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INTRODUCTION 
The increase in competition and use of breeding technologies are facts in beef cattle businesses 
in Brazil. enetic parameters are necessary  to estimate genetic values and combine different 
traits in a selection indices for optimization selection schemes and predict selection responses. 
Although many farmers use European breeds as terminal cross almost 70% of the breeding 
animals in Brazil are of the Nellore breed (Silva et al., 1998). The herd performance depends 
on reproductive and maternal ability of the cows as well as growth traits of the calves.  
Maternal effects may exist even after weaning (Meyer et al., 1993 ; Garnero et al., 1998), 
although Brazilian studies show effects only to weaning (Ribeiro et al., 2001). Accurate 
information on genetic parameters for these traits is missing for derivation of selection indices. 
The objective of this work was to estimate (co)variance components for production and 
reproduction traits in a Nellore herd in Mato Grosso do Sul State, Brazil. 

 
MATERIAL AND METHODS 
Data used here came from a herd of Nellore cattle, calves born between 1982 and  1999 (4093 
registers), from the California Farm, Northwest of Mato Grosso do Sul State, Brazil. There 
were 2 well defined seasons – rainy and dry.   
 
The animals were reared exclusively on pasture (Brachiária decumbens (85%) and Brachiária 
brizantha (15%)). All animals received a mineral salt  ad libitum, as well as necessary sanitary 
treatments. The farm had a well defined insemination season in the rainy season (September to 
April), where cows were covered twice with AI and if that failed once using a bull.  Calves 
were weaned between seven and eight months of age. Cows and calves were culled due to  
insufficient performance at weaning or at the start of the breeding season.  
 
The traits evaluated on the cows were : True fertility (TF), Calving Interval (CI), Age at first 
calving (AFC), Calving date (CD) and on the calf: weight at weaning (WW) and 18 months 
(W18) as well as Scrotal perimeter at 19 months (SP18). These latter traits were adjusted for 
205, 550 and 550 days of age respectively as is Giannoni and Giannoni (1989). 
 
The (co) variance components as well as heritabilities, genetic correlations and permanent 
environment effects were estimated using Multiple Trait Derivative Free Restricted Maximum 
Likelihood (MTDFREML) techniques (Boldman et al., 1995) by adjusting the equation : Y = 
Xβ + Z1a + Z2m + Z3pe + e  where Y is a (Nx1) vector of the observations on each animal ; β, 
a vector of fixed effects associated with the incidence matrix X ; a is a vector of direct genetic 
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effects associated with the incidence matrix Z1 ; m, a vector of maternal genetic effects 
associated with the incidence matrix Z2 ; pe, the vector of permanent maternal environmental 
effects associated with the incidence matrix Z3 ; and e, vector of residual effects. Post weaning 
traits did not include maternal genetic nor maternal permanent environmental effects. The fixed 
effects used for each trait included year (YC) and month (MC) of calving, as well as calf sex 
(except for W18, SP18 and AFC) as well as calving number (except for AFC).  
 
RESULTS AND DISCUSSION 
Genetic (σ2

A), maternal (σ2
M), and covariance components as well as genetic parameters for 

production and reproduction traits in Nellore cattle are in table 1.  
 

Table 1. Estimates of direct (σ2
A), and maternal (σ2

M) (co)variance components and 
genetic parameters for weaning weight (WW), weight at 18 months of age (W18), scrotal 
perimeter at 18 months (SP18),calving interval (CI), Age at first calving (AFC), calving 
date (CD) and true fertility (TF) for a Nellore herd in MS, Brazil 
 

Estimates Trait 
 WW W18 SP18 TF CI AFC CD 

σ2
a 63.191 389.428 2.572 398.194 1134.128 17.806 26.96 

σ2
e
 260.138 908.655 4.022 3915.574 1386.156 338.314 42.547 

C2 0.13 - - 0.35 0.03 - 0.06 
h2

a 0.17 0.30 0.39 0.06 0.42 0.05 0.33 
* The estimates of additive maternal variance and covariance between direct and maternal effects for 
WW were 38.48 and 13.19 respectively 

 
WW showed a heritability estimate of the direct genetic effect of 0.17 (Table 1), similar to that 
found by Ribeiro et al. (2001), but inferior to Rosa (2001). Despite the low value this trait 
should respond to selection and genetic gain should be possible with this trait. The maternal 
heritability estimate for WW was 0.10 and the correlation between them was 0.27, while the 
maternal permanent environment effect was 0.13. Ribeiro et al. (2001) and Garnero et al. 
(1998) observed high and negative values for genetic correlations between direct and maternal 
WW, different from those found here (Table 2). Heritability for W18 for this herd was 0.30, 
slightly higher than other estimates for Nellore cattle (Mercadante and Lôbo, 1997) which 
varied from 0.16 to 0.23,and slightly lower than mean values in the literature (Ribeiro et al., 
2001; Biffani et al., 1999). The SP18 estimate (0.39) was similar to that found by Gressler 
(1998) and can be considered as medium to high in magnitude.  
 
