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Estimation of genetic variation in macro- and micro-environmental sensitivity
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Genetic variation in environmental sensitivity means that animals genetically differ in their response to
environmental factors. Some factors (e.g. temperature) are known and called macro-environment, whereas
other factors are unknown and called micro-environment. We assume that genetic variation in sensitivity
on macro- and micro-environmental level is expressed as genetic variation of the slope of a linear reaction
norm and in environmental variance, respectively. The objectives of this study were to develop a statistical
method to estimate genetic parameters for macro- and micro-environmental sensitivity and to investigate
bias and precision of the estimated genetic parameters. A reaction norm model to estimate genetic variance
in macro-environmental sensitivity was combined with a structural model for residual variance to estimate
genetic variance in micro-environmental sensitivity using a double hierarchical generalized linear model in
ASREML. A dairy cattle population was simulated and results indicated that designs with 100 bulls with at
Jeast 50-100 daughters are required for estimation of all genetic parameters with sufficient precision. When
the number of daughters increased, the standard deviations of estimates across 100 replicates decreased
substantially, especially for the genetic variance of the slope of the reaction norm and the genetic variance
in environmental variance. The standard deviations of estimated genetic correlations were quite large
(0.1-0.4). No bias was observed in all parameters. It is concluded that genetic parameters for macro- and
micro-environmental sensitivity can be estimated with sufficient precision in designs with 100 bulls with
50-100 daughters cach.



