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INTRODUCTION 
Reliable estimates of variance components are invaluable in any livestock improvement 
scheme. Estimates of heritability are a function of variance components and are, in general, 
specific for a particular population and period of time (Kaplon et al., 1991). Genetic and 
phenotypic correlations between traits are equally essential in predicting indirect responses to 
selection and for determining the optimum weighing and expected response to selection in a 
multi-trait selection programme (Nicholas, 1991 ; Falconer, 1994). 
 
Preweaning growth traits has been recognized as one of the most important traits that 
determine economic efficiency of beef cattle production (Robertson et al., 1986) and also as an 
important selection criteria because of the ease with which it can be measured (Gregory, 1965). 
 
The parameter estimates reported in literature for preweaning traits are quite variable being 
estimated from small datasets (Abanikannda and Olutogun 1999 ; Salako and Ngere, 2000). 
Kaplon et al. (1991) explains that utilization of such parameter estimates from the literature or 
from small sample estimates to set up a breeding programme for a specific population can be 
very misleading. 
 
The objectives of this study therefore was to estimate variance components and heritabilities 
for birthweight, 205-d adjusted weaning weight and average daily gain till weaning as well as 
the genetic and phenotypic correlations between these traits in N’Dama cattle. 
 
MATERIALS AND METHODS 
Breed. The N’Dama cattle are humpless breed of the Hamitic longhorn type. It is the breed of 
choice for the humid tse-tse fly infested humid tropics because of its trypanotolerant nature 
(ILCA, 1979) and has a great potential as a beef breed (Rege and Tawah, 1999). The N’Dama 
breed adaptability to the climatic extremes of the humid tropics has been well documented by 
FAO (1980). 
 
Location and Flock Management. The data for this study were obtained from Fashola Stock 
Farm established in 1947 for the breeding and multiplication of N’Dama cattle for distribution 
to local farmers and for research purposes. The farm is located in a low-to-medium tse-tse fly 
challenge belt on the southwestern fringes of the derived Guinea savanna zone of Nigeria. It 
lies on latitude 7º 54¹ N and longitude 3º 43¹ E at an altitude of 228.6m above sea level. 
The system of management is semi-intensive. During the late wet (July-September) and early 
dry (October-December) seasons, animals were managed under ranching conditions with 
grazing unrestricted but rotationally among the paddocks planted with Guinea grass (Panicum 
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maximum), Elephant grass (Pennisetum purpureum), Giant star grass (Cynodon 
plectostachium) and Gamba grass (Andropogon gayanus) mixed with the following legumes; 
Centro (Centrosema pubescens), Styto (Stylosanthes gracilis) and Calopo (Calopogonium 
mucunoides). During the late dry (January-March) and early wet (April-June) seasons however, 
the animals were supplemented with hay or silage made from the same pastures with small 
amount of concentrates consisting of rice-bran, maize silage and brewer’s dry grain (BDG). 
Animals had unrestricted access to water and salt licks were available in the paddocks. 
Animals were pasture-mated throughout the year with a ratio of 1 bull to 20-30 cows. Heifers 
were first mated at about 2-3 years of age while bulls were first used at about 3-4 years of age. 
Calving was in the pasture and calves were permanently identified and weighed within 48 
hours of birth. They were allowed to run with their dams until weaning at about 6-8 months 
and weaning weight recorded. All the necessary vaccination programmes were undertaken and 
antihelminthic treatments were carried out monthly. 
 
Data Preparation and Analysis. The data used consisted of 1277 records of birth and 
weaning weights of calves from 1032 dams and 199 sires between 1959 and 1983. The animals 
included in this analysis were those with weaning ages between 160-250 days. The adjusted 
205-days weaning weight and average daily gain till weaning was computed for each animal 
using the procedure of BIF (1990) as follows : 
                          
                             205DWT      =      (Wt    -   Wo)/A  X 205   +Wo  (Kg) 
                                   ADG      =      (Wt    -   Wo)/A 
                 Where; 
                           205DWT        =      205-d adjusted weaning weight, 
                                     Wt         =      Weaning weight a specified age (t), 
                                     Wo        =       Birthweight and 
                                      A         =       Weaning age (days). 
 
