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Brazilian Agribusiness
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Brazilian beef cattle industry

® >200 M heads
® Tropical environment
® Mostly zebu populations
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Breeders’decisions

« Which animals to breed?

* How many offspring from each animal?

e How are the chosen bulls combined with the
selected cows?

Viat ngs!




PampaPlus - Index (I1QG)
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PampaPlus - Mozilla Firefox

Mating tool
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Indice de Qualificagio Genética (1QG)
PampaPlus - Hereford - Braford
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Contents lists available at ScienceDirect

Livestock Science

journal homepage: www.elsevier.com/locate/livsci

Genetic parameters and trends for traits of the Hereford and Braford breeds | )
in Brazil™ Gt

B.B.M. Teixeira®*, M.D. MacNeil>®!, R.F. da Costa?®, N.J.L. Dionello®, M.J. Yokoo",
F.F. Cardoso™"

2 UFPEL/FAEM/Departamento de Zootecnia,/PPGZ, Campus Universitdrio, s/n°, 96010-900 Pelotas, RS, Brazil

® Delta G, 145 Ice Cave Rd., Miles City, MT, United States

© Department of Animal, Wildlife and Grassland Sciences, University of the Free State, P.0. Box 339, Bloemfonrein 9300, South Africa
d Embrapa Pecudria Sul, Rodovia BR-153, Km 632,9 Vila Indusirial, Zona Rural, Caixa Postal 242, CEP: 96401-970 Bagé, RS, Brazil

Parametros

E(AG/year) 1.154

-0.262 0.764 0.038
R(AG/year) 0.232 -0.052 0.156 -0.002 0.009 0.0046

R/E (AG/year), % 20.1 19.8 20.4 5.3 26.5 20.9
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Independent culling traits

N &

Navel Size Score




Getting rid of the uncomfortable red-
bars

18/06/2019 pampaplusnet.com.br/visualizar/animal .php?id=431839
Avaliagio Genética PROGRAMA DE AVALIACAO
m GENETICA
HEREFORD E BRAFORD - PampaPlus E@a P 0’
lus Parceria ABHB/Embrapa
Hereford & Braford Edicio Maio/2019 Polo de Exceléncia em Genética Taurina

Animal
Tatuagem: TE1001 Género: M
Nascimento: 02/09/2011 Raca: Braford
Livro: CCG Registro Def.: 181526
Grau de Sangue: 38 Nome: SERENO 38-TE1001

Pai: SAO MIGUEL 38-9309 TAURA

Mie: NOVA ESPERANCA 38-3026
Niimero de reb. ¢/ filhos: 2 Niimero de filhos avaliados: 207
Esta ficha de avaliag@o estd disponivel para visualizag@o online em:

http://pampaplusnet.com.br/visualizar/animal .php?id=431839

DEPS
Info DEP AC % Info DEP AC %
PN 0,28 70,0710 @ | PMD11,00340 930 [ DD o
PDd 1069 730 00 [ GEEEEE PES 123 600 01 [ S %ﬁfﬁﬁw
PDM 093 330680 @ | MSC 053 720 0.1 E— Aprumos e Locomogao: 3,00
TMD 4,42 4,0 SR EST 031 740 1.0 [ ] Caracteristicas Sexuais: 3,00
PS 1956 73001 @SS CRP 050 710 0,1 G Indice Geral : 3,34
GPD 1080 63,0 0,1 @S CVD 0,09 270 50 T 0,10%
UMB 0,17 74,0 99,0 (S POC 0,30 68,0 05 ]

Legenda:

PN(Kg) = Peso ao Nascer, PDd(Kg) = Peso ao Desmame, PDM(Kg) = Peso Desmame Materno, TMD(Kg) = Total Materno, PS(Kg) = Peso ao Sobreano, GPD(g/d) = Ganho Pos-
Desmama, PMD(Kg) = Peso da Mae ao Desmame, PES(cm) = Perimetro Escrotal, MSC(1-5) = Musculatura, EST(1-5) = Estatura Corporal, CRP(1-5) = Estrutura Corporal, CVD(1-5)
= Condigao Corporal da Vaca ao Desmame , UMB(1-5) = Tamanho do Umbigo, POC(1-5) = Pigmentagio Ocular.
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To develop a evolutionary computing
tool to optimize mating decisions by
beef cattle breeders

Customizable Definable Penalty for

index for Penalty for |§ minimum and low

ifi : ' erformance
herd specific offspring rTJangl:f:f P i

breeding inbreeding offspring per independent

objectives : '
J FELEIL culling traits




Genetic algorithm (GA)

w e Definition of Chromosome }

K/ e Fitness function
y’

e Restrictions/penalties 1

% e |nitial population

L/ e Choice of parents

4

e Reproduction, Crossover & Mutatlon}

/ e Stopping condition
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GA Chromosome representation
(148 positions = 1 for each dam)
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GA Chromosome representation and
evaluation (1 sire for each dam)
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Position 21 (a gene of the chromosome) defines
that dam 21 is to be mated to sire 1

For each sire x dam combination predicted
EPDs, index, and problem levels for culling traits
are calculated

For each chromosome/individual, we add up
values for all matings (148 positions/genes in
this example) to define the chromosome fitness
Chromosomes that violate the inbreeding and
min/max use of sires are penalized by
subtracting their fithess and, therefore, reducing
their mating likelihood
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Choice of parents -
biased roulette wheel

Random choice of parents base on
their fitness values
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Reproduction (Crossover & Mutation)
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Simulations
(Index-1QG and level of problems-LP)

Parameter
Number of Sires 37
Number of Cow 568
Population size 1136
Inbreeding < 3%
10%
Stopping generation 1000

IQG (100%,90%,80%,70%)
LP  (0%,10%,20%,30%)

All bulls can mate with all cows up to the maximum
limit of each bull, with no minimum defined

Fitness/target function

Comment
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Fithess evolution
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Final results — mating list

A B C D E
1 V1 V2 V3
2 357 370797 88157
3 557 440199 88158
4 5357 417984 88161
5 557  B35096 88162
V1 - herd
6 557 89320 88164 V2 — sire
s 557 394077 88166 V3 — cow
a8 5357 417984 88171
9 557 370797 88172
10 5357 417984 88173
11 557  B35096 88174
12 357 363675 88179
13 557 440199 88181
14 357 370805 88183
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Final remarks

* Evolutionary computing successfully used to optimize
mating decisions by Brazilian Hereford & Braford cattle
breeders, combining index, independent level culling
traits, inbreeding and offspring size

Genetic algorithm will be integrated in the Pampaplus
mating tool to guide matings and increase genetic gain

Relative importance of index and level of problems
need to be tested in a broader range of scenarios
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Thank youl!

fernando.cardoso@embrapa.br
+55-53-32404650



