubles (DDGS) is considered a new feed ingredient. As with any new feed 
ingredient introduced on the market, there are many questions about the benefits and limitations of its use. In 
this way, it was hypothesized that the consumption and the digestibility of nutrients will not be affected by 
the levels and sources of DDGS in substitution to the soybean meal. Therefore, the objective was to evaluate 
the nutrient intake and digestibility in sheep fed diets containing different sources and DDGS levels of corn 
and sorghum. Ten sheeps were used, whole males, distributed in two Latin squares five by five of fifteen 
days each: ten days for adaptation and five of data collection. Five isonitrogenated diets (19% crude protein, 
dry matter basis) were evaluated with different sources of protein: soybean meal - control (dry matter basis), 
15% inclusion of corn DDGS (dry matter basis) , 30% inclusion of DDGS of maize (dry matter basis), 15% 
inclusion of sorghum DDGS (dry matter basis) and 30% inclusion of sorghum DDGS (dry matter basis). The 
effects of the treatments were analyzed using four orthogonal contrasts: protein source (soybean meal versus 
other experimental diets), DDGS source (corn versus sorghum), diet DDGS level (15% versus 30% DM 
basis) and interaction Between source and DDGS level. Total faeces collections and daily leftover collection 
were used to determine crude protein (CP), dry matter (DM), organic matter (OM) and neutral detergent fiber 
(NDF). Effect of the protein source on the consumption of NDF was observed. However, the digestibility of 
OM, PB and NDF was reduced when this substitution occurred. There was an effect of the DDGS (Maize 
versus Sorghum) source on the digestibility of CP, with higher digestibility when corn DDGS was supplied. 
Regarding the level of DDGS in the diet (15% or 30%), the consumption of NDF was influenced, being the 
higher the consumption when supplied higher level of DDGS independent of the source used. There was no 
interaction effect between levels and source of DDGS on body weight, intake and nutrient digestibility. The 
inclusion of sorghum and maize DDGS up to 30% does not affect body weight, dry matter intake and nutrient 
digestibility in sheep.

Keywords: crude protein, dry matter, ethanol, sheep
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In animal production systems, shorter reproductive cycles, with gestation carried to term, represent more 
offsprings per animal, leading to a more profitable herd. Undernourished ewes mobilize body energy reserves, 
and may compromise their reproductive efficiency. The knowledge of the nutritional requirement allows the 
correct use of the nutrients, avoiding deficiencies and waste. The objective of this work was to evaluate 
how dietary energy levels offered to Santa Inês ewes in late pregnancy and during lactation affect their 
reproductive performance. Data from 55 adult ewes were analyzed. Ewes were randomly assigned into three 
distinct groups, according to the diet metabolizable energy (ME) level: 2.0 (n = 18); 2.2 (n = 19) and 2.4 (n = 
18) Mcal of ME kg-1 of dry matter (DM). At the beginning of the experimental period, the ewes were at 105 
days of gestation (gestating only one lamb), with an average live weight of 52.38 kg and a body condition 
scores of 3.0 points (in a scale from 1.0 to 5.0). The ewes were fed with the experimental diets throughout 
the last third of gestation and lactation. After weaning, which occurred 70 days after lambing, all ewes were 
put in reproduction. It was evaluated the pregnancy rate [(number of pregnant ewes/number of mated ewes) 
x 100], lambing rate [(number of ewes that gave birth/number of mated ewes) x 100], birth rate [(number 
of lambs born/number of mated ewes) x 100] and service period (number of days between lambing and the 
next conception) in each experimental group of ewes. Data of service period were submitted to analyses of 
variance. For the others variables, the data were analyzed by the qui-square test. A significance level of 5% was 
considered. Energy content of the diet offered to the ewes throughout the last third of gestation and lactation 
interfered in the subsequent reproductive performance. Despite the pregnancy rate was similar among groups, 
with an average of 92.6%, ewes receiving 2.0 Mcal of ME kg-1 of DM presented different means for remainder 
variables analyzed, when compared to means of other groups. As a consequence of inadequate nutritional 
intake, ewes fed with 2.0 Mcal of ME kg-1 of DM showed the worst means for lambingrate (66.7; 100.0 and 
83.3%),birth rate (72.2; 105.3 and 88.9%) and service period (131; 126 and 122 days, for 2.0; 2.2 and 2.4, 
respectively). Ewes fed with 2.2 and 2.4 Mcal of ME kg-1 of DM presented similar statistical performance 
on these reproductive traits. It is concluded that the energy level of 2.2 Mcal of ME kg-1 of DM in the diet 
of Santa Inês ewes in late pregnancy and during lactation showed to be sufficient to support high subsequent 
reproductiverates.

Keywords: birth rate, lambing rate, pregnancy rate, requirement, service period
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Reproductive profile of grass-fed Nelore heifers supplement with different 
levels of concentrate
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Studies on sexual maturity of female bovine subjects highlight the importance of diet during their development 
stage and suggest factors, other than age, which are positively related to the appearance of puberty. Having 
this in mind, we sought to evaluate the reproductive profile of grass-fed Nelore heifers subjected to different 
levels of concentrate in their diets. The experiment occurred at the Beef Cattle Husbandry Facility of the 
Federal Rural University of the Amazonia – Campus Parauapebas, Brazil, in an area formed by nine one-
hectare paddocks, all equipped with trough and waterer. We used 36 heifers, each with an average starting 
weight of 225 ± 3.52 Kg. We adopted the completely randomized experimental design, with three treatments, 
namely: (I) mineral salt; (II) concentrated supplement at 0,4% LW (live weight), (III) concentrated supplement 
at 0.8% LW, and twelve repetitions, for a period of 122 days. The concentrated supplement was formed by 
soybean meal, ground corn and a mixture of urea and ammonium sulfate (in a 9:1 proportion) and mineral 
mixture. In order to measure the reproductive features, the heifers were subjected to a fortnightly transrectal 
ultrasonography exam, by means of a 7.5 Mhz linear probe device. We evaluated the presence of the corpus 
luteum and the average maximum diameter of the dominant follicle ovary. At the statistical analysis, we 
employed the model identification test, evaluating the development of the reproductive features of the subjects 
as a result of the treatments over time. The average maximum size of the follicle varied (P<0.05) for the three 
treatments. The animals that received concentrated supplement in 0.8% of their live weight had better results 
concerning the size of the dominant follicle as a function of time, compared to those which received 0.4% of 
their weight in supplement and those that just received mineral salt. There was also a difference with respect 
to the presence of the corpus luteum between the animals that received mineral salt and the others (P<0.05). 
However, we did not verify any difference (p>0.05) occurring between the animals treated with the two levels 
of supplementation (0.4 and 0.8% LW). The supplementation led to a raise in the number of heifers that 
ovulated, with 37% of the heifers for the group that received mineral supplementation only, 66% in the group 
that received 0.4% LW of supplement and 91% of the heifers supplemented with 0.8% LW for 122 days of 
experiment. The moderate and the high supplementary strategies, which correspond to the feeding of 0.4 and 
0.8% LW of concentrate hastens the ovulation of Nelore heifers.

Keywords: Females, puberty, supplement
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Roughage in vitro digestibility assays using bovine feces
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In vitro digestibility technique are highly correlated to in vivo technique, but it requires rumen fluid as microbial 
source that it’s usually sampled through rumen fistula. According to literature, bovine feces has great potential 
to replace rumen inoculum for in vitro digestibility trials, and also, it was observed that roughages need a 
data correction, opposite condition to feedstuffs poor in fiber content which were less dependent of microbial 
fermentation. Thus, it was objectified to evaluate in vitro DM and NDF digestibilities (IVDMd and IVNDFd) 
of roughages using rumen and faecal inoculum. The study was performed at Fazenda Experimental de 
Iguatemi, Universidade Estadual de Maringá (UEM). It was evaluated chemical composition (DM, MM, CP, 
NDF and ADF) of feeds: Brachiaria humidicola cv. Llanero, Panicum maximum cv. Mombaça, Brachiaria 
brizantha cv. Xaraés, Oat hay (Triticum spp.), Corn silage (Zea mays), Tifton 85 hay (Cynodon spp.). It 
was used two non-lactating (dry period) Holstein cows, 654 kg of body weight, as donors of ruminal liquid 
(RL) and feces (FC) .In vitro digestibilities of feeds were determined according to Holden (1999) adapted 
to the Artificial Rumen (DAISYII) developed by ANKOM®. The RL was prepared according to ANKOM’s 
recommendation, 1:5 ratio (RL/buffer solution), while FC was assessed in 300 g of feces/1000 mL of buffer 
solution (FC300). Donor cows were fed Cynodon nlemfuensis pasture supplemented (0.5% BW) with corn 
grain (600 g/kg), soybean meal (120 g/kg), wheat bran (250 g/kg) and Bovipasto® mineral salt (30 g/kg). It 
was used a completely randomized design with two treatments (RL, FC300) and eight repetitions. Treatments 
effects were subjected to analysis of variance and means were compared by Tukey test at 5% probability 
using SAS 9.0. Also analyzed for simple linear regression and multiple linear regression (linear model of 
2nd degree) between treatments. Faecal inoculum showed lower IVDMd and IVNDFd of feeds than rumen 
inoculum, suggesting that FC was less efficient than RL. The direct replacement of RL by FC for IVDMD 
and IVNDFD are not recommended, it’s necessary to provide a correlative and corrective equation. A linear 
effect was tested for IVDMd of both inocula, and, positive correlation of 81.41% was generated, resulting in 
the following equation: IVDMd (%) =27.59+0.71*IVDMDFC (r2=0.6620). Likewise, IVNDFd generated a 
positive correlation of 73.79%, resulting in the following equation: IVNDFd (%) = 22.68+0.82*IVNDFDFC 

(r2=0.5444). Linearity effects fortify the great potential of faecal inoculum for in vitro digestibility assay, but, 
more data are necessary to increase determination coefficient of correction equation of roughages.
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Rumen bacteria population in Nellore steers fed with crude glycerin and 
soybean oil association
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Adverse effects of high lipid supplementation (> 7% DM) on ruminal fermentation are mainly due to the 
toxicity of free unsaturated fatty acids (UFA) on rumen microbiota, especially on cellulolytic bacteria. Crude 
glycerin (CG) could partially inhibit ruminal lipolysis and could thereby reduce the deleterious effects of UFA 
on rumen bacteria. The objective of this study was evaluated rumen bacteria population in Nellore steers fed 
with CG and high soybean oil (SO) content. Four castrated Nellore steers (470.3 ± 14 kg BW) fitted with 
ruminal silicone-type cannulas were used in a Latin square design 4 × 4 with a 2 × 2 factorial arrangement of 
treatments (with or without SO and with or without CG). The experiment consisted of four consecutive 21-d 
periods (20 d for adaptation and 1 d for ruminal content sampling). Experimental diets contained Tifton 85 
hay (300 g kg-1 DM basis), ground corn, soybean meal, urea, and 60 g/kg DM of soybean oil (SO) combined 
with 100 g/kg DM of CG; or 60 g/kg DM of SO without CG; or 100 g/kg DM CG without SO; or without CG 
and SO. The diet was offered as a total mixed ration two times a day at 07:00 h and 17:00 h. Before feeding 
samples of 60 gr per animal (a mix of liquid and solid) from the rumen were collected through the cannula, 
immediately frozen and kept at -80°C for DNA extraction. A ‘Fast DNA SPIN Kit for Soil’ extraction kit was 
used to extract metagenomic DNA from 200 mg of sample according to the manufacturer’s instructions and 
ion torrent sequencing of V6 region of 16S RNA gene was used to assess the bacterial community composition. 
Bacteria abundance were compared using Kruskal-Wallis and post-hoc Dunns’s tests using the R Software. 
The average numbers of sequences were 918.211, 790.451, 888.225 and 840.682 to experimental diets: SO 
and CG; SO and No CG; No SO and CG, and No SO and No CG, respectively and were not affected by the 
diet (p = 0.639). Fifteen phyla were identified and 13% of the sequences were determined to be unclassifiable 
at the phylum level. Firmicutes and Bacteroidetes were the most abundant phyla and accounted for >76 % of 
the total bacterial community in all samples sequenced. The abundance of genera Fibrobacter, Butyrivibrio, 
Ruminococcus, Lachnospiracea_incertae_sedis, Pseudobutyrivibrio and Syntrophococcus were lower in the 
rumen of steers fed only with SO without CG in the diet (p < 0.05). Independently of use or not of oil, CG 
stimulated the Selenomonas abundance (p =0.001). Animals fed with no oil and crude glycerine showed 
increased of ruminal population of Pseudobutyrivibrio (p = 0.025). Steers fed with oil and glycerine diet had 
higher rumen abundance of Prevotella, Succinivibrio, Ruminococcus, Syntrophococcus and Succiniclasticum 
(p<0.05). Even with high lipid content is added to the diet CG associated with SO not affecting important 
cellulolytic bacteria genera and increased some amylolytic/proteolytic bacteria genera.
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Saccharin sorghum silage in the diet of lambs in feedlot influences on 
composition of fatty acids functional of muscle longissimus
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The concern with the quality of the food produced for human consumption is the starting point for any 
production system. Nutraceutical food quality is measured by the ability of it to provide compounds that can 
benefit human health. Based on this information, the objective of this study was to verify the composition of 
fatty acids in functional muscle longissimus of lambs fed sorghum silages with different saccharin and as two 
traditional control silage (corn and sorghum). Twenty Sulffok lambs in a feedlot system (70 days) received 
four types of diets: 1 - Forage Sorghum Silage GrandSilo ® (FSS), 2 - Saccharin Sorghum Silage BRS 506 
(SSS506), 3 - Saccharin Sorghum Silage BRS 511 (SSS511) and 4 - Corn Silage (CS).The diets were isoprotein 
composed of bulky and concentrated in the proportion of 50:50, being the concentrate based on corn, soybean 
meal and minerals. After slaughter, the carcasses were cooled at 4ºC for 24 hours and then the longissimus 
thoracis et lumborum muscle was removed for analysis. Subsequently, about two hundred grams of muscle 
sample were lyophilized. From the freeze-dried samples the composition of the fatty acids was determined 
by gaschromatography, using a gas chromatograph with flame ionization detector. For elution, a 100 m x 0.25 
mm x 0.2 μm fused silica capillary column was used. The identification of the fatty acid methyl esters was 
performed by comparison with the retention times of the sample compounds with the standards (Sigma) eluted 
under the same conditions as the samples. Data were analyzed statistically using SPSS 13.5 software for 
analysis of variance and Bonferroni mean test at the 5% probability level. Among the hypercholesterolemic 
fatty acids, the SSF and SM treatments did not differ among themselves, showing higher values compared to 
the other diets. The SSS506 treatment performed better result (49.44 ± 0.44%) in relation to the other, showing 
a healthier meat. The averages did not differ among themselves for thrombogenicity index, showing less than 
1.27 and within the recommended by the World Health Organization. atherogenicity index to the FSS and CS 
treatment showed higher values. However, all are among the recommended for human health, that is, values 
less than 0.72. With this information, we conclude that, although some treatments presenting better results, all 
diets influenced positively on quality meat of the lambs. 

Keywords: Nutraceutical, meat, Sulffok, hypercholesterolemic
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Saccharin sorghum silage in the diet of lambs in feedlot may influence the 
composition of saturated fatty acids?
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Saccharin sorghum silage  enters the animal feed with the initial  objective of using,  replacing a sugar cane 
in the sugar cane industry during a harvest and between harvest, an opportunity arises for its use of surplus of 
the sector. The objective of the study was to verify the composition of saturated fatty acids of the longissimus 
muscle of lambs fed different sorghum silages and control two traditional silages (corn and forage sorghum).
Twenty Sulffok lambs in a feedlot system (70 days) received four types of diets: 1 - Forage Sorghum Silage 
GrandSilo ® (FSS), 2 - Saccharin Sorghum Silage BRS 506 (SSS506), 3 - Saccharin Sorghum Silage BRS 
511 (SSS511) and 4 - Corn silage (CS).The diets were isoprotein composed of bulky and concentrated in the 
proportion of 50:50, being the concentrate based on corn, soybean meal and minerals. After slaughter, the 
carcasses were cooled at 4ºC for 24 hours and then the longissimus thoracis et lumborum muscle was removed 
for analysis. Subsequently, about two hundred grams of muscle sample were lyophilized. From the freeze-dried 
samples the composition of the fatty acids was determined by gas chromatography, using a gas chromatograph 
with flame ionization detector. For elution, a 100 m x 0.25 mm x 0.2 μm fused silica capillary column was 
used. The identification of the fatty acid methyl esters was performed by comparison with the retention times 
of the sample compounds with the standards (Sigma) eluted under the same conditions as the samples. Data 
were analyzed statistically using SPSS 13.5 software for analysis of variance and Bonferroni mean test at the 
5% probability level. Among the total saturated fatty acids, the means differed among them, where the SSS506 
obtained a smaller proportion. Palmitic fatty acid (C16: 0) was found in a higher proportion (mean of 23.750 ± 
0.421) in relation to the other acids and also in lower value in SSS506.The fatty acid with the second highest 
concentration was stearic (C18:0) with 18.450 ± 0.419, which is hypocholesterolemic, desirable for human 
health. The lauric (C12:0) and arachidic (C10:0) acids were similar regardless of treatment (p> 0.05) with 
averages of 0.122 ± 0.009 and 0.110 ± 0.005, respectively. FSS, SS511 and CS treatments presented higher 
mean values for the other acids, such as capric (C10: 0) 0.107 ± 0.007, myristic  (C14: 0) 2.725 ± 0.121,  
pentadecanoic (C15:0), 0.215 ± 0.022  and heptadecanoic  (C17:0) 1.479 ± 0.057.Thus, the SSS506 treatment 
obtained lower averages in the composition of saturated fatty acids, suggesting being a differential for the lamb 
meat for being beneficial for health and human consumption. 
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Saccharomyces cerevisiae 1026 associated with starch supplementation on 
in vitro digestion of Marandu grass
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The potential of live yeast utilization in high grain diets for ruminants is well established, however, in forage-
based variable. Thus, objective   diets, there are few studies and the results are extremely of this study was to 
evaluate in vitro the effects of   supplementation with Saccharomyces cerevisiae, strain 1026, associated with 
different levels of starch, in forage-based diets (Brachiaria brizantha cv. Marandu) harvested in two seasons 
(rainy and dry season) on the kinetic parameters of forage digestion, as well as on short chain fatty acid 
(SCFA) and methane production. Three in vitro incubations were performed using ruminal liquid from two 
cannulated steers, weighing approximately 400 kg, which were kept on grazing conditions. Two simultaneous   
incubations were done: 1)   one using an automatic gas production   system in order to   obtain gas production 
profiles; 2) semi-automatic systems in which were determined in vitro digestibility of NDF as well as volatile 
fatty acid (VFA) and methane production. The study was carried out in a factorial arrangement 2 (with and 
without yeast) X 3 (0, 10 and 20% starch inclusion). There were no interactions effects between the SC and   
starch addition for most   of evaluated variables. The inclusion   of SC promoted a   decrease of the in vitro 
digestibility of the neutral detergent fiber (IVDNDF) at 48 hours (P<0.01) for both forages, but increased the 
IVDNDF at 96 hours (P = 0.01) for the dry season forage. SC supplementation also decreased the total SCFA 
production at 24 and 48 hours (P<0.01) and Lagtime (P<0.01) for rainy season forage, as well as caused 
a decrease on methane production (P<0.01) at 48 hours for both forages. The starch addition promoted a 
quadratic effect on the total gas production (P <0.01) for rainy season forage and a linear increase (P <0.01) 
for the dry season forage. In addition, starch addition caused a linear increase (P<0.01) on digestion rate 
for both forages and a linear decrease (P <0.01) on molar ratio of acetate, a linear increase (P <0.01) on the 
proportion of propionate and a consequent linear decrease (P <0.01) in the acetate: propionate ratio at 48 
hours of incubation for dry season forage. The inclusion of SC in forage-based diets did not showed beneficial 
effects on ruminal fermentation patterns and as well as on FVA production, however, it showed potential on 
methane mitigation.
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Salt content effect on supplement intake and performance of self-feeding 
steers grazing on a deferred C4 pasture
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E-mail: *avila.roxana@inta.gob.ar

