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Genomic selection
GS uses all molecular markers to
predict genomic estimated breeding
values (GEBV).

Falconer & Mackay p 115,117

Genotype Breeding value
A1A1 2𝛼1 = 2q𝛼
A1A2 𝛼1 + 𝛼2 = (q – p) 𝛼
A2A2 2𝛼2 = -2p𝛼



Genomic selection
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Falconer & Mackay p 115,117



Genotypic values:          and breeding values: 

Crossa et al 2017

• GS uses all molecular markers to
predict genomic estimated breeding
values (GEBV).

• GS combines molecular and phenotypic
data in a training population to obtain
the GEBV of individuals in a testing
population that have been genotyped
but not phenotyped.

Genomic selection



• Are interested in go deeper in GS basic
model?

Genomic selection

https://www.youtube.com/watch?v=O7KYlSOZhZo&t=1939s

University of Minnesota



Lorenz 2013

MAS vs GS
A multiple regression model in which marker 
effects were estimated with ordinary least 
squares (OLS)

Ridge regression best linear unbiased prediction 
(RR-BLUP)

markers > population size

h2 and number of molecular markers to 
set the phenotypic variance that can be 

explained in the model

1. MAS VS GS
2. Population size
3. h2



MAS vs GS

Schemes of GS and traditional 
MAS for the selection of 
quantitative traits (right). 

Nakaya  and Isobe 2021



GS Models

Braatz et al 2019

In general, different genomic selection models
tend to have similar predictive ability. BayesC : Small number QTL 

BayesA: Moderate number of QTL
RR-BLUP:      Extreme number of QTL

Wang et al., 2015

de los Cam,pos et al., 2013



Population structure

Lorenz 2016

Crossa et al 2017



Framework for GS

Bernardo 2020, p 269



Perez and Gustavo de los Campos (2014) 

Framework for GS



GS vs traditional breeding

Beyene et al., 2015
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GS is not the solution of all our problems

• Reduce breeding cycle
• Increase selection intensity
• Increase genetic variance
• Reduce costs

In the next presentation we are going to talk about it!

…but it is helpful


