o ‘ o
b o j -
{3 0§ Facultad de Veterinaria - I% R O 8 L| N
%  Universidad Zaragoza QUANTITATIVE
GENETICS LAB
il Trepeesdad

Probabilistic breeder’s
equation for retrospective
and prospective analyses

D. Lopez-Carbonell, I. Pocrnic, G. Gorjanc, L. Varona




Breeder’s equation

*AG =1 0ggy =17 0pgy = Sty
e r = cor(TBV,EBV)

* This AG is salt of selecting the best animals (including their new
Mendelian Samplings) in each generation

* A Mendelian Sampling Term (¢) is generated in each individual at
each generation,
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Genetic trends

* They are the representation of the genetic gain (AG) over time
* |t is a retrospective analysis of the breeding program
* |t can be partitioned to different paths of selection



Partitioning genetic trends

Garcia-Cortés et al. (2008)

* To establish the relevance of different paths of selection
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is the part of the breeding value that can be assigned to the group *
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Partition of the genetic trend to validate multiple selection
decisions
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In this note, a procedure to partition the genetic trend of a selected population is presented. Each part of the genetic gain
accounts for the Mendelian sampling terms of different groups of animals, which can be sometimes assigned to different
selection policies. The method is based on a simple transformation of the predicted breeding values. The procedure was
illustrated with two simulated examples. In the first example, the genetic trend is partitioned into two pieces, one coming
from the selection on sires and the other coming from the selection on dams. The second example shows how the impact
of an artificial insemination center in the genetic gain of the whole population can be evaluated.
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How?

Garcia-Cortés et al., 2008
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How?

* TM (Legarra et al., 2008) modified version _

95% prob.




First objective: Genetic gain analysis
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Simulation: AlphaSimR

* Generation 0: Founder population (500 males and 500 females)

e Generations 1-4: Selection of 100 males and 200 females on
phenotype

e Generations 5-10 : Selection of 100 males and 200 females on EBV

* Each generation 1,000 individuals are generated
* EBV calculated using TM software



Genetic trends

Generation




Genetic trends
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Breeder’s equation analysis:
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Breeder’s equation analysis:
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Breeder’s equation analysis:
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Breeder’s equation analysis:
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Changing the simulation

* Increasing the progeny

* Decreasing the selection intensity



Changing the number of progeny

Response to selection
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Changing the int

Response to selection
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Analysis by groups (Sex)
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Conclusions

* This Bayesian approach allow us to evaluate genetic trends using a
HPD interval

* It can be used to analyse Breeder’s Equation parameters -> Prospective
analysis

* Breeder’s Equation parameters decomposed by groups
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