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Random regression analysis of test-day milk 
yields in the first and second lactations of 
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ABSTRACT. The objective of the present study was to estimate the 
genetic parameters for test-day milk yields (TDMY) in the first and second 
lactations using random regression models (RRM) in order to contribute to 
the application of these models in genetic evaluation of milk yield in Gyr 
cattle. A total of 53,328 TDMY records from 7118 lactations of 5853 Gyr 
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cows were analyzed. The model included the direct additive, permanent 
environmental, and residual random effects. In addition, contemporary 
group and linear and quadratic effects of the age of cows at calving were 
included as fixed effects. A random regression model fitting fourth-order 
Legendre polynomials for additive genetic and permanent environmental 
effects, with five classes of residual variance, was applied. In the first 
lactation, the heritabilities increased from early lactation (0.26) until TDMY3 
(0.38), followed by a decrease until the end of lactation. In the second 
lactation, the estimates increased from the first (0.29) to the fifth test 
day (0.36), with a slight decrease thereafter, and again increased on the 
last two test days (0.34 and 0.41). There were positive and high genetic 
correlations estimated between first-lactation TDMY and the remaining 
TDMY of the two lactations. The moderate heritability estimates, as well as 
the high genetic correlations between half the first-lactation TDMY and all 
TDMY of the two lactations, suggest that the selection based only on first 
lactation TDMY is the best selection strategy to increase milk production 
across first and second lactations of Gyr cows.
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