Statistical Analysis. 
The birthweight (BWT), 205-d adjusted weaning weight (205DWT) and average daily gain till 
weaning (ADG) were analysed by nested analysis of variance (SAS, 1990) to obtain paternal 
half-sib intrasire variance components and heritability for each trait. Genetic and phenotypic 
correlations were computed from the estimates of variance and covariance components in the 
nested analysis. 
 
RESULTS AND DISCUSSION 
Heritability. The variance components, heritability estimates and standard errors for all the 
preweaning traits are shown in table 1. The estimates were low to medium but are in agreement 
with values reported by other researchers. The heritability value of 0.10 ± 0.052 for BWT in 
this study was close to 0.149 reported by Peters et al. (1998) for the same breed in a similar 
environment but lower than 0.37 reported by Johnson et al. (1992). The heritability values of 
0.38 ± 0.09 and 0.39 ± 0.09 recorded for ADG and 205DWT in this study was close to 0.34 ± 
0.03 and 0.35 ± 0.03 reported for the same traits respectively by Tizikara (1988) for the same 
breed on the same farm. The increase in the heritability estimates with increase age obtained in 
this study follows the same trend noted by Fogarty (1995).  

Session 02. Breeding ruminants for meat production Communication N° 02-87 



7th World Congress on Genetics Applied to Livestock Production, August 19-23, 2002, Montpellier, France 

Table 1. Sire and error variance components and heritability estimates ± standard error 
for preweaning traits of N’Dama calves in Tropical Africa 
 

                                            
Trait        Variance Components          Estimate         K-ValueA          Heritability± S.EB 

 
BWT                   Sire                          0.101934             6.37                    0.10  ± 0.052    
                          Error                          3.905820 
 
ADG                   Sire                           0.000377             6.37                    0.38  ± 0.09 
                          Error                          0.003572 
 
205DWT            Sire                          17.147788            6.37                     0.39  ± 0.09 
                          Error                       160.532096 
 

 A K    =  Number of offspring per sire. 
 B S.E. = Standard error.  
 
Genetic and Phenotypic Correlations. Genetic correlations between BWT and other traits 
were high and positive (Table 2). Phenotypic correlations between BWT and all other traits 
follow the same trend. The genetic correlation of 0.47 between BWT and ADG and 0.53 
between BWT and 205DWT estimated in this study is similar to 0.46 between BWT and ADG 
and 0.68 between BWT and 205DWT reported in a review by Barlow (1978). The phenotypic 
correlation of 0.58 between BWT and 205DWT obtained in this study is higher than the range 
of 0.37 – 0.41 reported in the review of Barlow (1978) and this implies that BWT is a good 
indicator of subsequent development of the calf. The high and positive genetic and phenotypic 
correlations found between ADG and 205DWT is in agreement with the report of Kennedy and 
Henderson (1975). Thus the two traits can be regarded as the same trait in selection 
programme. 
 
Table 2. Genetic and phenotypic correlations of preweaning growth traits of N’Dama 
calves in Tropical Africa 
 

 
Traits                            BWT                              ADG                                   205DWT 

 
BWT                                                                             0.15A                                     0.58 
ADG                                      0.47B                                                                             0.99 
205DWT                                0.53                                0.99 

A Phenotypic correlations above diagonal. 
B Genetic correlations below diagonal. 
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CONCLUSION 
All the preweaning traits studied are of low to medium heritability and are positively 
correlated. 205DWT and ADG are very closely correlated genetically and phenotypically and 
the former is more closely correlated than the latter with BWT. This result implies that 
selection for weaning weight in the N’Dama cattle herd could be based on birthweight and that 
improvements of nutrition during preweaning period would positively influence the weaning 
weight of the animal. 
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