Utilization of stockpiled megathermic pastures during the dry season (from May to November) is an applied 
practice in cattle production systems at the Argentinean Arid Chaco region (annual rainfall = 250 to 500mm). 
Because of the low quality (CP < 50 kg- 1; EM < 2 Mcal kg -1) of those deferred pastures, daily live weight 
gain of cattle is less than 0.250 kg. Thus, energy-protein supplementation is a strategy for increasing animal 
performance. There is a lot information related to the effects of different kind and levels of supplementation 
on animal performance. However, there is a lack of information related to self-feeding supplementation in the 
environmental conditions of this region. The objective of this study was to evaluate the effects of salt content 
on supplement intake and live weight gain of steers grazing a deferred buffelgrass (Cenchrus ciliaris) pasture. 
The study was conducted at the Range Experimental Unit of INTA-La Rioja (30º30’27.39S-66º07’14.70W) 
during the dry season of 2016 (105 days). Two treatments were applied: T1= 10% of salt content added to 
supplement and T2= 15% of salt content added to supplement. In both treatments, supplement consisted of 
85% corn and 15% protein concentrate (CP = 40%, EM = 2.3 Mcal kg DM -1) at a daily level of 1% body 
weight. Every 30 days, supplement quantity was increasedaccording adjusted changes in body weight. Four 
paddocks (two per treatment, 6.5 ha each one) and 4-5 Criollo Argentino steers (207 ± 5 days of age and 165 ± 
0.020 kg) per paddock were utilized. Quantity of supplement and salt mixture was calculated and delivered in 
common feeders considering 7 days, and amount and weight of animals of each paddock. Every 7 days intake 
and remnant of supplement and salt mixture was measured. Prior to the beginning of the trial, steers were 
21 days in feedlot for accustoming to supplement and salt mixture. Initial and final forage availabilities were 
estimated by 20 cutting (0.5 m2)in each paddock. Steers were weighed at the beginning and every 21 days 
and live weight gain was calculated by regressing weight (kg) in function of time (days). ] Variance analysis 
considering a complete randomized design was used for statistical analysis. Tuckey test (p<0.05) was applied 
for mean separation. Initial forage availability was 5051 ± 431 kg ha-1 and final forage availability was 3323 
± 549 kg ha-1. Forage remained senescent and daily herbage allowance was superior to 10% of body weight 
throughout the trial, considering no restriction to forage availability and selection. There were no treatment 
(p>0.05) effects on neither average daily intake of supplement an salt mixture (T1 = 2.31 ± 0.01 kg, T2 = 2.28 
± 0.04 kg), nor daily live weight gain (T1 = 0,510 ± 0.01 kg, T2 = 0,520 ± 0.06 kg). According to present 
results, in the kind of pasture and applied type and level of self-feeding supplementation of this study, animal 
performance would be similar for the two levels of supplied salt. So that, 10% of salt would be prefered to 
15% of salt, because economic costs would belower.
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Season effect in complete blood count in family milking herd

Ortiz-Muñoz I1, Hernández-Bautista J1*, B, Aquino-Cleto M1, Pérez-León MI2, Magadan-
Rodríguez M1, Salinas-Ríos T1

1 Facultad de Medicina Veterinaria y Zootecnia, Universidad Autónoma Benito Juárez de 
Oaxaca, 2 Instituto Tecnológico del Valle de Oaxaca

*jorgeherba@hotmail.com

The complete blood count (CBC) analisis is a clinical tool with many advantages, it can be apply in production 
systems for evaluation of the balance of blood elements to diagnose infectious diseases, inflammation, anemia, 
presence of hemoparasites, intoxications, endocrinopathies among other metabolic conditions. The objective 
of this study was to determine the blood components in cows in family milking herd production system in three 
seasons. The study was developed in the district of Etla, Oaxaca, Mexico, with 185 cows of different body 
condition (less than 2.5, 2.5 and over 2.5) in three seasons of the year: spring-summer (SS), Autumn (AU) 
and winter (W). To achive this 5ml of Blood from coccygeal vein blood was drawn, the samples were stored 
in vacuum system tubes with EDTA at 4°C until processing in the laboratory. The samples were evaluated on 
an hematology analyzer through impedance method, hematocrit, fibrinogen and total proteins were obtained 
by the microhematocrit technique and incubation of plasma in wather bath, and then manual refractometer 
reading. Cellular and differential leukocyte morphology analysis was performed on blood smears stained 
with Wrigth. The response variables were hematocrit (HTO L/L), hemoglobin (HG g/L), erythrocytes (ER 
X1012/L), mean corpuscular volume (MCV fL), average glomerular hemoglobin concentration (CGMH g/L), 
platelets (PLAC X109/L), Total Protein (TP g/L), fibrinogen (F g/L) PT/F ratio (g/L), total leukocytes (TL 
X109/L), Neutrophils (NE X109/L), lymphocytes (LI X109/L) monocytes (MO X10 9/L) and Eosinophils 
(EO X109/L). The data was subjected to analysis of variance through a generalized linear model, to detect 
differences between means was used the test of minimum squares (P<0.05). Regardless to the season of 
year, only TP and NE showed a different behavior (P<0.05).TP was lower in winter (SS: 81.6 ± 2.7a; AU: 
75.7 ± 3.6a, W: 69.9±2.6b), Unlike NE was higher in winter (SS: 2.9 ± 0.6b, AU: 3.7 ± 0.8ªb, W: 5.3 ± 0.6ª). 
The diferent values of TP can be due to a greater availability and quality of forage in SS. For N we interpret 
neutropenia associated with an active chronic inflammatory process confirmed with MO (SS: 1.8 ± 0.3) and 
with the PT/F ratio (SS 17.3 ± 4). In AU and W the finding was neutrophilic and due to the ratio PT/ F AU: 
30.7 ± 5 and W: 20.9 ± 4 plus MO (AU: 2.2 ± 0.4, W: 2.1 ± 0.3) resulting in chronic inflammatory process 
diagnosis, that can be associated with parasitosis EO 0.9±0.8. In all seasons the cows had anemia HTO 0.28 
± 0.4, HG 97±16.8, ER 5.2 ± 1.1, VGM 31 ± 4.3 and CGMH 346 ± 33, according to erythrocytic indices it 
can be due to trace minerals deficiency. In conclusion the time of the year influences the concentration of TP, 
which has an impact on the degree of anemia and immune response.

Keywords: Complete blood count, body condition, Dairy cows
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Seasonal effect and milking schedule on the behavior of urea nitrogen, 
milk urea nitrogen and urinary urea nitrogen
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Magadan- Rodríguez M1, Mayoral-Chávez M3, Salinas-Ríos T1
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*jorgeherba@hotmail.com

Nitrogen urea is an indicator of diet balance. This is metabolized from protein intake to ammonia and then to seric 
urea (SU) in the liver, passes on to plasma and by diffusion to the mammary gland and eliminated as milk urea 
nitrogen (MUN), another portion is eliminated with the urine (UU). The objective of this study was to determine 
the behavior of SU, MUN, UU and protein messurments in two milking schedules (morning and afternoon) 
and in three seasons of the year: spring-summer (SS), autumn (AU) and winter (W). The study was performed 
in the district of Etla, Oaxaca, Mexico. Blood, urine and milk samples were collected from 185 Holstein cows 
with body condition ≤2.5. Samples were processed immediately after collection determining MUN(mmol/L), 
SU(mmol/L), UU(mmol/L), total protein TP(g/L), albumin A(g/L) and globulin G(g/L) by enzymatic method 
with spectrophotometer under the chemical specifications for each reagent. The data were subjected to analysis 
of variance under a 2x3 factorial arrangement; fixed variables were season of the year and milking schedules. The 
mean square test was used to detect differences (P<0.05). An effect (P<.0.05) of the interaction seasons*schedules 
of milking was observed in all variables analyzed. With the exception of G, all variables were found within 
reference values for the species and productive stage. The values of G in seasons and in both milking schedules are 
the following, SS: 18.85±1.1bc and 18.2±1.1c; AU: 18.2±1.1c and 21.26±1.3ab; W: 21.38±0.9ab and 23.08±0.9a, 
increasing the immune activity in winter afternoon (P<0.05). As for the morning and afternoon determinations 
of SU were SS:4.64±0.28bc and 5.7±0.28a, AU:5.38±0.33ab and 5.57±0.33a; W:4.4±0.23c and 4.71±0.23bc 

associated with UU in SS:0.28±0.04a and 0.28±0.04b, AU:0.06±0.06b and 0.12±0.06b, W:0.34±0.04a and 
0.36±0.04a, AU presents higher levels of SU and the lowest levels of UU, however TP has an effect in the 
following morning and evening values in SS:53.14±1.4b and 54.81±1.14ab; AU:54.19±1.36ab and 51.86±1.36b; 
W:56.19±1.36a and ±0.94a; where the highest values were observed in winter, the SU concentrations in the 
afternoon may be associated with the diffusion of urea nitrogen from mammary gland into plasma to continue 
synthesizing as protein, Unlike the MUN values that shown in the morning values and afternoon SS:1.93±0.11bc 

and 2.22±0.11a; AU:1.85±0.8bcd and 1.64±0.13cd; W:2.02±0.08ab and 1.63±0.09d, although the cows had poor 
body condition the MUN is in optimal balance. The effect continues in A with the following values in morning 
and afternoon SS:34.9±0.6ab and 35.9±0.6a; AU:34±0.7bc and 32.2±0.7c; W:33.9±0.5bc and 32.7±0.5c, the 
general behavior in SS can be attributed to the quality of the forages favoring the balance between protein and 
energy in the diet. In conclusion seasonal effect is evident in winter were the levels of MUN, SU and UU are 
lower in both times of the day, due to the availability and quality of forages used affecting energy and protein 
balance more evident in afternoon samples, the best season is SS with the highest levels of variables there for 
the use of MUN is not sensitive to evaluate the protein balance in cows with low body conditions and metabolic 
challenges, but it is evaluating the balance of the protein ration at different times of the year.
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Selective control of the tick Rhipicephalus microplus in a dairy herd

Cecília J. Veríssimo1, Mariana S. Miranda1, Luciandra Macedo de Toledo1,Leandro 
Rodrigues1, Ana Carolina Peroni Gomes1, Gunta Gutmanis1, Luciana MoritaKatiki1, Aníbal 

Eugênio Vercesi Filho1

1Instituto de Zootecnia, Laboratório de Biotecnologia- CPDGRA, Nova Odessa/São Paulo, 
Brazil

*cjverissimo@iz.sp.gov.br

The control of the cattle tick Rhipicephalus microplus is each day more difficult due toits resistance to acaricides 
available in the market. Currently, tick control is done generally with chemical acaricides in treatments all 
over the herd. We studied the selective parcial treatment (SPT) in which only the most infested animals were 
treated. This procedure would decrease the selection pressure to which these parasites are subjected when 
acaricides are applied indiscriminately on all animals from the herd. The decision on treatments were based 
on scores and only animals that had tick infestation received treatments. This procedure would decrease the 
selection pressure to which these parasites are subjected when acaricides are applied indiscriminately on all 
animals from the herd. The SPT was applied on a dairy herd consisted of the breeds Holstein Black and White 
(HBW), Jersey, crossbreed (HBW x Zebu, and Jersey x Zebu) and Girolando (½ HBW x ½ Gir). The animals 
share the same pastures and were naturally infested. The SPT was carried out on September, October and 
November of 2016, with a Pour- on Flumethrin based product. The decision to apply or not the acaricide was 
based on scores (1-4): 1= no ticks; 2= few ticks; 3= moderate infestation and 4: high infestation. Only animals 
in the scores 2, 3 and 4 received the acaricide. In September, acaricide was applied in 57% HBW (n=126), 
32% Jersey (n= 46), 17% crossbreed (n= 58), 0% Girolando (n= 12). In October: the product was applied in 
53% HBW (n= 130); 20.5% Jersey (n=34), 10% crossbreed (n=39) and 0% Girolando (n=21). In November, 
the SPT occurred in 52% HBW (n= 33), 38% Jersey (n=24), 0% crossbreed (n= 4) and 16% Girolando (n= 
6). There were no deaths and no negative intercurrence observed in the period. The selective parcial treatment 
showed that some breed of the herd had a great reduction in the use of the acaricide (45% for HBW, 70% 
Jersey, 91% Crossbreed and 95% Girolando). Considering that previously to this work acaricides application 
was made in 100% of the animals from the herd we can conclude that 1- a great economy with acaricides 
could be achieved with this technique; 2- some animals and/or some breeds could receive less acaricide than 
others.

Keywords: dairy cattle, selective control, treatment, tick
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Serum chemistry profile of Purunã growing bulls with divergent efficiency 
for residual intake and body weight gain
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L. Moletta3
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Variation in feed efficiency is related to physiological processes that involves protein turnover and tissue 
metabolism in beef cattle. Residual intake and body weight gain (RIG) is an efficiency trait that can be used 
to identify animals with low feed intake and high weight gain. This trait depends on residual feed intake (RFI) 
to be calculated, which is a feed efficiency trait that is correlated with serum levels of blood metabolites as 
creatinine, glucose and cholesterol in growing cattle. Thus, this study was carried out to characterize the 
serum chemistry profile of young bulls with divergent efficiency for RIG. It was used 110 Purunã growing 
bulls that were randomly allocated in individual feedlot pens and fed ad libitum for 112 days. The age and the 
body weight (BW) of animals at the start and at the end of trial were 10 months and 233.0 kg, and 14 months 
and 360.1 kg, respectively. The diet was composed on dry matter (DM) basis of 58% of corn silage and 42% 
of concentrate, and contained 13.0% crude protein (CP) and 76.7% total digestible nutrients (TDN). Daily dry 
matter intake (DMI), average daily gain (ADG) and mean metabolic weight (MMW) were measured and used 
to calculate the residual feed intake (RFI) and residual BW gain (RG). Both traits were used to calculate RIG. 
Blood samples were collected every 28 days to assess the serum levels of blood metabolites related to protein, 
energy and hepatic metabolism. Animals were divided into three efficiency groups based on RIG: efficient, 
intermediate and inefficient. Data were analyzed in a mixed model with the fixed effects of efficiency group, 
time (days of blood sampling) and their interactions. Means among efficiency groups were compared by F test 
(P<0.05). Pearson correlations between RIG and blood metabolites were also analyzed. Serum creatinine was 
higher in efficient animals compared to the inefficient ones (1.43 vs. 1.32 mg dL-1). Moderate and positive 
correlation was observed between this metabolite and RIG (r = 0.30), which indicates that improvement 
in the efficiency for RIG increases the serum levels of creatinine. This is explained by the great muscular 
development of efficient animals. Also, serum cholesterol was higher in efficient animals compared to the 
inefficient ones (74.82 vs. 64.08 mg dL-1), and moderate and positive correlation was verified between this 
blood metabolite and RIG (r = 0.31). These results indicate that improvement of efficiency for RIG increase 
the serum levels of cholesterol, which suggests a low utilization of this metabolite by the tissues to supply 
the energy demand in efficient animals. Other metabolites not differed among efficiency groups, and were not 
correlated with RIG. All metabolites varied with time. The improvement of efficiency for RIG seems to be 
related to increase of muscle mass and decrease of energy demand at tissue level in growing cattle.

