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ABSTRACT 

The data used consisted of 269 body weights of Sokoto Gudali (Bokoloji) calves born 

at Talata Mafara Beef Research Station in Zamfara State. Genetic and phenotypic 

parameters for body weights at different ages were calculated. Heritability estimates 

obtained from paternal half sib analysis were 0.10 ± 0.002, 0.11 ± 0.001, 0.25 ± 

0.005 and 0.07 ± 0.004 for calf weights at birth and at 3, 6 and 12 months of age, 

respectively. Repeatability estimates for calf weights at birth, 3 and 6 months of age, 

all considered as traits of the dam, were 0.13 ± 0.009, 0.11 ± 0.005 and 0.03 ± 

0.001, respectively. The phenotypic correlations obtained between body weights at 

all ages were positive and highly significant (P<0.01), ranging from 0.18 - 0.66. The 

study indicated that the proportion of additive genetic variance for body weights was 

low. Hence, response to selection might be low in the herd and selection for yearling 

weight can be done early on the basis of weights at 3 and 6 months of age.  
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____________________________________________________________________ 

 

INTRODUCTION 

 

Development of an effective breeding programme 

for indigenous cattle breeds requires knowledge of 

genetically important economic traits. Genetic 

parameters are needed for proper implementation 

of breeding programmes (Tosh, et al., 1999). Such 

estimates are necessary for planning of future 

breeding strategy, predicting response to selection 

and evaluating genetic progress. Genetic 

parameters are therefore, the basic requirements in 

the design of any breeding program for genetic 

improvement (Peters, et al., 1998).   

 

However, there is paucity of information on the 

estimates of genetic parameters for body weights, 

the extent of between and within breed variation in 

the tropics. Estimates available are mainly for 

temperate breeds or their crosses in tropical 

environments (Meyer, 1989; Mackinnon, et 

al.1990). The lack of large number of records for 

data analysis in the tropics, makes it difficult to 

generalize since genetics parameters are population 

attributes and large number of accurate records are 

required.  

 

Thus, this paper highlights the estimated 

heritability and phenotypic correlations up to 

yearling age and the repeatability of cow 

performance with respect to growth rate of calves 

from birth to weaning. 

MATERIALS AND METHODS 

 

The data used for this study were obtained from 

records of Sokoto Gudali (Bokoloji) cattle kept at 

Talata Mafara Beef Research Station in Zamfara 

State, Nigeria. The description of the area and 
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management of animals was reported by Shehu et 

al. (2005). 

The data analyzed consist of 269 body weight 

records at birth and at 3, 6 and 12 months of age for 

Sokoto Gudali calves born between 1983 to 1997. 

Heritabilities were estimated with SAS programme 

(SAS, 1987) using General Linear Model 

Procedure of variance component estimation with 

sire group only by the method of paternal half-sib 

analysis, employing the procedure described by 

Becker (1984) for unequal number of measurement 

per individual. 

The following model for heritability estimate was. 

 

Yij = µ + Ai + εij 

 

Where: 

 Yij = j
th
 observation for each trait on i

th 

sire; 

 µ = overall mean; 

 Ai = the additive effect of i
th 

sire; 

 εij = residual error terms attributable to the 

environment. 

Repeatability was also estimated using SAS 

programme (SAS, 1987) by taking calf weight as 

characteristic of the dam, employing the procedure 

described by Becker (1984). 

The model used was as follows: 

 

Yij = µ + Di + εij 

 

Where: 

 Yij = j
th
 measurement on the i

th
 dam; 

 µ = overall mean; 

 Di = dominance effect of i
th

 dam; 

 εij = genetic deviation attributable to 

individuals within dam. 

Standard errors of heritability and repeatability 

were calculated according to Swiger et al. (1964). 

Phenotypic correlations were computed according 

to Becker (1984). 

 

RESULTS AND DISCUSSION 

 

The heritabilities of calf body weights from birth to 

yearling and repeatability of weaning weight are 

presented in Table 1. 

