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Calf phenotypes
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basic model

y=Xb+Zu+e

Random
/ residual effect

phenotypic record b fixed effects u random additive effect
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Pre-wean mortality Parity group

Scours Calving ease

Respiratory disease  Sex

Health

Calf vitality

BVD

OFFICIAL



Age at death

Frequency
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Disease prevalence

Historical dataset Calf dataset

Holstein (n=778,002) (=112 308) Holstein (n=11,182) (he649]
Overall mean Overall mean (aneeé’ﬁll Herd max ?nveearﬁll Herd max
(SE) (SE) (SE)
Scours 0.059 0.458 0.048 0.184
(lived and died) (0.002) (0.065) (0.007) (0.045)
. 070 0.136 0.015 0.026
Scours (died) (0.001) (0.045) (0.004) (0.018)
Respiratory disease (lived 0.004 0.039 0.001 0.000
and died) (0.001) (0.017) (0.001) (0.000)
. . . 0.001 0.018 0.000 0.000
Respiratory disease (died) C (0.000) (0.008) (0.000) (0.000)
. . 020 0.153 0.027 0.079
Pre-Weaning Mortality 0.019 0.041 0 001 0.047 0.005 0.031
=20 ((0001)  (0047)  (0005)  (0.031)
- 0.041 0.180 0.048 0.160
Stlbirn C 'OD 0.082 0002) ) (0050)  (0.007)  (0.034)
— ~
- 0.002 0.033 0.005 0.013
Deformity (0.000) (0.023) (0.002) (0.013)
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Heritability estimates

based on univariate normal animal model with GRM

Trait Holstein

h2+ SE

Stillbirth Direct 0.025 + 0.009
Pre-weaning mortality 0.006 £ 0.005
Health 0.040 £ 0.010
Scours 0.045 £ 0.010
Respiratory Disease

Pestivirus

Vitality 0.114 £ 0.038
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Deeper look using GWAS (Holstein Stillbirth direct)

-log10(p-value)

Polygenic - 162 significant variants (p<10-6) with an effect size of ~7% +3 more stillborn calves

Peaks on BTA 4,6,7,19,22 involving many genes

Variant on BTA19 — in the region covered by BH2 in Brown Swiss, MKS1 linked to lethal
malformation in humans

Some variants in common with Cole et al., 2011
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Do farmers care?
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Industry survey trait preferences

Weighted
mean scores
for trait

preferences
n=109

Mean Score
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Summary

Calves are vital to profitability and sustainability

Farmers value calf health traits

The main problem to address is stillbirth, followed by scours.
Heritability ranges from 1-11% depending on the trait and breed.

There is scope to use genomic selection to improve calf health
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