Keywords: blood metabolites, cattle, cholesterol, creatinine, energy, muscle
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Sex effects on macromineral requirements for growth of Saanen goats

Julián A. C. Vargas1, Amélia K. Almeida1, Anaiane P. Souza1, Márcia H. R. M. Fernandes1, 
Kléber T. Resende*1, and Izabelle A. M. A. Teixeira1

1Sao Paulo State University, Jaboticabal/SP, Brazil
*Professor - kresende@fcav.unesp.br

Sex effect on mineral requirements of goats is still not well defined. We investigated the effect of sex on the 
net requirements for growth of Ca (NCag), P (NPg), Mg (NMgg), Na (NNag), and K (Nkg) of Saanen goats 
from 5 to 45 kg body weight (BW), considering or not the degree of maturity (DG) on their estimations. A 
database with 215 individual records of Saanen goats (75 castrated males, 71 intact males, and 69 females) 
was gathered from six comparative slaughter studies. Total amounts of Ca, P, Mg, Na, and K in the body were 
fitted to logarithmized allometric equations using empty BW (EBW) or DG (EBW/mature EBW) as regressors. 
The equations were fitted using a mixed model, where sex was considered as fixed effect while study was 
used as random effect. Net requirements were estimated by the first derivative of the logarithmized allometric 
equations. Then, a Monte Carlo simulation was used to assess the confidence limits of mineral requirements. 
When DG was not considered in the mineral requirement estimations, sex only affected NMgg (P=0.05). The 
NCag and NPg remained constant, whereas NNag and NKg decreased by 32 and 27%, respectively, from 5 to 45 
kg BW. The NMgg of castrated and intact males were 8 and 18%, greater than those female goats, respectively. 
The NMgg of castrated and intact males increased 8 and 15%, respectively, whereas NMgg of females decreased 
by 8%, as BW of goats increased from 5 to 45 kg. When DG was considered in the estimations, sex influenced 
all mineral requirement for growth (P<0.01). The NCag and NPg remained constant as goats grew from 5 to 
45 kg BW across sexes. Yet, NCag and NPg of intact males were 5 and 2% respectively greater than those 
castrated males and females. The NNag of males were 6% greater than those females. Irrespective of sex, 
NNag decreased by 32% as grew from 5 to 45 kg BW. Regardless sex, NKg decreased by 26%, as goats grew 
from 5 to 45 kg BW. The NMgg of castrated and intact males were 7 and 17%, respectively greater than those 
female goats. The NMgg of castrated and intact males increased 8 and 16%, respectively, whereas NMgg of 
females decreased by 7%, as BW of goats increased from 5 to 45 kg. This study indicated that considering the 
degree of maturity of the goat highlights differences across sexes in their mineral requirements for growth. 
These informations may be useful to design more efficient strategies for optimizing mineral formulation 
programs in goats.
 
Keywords: allometry, comparative slaughter, maturity weight, mineral requirement, uncertainty
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Silage crude protein content evaluation from winter grasses mixed with 
vetch (Vicia sativa, L.)
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Mixed of temperate grasses and forage legumes has been a fairly common practice, both for grazing and 
silage production. Due to the high protein content of some forage legumes, it is indicated that in order to be 
ensiled, should be intercropped with other fodder, avoiding problems in fermentation process. The aim was 
to evaluate the impact of mixed with vetch on crude protein content of lopsided oat (Avena strigosa, Schreb.) 
and annual ryegrass (Lolium multiflorum, Lam.) silage. Research was carried out at Unidade de Ensino e 
Pesquisa from Universidade Tecnológica Federal do Paraná (Unepe/UTFPR), campus Dois Vizinhos, from 
April to November 2016. The experimental area was shared into three blocks of six 9 m2 plots. Experimental 
design was randomized blocks, with two treatments and three repetitions. Treatments were lopsided oats and 
annual ryegrass silage (LRS), or silage from lopsided oats and annual ryegrass mixed with vetch (LRVS). 
Seeding was manual throwing sowing, with 60 kg ha-1, 40 kg ha-1 and 30 kg ha-1 lopsided oats, annual ryegrass 
and vetch seed’s density, respectively. Before silage, two cuts were made to standardize the forage canopy. 
The third cut material remained exposed on experimental field for three hours pre-drying. After, plants were 
immediately pricked in particles of 5 cm with razor type fodder grinder and 37 days kept in experimental 
PVC microsilos with 10 cm diameter and 50 cm length. The 2.350 kg ensiled total mass was compacted 
at a density of 650 kg m-3 (wet). After opening, silage samples were picked up from each microsilo, placed 
in a forced-air dryer at 55°C for 72 hours. Afterward, samples were ground through a Wiley mill to pass a 
1 mm sieve. Crude protein content (CP; % Dry Matter) was determined indirectly from the total nitrogen 
value by Kjeldahl method which was based on three phases: digestion, distillation and titration. Data were 
submitted to variance’s analysis by Proc. Mixed of SAS (SAS Inst., Inc., Cary, NC) and, when significant the 
difference, means were compared by Tukey’s Test (P<0.05). Mean CP content observed was 21.5% and 21%, 
respectively, for LRS and LRVS, and had no significant difference (P>0.05) between the silage of temperate 
grasses or mixed with vetch. The inclusion of vetch on mixed with temperate grasses had no impact on silage 
crude protein content.

Keywords: animal feeding, Avena strigosa, Lolium multiflorum; microsilos, nutritional quality, ruminant 
nutrition
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Stocking rate effects on temperament and individual performance of beef 
rearing heifers under continuous grazing in Flooding Pampa
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*Doctoral student - agnelli@agro.unlp.edu.ar

The Flooding Pampa’s stocking rate is increasing because of livestock displacement by agriculture. Stocking 
rate and grazing pressure are two core variables that directly affect animal performance and behavior. Animal 
temperament is generally attributed to fear as the  response  to  human  management.  Poor  temperament  can  
be  developed  from environmental  stress.  The aim of  this  work was  to  establish if  there is  a relationship 
between temperament and stocking rate on beef heifers during rearing period under continuous grazing. 
UNLP’s farm (57º07`W 35º01`S, Vieytes) in the Flooding Pampa, where heifers are selected by temperament 
for more than one decade, is where the work was conducted from July to October 2016. A modified rangeland 
by 3.5 l.ha-1 of glyphosate and 1 l.ha-1  of 2.4-D  (February) mainly  to promote  germination  of  Lolium 
multiflorum,  Lam was  used.  And  80  kg.ha-1 of  DAP  (May)  was applied. The rearing period was from 
May to October, after which early mating began (13-15 months old). Live weight must reached 260 kg in 
Angus frame score 3 at mating time. Grass was their only feed. Treatments were: High Stocking Rate (HSR): 
4.3 animals.hectares-1, Medium Stocking Rate (MSR): 3.6 animals.hectares-1 and Low Stocking Rate (LSR): 
of 2.8 animals.hectares-1. A randomized block design with three replications in space  and four animals 
per experimental unit was used. Every 14 days animal body live weight (BLW) was obtained by the use of 
an electronic scale and individual daily live weight gain (IDWG) was calculated. During the same period 
non defoliated tillers height  (NDT) and total herbage biomass (THB) were measured. At four distinct dates 
during the rearing period the evolution of the grazing pressure (GP) was calculated and cattle temperament 
was evaluated using two tests: Scale Score Test (SST) and Chute Score Test (CST) on a 1 to 5 scale which 
increases according to excitable behavior during weighing and squeezing. Data were analyzed by ANOVA and 
a correlation between variables was made. The average NDT (10.3 cm ± 0.61) and THB (1,134.2 kgDM.h-1± 
45.2) did not differ between treatments (p<0.05). Moreover IDWG did not differ between treatments (0.573 
kgBLW.d-1 ± 0.07 p<0.05) however, GP in HSR (1.33± 0.16) was higher than LSR (0.55 kgBLW.kgDM-1 
± 0.11) (p<0.005). Treatments had no effect on SST (1.91 ± 0.14, p<0.05) nor SCT (2.35 ± 0.13, p<0.05), 
but on date one SCT showed difference versus the other three dates (2.97 ± 0.15 vs 2.15 ± 0.15,  <0.0001). 
The correlation  between  SST  vs  treatment  was  -0.31  and 0.43  for  initial  and  final date respectively.  
The  correlation  between   SCT   and   treatment   was   0.27   and   0.59, respectively. We cannot assure that 
heifer’s temperament was affected by the stocking rate. However, there would be some evidence that the date 
is a variable with incidence in temperament measurements.

Keywords: stocking rate, temperament, heifers, scale score test, chute score test 
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Storage of wet destillers grains wiht solubles in silo bag
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The spoilage of wet destiller grains with solubles (WDGS) can occur rapidly in a few days depending on 
the amount of oxygen exposure and the environment temperature, causing both loss of quality and of dry 
matter. The storage of wet destiller grains with solubles in silo bag is a long period conservation method The 
objective of this trial was to evaluate the conservation of WDGS in silo bag during short and long storage 
times. 12 polyethylene plastic bags (150 microns UV treated) of 90 cm long and 38 cm diameter, were used to 
store WDGS, simulating a conventional Ag-bag silo. All bags were stored outside subjected to environment 
temperature and precipitations. There were three bag opening dates (30, 90 and 180 days of storage) and 4 
replicates per date. Three bags were randomly assigned to each of the three dates: 1) WDGS_30; 2) WDGS_90; 
3) WDGS_180. At each opening date the nutritional quality and DM loss of WDGS were evaluated. Data 
was analyzed by ANOVA using the GLM and the mean value was compared with the Fisher test (p <0.05). 
The variables observed to determine the nutritional quality were crude protein (PB), ethereal extract (EE), 
neutral detergent fiber (NDF), acid detergent fiber (ADF), ash (Cz) and organic matter MO). To determine 
dry matter loss (LDM), the weight of the bags and the MS of the WDGS were taken at the beginning and 
on different dates. PH was measured as an indicator of deterioration. As time passed, PB, EE, FDA and pH 
increased. WDGS_180 presented a 28.31% PB, 13.3% EE, 18.82% FDA and 4.43 pH. There was an increase 
of Cz and decreased MO. There was significant increase in NDF in WDGS_90 (50.52%) but the percentage 
of NDF decreased significantly in WDGS_180 (44.42%). There were no significant differences for LDM, 
although WDGS_180 showed the highest value (9.5%). The relationship between LDM and the different 
moments had an adjustment of R2 = 0,98%. The increase of PB, EE, FDA and NDF could be due to the fact 
that microorganisms use the carbohydrates present in the WDGS , which would cause the concentration on 
the remaining components and an increase in pH as a consequence of deterioration. The consumption of 
hemicellulose and cellulose after consuming the available carbohydrates would explain the decrease in NDF 
in WDGS_180. It was concluded that the conservation of WDGS in silo bag wasadequate, but presented 
modifications in the nutritional composition of this by product.
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Supplementation and cattle breed effects on heifer live weight gain grazing 
on deferred tropical pastures

Gabriela E. Brunello*, Roxana E. Avila, Carlos A. Ferrando, Carlos N. Vera 
INTA EEA La Rioja. Ruta Nacional N°38. Km 267. CP 5380. Chamical, La Rioja, Argentina. 

E-mail:*brunello.gabriela@inta.gob.ar

In arid Chaco region, located in central-western Argentina, cattle production is carried out on C4 grasslands 
and pastures. During the dry season, available forage presents very low quality values, limiting animal live 
weight gains. Supplementation appears as a possible alternative to improve animal performance during that 
season. Animal factors, such as breed, can affect live weight gain by differences in feed conversion. The aim 
of this study was to evaluate the effect of supplementation on heifer live weight gain of two cattle breeds when 
grazing a deferred C4 low-quality pasture in the arid Chaco region, Argentina. Thirty six heifers (body weight 
= 148 ± 11 kg, age = 192 ± 10 d old) were used in a 151-d trial, and were arranged in a 2×2 factorial randomized 
design. Tested factors were: supplementation (S, two levels), supplemented (WS) and no supplemented (NS); 
and breed, Aberdeen Angus and Criollo Argentino. Three replications per treatment were assigned to 12 
Cenchrus cilliaris paddocks (3.25 ha and three animals each one). WS animals received a protein-energy 
ration (3.2 Mcal ME kg DM-1 and 12.8% CP) at a daily rate of 1% of BW. Total forage availability and quality, 
at the beginning of the study, was: 5520 ± 460 kg ha-1 and 50% in vitro dry matter digestibility and 5% CP, 
respectively. Daily herbage allowance was superior to 10% of body weight throughout the trial, considering 
no restriction to forage availability and selection. Heifers were weighed at the beginning and every 14 days 
and live weight gains were calculated by regressing weight (kg) in function of time (day). Variance analysis 
considering a complete randomized design (supplementation, breed and supplementation x breed interaction) 
was used for statistical analysis. Tuckey test (p<0.05) was applied for mean separation. There were neither 
breed nor supplementation x breed effects (p>0.05) but it was detected (p<0.0001) supplementation effect. 
Heifer daily live weight gains were higher in WS (0.520 ± 0.020 kg day-1) than in NS (0.170 ± 0.024 kg day-1) 
and for total period live weight gains (WS: 75 ± 3 kg > NS: 25 ± 4 kg). Results suggest that, within the limits 
of this study (types and levels of evaluated factors), supplementation with energy and protein during the dry 
season allows an important improvement in the individual performance of the animals without being affected 
by the tested breed.

Keywords: heifer, animal performance, tropical pasture, dry season
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Supplementation of Nellore yearling calves in pasture with different 
sources of non-protein nitrogen

Roger T. Abal1; Janaína S. da Silva*1; Marcus A. Zanetti1

¹College of Animal Science and Food Engineering/USP, Pirassununga/SP, Brazil
*Doctoral student – janaina.silveira.silva@usp.br

The low nutritional value of the pastures in the dry season generates low animal performance, as the main 
limiting nutrient in this period is protein, it is necessary to supplement it. In ruminants the utilization of urea 
and biuret as sources of protein is a good alternative, since these animals can use non protein nitrogen for the 
protein synthesis in the rumen and transform this protein into protein of high quality as meat. This study aimed 
to evaluate the development of Nellore yearling calves in pasture, supplemented with differentl evels of biuret 
and urea as source of protein. The experiment was realized in the dry season (June–September), during 84 
days. Forty Nellore yearling calves with 12 months of age and 267.4 ± 10.7 kg of body weight were divided 
randomly in four treatments (10 animals each one): control (protein supplement with 5.0% of urea); protein 
supplement with biuret 1.95% and urea 3.33%; protein supplement with biuret 3.90% and urea 1.67% and 
protein supplement with biuret 5.85%. With these treatments, the urea was replaced by biuret at increasing 
levels (0; 33; 66 and 100%). The animals were divided in four paddocks of Brachiariade cumbens, with 6.7 ha 
each and every week they were submitted to sequential rotation, for what at the end of every period of 28 days 
all animals had rotated in all paddocks, in order to eliminate possible effects of pasture. The supplement was 
supplied in 0.3% of the body weight. The animals were weighed at the beginning and at end of the experiment, 
after a previous solid and liquid-deprivation period of 15hours.To determine the forage availability, and the 
morphologic composition, samples were taken by the traditional technology of the square, with 0.25 m2 of 
area and the forage was cut monthly 5.0 cm above-ground. Also there were made the grazing simulation, in 
order to estimate the nutrients present in the forage consumed by the animals. For the statistical was used a 
completely randomized design and the dates of average daily weight gain analyzed with Proc GLM of System 
of Statistical Analysis(SAS, 2009). The Duncan test was used to compare means. The average availability of 
dry matter forage was 15641 kg ha-1. Animals receiving 33% of biuret had daily weight gain 19.7% higher than 
animals with 100% of urea (P< 0.05), with means of 389 and 325 g day-1, respectively. The economic return 
values for the 0; 33; 66 and 100% biuret level were: R$52.37, R$89.40, R$61.22 and R$55.33, respectively. 
It was concluded that the economic return and the weight gain of the animals receiving biuret level of 33% 
replacing the urea nitrogen was better than the urea alone.

