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Challenges for Sustainable Intensification of Beef Production
in the Tropics (from genetic perspective)

• Improve growth, sexual precocity and lifetime production

• Beef tenderness & others (REA, BFT, MAR)

• Feed efficiency (enviromental concern)

• Reduce inbreeding & mating decisions

• New novel phenotypes (livestock precision)

• Multi-breed evaluations with small reference populations 

• Multi-omics approaches to increase the efficiency of meat production



Evolution of Genomic Evaluations at ANCP

Most of the beef Zebu breeding 
programs have implemented 

genomic selection

GEBV

Intensive use of young 
Sires

Single step method (ssGBLUP):
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Estimated Progeny Equivalents (Nelore Clarified v3.1) for Validation Animals
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EBVs for cow-calf phase BLUP Accuracy Genomic Accuracy Estimated Progeny Equivalents

Age first calving 0.16 0.23 10

Early heifer pregnacy 0.17 0.40 21

Stayability (longevidad) 0.11 0.28 22

Cow productivity 0.12 0.36 22

Maternal ability 0.14 0.41 45

Adjusted weight at 120 days 0.23 0.37 12

Adjusted weight at 210 days 0.23 0.38 11

EBVs for growth and fattening phase BLUP Accuracy Genomic Accuracy Estimated Progeny Equivalents

Adjusted weight at 210 days 0.27 0.42 11

Marbling 0.20 0.36 6

Ribeye area 0.19 0.36 9

Fat thickness 0.19 0.32 6

Higher impact on reproductive and maternal traits



GEBV trends for growth and longevity: Impact of genomic selection

Birth year

W210

Birth year

GS

Before GS
0.222 kg / yr

After GS
0.689 kg / yr

Cow Accumulated Productivity

GS

After GS
0.406 kg / yr

Before GS
0.112 kg / yr



Impact of using genotyped young sires on carcass traits

GEBV sires ranking evolution for rib eye area (REA) and the REA records of their progeny

REA progeny records
N=195,332
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REA increased 12.1 cm2

+1.69% Carcass yield
+10.14 kg of CW/animal

6.5 million of head in feedlots in Brazil: Potential to increase approx. 66,000 tons the CW 



Impact of selection for residual feed intake (RFI): Extreme Sires

• Top ranked GEBV sires for RFI
✓74 genotyped sires with at least 10 

progeny records for RFI (5,269  records)

• Bottom ranked GEBV sires for RFI
✓40 genotyped sires with at least 10 

progeny records for RFI (3,891 records)
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-0.121 kg DM/day

+0.158 kg MD/day

Distribution of RFI progeny records of extreme GEBV sires
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Group of GEBV for RFI BottomTop

✓ We need approx. 470 tons less of corn grain (90% DM) to feed 10,000 animals during 150 
days of feedlot during the finishing phase

A difference of 0.279 
kg of DM per day



Decreased feed intake after 10 years of selection for increased feed efficiency 
(RFI) in Nelore cattle 

DMI increased 0.030 kg in 10 yrs

DMI decreased 0.804 kg in 10 yrs

Including RFI as one selection criterion

DMI Records from Rancho da Matinha (N=4,112) DMI Records from Nelore Breeding Program (N=14,771) 

RFI is not considered as selection criterion

10.4% of DMI reduction in 10 yrs of selection for feed efficiency

Birth year Birth year



Multibreed genomic evaluation (metafounders) in 
indicine beef cattle

W210

1SLB Guzera 2MTB Guzera SLB Brahman MTB Brahman

Accuracy 0.52 0.80 0.71 0.80

Bias -1.70 -1.07 -1.60 -1.71

Dispersion 1.03 1.06 0.99 1.01

W450

SLB Guzera MTB Guzera SLB Brahman MTB Brahman

Accuracy 0.23 0.64 0.33 0.74

Bias -15.7 -6.8 -7.98 -6.05

Dispersion 0.32 0.76 0.33 0.74

SC450

SLB Guzera MTB Guzera SLB Brahman MTB Brahman

Accuracy 0.25 0.69 0.32 0.72

Bias -0.82 -0.49 -0.62 -0.48

Dispersion 0.46 0.86 0.59 1.01

1SLB: Single breed genomic evaluation of Nelore, Guzera and Brahman; 2MTB: Multibreed genomic evaluation of Nelore, Guzera and Brahman

Fapesp #2021/04807-2

Higher impact on breeds with small reference populations



Genomic prediction for healthy beef production in the tropics

Fapesp funding 2011/21241-0



Genomic prediction for beef tenderness in Nelore cattle

Fapesp funding 2017/03221-9



Feedlot Profitability : Optimal Slaughter Point

Heritability - h²d 

Feedlot Profitability 0.34



Future: the challenge of multi-omics science integration

. Understand and Predict
Better (“BigData”): 

Use of biomarkers in genetic
evaluation and managment

decisions

14
Fonte: Loor et al. (2015). Nutrigenomics in livestock: systems biology meets nutrition



Ribeiro et al., unpublished

Prediction ability for residual feed intake including potential functional variants using
multi-tissue RNA-Seq data

Peripolli et al. unpublished

Prediction ability for early heifer pregnacy incluiding quantitative trait nucleotides in 
single-step GBLUP



Genomic information to improve mating decisions and decrease 
inbreeding in Nelore cattle

Peripolli et al. (2018)



• Genomic selection for crossbreeding decisions

• Combination ability in terminal crossbreeding system to improve beef quality and efficiency

• New traits need to be recorded with more emphasis on environmental impact

• High-dimensional phenomics

• Genotype x environment interaction

• Selection for specific objectives and environment

• Epigenetic markers and environmental records

• Next Generation Sequencing

• New genetic variations associated with adaptive traits

• Holistic multi-omics approaches to improve mating and management decisions

• System genetic approach

Future Perspectives for Sustainable Intensification of Beef
Production in the Tropics
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