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INTRODUCTION 
Mertolenga is a local cattle breed raised under typical low input range conditions of Southern 
Portugal, with approximately 14 000 cows registered in the Herd Book. Average herd size is 
50 cows and main attributes of this population are hardiness, low maintenance requirements, 
easy calving and high fertility, whereas growth rate tends to be rather slow. Crossbreeding is 
often practiced using Charolais and Limousin bulls, and calves are marketed at weaning 
(7 months of age).  
Calving interval and growth performance are important traits influencing profitability in the 
majority of beef production systems (Rege and Famula, 1993). Under harsh environments, 
such as the one where Mertolenga cattle is raised, breeders objective is to wean a calf per cow 
per year, and tend to adapt reproduction to the natural pasture availability. Therefore, calving 
interval as a measure of reproductive performance and growth from birth to weaning are traits 
that deserve special attention. 
Prior to the implementation of selection/conservation programs for this breed, proper 
assessment of genetic variability for traits of economic importance as well as their genetic and 
environmental correlations is needed. The purpose of this study was to estimate genetic 
variability for calving interval and growth traits from birth to weaning allowing for maternal 
effects in a state owned herd of Mertolenga cattle. 
 
MATERIAL AND METHODS 
Animals and herd management. The herd was established in 1979 and has been kept closed 
thereafter at a state experimental station located in Southern Portugal. Actual herd size is 
approximately 250 adult cows subdivided in 3 groups. One group, comprising about half of the 
herd purebred, and the remaining cows were exposed either to Charolais or Limousin bulls. 
Each year, single-sire matings were used during two periods (November- December ; March-
April). Heifers were exposed to Mertolenga bulls for the first time at around 2 years of age. 
Major calving season occurs in August-September (≅ 60 % of calvings). Cows were 
maintained in natural or seeded pastures during late Winter and Spring, cereal stubbles during 
Summer and were supplemented with oats based silage and commercial concentrates during 
Fall and early Winter. Calves were kept always with their mothers and were usually offered 
commercial concentrates (creep feeding) before weaning time (7 months of age). 
 
Traits Recorded. Traits analysed in this study were calving interval (CI) using records from 
1981 to 1998 from all cows in the herd (cows exposed to Mertolenga, Charolais or Limousine 
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bulls). Birth weight (BW), 3-month adjusted weight (W3) and 7-month adjusted weaning 
weight (WW) were from purebred Mertolenga calves. Number of records, pedigree 
information and peculiarities of the data sets are shown in table 1. 
 
Table 1. Characteristics and descriptive statistics of the data sets 
 
 
 

Calving Interval 
(days) 

Birth Weight 
(Kg) 

3-Month 
Weight (Kg)  

Weaning Weight 
(Kg) 

No. of records 2 670 1 938 780 1 044 
Mean ± S.D. 421.3 ± 110.6 25.8 ± 3.8 75.6 ± 14.9 156.3 ± 29.2 
Coef. Variation (%) 26.3 14.6 19.7 18.7 
No. of animals in A 1 984 2 189 2 189 2 189 
No. of cows 671 727 405 487 
Average F  0.061 ± 0.078 0.068 ± 0.079 0.082 ± 0.079 0.088 ± 0.078 
 
Data Analyses. Single trait animal models were employed. The model used for CI included 
the fixed effects of year of calving, calving season, genotype of the calf, sex of the calf as class 
variables, and the linear and quadratic effect of age of cow at calving and the inbreeding 
coefficient of the cow as covariates, plus additive, permanent environmental and residual as 
random effects. The models for growth traits contained the fixed effects of year of birth, month 
of birth, sex, age of cow (linear + quadratic), inbreeding coefficient of the individual and 
inbreeding coefficient of its mother, both fitted as covariates. Direct and maternal genetic 
effects, permanent environmental effects and the residuals were fit as random. (Co)variance 
components were estimated by REML, using the MTDFREML package (Boldman et al., 
1993), and a convergence criterion of 10-9. To estimate correlations among reproductive and 
growth traits, bivariate analyses were performed for CI, BW, W3 and WW using the models 
previously stated. 
 