Keywords: biuret, bovine, cattle profitability, supplement, urea
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Survey on the use of anionic diets in peripartal dairy cows

J. A. D. C. abreu*1; R. G. Chaves1; T. A. Frigotto2; M. Neumann3
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*Master student – jorgeaugustovet@gmail.com

Many postpartum metabolic disorders of the nutritional order are reported in dairy farms, even when preventive 
measures are taken, such as the use of pre-natal management and anionic diets in animals. The cation-anion 
differential (DCAD) is a widely used tool in the nutrition of ruminants, especially in the dry period of dairy 
cows, since some ions are fundamental in Ca metabolism. The study had the objective of identifying post-
partum In farms that adopt management and pre-delivery diets, the composition of the diet provided in this 
period and an estimation of the cation-anionic differential of the diet, to presume its efficiency in preventing 
hypocalcemia. A technical questionnaire was formatted containing 6 objective questions, and applied to the 
managers of the farms. The work was developed in 52 commercial farms of the central-western regions of 
Santa Catarina and southwest of Paraná, farms with an average of 47 cows in the herd. All farms used corn 
silage as the main energetic bulk of the diet, added to another source of fiber (hay or grass pastures) and anion 
supplement. To assign an estimated value to DCAD, mean values of the CBQAL (Food composition table 
of the Federal University of Viçosa - Brazil) were used, and labels with the information of the supplements 
used in the farms. As applied methodology, the concentration of Na+, K+, Cl- and S2- in milligrams was used 
for the amount of diet ingested. Each element had its atomic value converted into mEq / kg (milliequivalents 
/ kg dry matter). Then, using the concentration of each element, was divided by the value its atomic value 
in milligrams. Thus, the values were released in the following formula: DCAD = (mEq / Kg) = [(Na + K) - 
(Cl + S)]. The results showed that 17 farms (33%) reported postnatal recurrence as placenta retention, while 
11 farms (21%) had clinical mastitis, 12 farms (22%) reported no illnesses, 5 farms (10%), Udder edema, 3 
farms (6%) clinical hypocalcemia, 2 farms (4%) uterine infections, and 2 farms reported individual cases of 
displacement of abomasum and claudicating animals (2% in each report). The mean estimated DCAD of the 
diets was -0.19 mEq / kg DM, 60% of the diets presented values between 0 to -0.20 mEq / kg DM, 25% of 
the diets with positive values between 0 and 0.20 mEq / Kg DM and 15% of the diets with values between 
-0.20 to - 2.00mEq / kg DM. The following results were obtained when placental retention was observed: 
post-partum retention -0.22 mEq / kg DM, clinical mastitis -0.20 mEq / kg DM, without , Uterine infections 
-0.07 mEq / kg DM, abomasum displacement -0.09 mEq / kg DM, uterus edema -0.29 mEq / kg DM, clinical 
hypocalcemia -0.48 mEq / 0.60 mEq / kg DM, and claudications -0.06 mEq/ kg DM. After the data were 
collected, it was concluded that the diets used, although being anionic, on the average, presented low DCAD 
and were insufficient to promote the Ca stimulus. With the information presented, the inefficiency of the diets 
used is clear. Possible uncontrolled levels of Na and K in the diet constituents, these elements being elevated, 
may compromise the DCAD and predispose to hypocalcemia, aggravating the health and sanity of the herds.
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Tanniferous native species from Pampa biome can minimize sheep 
methane emissions
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Santos³, Cimélio Bayer 2, Paulo C. de F. Carvalho2

¹Embrapa Southeast Livestock, Bagé/RS, ²Federal University of Rio Grande do Sul, Porto 
Alegre/RS, 3University of the Campaign Region, Bagé/RS
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The development of feeding strategies to minimize the methane enteric emissions is a tool to mitigate 
greenhouse gases emissions to the atmosphere. The use of plants with secondary compounds can minimize 
methane emissions. Tannins may be found in the plant in soluble or insoluble form and can reduce enteric 
methane emissions when ingested in significant amounts. This study aimed to evaluate the effect of increasing 
levels of Acanthostyles buniifolius leaves (Chirca) and Eugenia uniflora leaves (Pitanga) on the dry matter 
intake, digestibility and methane emissions in sheep. These plants contain in their leaves secondary compounds 
mainly condensed tannins. The experiment was carried out at Embrapa South Livestock, Bagé, RS, Brazil. 
Two metabolic assays were performed for each species tested and it were used 20 castrated male sheep, 
five animals per treatment, with an average initial weight of 42 ± 7 kg. The basic diet for all treatments was 
composed by chopped alfalfa hay offered in order to allow 10%of leftovers plus 300 grams of a commercial 
concentrated for sheep containing 14% crude protein (CP). The treatments were four levels of Chirca and 
Pitanga leaves inclusion in the diet: 0, 50, 100 and 150 grams. The animals were kept in metabolic cages. 
The adjustment period was eight days followed by five days of collection. The leftovers were weighed every 
day to calculate the individual sheep intake. It was used the hexafluoride sulfur technique (SF6) as a tracer to 
quantify the methane emissions. It was performed regression analysis to the daily dry matter intake (DMI), 
DMI as percentage of live weight (DMI_%BW), the dry matter digestibility (DMD), and the emissions of 
enteric methane (CH4, g.day-1) by levels of specie leaves inclusion in the diet. When the regression analysis 
was no significance, we submitted the data to analysis of variance. The Chirca and the Pitanga leaves have 
95.2 and 135 g.kg-1 of total tannin (TT), 115.3 and 153.5 g.kg-1 of total phenols and 11.4 and 7.8 g/kg DM of 
condensed tannins (CT), respectively. The amount of secondary compounds present in the Chirca and Pitanga 
leaves used here did not affected DMI, DMI_%BW, neither DMD. DMI and DMI_%BW were 1388.51 g and 
3,2% e 1332.14 and 3,3% to Pitanga and Chirca, respectively. DMD was 60.2 and 61.4 to Pitanga and Chica, 
respectively. The inclusion of Chirca in the diet did not affect the methane emissions and the average of CH4 

emissions was 28.966 g.d-1 by animal. There was a reduction on CH4 emissions using Pitanga leaves (r² = 
0.90). The inclusion up to 150 grams of Pitanga leaves in the diet reduces the methane emissions in sheep 
without affect dry matter intake and the digestibility. The Chirca leaves did not mitigate methane emissions 
up to 150 g level.

Keywords: Acanthostyles buniifolius, Eugenia uniflora, condensed tannins, total phenols, total tannin
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Tannin levels on in vitro NDF digestibility of Marandu grass harvested in the 
dry season
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Lemes da Rocha1, Ana Paula da Silva Carvalho1, Perivaldo de Carvalho1, Laura Barbosa de 

Carvalho1, Luciano da Silva Cabral1

1College of Agronomy and Animal Science, Federal University of Mato Grosso, Cuiabá-MT
*karinedallavecchia@hotmail.com.br

Tannins are compounds naturally produced by plants as a defense against herbivores, which have the ability 
toform complexeswith organic molecules such as proteins preventing their degradation in the rumen, allowing 
increased absorption of amino acids in the small intestine and reducing nitrogen losses in the urine. In this way, 
there is an increase interest to use tannins in ruminants diets in order to improve nitrogen use by the animals, 
however tannins can also bind other molecules, such as carbohydrates, and cause a reduction in their digestion. 
Thus, the this study aimed to evaluate the effects of tannins levels associated to three types of supplements with 
different levels of rumen degradable protein (RDP) on in vitro digestibility of neutral detergent fiber (IVDNDF) 
and pH of a forage-based diet by use of the in vitrogas production. The tannins levels were: 0, 0.5,1.0 and 1.5% 
of the incubated diet, combined to supplements with RDP levels which were designated as low (LRDP), medium 
(MRDP) and high (HRDP), in a completely randomized design with factorial arrangement 4x3. The forage used 
in the incubation Urochloa brizantha cv. Marandu grass, which was collected in dry season from experimental 
farm. Two incubations were performed in 120 mL amber flasks (48 units), where 0.5 g of the diets was weighed 
(forage:supplement ratio of 75.6: 24.4), using ruminal liquid from two cattle kept on grazing conditions. The 
supplements were formulated with corn meal, soybean meal, DDG and urea in different proportions in order 
tomeet the established RDP levels. All the incubation steps associated to medium preparing and ruminal fluid 
manipulation werecarried out using anaerobic techniques with CO2 flushing and the incubation was run at 39 ºC in 
a water batch. The IVDNDF was measured by removed of water batch two frasks per treatment at 48 and 72 hours 
of incubation. At 48 hours of incubation supplements effects were observed on IVDNFD (P = 0.0013), where 
supplements with medium and high PDR promoted higher IVDNDF (51.36 and 52.20%) than low supplement 
PDR (49.43% IVDNDF). There was interaction between supplements and tannin levels (P = 0.0013) on IVDNDF 
at 72 hours, in whichthe tannins levels have linearly increased the IVDNDF (P = 0.0073) for HRDP supplement. 
Tannins levels presented quadratic effecton pH at 24 hours (P = 0.0137), with mean values of 6.98 with low RDP, 
6.95 for MRDP and 6.91 for HRDP. At 72 hours the increase in tannins levels does not have any effect on HRDP 
supplements improved IVDNDF, while MRDP supplement showed the best results when tannin was added. Thus, 
tannins use and RDP levels have associative effects on IVDNDF what needs to be considered when using these 
kind of additives in ruminants diets.
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The evaluation of the digestibility of dry matter in dairy cattle fed with 
substitution levels of soybean meal by ddgs

Fernando Andre Anschau*1, Maximiliane Alavarse Zambom 2, Mirna Syperreck1, Josias Luis 
Fornari 1, Jessica Garcias 1, Luana Muxfeldt 1, Samantha Mariana Monteiro1, Cibele Regina 
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2Docente, Universidade Estadual do Oeste do Paraná-UNIOESTE

The distiller’s dried grains with solubles (DDGS) is a coproduct of ethanol production from fermentation of 
the grain of maize and other cereals. The Coproduct has been an alternative in animal feed. The objective was 
to evaluate the digestibility of dry matter and nutrients in dairy cattle fed with substitution levels of soybean 
meal by DDGS in the diet. The experiment was conducted in dairy cattle of the Experimental Station Prof. Dr. 
Antônio Carlos dos Santos Person, at the Laboratory of Animal Nutrition and Laboratory of blood parameters, 
belonging to the State University of Western Paraná - UNIOESTE, Campus Marechal Cândido Rondon, PR, 
were used five oxen of the Jersey breed, castrated, cannulated in rúmem, with approximately 5 years of age 
and body weight of 689±52 kg. The animals were distributed in a randomized latin square 5x5, with five 
treatments and five experimental periods of 19 days. The first 13 days intended to adapt the diets and 6 days 
for data collection, totaling 95 days. The treatments tested were substitution levels of soybean meal by DDGS 
of maize in the diet (0%, 25%, 50%, 75% and 100% in dry matter). For the determination of digestibility 
of dry matter and nutrients were collected stool samples from 14 days to 19 days, doing in this way a pool 
composed of samples of each food, leftovers and feces. The data of digestibility of nutrients were analyzed in 
latin square, using the procedure MIXED of SAS 9.3 (SAS Institute, 2002), and the levels of DDGS evaluated 
by orthogonal polynomials testing the linear and quadratic. The coefficients of digestibility of DM, OM, EE, 
NDF, NFC and TDN, showed statistical difference in the increase of replacement of soybean meal by DDGS. 
The digestibility of DM and NFC showed linear behavior (P<0,05), once for every 1% of soybean meal 
replaced had a decrease of 0,0306g/kg and an increase of 0,0389g/kg in MS, respectively. The digestibility of 
the OM showed a quadratic effect (P<0,05) with the increase in the levels of replacement of soybean meal by 
DDGS. The digestibility of the ether extract showed a linear increase (P<0,05). The digestibility of NFC and 
the TDN showed a quadratic effect (P<0,05), with a point of maximum estimated in levels of 22% and 47,3% 
of DDGS, respectively. The DDGS is a coproduct which features high nutritional value. However, it should 
be included in up to 47,3% in the diet of cattle to a higher digestibility of TDN.
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The reduction of starch in finishing diets supplemented with oil does not 
prevent the accumulation of trans-10 18:1 in lamb meat
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The experiment was conducted to test the hypothesis that the replacement of cereal with low-starch feed 
ingredients in lambs’ finishing diets supplemented with oils could prevent the accumulation of trans-10 18:1 
(t10-18:1) in meat. Forty lambs were fed with one of four diets supplemented with soybean oil (5.9%) and 
fish oil (1%) during six weeks before slaughter. Control (C) diet contained 43% barley and, in the other diets, 
barley was completely replaced by dehydrated citrus pulp (DCP), dehydrated beet pulp (BP) or soybean hulls 
(SH). Growth performance, feed intake, carcass and meat quality traits were analyzed. At the slaughter, LM 
samples were collected for gene expression evaluation, and three days after slaughter longissimus muscle 
and subcutaneous fat samples were collected for fatty acid (FA) analysis. None of the diets affected the meat 
quality, but DCP diet reduced average daily intake (P<0.05) and DCP and SH diets decreased feed to gain 
ratio (P<0.01). The DCP diet increased (P<0.05) the risk of occurrence of parakeratosis and the severity 
of the lesions. Moreover, DBP led to larger a* (redness) and b* (yellowness) color parameters values of 
subcutaneous fat than C treatment (P<0.05). Lipid content of longissimus muscle did not differ (P>0.05) with 
treatments and averaged 34.4 g/kg of meat. Diets had no effect (P>0.05) on saturated FA, polyunsaturated 
FA and cis-monounsaturated FA sums and on n-6/n-3 ratio in both longissimus muscle and subcutaneous 
fat. A lower expression of fatty acid synthase (FASN) was found with DCP than with the other treatments 
(P<0.001). All treatments showed a high accumulation of t10-18:1, averaging 91 mg g-1 FA in longissimus 
muscle and 147 mg g-1 FA in subcutaneous fat. The concentration of t11-18:1 in the tissues was considerably 
lower than that of t10-18:1, and thus the t10-18:1/t11-18:1 ratio was above 3 with all treatments. Despite that, 
SH treatment clearly promoted a larger deposition of t11-18:1 and c9,t11-18:2 (CLA) in the tissues compared 
to the other treatments. The stearoyl-CoA desaturase (SCD) gene expression levels and the SCD activity 
index in longissimu smusclewere reduced with SH diet when compared with C and DCP diet. Overall, these 
results clearly showed, for the first time, that lowstarch/ high-NDF diets are not a sufficient requirement to 
prevent the establishment of the t10-shifted rumen biohydrogenation pathways, evaluated by the deposition 
of biohydrogenation intermediates in lamb meat and fat.

Keywords: trans 10-shift, lamb meat, starch, rumen biohydrogenation, fatty acids
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The use of milk urea nitrogen as a nutritional tool in Brasil
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Milk urea nitrogen (MUN) is an easily-achievable value that is used to monitor protein nutritional status of 
dairy cows. Even though this tool has been widely explored in the United States and Europe, we lack national-
generated data to guide nutritionists towards more protein-efficient diets. As a first step to understand how 
nutritionists in Brazil are adopting MUN, we conducted a survey using the largest dairy production web 
platform in the country (milkpoint.com.br). During one month, 152 responses were collected, representing 
123 thousand cows and 3 million L of milk/day. Virtually all the responses originated from consultants 
(61.2%) and producers (33.6%) and only 63.2% of them use MUN as a nutritional tool. When used, milk 
sample is mainly collected from the bulk tank (67.6%) and once a month (66.7%). Less than a quarter of 
the responders sample individual cows (23.8%), from which 76% analyze the milk monthly. There seems 
to be a relationship between level of production and sampling practices. The proportion of responses that 
sample individual or group of cows was greater when more than 30 L/d of average milk production was 
reported (44.4%) than for responses with 20-30 L/d (30.2%) and less than 20 L/d (22.7%). Likewise, greater 
proportion of responders analyze MUN more than once a month in higher-producing farms (44.7% when 
>30 L/d) when compared to medium (25.9% when 20-30 L/d) and lower milk averages (14.3% when <20 
L/d). The laboratory more frequently used for analysis is Clinica do Leite (43.8%), followed by Laboratório 
Centralizado da Associação Paranaense de Criadores de Bovinos da Raça Holandesa (27%). The range of 
values more frequently referred as ideal is 10 to 14 mg/dL (38.5%). There was no relationship between ideal 
range and laboratory of analysis. From the responders that use MUN as a nutritional tool, 76.3% combine it 
with other information to make decisions. From these, milk protein concentration is the most used information 
(44.1%), followed by production level (22.5%) and days in milk (14.7%). From the results of this survey, we 
can conclude that utilization of MUN as a nutritional tool to improve protein efficiency needs to be better 
explored in Brazil. Bulk tank samples are not ideal since usually farms have different feeding groups of cows. 
The range considered ideal is based on international literature and should be updated by a systematic analysis 
of a national database. Moreover, recent studies, including a few national ones, have shown it is possible 
to work with values lower than 10 mg/dL. Additionally, we need to better understand the influence of other 
factors such as days in milk to provide nutritionists and producers with reliable information and reference 
values to help decision-making processes. Even though this survey only represents a small portion of dairy 
cows in Brazil, it still provides an important snapshot of MUN utilization and confirms the need of national 
studies and data analysis to determine reference values and guidelines.

