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INTRODUCTION 
In Egypt, Friesian cattle were imported for milk and meat production as purebred breed or 
crossbred with Egyptian native cattle. It is known that cattle contribute about 60% of red meat 
production in Egypt. A lot of purebred and crossbred Friesian male calves are slaughtered at 
different ages to fill the great gap in shortage of meat production. Little information is available 
concerning performance and genetic potential of preweaning growth traits in Friesian calves in 
Egypt. The traits most commonly measured in sire evaluation concerning growth traits are birth 
weight (BWT), weaning weight (WWT) and average daily gain (ADG). Hence, special 
attention in the present study was paid to estimates of genetic parameters, sire evaluation, and 
phenotypic and genetic trends in BWT, WWT and ADG traits in a herd of Friesian cattle in 
Egypt. 
 
MATERIALS AND METHODS 
Records on birth and weaning weights of 1184 Friesian calves (593 males and 591 females) 
progeny of 49 sires collected during the period from 1990 to 2000 were used in the present 
investigation. The average number of calves per sire (k) was 18.3 . The calves were maintained 
at Sakha Research Station, Kafr El-Sheikh Governorate belonging to Animal Production 
Research Institute, Ministry of Agriculture. The farm is located at the northern middle part of 
the Nile Delta (about 160 km from Cairo), Egypt. The management and rearing of these calves 
were described briefly by Oudah and Mehrez (1999). 
 
Statistical analysis. Data were statistically analyzed utilizing the linear mixed model least 
squares and maximum likelihood (LSMLMW) computer program of Harvey (1990). The 
effects of sire (random effect), year and season of birth, sex of calf (fixed effects) and dam 
weight at calving (covariate) on BWT, WWT and ADG from birth to weaning were studied. 
The effects of environmental factors on BWT, WWT and ADG were previously published in 
an other study by the same author (Oudah, 2001). Estimates of h2 and genetic (with standard 
errors), phenotypic and environmental correlation coefficients among different traits were 
computed by using the LSMLMW program of Harvey (1990). 
 
Estimation of sire transmitting ability (ETA’s). The transmitting abilities of sires with at 
least five daughters were examined. The total number of sires used in estimation of ETA’s was 
only 37. Sire-transmitting ability for different traits studied was estimated by Best Linear 
Unbiased Prediction method (BLUP). One set of cross-classified non-interacting random effect 
(sire) is absorbed according to Harvey (1990) where BLUP estimates for random sire effects 
absorbed by maximum likelihood were obtained. Rank correlation coefficients among sire 
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transmitting abilities for different traits were estimated using the Spearman formula (Snedecor, 
1956). 
 
Estimation of phenotypic and genetic trends. Annual phenotypic changes for different traits 
studied were computed as the regression coefficients of trait values on the year of birth after 
adjusting the records for the fixed effect. Genetic Trends in studied traits were estimated by 
regression of ETA’s for each year on year of birth. 
 
RESULTS AND DISCUSSION 
Actual means. The means (Table 1) for BWT (31.5 kg), WWT (96.6kg) and ADG (620 g/d) 
generally fall within the range of those estimates reported in most studies carried out on the 
Friesian calves under Egyptian conditions ranged between 25.9 to 37.3 kg for BWT, 76.2 to 
98.0 kg for WWT or at 15-week of age. The differences between our findings and other 
investigators may be related to genetic differences between breeds, managerial practices and/or 
system of feeding that would affect live body weights and growth rates. 
 
Table 1. Unadjusted means, standard deviations (SD) and coefficients of variation 
(CV %) of BWT, WWT and ADG from birth to weaning 
 

Trait Abbreviation Mean SD CV % 
Birth weight (kg) BWT 31.5 4.46 14.2 
Weaning weight (kg) WWT 96.6 9.25 9.58 
Average daily gain (g/d) ADG 620 89.5 14.4 

 
Genetic parameters. Heritability estimates of BWT, WWT and ADG given in Table 2 show 
that 0.241, 0.279 and 0.281% of the total variance in the three traits, respectively due to 
additive genetic variance. 
 
Table 2. Estimates of genetic parameters of growth traits in Friesian calvesA 
 

Trait BWT WWT ADG 
BWT 0.241  ±  0.077 0.185  (0.199) -0.278 (-0.277) 
WWT 0.147  ±  0.254 0.279  ±  0.082 0.892   (0.886) 
ADG -0.285  ±  0.268 0.907  ±  0.046 0.281  ±  0.082 

AHeritability estimates (± S.E) on the diagonal, genetic (± S.E) and phenotypic correlations below and 
above diagonal, respectively and environmental correlations between parentheses. 
 
