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Individual selection Selection based on relatives

Simulation response to selection
for socially affected traits

Selection criterion:
mean phenotypes of relatives to the candidate raised in group

Response to selection will depend on:
 Genetic parameters (direct, social heritability and their correlation)
 The group size
 The number of groups
 Relatedness with candidate (offspring 𝑟𝑟 = 0,5 or half-sibs 𝑟𝑟 = 0,25)
 relatedness within group (𝑟𝑟𝑔𝑔 = 0 for relatives randomly distributed over groups. We considerd

𝑟𝑟𝑔𝑔 = 0,5 for offspring (they are full-sibs) and 𝑟𝑟𝑔𝑔 = 0,25 for half-sibs of the candidate )
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…Relatedness between interacting individuals is a key factor determining response to selection 

Non-related individuals in the group

Full-sibs in the group
Positive and higher 

total response!!!

For socially-affected traits…

Negative total 
response!!!

Negative total
response!!!

…Individual selection may completely fail to improve the trait when direct-social genetic covariance is sufficiently negative

Negative direct-social genetic covariance

Positive direct-social genetic covariance

Positive total 
response!!!

…negative response in 
social genetic effects

Positive response 
in direct genetic 

effects but…

Selection accounting for social effects 
much more effective than individual 

selection

Selection criterion: 
phenotype of the candidate     raised in groups

Individuals with the best phenotype are selected as parent of the next
generation

Response to selection will depend on:
 Genetic parameters (direct, social heritability and their correlation)
 The group size
 Mean relatedness �𝑟𝑟𝑔𝑔 within group

Both methods 
equally effective

Feed-a-Gene is a European H2020 project involving 23 
partners which  aims to adapt feeds, animals and feeding
techniques to improve the efficiency and sustainability of
pig, poultry and rabbit production systems. It is coordinated
by INRAE (France), started in March 2015 and will last 5
years. The project aims to reduce the environmental impact 

of monogastric livestock production by improving and diversifying animal diets and feed 
technologies and by integrating new selection criteria for these animals. The Feed-a-gene 
project further aims to develop new management systems for precision feeding and 
precision farming and to evaluate the overall sustainability of the different management 
solutions proposed in the project.
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