Keywords: protein, troubleshooting, efficiency, diet formulation 
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Tissue composition and lamb weight of weaned lambs in feedlot system 
with exclusive diet of roughage or concentrated
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*Master student – luizaborges29@gmail.com

Among the factors that influence the tissue composition of the sheep carcass, the nutritional system stands 
out nutritional diets rich in concentrate determine higher energy availability and favor the growth of adipose 
tissue, reducing the yield of the edible portion of the lamb carcass, thus compromising its commercialization. 
Therefore, the objective of this study was to evaluate tissue composition and weight of weaned lambs, 
confined with exclusive diet of roughage or concentrated. The experiment was carried out at the Laboratory 
of sheep in the Federal University of Santa Maria, RS, Brazil, between August 2015 and January 2016. 
A total of 16 males lambs uncastrated from the crossbreeding between the Texel and Ile de France breeds 
and weaned at 45 days of age were used. The animals were confined and submitted to two treatments, 
first characterized by the exclusive diet of concentrate, which was constituted by oats (Avena sativa) and 
10% soybean meal in the diet, and second treatment characterized by exclusive diet with only alfalfa hay 
(Medicago sativa). When they reached 30 kg of live weight the lambs were slaughtered, the palette of the right 
half carcass of each animal was separated, weighed and frozen. Subsequently, the palettes were thawed and 
physical separation and weighing of fat, bone, muscle and other tissues were performed. After the percentage 
of the tissue components was made, the data were submitted to analysis of variance and F test at 5% of 
significance. There was significant difference (P<0.05) between treatments for the variables of weight, muscle 
percentage and fat of the palette. There was no significant difference (P<0.05) between treatments for the 
percentage of bone and other variables. The mean values of the variables, in confinement with concentrate 
and exclusivedietofroughage,respectivelywere:1.037±0.077and1.221±0.115forpalette (kg), 57.53 ± 1.91 and 
54.41 ± 1.99 for muscle (%), 14.66 ± 1.67 and 17.56 ± 2.76 forfat (%), 20.31 ± 2.31 and 20.40 ± 1.66 for bone 
(%) and 7.50 ± 2.03 and 7.625 ± 1.47 for others(%).The feedlot system with exclusive diet of roughage had 
more influence on the tissue composition of muscle and fat and on the weight of the weaned lamb’s palette.
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Tornado diagrams to assess risk analysis of empirical equations to predict 
dry matter intake
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A.M.A. Teixeira1
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Empirical equations to estimate dry matter intake (DMI; dependent variable, y) by goats involve a set of 
uncertain input of independent variables (x) of which both y and x have errors. Thus, we aimed to investigate 
the influence of x values of empirical equations commonly used for estimating DMI on the uncertainty of DMI 
output (y). The empirical equations evaluated were: AFRC [1993; DMI(kg d-1) = (150.3 – 78 × qm – 0.408 × 
BW) × BW0.75×1000-1], for growing goats fed fine diet; AFRC (1998) [DMI(g d-1) = (76.7 × BW0.75) × (–0.666 
+ 1.333 × ME – 0.266 × ME2); Luo et al. (2004) [DMI (kg d-1) = –0.0047 ±0.03072 + (0.9637 ± 0.04928 × MEp 
× ME-1) – (70.27 ± 23.534 × ADG × BW-1) + (38.71 ± 12.224 × ADG × BW-0.75) – (243.4 ± 121.73 × (ADG 
× BW-0.75)2)], for growing goats; INRA(2007) [DMI(g d-1) = –0.308 + 0.0435 × BW + 0.00370 × ADG]; and 
NRC (2007) DMI(kg d-1) = {0.04× BW×(BW×MW-1) × [1.7–(BW×MW-1)]} × [1.0–1.7×(0.8–DMdig)], based 
onCSIRO (2007), adjusted for dry matter (DM) digestibility. In which: DE=digestible energy, kcal g- 1 DM; 
BW=body weight, kg; MW=mature BW, kg; ME=metabolizable energy, Mcal kg-1 DM (AFRC, 1998) or MJ 
kg-1 DM (Luo et al., 2004); qm=metabolizability; MEp=predicted ME requirements, MJ d-1; ADG=average 
daily gain, g d-1; DMdig=DM digestibility coefficient.For each x variable, we generated probability 
distribution functions (PDF) and obtained the Spearman correlations among them using @Risk 7.5. The PDF 
were obtained using a database of 498 observations from four studies with Saanen goats from 14.4 to 48.7 
kg BW. These goats were fed ad libitum twice a day (total mixed diet with 10.9 ± 1.19 MJ kg-1 DM of ME 
and 15.7 ± 2.57 g of crude protein), and averaging 1.03 ± 0.255 kg d-1 DMI and 135.7 ± 59 g d-1 ADG. Using 
the low and high x inputs, within the 90% confidence intervals of the PDF, we built tornado plots to analyze 
each empirical equation prediction. The most influential x and its contribution to the DMI variance were 
BW (92.8%), BW0.75 (95.3%), MEp (70.4%), BW (100%), and MW (47.5%) in AFRC(1993), AFRC(1998), 
Luoetal.(2004), INRA(2007), and NRC(2007) equations, respectively. In the manner that the x variables were 
parametrized in AFRC(1993),AFRC (1998), INRA (2007), and NRC (2007), the qm, ME, and ADG [zero 
impact on both INRA (2007) and, NRC (2007) equations] inputs have little or no effect on DMI predictions. 
Similarly, BW and ADG contributed with less than 1% of variation in the Luo et al.(2004) equation, the ME 
of the diet reduced DMI predictions and accounted for 11.6% of variation on DMI prediction. Also, one must 
carefully decide the most suitable feeding system to adopt to predict energy requirements while using Luo et 
al. (2004) on DMI prediction, given the importance of the MEp in this equation.

Keywords: DMI, Saanen, vulnerability analysis
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Total bacterial count of rumen contents of cattle fed tropical or temperate 
pastures
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Rumen represents a complex microbiome, which microorganisms populations s, especially bacteria perform 
different physico-chemical functions, essential for obtaining energy from ruminants. Fibrous carbohydrates 
usually represent the main source of nutrients toanimal. However, nutritional and morphological characteristics 
of pasture, as well as the effect of seasonality, are factors that exert a great influence on the total bacterial 
count in grazing animals. The objective of this study was to quantify the number of total bacteria of the 
solid and liquid fraction of samples collected from crossbred (Nelore x European) cattle grazing temperate 
or tropical grasses. Experimental design was a completely randomized design, with four treatments and 10 
repetition. Temperate pastures were ryegrass (Lolium multiflorum, LAM) or oat (Avena strigosa, Schreb.) 
plus ryegrass, and the tropical pasture were Brachiaria spp. or Cynodon Plectostachyus plus Brachiaria 
spp. Samples of ruminal fluid, approximately 80 mL, were collected from the center of the ruminal mass 
of crossbred cattle, with a mean of 2.5 years, slaughtered in commercial slaughterhouses, from different 
properties in the southwest of Paraná, within a 150 km radius, during the September 2015 through July 2016. 
Animals were submitted to 12 hours fasting prior slaughtering. For total bacterial counts in both solid and 
liquid fractions, 25 g of sample were taken and added 225 mL of buffered peptone (1% solution). From this, 
sequential dilutions were made up to 10 -10 in peptone solution as described above. From each dilution an 
aliquot of 1 mL was taken and inoculated into sterile petri dish, adding a layer of about 30 mL of standard 
agar (Plate Count Agar). Subsequently, these plates were transferred to a bacteriological incubator at 36°C 
for 24 hours. The plates were read using a manual colony counter. Data were submitted to analysis using the 
of Linear Models, generalized with Poisson distribution (p<0.01) and the procedure GENMOD was used. 
The mean values of the total bacteria counts were 470.1 x 1010 mL (liquid fraction) and 24.7 x 1010 mL (solid 
fraction), in the tropical forages Brachiaria Spp. + African Star 105.2 and 61.2, respectively. For the grasses 
Azevém + Brachiaria spp. The counting of the total bacteria was not possible through the methodology used 
due to high quantity.
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Two metabolizable energy levels in the last third of gestation of beef cows 
on placenta efficiency
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Poor pasture quantity and quality availability is common for animals grazing native pastures during winter 
in Uruguay. Cow-calf systems are usually subject to energetic restrictions during late gestation as a result of 
spring calving. Evidence on the effect of an energetic restriction in the last third of gestation on key variables 
such as placental efficiency of beef cows is scarce. The objective of the experiment was to evaluate live weight 
of female calves, placenta structure and the efficiency of the placenta and the cotyledons. The experiment 
was carried out in Uruguay (33ºS, 56ºW). Twenty-two pregnant cross-bred cows carrying female calves were 
assigned at day 199 of gestation, to one of two treatments: a) cows fed a TMR calculated to provide 125% of 
the metabolizable energy requirements (high, H, n = 11); b) cows fed a TMR calculated to provide 75% of 
the metabolizable energy requirements (low, L, n = 11), according to NRC 2000. Experimental period was 81 
days and live weight of female calves was registered at birth. All the placentas were collected and weighed 
and total number of cotyledons counted. Placental efficiency was calculated for each treatment based on the 
live weight of the calves as a function of the weight of the placenta. Cotyledons efficiency was calculated for 
each treatment based on the live weight of the calves as a function of the glandular mass (glandular mass = 
weight by number of cotyledons). Statistical analysis was performed using mixed linear model (SAS 9.3), 
with treatment and age of the mother as fixed effect and sire and cow biotype as randomized effects. Female 
calves in H treatment tended to be heavier at birth (P = 0,09) than those from L treatment (mean ± em; 34.9 
± 2.59 vs. 32.9 ± 2.49 kg). Placenta weight was similar (P = 0,18) between treatments (4.65 ± 0.78 vs. 4.18 
± 0.76 kg, H and L respectively). No differences were found (P = 0,31) on total number of cotyledons (97.3 
± 9.75 and 88.3± 8.23 for H and L, respectively). Placental efficiency was not different between groups (P = 
0.63, H = 8.2 ± 1.0 and L = 8.4 ± 1.0) nor the cotyledons efficiency (P = 0.98, H = 18.1 ± 5.77 and L = 18.1 
± 5.37). Energy restriction in the last third of gestation did not affect the efficiency of the placenta under the 
conditions of the present study.

Keywords: Fetal programming, energy restriction, placenta efficiency
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Ultrasound measures of Nellore cattle supplemented of yeast and probiotic 
in the north of Mato Grosso
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The search for better results on the performance and carcass traits of cattle under grazing has required efforts 
in the elaboration of diets that satisfy them both the producer and the consumer; therefore, the supplementation 
of grazing cattle is one of the main strategies for the intensification of systems. It is important to identify the 
effects of dietary supplementation on bovine growth through ultrasound imaging, which in addition to being 
an indication of the carcass composition allows estimation of the thickness of subcutaneous fat, as it helps 
to protect the carcass cold shortening. The objective of this study was to evaluate bovine carcass alterations, 
by means of ultrasound images, finished with pasture with additives supplementation. Twenty-eight non-
castrated males of the Nellore breed were randomly divided into four supplementation groups (Group 1 = 
Urea; Group 2 = Urea + Optygen; Group 3 = Group 2 + Yeasts; and Group 4 = Group 3 + Probiotic). The 
experimental area used was of eight hectares, with Brachiaria brizantha cv. BRS Piatã, subdivided into four 
pens. The experiment lasted for 98 days, with 14 initial days of adaptation and the remainder subdivided into 
three sub-periods of 28 days, with the performance of ultrasonic readings at the end of each sub-period. For the 
measurement of the rib eye area (REA) and the subcutaneous fat thickness of loin (SFTL), images were taken 
between the 12th and 13th ribs, transversal to Musculus longissimus thoracis. For fat thickness of the rump 
(P8), the images were taken at the junction between M. gluteos medium and M biceps femoris, with the use 
of vegetable oil as an acoustic coupling. Data were analyzed using the Statistical Analyzes System software in 
a completely randomized design. The animal of Group 3 showed high (P< 0.05) REA and P8 starting of third 
of sub-period, with means of 82.83 cm2 to REA and 5.97 mm to P8, in contrast, means of 80.07, 77.75 and 
76.74 cm2 and 5.63, 5.47 and 5.44 mm, respectively, of other groups. To SFTL, no difference (P> 0.05) was 
observed among treatments, with general means of 5.53 mm in the end period. It can be concluded that the 
use of yeasts as an additive in the supplementation of cattle to pasture presented beneficial effects on carcass 
composition.
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Use of distiller’s dried grain with soluble (DDGS) in food of goats Boer
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The industrialization of agricultural products can result in coproducts with potential for use in ruminant feed. 
The coproducts of ethanol production from corn are identified in the literature as distiller’s dried grain with 
soluble (DDGS), which are obtained after fermentation of starch by yeast and selected enzymes to produce 
ethanol and carbon dioxide. The objective of this study was to evaluate the inclusion of DDGS replacing 
soybean meal in diet of goats confined to animal performance evaluation. The experiment was conducted 
using 27 goats Boer (15 uncastrated males and 12 females), with initial average weight of 20 kg, distributed 
in completely randomized design with three treatments: control with 0% of DDGS and other 50% and 100% 
of DDGS replacing soybean meal. The diets consisted of pelleted feeds containing alfalfa hay, ground corn, 
soybean meal, and/or DDGS, mineral supplement, ammonium chloride. Diets have been adjusted according 
to the requirements for growing goats. The animals were weighed at the beginning of the experiment and 
every 14 days. Daily, before the feed supply, the leftovers were weighed for the control of dry matter intake 
(DMI). Levels of DDGS (0, 50 and 100%) in the diets did not influence (P>0.05) the DMI (0.736, 0.708, 
0.722 kg/day), average daily gain (ADG) (0.193, 0.181, 0.181kg/day), final live weight (32.100, 31.922, 
32.433 kg), total weight gain (12.466, 12.011, 12.200 kg), feed conversion ratio (FCR) (4.023, 4.215, 4.397 
kg DM/kg gain), feed efficiency (FE) (0.260, 0.248, 0.245 kg DM/kg DM intake), and days of confinement 
(DC) (69.77, 74.55, 76.22 days) respectively. However noted differences (P<0.05) in function of the sexes, the 
males showed DMI (0.760 kg MS) larger than the females (0.673 kg DM). The AGD was also greater in males 
than females (0.222, 0.136 kg/day respectively). In FCR the males have better results (P<0.05) than females 
(3.499, 5.103 kg DM/kg DM gain), the same is true for FE (0.291, 0.201 kg DM/kg DM intake). For the DC 
(P<0.05) the males (58.26 days) has a difference of 34 days unless females. In conclusion the DDGS replacing 
soybean meal does not affect animal performance.

Keywords: Coproduct, feedlot, performance, ruminant
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Use of live yeast and mannanoligosaccharides in grain-based diets for 
cattle: apparent digestibility of nutrients
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Live yeast Saccharomyces cerevisiae and mannanoligosaccharides (MOS) have been studied as feed additives 
in ruminant nutrition and they have demonstrated the ability to select ruminal bacteria for improvement of the 
ruminal fermentation process and nutrient digestibility. The aim of this experiment was to study the effects 
of live yeast (Saccharomyces cerevisiae) and mannanoligosaccharides (MOS) supplementation on apparent 
digestibility of nutrients of cattle fed a grain-based diet. Three Holstein steers with mean body weight of 
497±3 kg implanted with ruminal and abomasal cannula were used in a 3x3 Latin square experimental design. 
The animals were kept in pens (9 m2) and fed ad libitum diets containing 95% concentrate. The treatments 
were control (no additive), 1.5 g kg-1 DM live yeast (Saccharomyces cerevisiae - NCYC 996-1010 CFUg-1) 
and 1.5 g kg-1 DM MOS. Feed intake was recorded daily throughout the experiment and samples of diets 
and orts were collected. Beginning on d 7th through d 18th, steers received a single intra-ruminal dose (10 g 
d-1) of titanium dioxide (TiO2) to estimate the duodenalflowandfecaloutput.Beginning on d 14th, duodenal 
digesta and fecal samples were collected at different times during 3 d (08:00, 14:00, 20:00, 02:00, 10:00, 
16:00, 22:00, 4:00, 12:00, 18:00, 24:00 and 06:00 h) to determine the partial and total apparent digestibility 
of nutrients. Samples of diet, orts, duodenal digesta and feces were pooled by animal within each period. All 
samples were dried in a forced-air oven at 55°C for 72 hours and were ground through a 1-mm screen Wiley-
type mill and then stored for subsequent analyses. Samples were analyzed for DM, OM, CP, NDFcp and 
EE. Concentrations of non-fibrous carbohydrates (NFC) and total digestible nutrients (TDN) were estimated 
using previously established equations. All data were analyzed using thesoftware. Duodenal digesta and 
feces samples were further analyzed for titanium concentration. The intake of nutrients was not affected 
(P>0.05) by additives supplementation. The values of DM intake were 9.6, 11.0 and 10.6 kg d-1 forthe control 
treatment, live yeast and MOS, respectively. The apparent ruminal digestibility (RD), intestinal (ID) and 
total (TD) of DM, OM, CP, NDFcp, EE and NFC were not affected (P>0.05) by the dietary supplementation 
of additives. Despite the duodenal flow of CP have increased 46.7 g and 80 g with live yeast and MOS, 
respectively, relative to control diet, this amount was not enough to influence this variable.Nutrient intake, 
and digestibilityresponsestotheuseofliveyeastsandMOSintheruminantdietshavebeen very conflicting, mainly 
due to innumerable factors such as different diet composition, animal type, physiological status, strain type 
and yeast and MOS doses used in the researches, which may affect the response of the animals supplemented 
with these additives. The supplementation of live yeasts and MOS in cattle receiving grain-based diets did 
not influence the apparent digestibility of nutrients, but more research is needed in order to corroborate these 
results.
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Use of live yeast and mannanoligosaccharides in lambs fed grain-based 
diets: performance and carcass yield
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The use of diets with high cereal grain content requires greater attention, due the risks the occurrence of 
rumen acidosis that negatively affects the animal performance, leading to significant economic losses. In 
this sense, the use of probiotics and prebiotics as natural additives could help to stabilize the ruminal pH, 
thus providing a nutritional and metabolic advantage to improve the productive efficiency of ruminants. The 
aim of this experiment was to study the effects of dietary supplementation with live yeast (Saccharomyces 
cerevisiae), mannanoligosaccharides (MOS) and the association of both on performance of lambs fed a grain-
based diet. Twenty-Two Dorper x Santa Inês crossbred lambs with 24 ± 2 kg of live weight were distributed 
in a completely randomized design with four treatments and eight replications. Sheep were kept in cages and 
fed ad libitum diets containing 76.5% whole corn, concentrate (soybean meal, urea and mineral supplement) 
and corn silage. The treatments used were: control (without additive); 2 g kg-1 DM live yeast (Saccharomyces 
cerevisiae-NCYC 996-1010 UFC g-1); 2 g kg-1 DM MOS (460 g kg-1 DM cell wall of Saccharomyces cerevisiae) 
and the association 2 g kg-1 DM live yeast + 2 g kg-1 DM MOS. The animals were weighed every 21 d. Daily 
weight gain (DWG), feed conversion and daily dry matter intake (DMI) were determined. The animals were 
slaughtered when reaching body weight between 37 - 40 kg according to Regulation of the Industrial and 
Sanitary Inspection of products of Animal Origin-RISPOA. The hot carcass was weighed to obtain the hot 
carcass yield and after 24 hours in the cold chamber at 4°C, the carcasses were weighed to calculate the cold 
carcass yield and the losses by cooling. All data were analyzed using the GLM procedure of SAS software. 
The DMI of the lambs were 957; 1.039, 971 and 968 g d-1 and the DWG were 233; 267; 242 and 247 g d-1 

for control, live yeast, MOS and yeast + MOS treatments, respectively. The parameters of performance, DMI, 
final weight, daily and total weight gain and feed conversion of the lambs were not affected (P>0.05) by the 
additives addition in the diet. The results for slaughter weight, hot carcass weight, cold carcass weight, cooling 
loss, hot carcass yield and cold carcass yield did not show effect (P>0.05) from dietary addition of additives. 
The supplementation with live yeast, MOS and the combination of both in lambs fed grain-based diets did not 
influence the performance and carcass yield.