These moderate heritability estimates indicate that efforts could be made to bring about 
improvement in these traits through individual selection as well as better managerial practices. 
The results given in Table 2 show that the genetic and phenotypic correlation coefficients 
between BWT and WWT were low (0.147 and 0.185, respectively). The genetic and 
phenotypic coefficients between BWT and ADG were negative and moderate (-0.285 and -
0.278, respectively). 
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Sire effect. Sire of the calf had highly significant (P < 0.001) effects on birth and weaning 
weights and ADG with proportion of variation (V%) being 6.03, 6.96 and 7.04 for the three 
traits, respectively (Table 3). Several studies agreed upon the presence of significant effect for 
sire of calf on live body weight (e.g. Colborn et al., 1997). The present results indicate the 
possibility of genetic improvement in body weights of calves through sire selection. The 
moderate variance components of BWT, WWT and ADG due to sire reported here (Table 3) 
led to moderate heritability estimates (Table 2) which suggests that there is a relatively good 
opportunity for selection for these traits in the studied herd.. 
 
Table 3. Estimates of sire variance component (δ2s) and error variance component (δ2e) 
and proportion of variance (V%) due to random effect for traits studied A 
 

Trait Sire Error 
 (δ2s) (V %) (δ2e) (V %) 
BWT 1.13 6.03 17.6 93.97 
WWT 5.91 6.96 79.0 93.04 
ADG 5.70 7.04 75.3 92.96 

A d.f of sires and error components were 48 and 1120, respectively 
 
Sire transmitting abilities (EAT's). The values of ETA's for BWT, WWT and ADG 
(estimated as deviation from the means) ranged between 3.10, 8.32 kg and 60.7 g/d, 
respectively (Table 4) that represent 9.90, 8.58 and 9.73% from the adjusted herd average of 
the three traits, respectively. Regarding percentage of number of sires that had positive BLUP 
estimates for WWT and ADG (Table 4), about 43.24 % of the sires had positive values.  
 
Table 4. Minimum, maximum and ranges of sire transmitting abilities and percentage of 
sires with positive estimates for growth traitsA 
 

Trait Blup estimates (%) of sires with 
 Minimum Maximum Range positive estimates 
BWT - 0.856 2.24 3.10 48.65 
WWT - 3.860 4.46 8.32 43.24 
ADG - 36.41 42.3 60.7 43.24 

A Units of the traits as given in Table 1 
 
The extensive use of the top proven sires which have positive BLUP estimates in artificial 
insemination will lead to the genetic improvement in WWT and ADG traits of this herd. 
Selection for lower BWT is attainable as a means to increase ADG and WWT because of the 
negative relationship between BWT and ADG. It could be noticed that there are large 
differences between the bottom and the top sires in ETA’s values. These results reflect large 
genetic differences between sires for different traits studied. This shows that there is a high 
genetic potential for rapid genetic improvement in traits studied through sire selection. 
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Positive and high rank correlation coefficient was found between ETA's of ADG and WWT 
(0.998). Meanwhile, the corresponding coefficient between BWT and both ADG and WWT 
was negative and low (-0.17)  
 
Genetic and phenotypic trends. The annual phenotypic and genetic trends in BWT were 
positive and significant being 0.149 and 0.503 kg/year, respectively. Meanwhile, the 
phenotypic trends in both WWT and ADG were negative and significant, respectively -0.268 
and -2.55 kg/year in the two traits, and the genetic trends in the same two traits were negative 
also, being  -0.060 and -0.615 g/d/year  respectively, but they were not significant (Table 5). 
 
Table 5. Estimates of annual phenotypic and genetic trends (± SE) in growth traitsA 
 

Trends Growth traits 
 BWT (kg/year) WWT (kg/year) ADG (g/d/year) 
Phenotypic 0.149 ± 0.33*** -0.268 ± 0.069*** -2.55 ± 0.66*** 
Genetic 0.503 ± 0.20* -0.060 ± 0.44 N.S -0.615 ± 4.19 N.S 

A  *** significant at P<0.001,  N.S = not significant. 
 
CONCLUSION 
The results indicate also greater opportunity for improving growth traits manipulating the 
selection within sires. The economic importance must be given to studied traits in breeding 
programs taken into consideration more priority for milk production of the dam. 
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