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Summary

The estimates of genetic parameters, aiming the selection of economic interest
characteristics, are very important because they are directly related to the genetic gain of
the characteristic to be improved. The objective of this study was to estimate the genetic
parameters for growth traits in Hereford cattle. The used model included the group of
contemporaries as a fixed effect and the covariable age of the mother at birth, age at
weaning (linear and quadratic effects), and the random effects of direct genetic additive,
maternal genetic additive, and maternal and residual environment. The genetic parameters
were estimated by Bayesian inference using a multitrait animal model, applying the
Gibbs1f90 program. The estimates of direct heritability for birth weight and weaning
weight were 0.46 and 0.45, respectively. The genetic correlation was 0.96. These
characteristics are expected to respond to selection, indicating the possibility of a fast
genetic gain.
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Introduction

Although Brazil is competitive on international market for beef production and
exports, there is still space for considerable productivity improvements. Weights or gains in
weight can be considered as the main characteristics used as selection criteria (Gordo et al.,
2012).

For selection processes, the estimates of additive genetic variance are very
important because they are directly related to the genetic gain of the trait to be improved.
The estimates of genetic correlations between two or more characteristics are also relevant
for the measurement of indirect responses and for the definition of strategies selection,
which contribute to the reduction of production costs and increase in the genetic progress
of animals (Cavani, 2014).

Due to the lack of studies in this area, with the Hereford breed in Brazil, the
objective of this study was to estimate genetic parameters for the birth weight and weaning
weight growth traits of Hereford cattle.

Material and methods

Birth (BW) and weaning weight (WW) were analyzed in Hereford cattle in Brazil.
The database was provided by GenSys. The file contained information from 82,015
animals. The contemporary groups were made up of animals of the same sex, born on the



same farm, year and season of birth, belonging to the same management group from birth
to weaning and the same farm at weaning. Contemporary groups with less than 3
observations were excluded from the analysis. The (co) variance components were
estimated using Bayesian inference methodology with the Gibbs1f90 and Postgibbsf90
programs, of the BGF90 family (Misztal et al., 2002), applying a multi-trait animal model,
including the random effects of direct additive and residual genetic. For BW and WW the
maternal additive genetic and maternal permanent environment effects were added. Fixed
effects were contemporary groups and, as covariates, the linear and quadratic effects of
cow's age at calving for BW and WW and the linear and quadratic effect of calf's age at
weaning to WW.

Results and Discussion

Table 1 shows the estimates of heritabilities and genetic correlation for birth and
weaning weight. The heritability for birth weight was higher than the estimates reported by
Meyer et al. (1992) and Meyer et al. (1993), who used data from experimental station in the
Southwest of Western Australia; 0.41 and 0.43 for BW and WW, respectively. The estimate
of heritability for genetic maternal effect in this study was of 0.30, which is greater than
0.10 reported by Meyer et al. (1993).

The estimate of heritability for WW in this study was 0.45, which is greater than the
estimates reported by Meyer et al (1992), Meyer et al. (1993), Meyer et al. (1997), with
values ranging from 0.08 to 0.16. The estimate of heritability for maternal effect was of
0.27, which is similar to 0.26 reported by Lópes et al. (2007) in 3/8 Brahman x 5/8 cattle in
Argentina.

Table 1. Estimates of heritability (diagonal) and genetic correlation (above diagonal) for
birth and weaning weight in Hereford cattle.

Birth weight Weaning weight
Birth weight 0.46 0.96
Weaning weight - 0.45

The estimates of heritabilities for the growth traits were of medium magnitude and
very similar in the two phases evaluated. The heritability for birth weight is high, therefore
genetic responses can be achieved if selection is applied in this trait. The weight at weaning
is routinely measured in farms, being considered as one of the most important weight traits.

The genetic correlation between birth weight and weaning was strong. This result is
unfavorable because breeders seek to increase weaning weight and maintain birth weight.
Then, the selection indices involving these two characteristics must be developed to
maintain control of BW.

Conclusion

The estimates of genetic parameters for BW and WW in Hereford cattle in Brazil indicate
that these characteristics may respond to selection. A selection index will put more relative
emphasis in WW and put restrictions on the genetic responses for BW.
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