Keywords: high grain, prebiotics, probiotics, supplementation
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Use of rumen-protected fat on protein metabolism of sheep

Simone Pedro da Silva*1, Gilberto de Lima Macedo Júnior1, Thauane Ariel Valadares de 
Jesusa, Maria Júlia Pereira de Araújo1, Karla Alves Oliveira1, Carolina Moreira Araújo1, 

Paulo Arthur Cardoso Ruela1, Marco Túlio Siqueira1

1Universidade Federal de Uberlândia, Uberlândia/MG, Faculdade de Medicina Veterinária 
(FAMEV)

*College professor – simone.silva@ufu.br

The objective was to evaluate the protein metabolic of sheep consuming levels of rumen-protected palm fat. 
We used five sheep females at five months old who received concentrated feed with different levels of palm 
rumen-protected fat (0.0%, 4.0%, 8.0%, 12.0% and 16.0 %). The experimental diets were composed of 70% 
of corn silage and 30% of concentrate (composed of corn meal, soybean meal, protected fat and mineral 
salt). The experimental period was five periods of 15 days (10 days for adaptation and five days for sample 
collection). The blood collection was done by venipuncture, with vacuntainner in tube with capacity of 10 ml. 
All collections were taken in the morning before the first feeding. Samples from each animal were centrifuged 
and pipetted into eppendorfs for further laboratory analysis using the commercial Lab Test® kit. The protein 
metabolites determined were: uric acid (mg dL-1), total protein (g dL-1), albumin (g dL-1), creatinine (mg dL-1), 
urea (mg dL-1) and globulin (g dL-1). The experimental design was a Latin square, with five treatments, five 
repetitions (animals) and five periods. To evaluate the effect of treatments statistical regression a level of 0.05 
significance was used. No effect of the inclusion rumen-protected fat on serum albumin, urea and creatinine 
(P>0.05). However, the inclusion rumen-protected fat caused a linear increase in blood uric acid concentration, 
which may indicate an improvement in microbial protein synthesis. The highest concentrations of total protein 
and globulin were derived from animals fed with 4 and 8% protected fat. The decrease of total plasma proteins 
is related to deficiency in feeding when disposed pathological causes. Diets with less than 10% protein cause 
decreased serum protein, which indicates that the diet used in this study supplied the protein demand of the 
animal. The concentrations of albumin and globulins were above the reference concentrations reported in the 
literature. Albumin very low suggest inadequate intake of protein, which indicates again that animals had 
their protein demand supplied by the diet. The serum urea is directly related to the diet protein and to the 
energy protein ratio of the diet in the present study the concentrations of this metabolite were within the range 
considered as reference for the sheep, and it was possible to infer that there was adequate synchronization of 
energy protein degradation of the diet. It is concluded that sheep fed with rumen-protected palm fat do not 
present negative changes in protein metabolism so this product can be used in their feeding up to16%.

Keywords: lipids, microbial protein, urea

Acknowledgment: We would like to thank a company Kemin do Brasil LTDA.

Theme 9  |  Ruminant nutrition and production

mailto:simone.silva@ufu.br


54ª. Reunião Anual da Sociedade Brasileira de Zootecnia
 24 a 28 de Julho de 2017

Hotel Bourbon Cataratas – Foz do Iguaçu – Brasil
ISSN 1983-4357

Anais da 54ª. Reunião Anual da Sociedade Brasileira de Zootecnia | Foz do Iguaçu 2017 | ISSN 1983-4357 1226

Validation of the n-alkane technique to estimate dry matter intake in sheep
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The objective of this work was to evaluate the accuracy of the n-alkanes marker to estimate the dry matter 
intake in sheep. The experiment was conducted at the agronomic experimental station of the Federal University 
of Rio Grande do Sul (Eldorado do Sul, RS, Brazil). Twelve male sheep with an average live weight of 35 kg 
were housed in metabolism cages, provided with feed and drinking troughs. Twice a day, at 9 am and 6 pm, 
the animals were fed with annual ryegrass (Lolium multiflorum) in four levels: 1.5, 2, 2.5% of live weight 
and ad libitum during two experimental periods. Each period had 10 days for adaptation to handling and diet, 
and 12 days to the evaluation of dry matter intake (DMI). The observed DMI was measured by subtracting 
leftovers from the total of dry matter offered. The estimated DMI was performed using the double n-alkanes 
technique. Each animal received orally, for 12 days in the morning feed, a cellulose pellet impregnated with 
about 63 mg of the external marker dotriacontane (C32). Forage sample was collected daily (from day seven 
to day 12) from the forage offered to the animals, and then all daily samples were homogenized to compose 
a single sample. From the seventh to the twelfth day of dosing, before pellet administration, fecal samples 
were collected per rectum, identified individually and frozen. At the end of the collection period, the samples 
from each animal was thawed and homogenized to compose one sample per animal. The estimated DMI was 
calculated from the concentration of n-alkane present in the forage and feces (C31 and C33) and its homologous 
pair dosed orally C32, using the C31-C32 and C32-C33 pairs. The DMI values were expressed as a percentage of 
live weight (%LW). The data were submitted to the regression analysis by the statistical program JMP (JMP 
Pro Version 12.0.1, 2015). The DMI estimated by the n-alkane C31 the equation generated was DMI= 0.4122 
+ 0.6152 * x, with r² = 88.95 (P<0.0001) and the DMI estimated using the n- alkane C33 the equation was DMI 
= 0.5655 + 0.6832 * x, r² = 87.69 (P<0.0001). Regardless of the pair used to estimate the dry matter intake, 
the values of the determination coefficient obtained were high showing accuracy when using the double 
n-alkanes technique to estimate sheep intake. However, estimated DMI was overestimated for both C33 and 
C31 n-alkane, with averages of 0.066 and 0.536% of the live weight, respectively. The accuracy of the intake 
estimates depends on the similarity of the fecal recovery rate of the natural and dosed n-alkane. In this work, 
C33 had a fecal recovery rate closer to that of C32, which showed a smaller difference between observed and 
estimated intake. Therefore, it can be concluded that the C32-C33 n-alkane pair can be used to estimate the dry 
matter intake of sheep fed with annual ryegrass.

Keywords: annual ryegrass, dotriacontane (C32), hentriacontane (C31), tritriacontane (C33), marker
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Water intake by Girolando heifers in integrated crop, livestock (ICLS) and 
forestry (ICLFS) systems
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Water is not only one of the most important nutrients in animal nutrition, but also plays an essential physiological 
role related to the thermal homeostasis. Heat stress in dairy cattle is one of the leading causes of decreased 
production and fertility. The objective of this work was to evaluate the water intake of Girolando heifers in 
integrated crop, livestock (ICLS) and forestry (ICLFS) systems. Trial was carried out at experimental field 
of Embrapa, Porto Velho, Rondônia, Brazil. Experimental period was from September to November of 2015. 
Eight 25 month-old Girolando (¾Holstein × ¼Gir) heifers with 262.5±85.6 kg of live weight (LW) were 
randomly distributed between two homogeneous groups submitted to pastures cultivated with Brachiaria 
brizanta cv. Xaraés under intermittent management for maintain forage dry mater availability above 15% of 
LW. The pasture of ICLFS was shaded by seven tiers of eucalyptus (Eucalyptus grandis)trees using 3x3 m of 
planting distance. The experimental design was a 2x2 crossover with two systems (ICLS and ICLFS) and two 
sequences of 30-day periods (10 days for adaptation followed by 20 days for data collection). A behavioral 
study was done by bioacoustic data collected during 48 hours using MP3 recorders. Data were analyzed 
by Audacity® software for identification of time (in minutes) spent by animals in the activity of drinking 
water. Concomitantly, the ambient temperature and relative humidity data were taken from datalogger-
thermohygrometers adapted in PVC shelters placed in the center of each experimental area. The THI values 
were estimated by Kibler’s equation: 1.8Ta - (1 - RH) (Ta - 14.3) + 32; where Ta is the ambient temperature 
in °C, RH is the relative humidity as a fraction of the unit. Variance analysis was performed by MIXED 
procedure of SAS. Means were compared between treatments (ICLS and ICLFS) within two period of the day 
(daytime = 6 a.m. to 6 p.m. and night time = 6 p.m. to 6 a.m.) by Tukey test at 5% of significance level. There 
was a significant (P<0.05) difference between daytimes, being the higher water consumption observed during 
the day (7.56 vs. 1.43 minutes, respectively). Regardless daytime, heifers spent more time drinking water in 
the ICLS (5.87 vs. 3.12 minutes, respectively), which should be explained by the differences (Pr = 0.0226) 
between THI values of ICLS and ICLFS (79.0489±0.3123 and 78.9797±0.3123, respectively). Girolando 
heifers spent more time drinking water during the day and in unshaded pasture.

Keywords: animal welfare, silvopastoral, warm stress
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Weight and tissue composition of the suckling lambs in ryegrass (Lolium 
multiflorum L.) pasture system or feedlot
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The composition of the carcass related to the proportion of muscle, fat and bone can be influenced by race, 
sex, age, slaughter weight and feed. But the food system is one of the main responsible for the modification 
in the development of sheep carcass tissues. The objective of this research was to evaluate weight and tissue 
composition of the palette of suckling lambs finished in ryegrass pasture or confined. The experiment was 
conducted a tthe laboratory of sheep in the Federal University of Santa Maria, RS, Brazil, between August 
2015 and January 2016. Were used 16 lambs come from simple deliveries from crossing alternated between 
the Texel and Ile de France, lambs uncastrated. The animals were subjected to two types of treatments, the 
first characterized by the termination of lambs at the foot of the mother exclusively ryegrass pasture and the 
second by finishing lambs at the foot of the mother in feedlot, where the diet consisted of hay Tifton (Cynodon 
spp.) and ground corn (Zea mays). When they reached 30 kg of live weight the lambs were slaughtered, the 
palette of the right half carcass of each animal was separated, weighed and frozen. Subsequently, the palettes 
were thawed and physical separation and weighing of fat, bone, muscle and other tissues were performed. 
After the percentage of the tissue components was made, the data were submitted to analysis of variance and 
F test at 5% of significance. There was no  significant difference(P<0.05) between treatments for any of the 
studied variables. The mean values of the variables are: in the ryegrass pasture, 1.350 ± 0.293 for palette (kg), 
56.20±2.81formuscle(%),18.05±5.12forfat(%),18.30±2.61forbone(%)and7.45 ± 2.37 and others (%). At the 
feedlot termination, 1.267 ± 0.149 for palette (kg), 53.71 ± 1.94 for muscle (%), 21.47 ± 3.44 for fat (%), 18.14 
± 1.98 for bone (%) 6.67 ± 1.01 and others (%). The termination of suckling lambs both ryegrass pasture and 
in feedlot had no effect on weight and tissue composition.
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Analysis of the hygienic and sanitary conditions of establishments of 
provided by meat in Imperatriz-MA

Fabiolla S. Rabelo1, Mayara C. Ribeiro*1, Marcos V. T. Encarnação2, Nadia R. Stefanine1, 
Sandra B. Silva2, Magna F. Oliveira1, Jerry K. F. M. Junior1, Airton B. Santos1

1Universidade Federal do Tocantins/UFT, Araguaína/TO; 2 Universidade Estadual da Região 
Tocantina do Maranhão/UEMASUL, Imperatriz/MA
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The hygienic and sanitary conditions of the beef supplying establishments are paramount to guarantee product 
quality and food safety. Since, meat is the most consumed animal food in Brazil. However, meat can be an 
inexhaustible source of microorganisms, which may even be responsible for food-borne infections. This study 
therefore aimed to analyze the hygienic and sanitary conditions of establishments that provide beef in three 
main Marketplace in Imperatriz-MA, by visits were made to establishments and applied questionnaires to the 
owners thereof in 2016. The poor structural conditions of the meat marketing establishments, like this as bad 
habits and hygiene, handling problems and the precarious conditions of the meat storage are the main forms 
of transmission and microbial proliferation. All establishments were in inadequate hygienic and sanitary 
conditions thus impairing the quality of the product and may even cause serious damage to consumers' health 
since it is a favorable environment for contamination by microorganisms. The establishments that market 
beef in the three main markets in the city of Imperatriz did not have satisfactory sanitary conditions. Since 
all the analyzed manipulators presented inadequate, where they did not use EPI's correct for the exercise 
of the function. It was found that the ideal would be to hold lectures and trainings with the manipulators in 
order to make them aware of the importance of hygienic sanitary conditions and health risks that pathogenic 
microorganisms can cause as well as a more effective participation of surveillance agencies. Therefore, there 
is a clear need for greater control surveillance sanitary in these facilities as well as the adoption of training 
courses for meat handlers as measures to reduce the risks associated with meat consumption. 

Keywords:  Meat, hygiene, handling, quality
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Analysis of the Profile of Milk Consumers in the Western Amazon, Brazil
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Milk is a natural food of high nutritional value; it has a relevant economic role for the Brazilian agribusiness 
sector due to its contribution in the income and employment, favoring the establishment of the man in the 
field. The objective of this paper was to study the socioeconomic profile of the consumers of milk responsible 
for buying food for their families, living in different neighborhoods in the city of Sena Madureira, Acre, 
Brazil. The method used was descriptive, survey type, data were collected with the help of a questionnaire 
that included objective questions referring to gender, age, schooling, income, housing, number of members 
of the consumer family and numbers of children, from a sample of 401 consumers. The data obtained were 
processed and analyzed using Excel l® software (Windows 2010). As a result, it was observed that 73% of 
the interviewees are female, and approximately 57% correspond to the age group of 30 to 59 years, from the 
consumers of the municipality 34% have the complete average school level, 61% answered that they live 
with a partner or children, 81% have children, 59% of consumers do not work and 55% of respondents have 
low family income. The collection of these data was intended to assist in the development of programs to 
encourage milk consumption in the municipality, and the information obtained is available to help increase 
the commercialization of milk and dairy products.
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The objective of this study was to evaluate meat consumer preferences and viability of placing meat shops in 
Botucatu, São Paulo, and Florianópolis, Santa Catarina. A survey considering meat cuts and place of purchase 
according to monthly income of the interviewees was carried out in both cities. Questions made included 
monthly income (up to 2, 2 to 4, 4 to 10, 10 to 20 and more than 20 minimum wages), place of purchase 
preference and place of effective purchase (meat shop, supermarket, butcher shop), preferred beef cuts and 
beef cuts effectively purchased and type of meal when beef was consumed (daily routine or special meals like 
barbecue).Income classes differed significantly (P<0,01) with respect to preferred place of purchase, indicating 
that although more people prefer to buy at butcher shops they actually do it at supermarkets probably because 
their shopping also includes other products, they have a limited amount of time and also because beef cuts 
from butcher and meat shops are usually more expensive. Two to 4 minimum wages income class significantly 
differed from other income classes with respect to their effective purchased beef cuts of tenderloin, sirloin 
steak, sirloin tri tip roast, top sirloin cap, hump steak, chuck, rump steak, and beef ribs cuts (P<0,01). This can 
be explained by the fact that, in spite of higher prices of those cuts, consumers do not mind to pay more for 
better quality beef cuts. When income classes were compared regarding the type of meal for beef consumption, 
daily routine was chosen first in all income classes, barbecue being the second option. An exception was the 
2 to 4 minimum wage income class where more people indicated preference for beef cuts in special meals. 
Results indicated that consumer’s preferences and purchase of beef cuts are associated with income and 
purchase place. With regard to the viability of opening a beef outlet, both cities presented opportunity for this 
type of service, however more studies related to target public, logistics and economic sphere, including costs, 
risks and return on investment, are needed.

Keywords: monthly income, consumer opinion, cuts, cattle
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The aims of this work was to conduct a study of the market and behavior of milk consumers, among 
residents responsible for family food purchases, living in the city of Sena Madureira Acre, Brazil. Milk is 
one of the main agricultural products, the growth of this trade and consumption is related to the economical 
and nutritional importance that generates jobs and income for the population. Data were collected using 
questionnaires containing objective questions, referring to the preference and consumption of milk and dairy 
products, place of purchase of these products, frequency of consumption, ideal quantity and preference of the 
product, available for sale from a sample of 401 consumers. The data obtained were processed and analyzed 
using the software Excel l® (Windows 2010). The results analyzed indicated that milk is the product of greater 
acceptability (39%), especially whole milk (56%), the most consumed milk derivative (31%) is butter, 95% 
from respondents answered that they buy milk. Most consumers buy from supermarkets and are said to be easier 
to buy together with other non-dairy products, 86% consume milk daily, while 43% of consumers say nothing 
replaces milk. Regarding packaging, 76% prefer one liter and 59% stated that UHT is the ideal packaging for 
convenience, 54% of respondents consume milk daily and 34% said that quality is the determining factor at 
the time of purchase. The results showed that the most consumed dairy product is butter and the main variable 
that determines the purchase is the nutritional quality. 

