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H = a1·GM1 + a2·GM2 + … + an·GMn

1. Must be important

2. Must exhibit genetic variability

3. Must be measureable (or correlated 
with a measureable trait)

Genetically poor

H = Sub-index1 + Sub-index2 + … + Sub-indexn
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Evolution of Irish Dairy Breeding Goal 

(Economic Breeding Index)
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Genetically poor
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Performance

Breed from 
these??

Cull these

Achieving performance gains
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Performance

Phenotype = environmental effects + genetic effects + noise

Milk = parity*age + het + “herd-season” + genetics + perm. envir. + eMilk = parity*age + het + “herd-season” + genetics + perm. envir. + e

EBV/PTA 



This project has received funding from the European Union’s Horizon 2020 research and innovation 

program under Grant Agreement No 727213

Performance

Phenotype = environmental effects + genetic effects + noise

Milk = parity*age + het + “herd-season” + genetics + perm. envir. + e

Estimated Production Values (EPV) 
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Proof in the pudding - dairy
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Deployment
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Top 25% 50% to 75% 25% to 50% Bottom 25%

Cows 

traits

Calving date 6th Apr 16th Apr 28th Apr 14th May

Survival (0 to 1) 1.62 1.49 1.33 1.00

Stratified animals within 
herd based on BFPP value

Beef Female’s Profit Potential

Carcass Top 25% 50% to 75% 25% to 50% Bottom 25%

Progeny 

traits

Weight (kg) 398.46 398.48 396.61 394.29 

Conformation 

(EUROP)
7.19 7.14 7.07 6.94

Fat (EUROP) 7.94 7.99 8.04 8.04
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Can we predict pregnancy??

(Future) noise
• Technician (x time)
• Ejaculate
• Bull x cow interactions
• (Herd) temporal
• (True) cow ovulation status

“72% of the inseminations in the top 5% of predicted
probability of conception success resulted in a successful
conception; mean conception rate…was 54.6%.”

Hempstalk et al (2015)
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Sire advice

Session 41. Thursday 15:45

Considerations
• Genetic complementarity 

• Major genes
• Coancestry (not for dairy-beef)
• Cognisance of female phenotypic features
• Homogeneity/risk 
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Return on investment for genotyping

Model inputs
Proportion of female progeny kept as replacements
Replacement rate
Reliability of genomic test 
Sire parentage error rate
Reliability of traditional estimated breeding values
Heritability of index
Genomic test cost - per female
Actual standard deviation of index

Model outputs
Net Benefit of Genotyping ($/female/lifetime)
Breakeven cost of genotyping
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F1 dairy crossbreds

#1
B.O.W

#2
BFPP
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Estimated Production Values

Beef’s Own Worth (BOW)
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Traits included:

Beef’s Own Worth (BOW)
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BOW in practice
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Data
Irish auction sales 2019

Calves 10 to 42 days old

Number of animals = 439
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Decision support tools
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• Modular framework

• Selection index theory (familiarity) 

• Exploits currently available data sources 

• Augmented with additional data

• Free-notypes

• “Cross compliance” across tools

• Use of herd BLUEs to make more bespoke


