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Random regression models for the estimation of 
genetic and environmental covariance functions 
for growth traits in Santa Ines sheep
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ABSTRACT. Polynomial functions of different orders were used 
to model random effects associated with weight of Santa Ines sheep 
from birth to 196 days. Fixed effects included in the models were 
contemporary groups, age of ewe at lambing, and fourth-order 
Legendre polynomials for age to represent the average growth curve. In 
the random part, functions of different orders were included to model 
variances associated with direct additive and maternal genetic effects 
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and with permanent environmental effects of the animal and mother. 
Residual variance was fitted by a sixth-order ordinary polynomial for 
age. The higher the order of the functions, the better the model fit the 
data. According to the Akaike information criterion and likelihood ratio 
test, a continuous function of order, five, five, seven, and three for direct 
additive genetic, maternal genetic, animal permanent environmental, 
and maternal permanent environmental effects (k = 5573), respectively, 
was sufficient to model changes in (co)variances with age. However, a 
more parsimonious model of order three, three, five, and three (k = 3353) 
was suggested based on Schwarz’s Bayesian information criterion for 
the same effects. Since it was a more flexible model, model k = 5573 
provided inconsistent genetic parameter estimates when compared to 
the biologically expected result. Predicted breeding values obtained 
with models k = 3353 and k = 5573 differed, especially at young ages. 
Model k = 3353 adequately fit changes in variances and covariances 
with time, and may be used to describe changes in variances with age 
in the Santa Ines sheep studied.
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