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Abstract

Although a number of recent studies have focused on the existence of a non-negligible sire X contemporary group interaction
effect (s) affecting the estimation of genetic parameters for maternally influenced traits in beef cattle, the assessment and
interpretation of this effect using field data remains poorly understood. In this study 27,639 records of both birth weight (BW)
and weaning weight (WW) from the Asturiana de los Valles breed were used to assess the consequences of the inclusion of an s
effect on the estimation of genetic parameters for BW, WW and average daily gain (ADG) fitting univariate and bivariate
models. Estimations of s* for BW, WW and ADG were 0.040, 0.070 and 0.077 regardless of the fitted model. Inclusion of s in
the estimation models induced a reduction of both the direct and the maternal heritability, varying between 8 and 28% with the
trait and the estimation model employed. As expected, the correlations between both direct and maternal genetic effects for each
trait were less negative when s was included in the estimation model. The estimated correlations between the s effect affecting
BW, WW and ADG were 0.108, —0.038 and 0.616 for the pairs BW—WW, BW-ADG and WW-ADG, respectively. These
results suggest that misidentification of individuals cannot be the sole cause of the effect of s and that this effect is of a different
nature and origin for different traits (i.e. selective matings for low BW’s and unaccounted management practices for preweaning
growth traits). Models including the s effect should be accepted as working models in beef improvement schemes.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

Selection for direct and maternal effects is neces-

sary for most economically important traits in beef
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netic and environmental parameters. However, models
involving maternal genetic effects are usually consid-
ered deficient. The estimations of direct and maternal
genetic effects tend to be imprecise due to large
sampling correlations between parameters (Meyer,
1997). When the covariance between direct and ma-
ternal genetic components is not negligible, the ge-
netic effects estimated under an animal model are
forced to be higher by the action of inflated negative
correlation between both genetic components (Gutiér-
rez et al., 1997; Meyer, 1997). Some causes, such as
differential non-random mating among herds (Notter
et al., 1992) or unaccounted differences in manage-
ment within contemporary groups (Meyer, 1997; Ber-
weger Baschnagel et al., 1999), may be at the root of
these inflated estimations. Robinson (1996a,b) report-
ing on simulated data and Berweger Baschnagel et al.
(1999) on field data suggested possible confusion
between environmental and genetic effects linked to
sire resulting in an overestimation of the additive
genetic variance. A non-negligible effect of the
sire X contemporary group interaction has also been
described in dairy cattle (Meyer, 1987; Calus et al.,
2002) and in meat sheep (Hagger, 1998; Konstantinov
and Brien, 2003).

Using simulation, misidentification of the animals
has been identified as a major source of bias in the
estimation of the genetic parameters affecting pre-
weaning growth traits in beef cattle (Lee and Pollak,
1997a,b; Senneke et al., 2004). Misidentification
produces spurious environmental variance linked to
sire biasing the estimations of both the heritability of
the direct and the maternal genetic components and
of the covariance between theses effects. However,
simulations including a sire X year interaction in the
estimation model do not always correct the spurious
direct-maternal covariance produced, implying that
general statements for analysis of real datasets can-
not be made (Lee and Pollak, 1997a,b). In addition,
sire selection programs use parameters obtained
from the analysis of field data, in which misiden-
tification is likely but whose level is unknown.
Moreover, an environmental effect linked to sire
does not affect genetic parameter estimation on all
the traits in which maternal influence is not negli-
gible (Goyache et al., 2003a). It is thus of major
importance to test the effect of the inclusion of the
interaction between the sire and the contemporary

group in the models of estimation of genetic para-
meters using field data (Dodenhoff et al., 1999).

The purpose of the present analysis is to study
how the inclusion of a sire X contemporary group
interaction effect influences the estimation of genetic
parameters, especially for the direct-maternal genetic
correlation, for birth weight (BW), weaning weight
(WW) and preweaning average daily gain (ADG)
using a sample of field data of the Asturiana de los
Valles beef cattle breed. This aim focused basically
on ascertaining whether a sire X contemporary group
interaction effect is the same at birth and weaning
ages.

2. Materials and methods

Productive data and pedigree information of the
Asturiana de los Valles breed were obtained from the
performance recording database (the CORECA data-
base) implemented by the Regional Government of
the Principado de Asturias (Northern Spain), through
the Asturiana de los Valles Breeders Association
(ASEAVA). Performance recording had been imple-
mented based on nuclei, grouping farms according to
their proximity and their production system, owing to
the reduced size of the farms (Gutiérrez et al., 1997,
Goyache et al., 2003a). Animals with identification
errors or ambiguous birth dates were eliminated. The
contemporary group was defined as nucleus-year of
calving. Productive data included only single calving
records. A total of 27,639 records with both BW and
WW were obtained. Age of calf at weaning (AGE) of
the available records ranged from 90 to 270 days.
ADG was simply computed as ADG=(WW —BW)/
AGE.

The structure of the analysed records is sum-
marised in Table 1. The analysed database included
a total of 59,813 animals, of which 1889 were sires
and 16,966 dams. A total of 1153 sires and 11,375
dams had progeny in the data. The number of sires
and dams with their own record as well were 168 and
1043, respectively. The analysed dataset included
10,176 and 4318 sire—offspring and dam—offspring
record pairs, respectively. The average number of
progeny records per sire was 47.7. Due to the small
average size of the farms, maintenance of sires is
costly, thus leading to a wide use of artificial insem-
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