The TF heritability estimate was 0.06, within values for reproductive traits (Năjera Ayala, 
1990). Heritability estimates for this trait range from 0.01 to 0.1 and are considered as low in 
magnitude with little influence of direct genetic effects and improvement depends 
fundamentally on food quality, sanitary care, reproductive management among others.  
 
Genetic correlations (Table 2) between growth traits observed in this study were 0.44, 0.81 and 
0.46 for WW and W18, WW and SP18 and W18 and SP18 respectively, indicating that 
selection for one should improve the others.   
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The heritability found for CI (0.42) suggests an important source of genetic variation for 
breeding programs. Short CI are generally followed by longer ones (Bourdon and Brinks 
1983), and cows that calve late in the calving season will have a short period before the start of 
the next breeding season in contrast with those that calve early, which will have longer CI.  
Therefore CI should be used with care (Ponzoni, 1992 ; McManus and Hamilton, 1991). CD 
heritability here was 0.33 higher than that found by Rege and Famula (1993) which was 0.16.  
The genetic correlation between CI and CD was –0.21 (Table 3), as expected in herds with a 
defined breeding season. According to Morris and Cullen (1988), CD is not an important trait 
in herds with a restricted breeding season as it has a negative correlation with CI.  
Nevertheless, this means that cows that calve early have to wait longer than late calvers for the 
start of the breeding season.   
 
Table 2. Genetic correlations between growth traits  
 

Traits W18 SP18 WWM 
WW 0.44 0.81 0.27 
W18 - 0.46 0.68 
SP18 - - - 0.12 

*WW = direct effect for weaning weight; WWM = maternal effect for weaning weight;  W18  = 
weight at 18 months of age; SP18 = scrotal perimeter at 18 months 

 
The heritability estimate for AFC is low (0.05), possibly due to the late entry of cows in the 
herd (42 months of age) when all heifers have already reached puberty. This estimate is in 
agreement with literature estimates which vary from 0.01 to 0.25 (Gressler, 1998 and Garnero 
et al., 1998). 
 
The genetic correlations between reproductive traits in this study are presented in table 3.  It 
can be seen that these trait evaluated in cows are in general negative and high magnitude. The 
genetic correlation of TF with CI (-0.90), AFC (-0.89) and CD (-0.86), show a favorable 
tendency indicating that selection for TF (in spite of its low heritability) we may be able to 
improve other reproductive traits. The genetic correlations between W18 in the male calves and 
reproductive traits in the dam are all negative with that with CD being the highest (-0.46).  
These results agree with others in the literature (Lôbo, 1991 ; Gressler, 1998 and Dias et al., 
2000). These results indicate that SP18 in the male should also improve reproductive traits in 
the offspring of these animals.  
 
Nájera Ayala(1990) found a correlation between CI and AFC different from the value found 
here (-0.69). According to Bergmznn 
 (1993), the use of CI as a selection criteria in beef cattle is biased as two calvings are 
necessary to calculate it (and therefore TF) and cows calving within a fixed breeding system 
are subject to management practices which severely affect prejudice the reproductive process 
in cows and can cause increases in some reproductive parameters.   
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Table 3. Genetic correlations between reproductive traits studied 
 

Trait CI AFC CD SP18 
TF -0.90 -0.89  -0.86 -0.12 
CI - -0.69 -0.21 -0.19 

AFC - - -0.30 -0.23 
CD - - - -0.46 

*Scrotal perimeter at 18 months (SP18),calving interval (CI), Age at first calving (AFC), calving date 
(CD) and true fertility (TF) 

 
CONCLUSION 
In agreement with genetic parameters estimated here we may conclude that most of the traits 
will respond to selection except TF and AFC. Genetic correlations between the traits were 
favorable, indicating the possibility of selection or one trait will improve others thereby 
facilitating the breeding process as a whole. It should be noted that these results refer 
specifically to the environment in which these cattle were reared and managed.  
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