 

__________________________________________________________________________________________ 

 

Table 1: Heritability (h2) and Repeatability (R) of calf body weights from birth to 12 months 

_______________________________________________________________________________________ 

 Traits    h
2
 ± SE  R ± SE 

_______________________________________________________________________________________ 

BWT        0.10 ± 0.002  0.13 ± 0.009 

WT3        0.11 ± 0.001  0.11 ± 0.005 

 WT6        0.25 ± 0.005  0.03 ± 0.001 

 WT12    0.07 ± 0.004 

_______________________________________________________________________________________ 

BWT = Birth weight; WT 3 - WT 12 = Weight of calf at 3 - 12 months, respectively. 

 

 

__________________________________________________________________________________________

 

The heritability estimates of 0.10 ± 0.002 obtained 

in this study for birth weight was lower than the 

values of 0.33 ± 0.33 and 0.21 ± 0.26 reported by 

Oni et al. (1989) and Mbap (1996) respectively in 

Bunaji cattle. However, it was in agreement with 

data (0.10 ± 0.05) reported by Abdallah and 

Olutogun (2006) for N’Dama cattle. The values of 

heritability obtained for 3 and 12 months weight 

were much lower than values reported in literature 

(Alanda and Martin, 1987; Oni, et al. 1989; Smith, 

et al. 1989 and Tawah, et al. 1993). The low values 

obtained in this study could be either due to 

deterioration in management resulting to poor 

nutritional status of the animals, or due to the use 

of same sire for a number of years which could 

result in inbreeding and decrease in additive  

 

genetic variation. The heritability value obtained 

for 6 month weight fall within the values reported 

in literature (Alanda and Martin, 1987; Tawah, et 

al. 1993; Mattos, et al., 2000) and is of medium 

value. 

 

The repeatability estimates of 0.13 ± 0.009 for birth 

weight as presented in Table 1 was close to 0.15 ± 

0.004 obtained by Abdallah and Olutogun (2006) 

in N’Dama cattle. The estimates obtained for 

weights at 3 and 6 months were lower than most 

values reported in literature (Itulya, et al., 1987 and 

Agyemang, et al., 1997) but higher than data 
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obtained by Carew et al., (1986) and Oni et al., 

(1989). Cunningham and Henderson (1965) 

reported that repeatability estimates based on the 

likeness of adjacent records were higher than those 

based on likeness of non-adjacent randomly chosen 

records. Thus the low values obtained from this 

study could have been due to the method of 

analysis used (intra-class correlation). 

 

Table 2: Phenotypic correlation between calf weights at different ages 

  Traits  BWT  WT3  WT6  WT12 

_________________________________________________________________________________________ 

  BWT   

  WT3  0.36**   

  WT6  0.21*** 0.66***  

  WT12  0.18**  0.44*** 0.48*** 

__________________________________________________________________________________________ 

** (P<0.01);    *** (P<0.001); BWT=Birth weight, WT3 - WT12 = Weight of calf at 3 – 12 months of age, 

respectively. 

 

__________________________________________________________________________________________ 

 

The estimate of phenotypic correlations obtained in 

this study were all positive and significant (Table 

2) and fall within the range of values reported by 

other workers (Oni, et al., 1989: Malau-Aduli, et 

al, 1996). The high correlation values of 0.66 

between weight at months 3 and 6 and 0.48 

between months 6 and 12 probably suggest that 

preliminary culling for yearling weight could be 

carried out early on the basis of weights of calves 

at 6 months of age.  

 

CONCLUSION 

Low values of heritability for calf weight at birth 3 

months and yearling age obtained in this study 

means there is a lot of environmental variance 

compared to genetic variance. It is therefore, 

suggested that attention needs to be given to 

environmental factors such as nutrition and 

management so that environmental variance is 

lowered. The high correlation values (though 

phenotypic) obtained between weights of calf at 

various ages is an indication that preliminary 

culling if applied at 6 months of age could yield  

positive result in the desired direction for selection 

of yearling weight in the herd. 
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