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ABSTRACT: Data came from a commercial cow-calf operation under a rangeland system in a desertic region representative of northwest of Mexico. Progeny of 98 cows involving inheritance Charolais (C), Hereford (H), and Local strains (L) mated to Gelbvieh (G) sires were used. The objective was to estimate heritabilities direct and maternal and genetic relationships between economically important traits as birth weight (BW), weaning weight (WW), and postweaning average daily gain (PADG). Data was analyzed by using least squares. The model included: birth year, dam, age of dam, and sex of the calf as fied effects; sire and the residual as random effects. Direct heritability estimates for BW, WW, and PADG were (h2=.33(.06, .37(.05+ h2=.15(.05, h2=.21(.04+ h2=.29(.04,h2=.39(.03) for male and female calves, respectively. Maternal heritability estimates for BW, WW, and PADG were (h2=.35(.05, h2=.23(.07; h2=.83(.03, h2=.77(.05; h2=.15(.04, h2=.11(.04) for male and female calves, respectively. The correlation estimates between direct components of BW, WW, and PADG analyzed separately between male and female calves were( r DM-DF=.87, r DM-DF=.80, r DM-DF= .71), (r=MM-MF=.83, r MM-MF=.92, r MM-MF=.41)   respectively. Correlation between direct and maternal components were (rD-M=.03, rD-M=-.11, rD-M=.05, rD-M=.25, rD-M=.55, and rD-M=.03 for BWM, BWF, WWM, WWF, PADGM, and PADGF, respectively.
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Introduction


The genetic parameters which are finctions of (co) variance components, provide information about the genetic nature of traits, and are needed to predict direct and correlated responses to selectio, formulate selection indexes and determine the method of selection (Van Vleck et al., 1990). New developments in estimation algorithms (Smith, 1994; Meyer, 1994) will allow the anaysis of larger sets of data and more complicated models.

Materials and Methods


The data available were on observations on birth weight (BW), weaning weight (WW), and post-weaning average daily gain (PADG) on the progeny of 98 cows involving Charolais (C), Hereford (H), and Local strains (L) mated naturally to sires Gelbvieh (G). Data came from a commercial cow-calf operation under a rangeland system in a desertic region representative of northwest of Mexico. 

Data was analyzed by using least squares. The statistical model included fixed effects of birth year, dam, age of dam, and sex of the calf; sire and the residual as random effects. The estimates of heritability for BW, WW, and PADG were analyzed separately. 

The estimates of correlations between direct components of BW, WW, and PADG were analyzed separately between male and female calves. The estimates of correlations between maternal components of BW, WW, and PADG also were analyzed separately between male and female calves.

Results and Discussion


Heritability estimates and direct maternal correlation estimates are listed in Table 1. Direct effects on female (BW) accounted for a larger portion of total variance compared to male BW. Maternal effects on BW between the sexes were similar but male BW was slightly more affected by the maternal environment. Direct hertitability estimates for male and female BW were (h2=.33(.05, h2=.37(.06) respectively. Maternal heritability estimates for the same trait were (h2=.35(.05 and h2=.28(.04) respectively. Woldehawariat et al. (1977) reported an average heritability estimate for the direct effect on BW of .39. Pérez et al. (1994) reported a heritability value of .31 for the same trait; Itulya findings for heritability of BW were h2=.53 and h2=.52 for males and females, respectively. Direct maternal correlations estimates for BW were very low in both sexes (Table 1; r D-M=.03 and r D-M=-.11) for male and female calves, respectively. Those values suggest that selection for BW is relatively free of direct-maternal antagonisms.


Direct heritability estimates (h2=.15(.05 and h2=.21(.04) for WW are show in Table 1 in male and female calves, respectively. Female calves expressed a larger portion of their graowth potential as they receive more milk per unit of body weight (Melton et al., 1967; Robison et al., 1978) in such a way direct additive genetic results in a higher heritability value for female calves. Correlation estimates suggest this population allow selection for increased growth without antagonisms towards increased maternal ability.


The estimated heritability values (Table 1) of direct effects on PADG were (h2=.29(.04 and h2=.39(.03) for male and females respectively. Maternal heritability estimates for the same trait were (h2=.15(.04 and h2=.11(.04) for males and females in that order. Those values suggest that maternal influences have a slightly larger influence on male PADG if compared to females.


Estimates of direct-maternal correlation in PADG are shown in Table 1 for males was (r D-M=-.55) and (rD-M=.03) in females. Maternal heritability and the direct-maternal correlation for PADG was higher in males it reflects a larger interaction between preweaning and postweaning environment.


Table 2 shows the correlation estimates among sex related traits. The correlation estimates between direct components of BW, WW, and PADG analyzed separately for male and female calves were (rD-M=.87, rD-M=.8, and rD-M=.71) respectively. The estimated correlation between maternal components of BW, WW and PADG analyzed separately between male and female calves were (rD-M=.83), rD-M=.92, and rD-M=.41) as shown in Table 2.

Implications


Results suggest that direct effects accounted for larger portion of total variance compared to male birth weight. Female were able to express a larger portion of their growth potential as they recive more milk per unit of body weight thus additive genetic variance resulted in a higher estimate of heritability for female calves. Correlation estimates allows selection for growth traits without antagonisms towards increased maternal ability. Maternal influences had a slightly larger influence on male postweaning average daily gain.
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Table 1. Heritability estimates and their standard errors, and correaltions among direct and maternal components

	Traita
	h2 direct ( SE
	h2 maternal ( SE
	rD-Mb

	BWM
	.33 ( .06
	.35 ( .05
	.03

	BWF
	.37 (.05
	.28 ( .07
	-.11

	WWM
	.15 ( .05
	.83 ( .03
	.05

	WWF
	.21 ( .04
	.77 ( .05
	.25

	ADGM
	.29 ( .04
	.15 ( .04
	-.55

	ADGF
	.39 ( .03
	.11 ( .04
	.03

	
	
	
	


a BWM= birth weight-males, BWF= birth weight-females, WWM= weaning weight-males, WWF= weaning weight-females, ADGM= average daily gain-males, ADGF= average daily gain-females.

b rD-M= correlation between direct and maternal components.

Table 2. Correlations among sex related traitsab.

	
	rDM - DF
Female trait

	Male trait
	BWF
	WWF
	PADGF

	BWM
	
	
	

	WWM
	
	.87
	.8

	PADGM
	
	
	.71

	
	
	
	

	
	rMM - MF
Female trait

	Male trait
	BWF
	WWF
	PADGF

	BWM
	
	.83
	.92

	WWM
	
	
	.41

	PADGM
	
	
	

	
	
	
	


a BWM= birth weight-males, BWF= birth weight-females, WWM= weaning weight-males, WWF= weaning weight-females, PADGM= postweaning average daily gain-males, PADGF= postweaning average daily gain-females.

b DM= direct component-male trait, MM= maternal component-male trait, DF= direct component-female trait, 

MF= maternal component female-trait.