Keywords: Habit consumption, quality, variables
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Body weight estimate of Moura pigs by morphologic measures

Isla de S. Cesca*1, Adriane R. Barbosa¹, Verônica L. Santos¹, Marson B. Warpechowski¹
1Universidade Federal do Paraná, Curitiba/PR
*Graduation student – islacesca@gmail.com

One way to estimate the animal weight in situations where the scale is not available is the morphometry, 
as the example of the thoracic circumference, used to estimate weight of many species. However, a few 
scientific works were found about this method for pigs, specially dealing with Brazilian locally adapted 
breeds. The aim of this study was to develop method to predict the weight of Moura swine by equations 
based in morfologic measures. Data bank was composed by a hundred measurements made in seventy pigs 
of both sexes, with weight from 15,0 to 250,0 kg, from the conservation herd of the Universidade Federal 
do Paraná. The measurements used (cm) were the thoracic circumference (TC), body length (BL, from the 
cranial occipital border to the tail insertion), head length, inter-orbital distance, shoulder height, haunch 
height, height of the tail insertion, abdominal circumference, neck circumference and shank circumference. A 
sample of ten information, randomized into the sex classification and weigh range, was take off from the data 
bank, and reserved to use for the equations evaluation. The prediction equations were obtained by multiple 
linear regression, selected by the adjusted R², using the procedures Regression Model Selection and Multiple 
Regression, of the StatGraphics Plus 4.0. The evaluation was performed by linear regression between the 
measured (Y) and estimated values (X) obtained with each equation, using the nullity hypothesis tests for 
intercept equal to zero (β0 = 0) and e slope equal to one (β1 = 1), include in the Model Calibration procedure 
of the same statistical software. TC was the better predictor variable and was included in all selected equations. 
However, the plotted standardized residuals of the equation based only in TC (E1; Weight = - 28,5910 + 
2,1430*TC; R² = 90,8%) presented a curvilinear shape, that was changed to a randomized shape with the 
square transformation of the predictor variable (E2; Weight = - 22,2060 + 0,0102*TC²; R² = 93,7%). The same 
residual behavior was verified with the equations developed with the other predictor variables, being applied 
the same square transformation to all. Were evaluated the equations E1, E2 and all other with the adjusted 
R2 higher of that two. For E1, was obtained intercept no different of zero (β0 = 6,95; p>0,075), and slope 
do different of one (β1 = 0,86; p<0,003), with standard error of 5,20 kg and R² = 98,7%, that was improved 
with the quadratic transformation (E2), reducing the standard error to 3,99 kg, with β0 = 4,53 (p>0,130), β1 = 
0,89 (p<0,004) and R² = 99,3%. From the all other equations evaluated, only the inclusion of the BL resulted 
in better prediction (E3; Weight = - 26,3580 + 0,0077*TC² + 0,0027*BL²; R² = 95,2%), resulting in β0 = 
4,71 (p>0,079), β1 = 0,90 (p<0,004), R² = 99,4% and standard error of 3,49 kg. The body weight estimation 
of Moura pigs by morphometric equations based in TC and LB variables, with square exponent, result in 
acceptable accuracy. 
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Content analysis and classification of meat brands in Rio Grande do Sul, 
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Labeling plays an important role in consumer life from purchasing decision to brand assessment. Information 
on meat brands tends to play a relevant role in the beef segment, due to the increasing demand of consumers 
beyond competitiveness in the national and international scenario. During the years 2014 to 2016, the 
availability of beef brands in the gondolas of four supermarket chains in the city of Porto Alegre was monitored 
fortnightly, 13 brands stood out in this period. A verbal and non-verbal content analysis was performed 
using MAXQDA12 software, considering a) format (traditional: rectangular, oval or square, intermediate: 
traditional with differentiated and innovative edges: labels with a completely different format), b) colors, 
c) category referred to the product (premium, selected certified, guaranteed quality, mature, environmental) 
and d) presence of certification (internal or external certification). The results show that most of the labels 
(77%) are in the dimension of the intermediates and only 15% present a format considered as differentiated or 
innovative. The black color is between the labels (38%), this color theoretically confers nobility, distinction, 
elegance and if it is bright along with gold, it is considered the ultimate luxury, followed by white (23%) 
and blue (23%) that in the dark tone calls the man to the infinite, the clear causes a sensation of freshness 
and hygiene, mainly beside the white, the turquoise blue brings a feeling of force expressing sensation of 
cold; The yellow color (15%) considered a luminous color, bright and colorful, brings mixed feelings of 
joy and satisfaction. As for categorization, 46% do not have any specification or differential of the brand or 
product in their descriptions, 23% mention quality assurance, 15% are in the category of certified brands 
(certifications linked mainly to breed associations) and 16% are distinguishes between categories of mature 
meat or environmental responsibility. Products classified as premium or selected were not identified in this 
period. Of all the products 69% do not have any type of certification, 23% external certification (apparent 
seal) and only one of the brands representing 8% of the sample makes mention of internal certification. Most 
of the labels evaluated are classified as traditional or intermediaries, showing that the meat industry still 
adopts conservative characteristics regarding labeling formatting. Most of the products are not categorized, 
evidencing that there is space for the development of products with differentiated brands. 
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Discount for the fat cow as compared to the fat ox in Rio Grande do Sul, 
Brazil
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The monitoring of the market price of both fat cow and ox is an excellent tool to frame out the logistics 
of supply and demand in the agribusiness as well as for the decision process. However, in order to figure 
out the market conjuncture one must watch the long-term prices, to indentify the high and low scenarios. 
This study aims at pointing out the best time for commercialization of fat cow and ox. The prices of the fat 
been analyzed, collected by the Núcleo de Estudos em Sistemas de Produção de Bovinos de Corte e Cadeia 
Produtiva (NESPro), in 2015 and 2016, and after that, the montlhy discount for the cow as compared to the 
ox has been. From that temporal analysis it was possible to identify that the average discount for the fat cow 
as compared to the fat ox was of -8,54% and -9,65%, in 2015 and 2016, respectively. The highest valorization 
of the cow in 2015was in July, caused by the minor participation of females for culling (33,3%) and of a 
atypical offseason, with the price per kg of live weight of R$ 5,56 and an yearly average of R$ 5,14. In 2016 
the supply of cow for culling increased in 3%, with the highest live weight price per kg in February, of R$ 
5,16, and an yearly average of 4,85. So, it was noticed that the discount with the major difference between the 
years studied was in July, with the figure of -8,31 in 2015 and -10,88 in 2016, since there was a devaluation of 
11% in the price paid for the cow live weight. In the monthly analysis it was noticed that December presented 
the highest discount for the cow as compared to the ox: in 2015, - 9,89% and in 2016, -11,1%, representing 
a drop both in the price for the cow as for the ox. This month has the characteristic of a great market demand 
for beef and, consequently, a lower purchase price offered by the meat industry. In spite of the fact that the 
year of 2016 represented a drop in the value of the cow live weight price per kg in July, that presented a better 
opportunity for sales as observed in the previous year. For, in spite of the devaluation, the price stayed above 
the average. In a yearly analysis, we notice, in the two years studied, the first semester as the most favorable 
for the breeder’s profitability, once the ox and the cow live weight price was higher than the yearly average. 
This analysis is then stated as an excellent tool for the breeder’s planning, because it is available in public 
institutions and easily accessed.
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Estimation of fecal output by titanium dioxide marker using the 
conventional method of analysis and the technique of laser diffraction
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*Doctoral Student - ludhianar@ufmg.br

The traditional method of analysis of titanium dioxide (TiO2) in feces consists of digesting the feces sample 
in macrokjeldahl tubes, adding hydrogen peroxide, transferring this content to balloons for titanium detection 
by spectrophotometry. This technique is time-consuming and can be dangerous for the researcher and the 
environment. Thus, processes that can minimize the time and the steps of analysis are advantageous to enable 
the use of the marker. The use of the instrumental technique of laser diffraction particle size (Partica) has 
potential of use in the determination of metals, and can be used to determine TiO2 in feces samples. The aim of 
this work was to evaluate the fecal output estimated by TiO2 in feces of calves fed milk and milk replacer with 
different dosage of propolis by the conventional method and Partica. Feces of 12 male calves were collected 
in two periods, each period with 12 days (seven days of adaptation to the marker and five days of total fecal 
collection). In period one (P1) the animals were 30 days old and at the end of period two (P2) the animals 
were 60 days old. Capsules containing 2 g of TiO2 were orally provided with the liquid diet in the morning 
and in the afternoon. The statistical design used was randomized blocks with arrangement in Split plots, the 
plots were techniques (Partica, conventional and total collection) and the different dosage of propolis (T1- 0 g 
propolis, T2 – 0.1 g propolis, T3 – 0.2 g propolis and T4 – 0.5 g propolis) and the subplots were the periods. 
All animals received 2 L of milk in the morning, 2 L of milk replacer in the afternoon and starter ad libtum. 
The means were tested by the tukey test (P = 0.05) in the software Sisvar. The results obtained in the Partica 
and conventional technique were compared with the total fecal collection. The results obtained by the total 
fecal collection for T1 and T2 in both periods (109.73 T1P1; 109.77 T2P1; 190.55 T1P2; 81.41 T2P2) differed 
statistically (P <0.05) from the conventional technique (89.04 T1P1; 76.00 T2P1; 163.00 T1P2; 132.00 T2P2) 
and Partica (107.33 T1P1; 66.00T2P1; 144.00 T1P2; 182.00 T2P2). In the T3 and T4 diets, there was no 
statistical difference (P>0.05) between the total fecal collection (108.43 T3P1; 101.85T4P1; 184.94 T3P2; 
186.97 T4P2), conventional technique (85.33 T3P1; 98.65 T4P1; 180.67 T3P2; 170.00 T4P2) and Partica 
(90.00 T3P1; 96.00 T4P1; 182.00 T3P2; 184.00 T4P2) in both periods. The differences between the estimation 
of fecal output between diets probably occurred due to the higher incidence of diarrhea in the T1 and T2 
diets in both periods, which led to the incomplete recovery of the marker in the feces. In conclusion, the both 
techniques of analysis of the TiO2 concentration in the faeces can be used to estimate fecal output. 
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Fasting time and occurrence of full stomachs in swine
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Brazil is one of the largest world producers and exporters of pork. Due to its high productive potential 
concerns can be raised about the quality of the meat it produces to attend most demanding markets. Factors 
that involve pre-slaughter handling can affect the animal’s welfare and, in consequence, the product that will 
be commercialized. Among stressing factors is fasting time, which is the interval between the time between 
the animals abstain of feed and the time they are slaughtered. Prolonged fasting times or its absence can 
directly affect the final quality of the product. The objective of this study was to evaluate the relationship 
between fasting time and the frequency of full or empty of stomachs after evisceration of swine. The study 
was conducted in a slaughter plant under the Federal Inspection Service (SIF), located in the middle west 
region of Santa Catarina state, Brazil, which sells in the local as well in the international market. A total 
of 3.860 animals were evaluated. Fasting time was 6, 8, 10 or 12 hours. Differentiation between full and 
empty stomachs was done visually by the quality control employees of the slaughter plant. It was observed 
that animals under 6 and 8 hours fasting time presented full stomachs compared to animals under 10 to 12 
hours fasting time. It was concluded that 10 hours fasting time is more appropriated for swine to eliminate 
gastrointestinal content than 6 and 8 hours fasting time, resulting in a decreased risk of carcass contamination 
caused by the rupture of intestinal bags during evisceration and consequent condemnation of carcass parts or 
viscera by SIF. 
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Foam stability during shelf life of eggs of laying hens with different ages 
housed in organic production system
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The evaluation of foam stability is important for the manufacture of products that use eggs from the organic 
system in its composition. This stability refers to the retention of the maximum volume of foam formed as a 
function of the resting time, and is generally measured by the release of fluid from the foam. Foams have a 
wide variety of applications in the food industry, influencing the establishment of shelf life and the appearance 
of food products. The objective of this work was to determine the foam stability of eggs from laying hens 
at different ages housed in an organic production system, without the use of additives, throughout the shelf 
life. The eggs were collected in a farm with certification of organic production of Viamão city, RS, Brazil. 
The evaluations of the experiment were carried out at the Federal University of Rio Grande do Sul. The 
experimental design was completely randomized into factorial: tree - laying ages x four - days of storage. 
A total of 144 eggs of the Isa Brown strain were collected at different ages (40, 50 and 60 weeks of age), 
and foam stability evaluations were performed at zero (day of collection), 14, 28 and 42 days of storage. All 
storage periods had 12 replicates each and the eggs were stored in a room with humidity control (70 ± 4%) 
and temperature (14 ± 2°C). The eggs were broken, separating the albumen from the other components, and 
after measuring the albumen height of the same, 10 mL of each sample was pipetted into a plastic container 
where it was beaten with a mixer for two minutes at 1 300 rotations per minute. Then the foam formed was 
transferred to a funnel which was on a tube, where it was rested for 60 minutes, finally the amount of liquid 
formed and accumulated was measured with the aid of a volumetric pipette (ml). There was a significant 
interaction (P<0.05) in all the evaluated responses. As for albumen height, eggs from laying hens 40 weeks 
presented higher albumen height values on all storage days. In relation to foam stability, there was a difference 
between ages and between days of storage, and the results found in eggs of laying hens with 40 weeks were 
higher than eggs of laying hens with 50 and 60 weeks from 14 days of storage. The amount of liquid drained 
at 42 days in eggs of laying hens with 40 week was almost double the value found for the other two ages. Eggs 
from younger layers may have greater amount of water in the albumen and this fact could be the reason to the 
protein of albumen to lose their structure more quickly. It concluded that the eggs of older laying hens in the 
organic production system showed lower height albumen and higher foam stability and this may be related 
with improved the shelf life of eggs.

Keywords: albumen, egg quality, storage
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The environment temperature is an important factor for maintenance and development of stingless bees 
colonies. The temperature range interferes in the development of the colony, because part of the productive 
energy of the bees goes to the thermoregulation. The type of rational hives can influence the constant internal 
temperature maintenance in the brood area. The thermostatic effect of the thickness of the material used 
allows the retention of the heat generated by bees. The models of rational hives suitable for the various 
stingless bees species are an important feature to be considered in rational breeding. With the purpose of 
evaluating the best physical conditions to maintain the internal heat of the hives, seven models of rational 
hives were compared, submitted to the same temperature conditions in a controlled environment. The type of 
rational hives used for this experiment are described in the literature, as: ACF (Antônio Carlos Faria), INPA 
(Instituto Nacional de Pesquisa da Amazônia), APA (Associação Paranaense de Apicultores), Hexagonal 
without polystyrene lamina (SSP), Hexagonal with polystyrene lamina (SCP), Ostrovski-Tomporoski (OT) 
and adapted OT (OTA) - 1 cm external wall thickness. All produced in cedar wood (Toona ciliata). In order 
to match the internal temperature of the hives, they were conditioned in a forced-air oven Marconi model MA 
035/5 at 40 °C, for 150 minutes (being the initial 60 without lid). In each one of them, an EasyLog EL-USB-1 
data logger programmed to register the temperature every five minutes. After such period, the hives were 
removed and kept in an controlledtemperature room at 18 °C for 150 minutes. The internal temperature of all 
boxes increased until reaching equilibrium, obtaining a plateau, and gradually reducing after the hives were 
removed from the forced-air oven. The heat loss curve from the plateau was evaluated by linear regression, 
using the temperature data expressed as fractions of the maximum temperature (Y) and the natural logarithm 
of the time in minutes (X). Regression coefficients, representing the rate of heat loss, were compared by the 
95% confidence interval (t), two-tailed, n-2 = 60). The SSP rational hives did not differentiate (p>0.05) from 
the others. The rational hives ACF, INPA and APA (with thinner walls) lost heat faster (p<0.05) than SCP, OT 
and OTA (walls with polystyrene). The thickness of the rational hives walls and the material used, polystyrene 
sheet, are important variables in maintaining the internal temperature, which allows greater efficiency in the 
retention of heat in the brood area. 
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The aim of this research was to estimate the incidence of pectoral myopathy in Pectoralis Major muscle in 
broilers reared in different commercial facilities types. Data were collected in a broiler slaughterhouse, located 
in the Center-West region of Brazil. The 5580 broiler breast samples were evaluated mixed (equivalent to 
3% of the number of birds slaughtered of each livestock) of the two broiler houses: Dark-house and tunnel 
system. The macroscopic evaluation and classification of degrees of incidence of muscle change the pectoralis 
major muscle was considered the following classification of breasts: Grade 0: Normal or Absence, Grade 1: 
Intermediate or Moderate and Grade 2: Severe. The evaluation of the production performance used: Final 
average weight; food conversion; average daily gain; final weight gain; feed intake; mortality; viability and 
productive efficiency index. The single-factor variance was used to analysis and comparisons of means by 
Student’s t test and to estimate the association between the incidence of pectoral myopathy and type of facility 
(n = 3000) and analyzed by Logistic Regression: odds ratio and relative risk (95% CI). Birds from the dark-
house system present higher chances (26%) and risks (13%) to development changes in muscle fibers in the 
pectoralis than the birds of the tunnel system, indicating that birds exposed to those conditions can increase 
chances and risks of increased incidence of myopathy. The birds bred in a rearing environment such as in the 
dark house had higher feed intake with 10% higher. The occurrence of myopathy pectoral present significant 
association for birds raised in dark-house with increased chance of risks of muscle change with moderate to 
severe. 
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Influence of shelf life on the microbiological characteristics of the meat of 
lambs fed with oilseeds
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Considered an important diversification option for Brazilian agribusiness, sheep farming has been expanding 
its market in a promising way in recent years. And this growth is associated with a new profile of consumers 
that are more perceptible to the quality of the food. Due to its physicochemical composition, meat products in 
general, during the storage period, are altered by the deterioration of their constituents such as proteins, fats 
and carbohydrates, and by the microbial action that interfere in the quality of this food. In turn, the quality 
of the sheep meat is associated with several factors related to the animal, the environment and nutrition. 
Therefore, the nutrition that the animals receive interferes in the composition of the meat, also influencing the 
visual and organoleptic characteristics. Therefore, this work had the purpose of evaluating the microbiological 
stability of the ovine meat stored under refrigeration. The analyzes of mesophilic and psychotrophic aerobes, 
Salmonella sp., Fecal and thermotolerant coliforms, and Staphylococcus aureus were performed on 23 samples 
of the Longissimus muscle from lambs fed diets containing soybean, canola and crambe grains. Samples were 
stored for 10 days in refrigeration. The design was completely randomized and the data interpreted by analysis 
of variance and regression considering a 5% probability. There was growth of mesophilic and psychotrophic 
aerobic microorganisms, but the presence of Salmonella spp, S. aureus and Escherichia coli was not detected 
in the stocked sheep, regardless of the composition of the diet offered. Therefore, regarding the microbial 
population, the evaluated sheep meat was suitable for consumption until the last day of storage.
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Carcass condemnation is monitored under the Federal Inspection Service (SIF) at slaughterhouses and data 
are registered at the SIF inspection online platform (SIGSIF). Selected condemnation data within SIGSIF may 
indicate animal welfare problems during pre-slaughter handling; however, these data have not been used to 
that goal in Brazil yet. The aim of this study was to analyze SIGSIF data potential to animal welfare purposes, 
as well as quantifying swine carcass condemnation related to animal welfare problems during pre-slaughter 
handling in Paraná, Brazil. Monthly reports of pig carcass condemnation were collected using the o SIGSIF 
from January 2011 to December 2016 in Paraná, Brazil. These causes, according to SIGSIF terminology, 
were anemia; myopathy; soft and exudative meat, dark; firm and dry meat; contusion; traumatic injury; non-
ambulatory animals and dead on arrival. A total of 602,006 individual carcass condemnations were observed, 
15.0% (90,390) of which due to causes related to welfare problems during pre-slaughter handling. The most 
prevalent condemnation problem related to pig welfare was contusion, reported on 7.0% (42,255) carcasses, 
followed by traumatic injury with 5.0% (30,504) condemned carcasses and anemia with 1.5% (9,299) 
condemned carcasses. The less prevalent problem was myopathy and it was observed on one carcass. Dead 
on arrival is an important animal welfare indicator and occurred in 2,327 pigs of total individual carcass 
condemnations. The results show the potential of the SIGSIF data to be used to animal welfare purposes, also 
indicating the need for greater attention during pig pre-slaughter handling in Paraná, Brazil. 
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Qualitative and quantitative characteristics of egg hatchery waste
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The poultry industry in Brazil has increased in recent years, and stands out as the second largest chicken 
meat producer in the world, and currently hatching eggs production reaches 650 million dozens. Inside the 
poultry industry, the hatchery is known as the environment responsible for the embryonic development that 
will originate the 1 day chick. Factors like quality and bark of the matrix directly influence the incubated eggs 
viability, thus also influence the residues generated amount in the hatchery, which can vary between 8 and 
12% of the incubated eggs.Therefore, the study objective was to characterize qualitatively and quantitatively 
of hatchery residues of eggs discarded in many stages (eggs’ room in eggs’ reception (ER), transfer to the 
disposal manual (TMA) and mechanical (TME), both at 18 days of incubation, and birthplace (BP) at 21 
days of incubation) in relation to the age of the matrices (young: 25, 26 and 32 weeks; median: 35, 37 and 
44 weeks old;: 48, 67 and 68 weeks).The quantities of residues discarded residues quantities in the steps and 
ages of the described matrices were measured and the total solids (TS), volatile solids (VS), pH and the most 
probable numbers (MPN) of total coliforms were also determined. The daily discard from younger matrices 
was 1.2% in ER, 0.04% in TMA, 3.5% in TME and 12.0% in BP. The discarded material from the median age 
was 0.20%, 0.05%, 1.2% and 12.7% in the ER, TMA, TME and BP, respectively, in relation to the total eggs 
incubated, respectively. In the egg room the older ages discarding was lower than the others, with 0.06% per 
day, but was higher in manual transfer, with 0.1% of discard, also produced 2.2% in TME and BP showed 
15.5%. The average of TS and VS levels of all collection points were 45.9 and 62.3% for young birds, 47.5% 
and 66.9% for middle-aged birds and 46.9 and 65, 6% for old birds. However, considering the collection 
points, there was a greater distinction in TS and VS results, with 30.8 and 75.2% in ER, 46.5 and 76.2% in 
TMA, 36.6 and 68.3% in TME and 73.1 and 41.7% in BP. Regarding the presence of total coliforms, when 
egg residues were collected from young mothers, values of 3.4 and 5 were observed in ER, 1.70 and 10 in 
TMA, 3.76 and 5 in TME and 2.55 and 9 in BP. In the collections of discards of matrices with median ages 
in ER, TMA, TME and BPwere found: 3,44e5; 2.22e10; 9.76e5 and 1.9e9 NMP coliforms, respectively. 
Similar results were observed with older ages: 3.40e5, 1.30e10, 1.45e6, 4.28e9, for ER, TMA, TME and BP, 
respectively. The residues of all ages had a pH of 7.4 in the ER, in the TME they remained between 7.4 and 
8.0 and BP were between 7.1 and 7.6, in the TMA were found the lowest values of pH (6.7, 6.6 and 6.8, For 
young, middle and old, respectively). Therefore, during the incubation period, higher residues were discarded 
during the incubation process, higher TS concentrations and high numbers of coliforms. 

