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New selection criterion
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• Genetic gain vs diversity

• Diversity is needed for future progress Genetic gain

Diversity

We want to be better in one aspect without compromising the other



New selection criterion
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Is there a better selection criterion than breeding values?

Answer: Yes, the probability to select top genotypes in the next generation

(e.g., Bijma et al. 2020)

• Can we do even better? 

...without compromising short-term gain

Objective: develop new selection criterion



Selecting matings
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Parent average of 
red family is lower

Red family 
produces more 
very good 
animals

Selection threshold



Selecting matings
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• Which male?
♀                          ♂1         ♂2



Selecting matings
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BV:      2  2         2

Which male?
♀             ♂1          ♂2

For top animals in F1 
(animal breeders)

For top animals in 
F2 (plant breeders)



Mate selection
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New criterion PGO

8

Distribution of 
offspring

Distribution of 
grandoffspring

Distribution of 
selected offspring

Distribution of 
selected 
grandoffspring

x
Probability 
New criterion (PGO)



Simulation study
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Mate selection in recurrent selection
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• 20 generations
• Cattle genome
• 20 sires, 20 dams every generation
• Population size 4000  1% are selected
• QTL effects and haplotypes assumed known

• Maximum number of offspring per mating: 40



Mate selection in recurrent selection
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Population average BV

BV of best animals

Genetic level in genetic sd
Genetic level 

relative to BV selection

Gen5

BV 100%

Prob 103.3%

PGO (mine) 105.1%



Mate selection in recurrent selection

Genetic sd relative to generation 0 Genetic sd relative to BV selection

Gen5

BV 100%

Prob 105.4%

PGO (mine) 111.9%



Mate selection in recurrent selection

Inbreeding relative to generation 0 Inbreeding relative to BV selection

Gen5

BV 100%

Prob 93.7%

PGO (mine) 80.6%



Conclusion

• Faster genetic progress

... with higher genetic variance

... and lower inbreeding level

... without compromising short-term gain

... at no additional costs



Other sessions

• Enhancing long-term genetic gain through a Mendelian sampling-based similarity 
matrix 
• Abdulraheem Musa, session 69

• Strategies to improve selection compared to selection based on estimated 
breeding values
• Torsten Pook, session 27



Thanks for your attention!
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