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Background  

• Macro-environmental sensitivity (macro-ES) 

– Change in EBV across environments

– G×E causes variation in macro-ES

• Sources of variance heterogeneity

– Breed

– Sex



Model
• Univariate reaction norm model 

𝐲 = 𝐗𝐛 + 𝐙𝐚𝟎 + 𝐇𝐚∗ +𝐖𝐡+ 𝐕𝐩 + 𝐋𝐥 + 𝐞

𝐲: Response variable - ADG
𝐛: Fixed parameters
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𝐗, 𝐙, 𝐖, 𝐕 and 𝐋: Design matrices

𝐇: Design matrix with environmental covariate



Approach

• Reaction norm model with unknown covariate (Su et al., 2006)

• 𝐲 = 𝐗𝐛 + 𝐙𝐚𝟎 + 𝐇𝐚∗ +𝐖𝐡+ 𝐕𝐩 + 𝐋𝐥 + 𝐞

• Covariate (𝐇) updated in each iteration based on the HYM effect (𝐡)

• RJMC module in DMU (Madsen and Jensen, 2013)

• Bayesian setting (Gibbs sampling)

– 2.5 M rounds 

– 500k burn-in

– 200 interleave

Put 𝐡𝒊−𝟏
in to 𝐇𝒊

Estimate 
𝐡𝒊



Variance estimates

• Significant G×E

• Significant correlation between direct EBVs and macro-ES EBV in Landrace

Duroc Landrace

Boars Gilts Boars Gilts

σa0
2 1385a 1333a 2728a 2284a

σa∗
2 0.014a 0.024a 0.012a 0.012a

ra0,a∗ -0.227 0.144 -0.206a 0.321a

σh
2 5076a 3755a 4706a 2769a

a significantly different from zero



Additive genetic variance of ADG

DurocLandrace



Heritability of ADG

DurocLandrace



Correlation of ADG in different environments

DurocLandrace



Coheritability 

DurocLandrace



Conclusion

• Possibility for adjusting for macro-ES

• Variance of macro-ES differs between breeds 

• Correlations between direct and macro-ES EBVs differ between both 
breeds and sexes

Thank you