Keywords: poultry, coliforms, solids
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Reactivity of sheep and their relationships with the Performance

Victor Carvalho Machado da Costa*1, Sirlei Aparecida Maestá1, Juliana Andréa Osorio 
Balan1, Ricardo da Fonseca1, Luiz Claudio Nogueira Mendes2, Thaís Monique de 
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1Universidade Estadual Paulista Júlio de Mesquita Filho, Campus de Dracena/SP; 
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*Student – machado0victor1@gmail.com

It intensifies the study of reactivity as a behavioral component of fundamental importance for the performance 
of production animals. Reactivity affects economic issues as it is associated with productive performance 
and animal welfare. The literature lacks information on the reactivity for sheep, especially during handling. 
The present work had as objective to verify the effects of the reactivity on the productive performance of 
sheep of different breeds and crosses. The study was conducted in the sheep farming of the São Paulo State 
University (UNESP), Araçatuba Campus. A total of 120 animals were used. All animals were submitted to the 
same diet, lodging and handling. At the beginning of the experimental period, and every 28 days, all animals 
were weighed, but only in the first and last weighing, they were fasted solids for 16 hours. The methodology 
used in the assessment of reactivity was performed through visual observations during the first 20 seconds 
of the animal's stay in the chute. The data of movement, escape, breathing, vocalization, kicks, ear posture, 
tension and body weight were collected. Batches were evaluated during weighing. The experimental design 
was completely randomized. The treatment was considered to be the groups of reactive and non-reactive 
animals formed from the cluster analysis. The least squares method was used to estimate the parameters of 
the statistical model. It was observed that in all the periods that were performed to the measurements of the 
reactivity, the weights of the non-reactive animals differed significantly (P <0.01) in relation to the reactive 
animals. At the end of the third evaluation period the mean weight gain for the non-reactive and reactive 
animals was 41.31 kg and 31.17 kg, respectively. It was concluded that the reactive animals performed less 
than the non-reactive animals. 

Keywords: Reactive, Animal Behavior, Animal Welfare, Sheep
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Relation between slaughter time and use of mobile containing wall in box 
of stunning for cattle
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Marechal Cândido Rondon/PR
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The use of containment boxes, in addition to bringing benefits to the animal, with the use of a movable 
wall inside them, facilitates the operation for animal hanging, thus reducing the process time. Based on 
these considerations, the objective of this work was to evaluate the time and efficiency of cattle slaughtering 
operation by the use of a mobile containment wall in a stall box. Therefore, the methodology of this work 
was an experiment in three frigorific from different regions. A total of 5,003 animals were analyzed at three 
frigorific in different cities: Campo Grande and Coxim in Mato Grosso do Sul and Rancharia in São Paulo. A 
data collect was on the stunning box. The time was marked from the closing of the entrance door, when the 
animal was inside the box, until the complete closing of the lateral door, when the animal was evacuated to a 
next step and was analyzed the relation of time of contention with their evacuation (if it was on the right or left 
side). Statistical analysis was performed using the SAS software, and the tests performed when relevant by the 
Tukey test at 5% probability, the design was completely randomized (CRD). From the analysis of contention 
time the results obtained for Rancharia - SP were on average 18.67 ± 3.03 seconds. In Coxim - MS the mean 
time was 33.13 ± 6.36 seconds. Campo Grande - MS mean overall time was lower than the others with 14.26 
± 3.69 seconds. With the use of the wall 2,436 observations were analyzed randomly and the mean time was 
of 21,70 ± 10,15 seconds. Without the use of the wall 2,560 observations were collected, averaging 19.78 ± 
6.42 seconds The time difference of approximately 2 seconds more when using movable wall was related 
to the time spent to activate it. The use of the movable wall was fundamental to the correct fall side of the 
animal (right) in Campo Grande and Coxim. In Campo Grande, the use of the mobile wall showed 86.87% of 
effectiveness. For Coxim it represented a percentage of 64.65%. From the study, it was possible to conclude 
that the movable wall should be used to contain the livestock cattle before their slaughter, such method leads 
them to go to the correct side and it does not cause any delays for their slaughter process.

Keywords: livestock cattle slaughtering, containment equipment, rational management
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Hamburgers are popular products, but can have high sodium content. Thus, the food industry has been trying to 
reduce sodium in foods by replacing with other substances. Potassium chloride (KCl) is a common alternative 
and a possible substitute for sodium, however, provides a negative taste to the product. Other natural ingredients, 
including herbs and spices, can be used as potential flavor additives in meat and meat products. This study 
was realized to evaluate the effect of the partial substitution of sodium chloride by potassium chloride using a 
hipossodic salt and the inclusion of aromatic herbs and spices on sensory evaluation of beef hamburger. This 
study was carried out in the Laboratory of Quality Analysis of Animal Products, Universidade Estadual de 
Maringá (UEM). Meat samples from the rib section of the muscle Multifidi dorsi, was ground with an electric 
grinder (MCR 10 - NR12 – G. Paniz), manually mixed with texturized soy protein, cold water, spices and 
herbs (Allium sativun, Oreganum vulgare, Bixa Orellana and Capsicum baccatum). The hamburgers were 
molded using a manual cut with 50 g unit-1 and a thickness of 1 cm, were identified, packed in a vacuum and 
stored at -4°C. Three treatments were tested: control (CON) – 100% of common salt (1 g contained: 390 mg of 
sodium and 25 mcg of iodine), with addition of aromatic spices and herbs; T25 - reduction of 50% of common 
salt, substituted with 50% of hyposodic salt (1 g contained: 267 mg of potassium, 191 mg of sodium and 25 
mcg of iodine) with addition of spices and herbs and T50 - with 100% of hyposodic salt with addition of 
spices and herbs. Sensory analysis (consumers) was applied in order to verify the preference and acceptance 
of the samples. The test was composed of a hedonic scale of nine points, varying from disliked very much 
(1) to liked very much (9), and applied to 37 untrained testers. The samples were analyzed in relation to the 
attributes of aroma, flavor, texture and overall acceptance. The samples were grilled, cut into small cubes, 
wrapped in aluminum foil identified with random three-digit numbers and served to consumers. The attributes 
were assessed by analysis of variance using the general linear model (GLM) with SPSS (v.15.0) (IBM SPSS 
Statistics, SPSS Inc., Chicago, USA) for Windows. The partial substitution of sodium chloride did not change 
(P>0.05) the color, aroma, flavor, texture and overall acceptance of beef burgers. The scores attributed to 
the color and aroma was between 6.5 and 6.8 which is between “I liked it slightly” and “moderately”, and 
the scores attributed to flavor, texture and general acceptance was greater than seven (7), between “I liked 
it moderately and I liked it very much”. The substitution of common salt for hyposodic salt in hamburger 
with the use of herbs and spices is an effective strategy for the acceptability of this product, not altering the 
sensorial aceitability quality at the level of 50% of substitution and thus enabling the sodium reduction. 
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Shelf life of brown eggs of laying hens with different ages in organic 
production system
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The consumer's interest in organic food increases gradually for a healthier diet, and in this context, the egg 
has a large share as a food with high biological value. The loss egg quality is an inevitable and continuous 
process over time. There are laws in Brazil about the control of temperature and storage of commercial egg, 
however new research about shelf life of eggs from the organic system is still necessary. The objective of 
this work was to evaluate the shelf life of eggs from laying hens housed in organic system at different ages, 
considering the external and internal egg quality. The eggs were collected in a farm with organic production 
certification in the Viamão city in the RS, Brazil. The evaluations of the experiment were carried out at the 
Federal University of Rio Grande do Sul. The experimental design was completely randomized into factorial 
tree laying age x four days of storage. A total of 144 eggs from brown laying hen were collected at different 
ages (40, 50 and 60 weeks) and quality evaluations were performed at zero (day of collection), 14, 28 and 42 
days of storage. Each storage period had 12 replicates and the eggs were stored in a room with humidity (70 ± 
4%) and temperature controlled (14 ± 2°C). The eggs were weighed on the day of collection and on the days 
of evaluation to measure the weight loss during the storage period. After breaking, the percentage of albumen, 
yolk percentage and shell percentage were measured. There was a significant interaction (P<0.05) in all the 
evaluated responses. There was greater weight loss when the laying age and storage period increased and at 
42 days of storage the weight loss of eggs from hens with 60 weeks was four times greater than the eggs from 
hens with 40 weeks (4.45 g x 0.85 g). The percentage of albumen and yolk did not differ between the laying 
ages. In the 14 days of storage was observed that the percentage of albumen decreased and yolk percentage 
increased in the eggs from hens with 40 weeks whereas in the eggs of hens with 50 and 60 weeks this fact was 
observed in the 28 days of storage. This may be justified by the fact that the yolk absorbed the water present 
in the albumen during storage period. The shell percentage was lower in eggs of hens with 60 weeks but this 
value increased at 28 days of storage. Younger layers eggs lost less weight during storage period probably 
due to their higher shell thickness and porosity. On the other hand the older layers eggs had a lower shell 
percentage may be due to the decline in the deposition of calcium in eggshells. The storage period and the 
laying age influenced significantly the weight loss of eggs while the egg composition was affected exclusively 
by the storage period between 40 and 60 weeks of laying age. 
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Shelf Life on the physico-chemical characteristics of the meat of lambs fed 
with oilseeds
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1Federal University of Grande Dourados, Dourados/MS
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With the increase in the production of sheep meat, it has found new markets and consumers more demanding in 
relation to the quality and consumption of healthier foods. In this way, meats of better nutritional and sensorial 
quality have a preference, and this is associated with the amount of lipids present in the meat and the profile 
of the fatty acids of the same. The physical and chemical characteristics of the meat are altered by the feed 
that the animal receives, influencing the subsequent composition of the meat and, consequently, the quality 
and shelf life of this food for human consumption. Being considered a very perishable food, conservation 
techniques are applied in order to increase the viable time of this product. Therefore, it is necessary to obtain 
information on the effect of the inclusion of oilseeds in lamb feed, meat quality and shelf life. In view of the 
above, the objective of this work was to evaluate the physical, chemical and fatty acid profile of sheep meat 
kept refrigerated for ten consecutive days after slaughter, from animals fed a diet containing different oilseeds. 
The analyzes were performed on 23 samples of the Longissimus muscle from lambs fed diets containing 
soybean, canola and crambe grains. The design was completely randomized and the data interpreted by 
analysis of variance and regression considering a 5% probability. In the instrumental analysis the shear force 
showed a linear decreasing effect in all diets, the intensity of red (a *) was decreasing and yellow (b *) was 
decreasing, both with linear effect during the storage period. The fatty acid profile had its proportions changed 
during the evaluated days. Thus, it was found that the refrigeration storage time in the different diets with 
oilseeds interfered with the quality of the mea 
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Sodium reduction on beef hamburger: color and lipid oxidation
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Hamburgers are popular products, but have high sodium content, up to as much as 540 mg per 100 grams of 
product in some cases. Thus, the food industry has been trying to reduce sodium in foods by replacing with 
other substances. Potassium chloride (KCl) is a common alternative and a possible substitute for sodium. This 
study was realized to evaluate the effect of the partial substitution of sodium chloride by potassium chloride 
and three freezing time (1, 60 and 120 day) on color and lipid oxidation of beef hamburger. This study was 
carried out in the Laboratory of Quality Analysis of Animal Products, Universidade Estadual de Maringá 
(UEM). Meat samples from the rib section of the muscle Multifidi dorsi, was ground with an electric grinder 
(MCR 10 - NR12 – G. Paniz), manually mixed with texturized soy protein, cold water, spices and herbs 
(Allium sativun, Oreganum vulgare, Bixa Orellana and Capsicum baccatum). The hamburgers were molded 
using a manual cut with 50 g/unit and a thickness of 1 cm, were identified, packed in a vacuum and stored at 
-4°C. Three treatments were tested: control (CON) – 100% of common salt (1 g contained: 390 mg of sodium 
and 25 mcg of iodine), with addition of aromatic spices and herbs; T25 - reduction of 50% of common salt, 
substituted with 50% of hyposodic salt (1 g contained: 267 mg of potassium, 191 mg of sodium and 25 mcg 
of iodine) with addition of spices and herbs and T50 - with 100% of hyposodic salt with addition of spices and 
herbs. The measured of color was based on the CIElab system, using a portable spectrophotometer of the brand 
Minolta CM-400. The lipid oxidation was mediated from 2-thiobarbituric acid reactive substances (TBARS) 
and results were expressed as mg of malonaldehyde (MDA) per 1000 g of sample. Hamburger attributes 
were assessed by analysis of variance using the general linear model (GLM) with SPSS (v.15.0) (IBM SPSS 
Statistics, SPSS Inc., Chicago, USA) for Windows. The substitution of common for hyposodic salt with KCl 
and freezing time had no influence (P>0.05) in the color of beef hamburgers, the values of luminosity (L*) 
ranged from 37.27 to 39.69. These variations in L* may be related to the type of muscle used, the breed of the 
animal and processing. The values for green to red coloration (a*) were between 9.80 and 12.42 and values 
of blue to yellow coloration (b*) were between 12.97 and 13.54. In this study, no differences were observed 
(P>0.05) between treatments and freezing time on lipid oxidation of beef hamburgers. During hamburger 
processing there is greater contact with the environment (oxygenation) and there is an increase in MDA 
values. The maximum values of MDA per kg of meat (0.194 mg of MDA Kg-1 hamburger), demonstrating 
that even after 120 day of freezing storage the product might be well accepted. The use of KCl may be an 
alternative for reduction of sodium content in foods, a replacement of 50% NaCl per KCl did not change color 
values and lipid oxidation within 120 days of study. 
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