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functions to model test-day milk yield of 
Brazilian Holstein cows

A.B. Bignardi1, L. El Faro2, R.A.A. Torres Júnior3, V.L. Cardoso2,
P.F. Machado4 and L.G. Albuquerque1,5

1Departamento de Zootecnia, Faculdade de Ciências Agrárias e Veterinárias, 
Universidade Estadual Paulista “Julio de Mesquita Filho”, Jaboticabal, SP, Brasil 
2Agência Paulista de Tecnologia dos Agronegócios, Pólo Regional Centro Leste, 
Ribeirão Preto, SP, Brasil 
3Embrapa Gado de Corte, Campo Grande, MS, Brasil
4Departamento de Zootecnia, Escola Superior de Agricultura “Luiz de Queiroz”, 
Universidade de São Paulo, Piracicaba, SP, Brasil
5Conselho Nacional de Desenvolvimento Científico e Tecnologico,
Instituto Nacional de Ciência e Tecnologia - Ciência Animal

Corresponding author: A.B. Bignardi 
E-mail: annaizabb@hotmail.com

Genet. Mol. Res. 10 (4): 3565-3575 (2011)
Received March 18, 2011
Accepted September 10, 2011
Published October 31, 2011
DOI http://dx.doi.org/10.4238/2011.October.31.4

ABSTRACT. We analyzed 152,145 test-day records from 7317 first 
lactations of Holstein cows recorded from 1995 to 2003. Our objective 
was to model variations in test-day milk yield during the first lactation 
of Holstein cows by random regression model (RRM), using various 
functions in order to obtain adequate and parsimonious models for the 
estimation of genetic parameters. Test-day milk yields were grouped 
into weekly classes of days in milk, ranging from 1 to 44 weeks. The 
contemporary groups were defined as herd-test-day. The analyses were 
performed using a single-trait RRM, including the direct additive, 
permanent environmental and residual random effects. In addition, 
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contemporary group and linear and quadratic effects of the age of cow 
at calving were included as fixed effects. The mean trend of milk yield 
was modeled with a fourth-order orthogonal Legendre polynomial. The 
additive genetic and permanent environmental covariance functions 
were estimated by random regression on two parametric functions, 
Ali and Schaeffer and Wilmink, and on B-spline functions of days in 
milk. The covariance components and the genetic parameters were 
estimated by the restricted maximum likelihood method. Results from 
RRM parametric and B-spline functions were compared to RRM 
on Legendre polynomials and with a multi-trait analysis, using the 
same data set. Heritability estimates presented similar trends during 
mid-lactation (13 to 31 weeks) and between week 37 and the end of 
lactation, for all RRM. Heritabilities obtained by multi-trait analysis 
were of a lower magnitude than those estimated by RRM. The RRMs 
with a higher number of parameters were more useful to describe the 
genetic variation of test-day milk yield throughout the lactation. RRM 
using B-spline and Legendre polynomials as base functions appears to 
be the most adequate to describe the covariance structure of the data. 
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