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INTRODUCTION 
Growth traits in mammals are affected by individual genotype (direct effect), pre and postnatal 
environment supplied by the mother (maternal effect) and by other environmental sources 
(Hohenboken and Brinks, 1971). Milk production and care of the mother are the most 
important environmental conditions, which surround the young during pre weaning time. In 
beef cattle, the expression of maternal ability of the cow at weaning can be confounded with 
the direct effect of the growth genes of the calf. Genetic parameter estimates for additive 
genetic direct and maternal effects of weaning weight and yearling weight in Zebu cattle 
population have been reported in literature with a great range of values (Eler et al., 1989 ; 
1992  ; 1995 ; Salles, 1995). These researches have shown little influence of maternal effects 
on these traits and also an antagonism between additive genetic direct and maternal effects. 
However, the consequences of the partition of maternal effects into their two components, the 
additive genetic maternal and the maternal permanent environmental effects on variance 
components and genetic parameters estimates have hardly ever been considered in Zebu cattle 
researches. The aim of this study was to estimate the additive genetic direct and maternal 
effects of monthly body weights from birth to yearling of Guzerat cattle breed.   
 
MATERIAL AND METHODS 
Data. Brazilian Zebu Breeders Association (ABCZ) provided the data. A total of 19,770 
records on 4,920 Guzerat beef cattle born from 1975 to 1999, offsprings of 466 sires and 3048 
dams were analysed. Guzerat is a Zebu breed (Bos indicus) from India that was taken to Brazil 
at the end of the 19th century. The calves were monthly weighted from birth to yearling 
resulting in 12 different sets of data classified according to the following intervals of age : 1 - 
60, 30 - 90,…, 300 - 360, 330 - 390 days and also a data set including birth weight.  
 
Statistical analyses. Body weights at different ages were studied using unitrait analysis and 
animal models. The derivative-free restricted maximum likelihood method was performed 
using the software MTDFREML (Boldman et al., 1993). The analyses were carried out with 
two different models, i.e. model 1 included, as random, the additive genetic direct and maternal 
effects and, model 2, in addition to those, included the maternal permanent environmental 
effects. Both models considered the fixed effects of contemporary group defined by sex of calf, 
year and month of birth, feeding group, handling group, year and month of weighting; and age 
of the dam at calving (linear and quadratic effects) and age of the animal at weighting (linear) 
as covariables. The genetic covariance between additive genetic direct and maternal effects 
was set to zero in both models because only few individuals included in the data set appear 
both as a dam and as an offspring. The variance components and the genetic parameters were 
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estimated considering the usual assumptions. The two models were compared via the 
likelihood ratio test.  
 
RESULTS AND DISCUSSION 
Figure 1 shows the body weight means at different ages and the number of animals in each data 
set. Body weight means ranged from 29.74 kg (birth weight) to 214.28 kg at 360 days. The 
weight means increased linearly from birth to weaning (near 210 days) and then the slope of 
the curve was slightly reduced until 360 days. The number of animals for each class of age 
showed a continuous decrease as age increased. This reduction should bring additional 
difficulties in the partition of the random effects. Figure 2 presents the standard deviations and 
coefficients of variation for classes of age at weighting. The standard deviations also increased 
with age ranging from 3.28 kg for birth weight to 41.68 kg for 360 days of age. The coefficient 
variation had a great increase (around 135 %) from birth to near one month of age, then 
decreased until 240 days and after that, remained almost unchanged until 360 days. 
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Figure 1. Number of animals and body weight means of Guzerat cattle 

0
10
20
30
40

0 60 120 180 240 300 360
Age (days)

SD
 (k

g)

0

10

20

30

C
V 

(%
)

SD CV

 
Figure 2. Standard deviations (SD) and coefficient variation (CV) for body weights of 
Guzerat cattle 
 
The inclusion of permanent environmental effect did not change the log likelihood significantly 
thus suggesting that most of the maternal variation is probably taken in account when one of 
these effects is considered in the model (Meyer, 1992). More likely, the date structure, here the 
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small number of offspring per cow did not allow the estimation of maternal permanent 
environmental effect. The average number of calves per cow was 1.5 in birth weight file, 1.3 in 
files of age 30 to 210 days and 1.2 in files including older ages. 
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Figure 3. Estimates of direct, maternal and phenotypic standard deviations and direct 
(h2

d) and maternal (h2
m) heritabilities of Guzerat cattle 

 
Figure 3 shows the estimates of additive genetic direct and maternal standard deviations and 
the direct and maternal heritabilities for body weights at different ages. The additive direct SD 
estimates increased from birth to 180 days of age. From this age on it showed an erratic 
trajectory. The additive maternal SD estimates showed a tendency of increasing for all ages, 
but 270 days.  
 
The direct heritability estimates showed low to moderate values, ranging from 0.02 to 0.16. 
Heritability estimates were a bit higher for maternal effect (0.0 to 0.24). Probably, it occurred 
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because maternal permanent environmental effects were not included in the model of analysis 
and the estimate contained both effects (genetic and permanent environmental). The maternal 
effect estimates increased after birth until 130 days and started to decrease close to 150 days of 
age, i.e. before weaning (240 days). Similar results were reported by Albuquerque and Meyer 
(2001), working with body weight from birth to 600 days of Nellore cattle.  
 
The information available in the data set did not allow the right partition and estimation of the 
maternal effect components. The estimation of additive genetic direct, additive genetic 
maternal and maternal permanent environmental effects using data from commercial herds 
requires highly structured data files, i.e. records well linked, dams having more than one 
offspring, and individuals measured both as a dam and as an offspring. 
 
CONCLUSION 
Body weight at different ages showed additive direct variation and can be improved by 
selection. Maternal effects decreased in importance before weaning. 
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