RESULTS AND DISCUSSION 
Estimates of genetic parameters for the different traits are presented in table 2. The heritability 
for calving interval was low and in the range of values reported in the literature (0 to 0.15) 
(Bourdon and Brinks, 1983 ; Rege and Famula, 1993). Permanent environmental effects were 
almost nill for calving interval. However, the coefficient of variation for this trait (table 1) is of 
considerable magnitude showing that there is still scope for selection. 
The magnitude of direct heritability estimates for the growth traits decreased from birth to 
weaning and was similar to other studies (Meyer, 1992). In line with the results obtained by 
Bertrand and Benyshek (1987) in Limousin cattle, the maternal heritability estimates from this 
study were smaller than direct heritabilities, except for WW. Negative correlation estimates 
( ) for all growth traits between direct and maternal genetic effects were obtained, also in 
agreement with the literature (Bertrand and Benyshek, 1987 ; Meyer, 1992). In this study, a 
stronger antagonism (  = -0.91) between direct and maternal was found for 3-month weight 
as compared to WW. This result suggests that milk production is crucial during calves first 
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three months of life and not as important at later ages when the calves have the ability to eat 
supplemental feed and pasture.   
Permanent environmental effects on growth traits were null at birth, and, at weaning, c2 was 
about half of the value at 3 months of age. However, the low magnitude of these estimates 
indicates that permanent environmental variation is of low impact for beef cattle raised in 
rangeland pastures, a result also obtained in other reports (Bertrand and Benyshek, 1987 ; Eler 
et al., 1995). 
 
Table 2. REML estimates of genetic parameters A for the different traits using univariate 
analysis 
 
 
 

Calving Interval  
(CI) 

Birth Weight 
(BW) 

3-month Weight   
(W3) 

Weaning Weight 
(WW) 

2
ah  0.03 0.47 0.36 0.19 

2
mh  - 0.17 0.25 0.23 

amr  - -0.41 -0.91 -0.26 
2c  0.02 0 0.15 0.08 

A  = direct additive heritability, h  = maternal additive heritability, r  = genetic correlation 
between direct additive and maternal additive effects, c2 = proportion of permanent environmental 
variance out of phenotypic variance. 
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Table 3. REML estimates of phenotypic correlations A between traits and of genetic 
correlations between traits for direct (A) and maternal (M) effects from bivariate 
analyses 
 
 Birth Weight 

A              M 
  3- month Weight   
  A                     M 

Weaning Weight 
  A                    M 

Calving Interval  0.71 -0.55 
(-0.28) 

-0.01                0.51 
(-0.04) 

0.42      0.16 
(0.08) 

Birth Weight  
A 
M 

 

 
 

 
0.44           -0.02 
-0.56                0.46 

(0.37) 

 
0.60       -0.05 
-0.37                0.31 

(0.34) 
3-month Weight  

A 
M 

 

   
0.16       -0.50 
-0.01                0.77 

(0.61) 
 A Numbers within parentheses refer to phenotypic correlations. 
 
Genetic and phenotypic correlations among traits are shown in table 3. Genetic correlations 
between CI and direct and maternal genetic effects for growth traits were not consistent. In a 
study with Hereford cattle (Rege and Famula, 1993), calving date, a trait related to CI, was 
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found to be negatively correlated with growth traits including birth weight and yearling weight 
but not weaning weight. These authors also found that, for traits under large maternal 
influence, such as those evaluated in this study, genetic correlations with calving date were 
almost negligible. 
Genetic correlations between growth traits for additive direct effects ranged from 0.16 to 0.60 
and for maternal from 0.31 to 0.77. This indicates that selection for one trait would also lead to 
genetic improvement in the other traits. Direct-maternal genetic correlations were consistently 
negative varying between –0.01 and –0.56, a range of values larger than that obtained in a 
study with Limousin cattle for similar traits (-0.04 to –0.22) by Laloë et al. (1988). Phenotypic 
correlations between BW and W3 or WW were of similar magnitude and smaller than the 
correlation between W3 and WW. 
 
CONCLUSION 
Calving interval showed low genetic variability and the importance of maternal effects for 
growth traits from birth to weaning in this breed was relatively high. No clear associations 
between calving interval and growth traits were found in this study. 
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