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The Adjustments of Age of Dam and Herd -Sire Interaction effects on Genetic

Parameter Estimation for Body Weight in Brahman Cattle.
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Abstract

The purposes of this study were to: 1) adjust age of dam using year classification, linear
regression and quadratic regression including herd-sire interaction (hs?), and 2) compare the
parameter estimates using single trait and multiple trait analysis. 18,928 pedigree animal of
Brahman from Department of Livestock Development (DLD) from 1978 to 2001 were used in
this study. Genetic parameters were estimated by Restriction Maximum Likelihood (REML).
Breeding value were predicted by Best Linear Unbiased Prediction (BLUP) using BULPF90 PC—
PAK 2.0 program. Traits used in the analysis were birth weight, weaning weight, and yearling
weight (400 days). The results of this study signify no different for difference method of age of
dam adjustment on genetic parameter estimation. Including herd-sire interaction in single trait
model gene downward the estimate of direct heritability, maternal heritability and direct-maternal
relationship either using single trait or multiple trait models. The herd-sire interaction ratio was
about 1-4 % of total variance. Direct heritability (h?) estimates on birth weight, weaning weight
and yearling weight were 0.35, 0.11 and 0.11, maternal heritability (m?*) were 0.05 on weaning
weight. Genetic and phenotypic correlation on birth weight, weaning weight and yearling weight
were 0.57-0.67 and 0.27-0.67 respectively. The multiple trait analysis was suitable for practical

implementation in Beef evaluation since its accounted for trait correlations in the model.

Keyword: Age of dam, herd-sire interaction, genetic parameter, breeding value, Brahman cattle,

BLUP
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Table 1. Characteristics of growth traits data in Brahman cattle.

Traits N Average Std
Animal with record 13,737 - -
Animal in pedigree 18,928 - -
Herd-sire interaction 2,759 - -
Contemporary groups at brith 2,340 - -
Contemporary groups at weaning 1,214 - -
Contemporary groups at yearling 444 - -
Birth weight records (kg) 10,849 27.27 3.80
Weaning weight records (kg) 8,921 158.80 27.85
Yearling weight records (kg) 747 222.89 44.17
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Table 2. Description of univariate analysis model in Brahman cattle.

Age of dam
u Linear and Herd-Sire
Model Year Linear
quadratic interaction
class covariate
covariate
1 v _ _ _
5 ] v ] i
; _ v v _
A ] v v v

= Yearling weight no age of dam and parity for adjust, to compare non ajusted (No HS) and

add herd-sire interaction for adjusted (Add_HS).
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Table 3. Estimated of phenotypic variance and genetic parameter form univariate analysis for

growth traits Brahman.

Phenotypic variance and genetic parameter

. 1

Traits Model o‘f} h2 m2 - CZ e 5 -2LogL
Birth weight 1 10.06 0.35 - - 0.05 0.40 - 33013.55
2 10.11  0.35 - - 0.05 0.40 - 33026.62
3 10.09 0.35 - - 0.05 0.40 - 33033.32
4 10.13  0.34 - - 0.05 039 0.01 33034.10
Weaning weight 1 443.54  0.17 0.10 -0.33 0.05 0.22 - 58332.96
2 44437 0.17 0.10 -0.33 0.05 0.22 - 58342.29
3 443.54 0.17 0.10 -0.33 0.05 0.22 - 58332.96
4 449.02 0.11 0.09 -0.32 0.06 0.17 0.04 58317.83
Yearling weight ~ No_hs 716.54 0.14 - - - - - 5058.17
Add_hs 727.32  0.11 - - - - 0.03 5059.11

"1= Adjusted for age of dam as year class; 2 = Adjusted for age of dam as linear covariate;
3 = Adjusted for age of dam as quadratic covariate; 4 = Adjusted for age of dam as quadratic
covariate together with herd- sire interaction included; NO_HS = No adjusted for age of dam,
parity and herd- sire interaction not included; AD_HS = No adjusted for age of dam, parity and
herd- sire interaction included.

Y 0'}27= total variance; h°= direct heritability; m®= maternal heritability; r,, = direct and

m

maternal correlation; ¢? = maternal permanent environment effect ratio; = repeatability;

hs? = herd sire interaction ratio and — 2LogL = Likelihood function
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(dominance gene effect) ANTNANNONINADATA (inbreeding depression) HAZONINAIINDUY di

(epistasis) naluldswuneonunnnluea Falconer, 1989)

Table 4. Estimated of phenotypic variance and genetic parameter form univariate and

multivariate analysis for growth traits Brahman.

Genetic parameter

Trait Method"
O'Zp n’ m’ T c’ t  hs’
Birth weight Sin 10.09  0.35 - - 005 040 -
Mul 10.19  0.38 - - 004 042 -
Mul HS 10.22 035 - - 004 040 0.03
Weaning weight Sin 44354  0.17  0.10 -0.33  0.05 0.22 -
Mul 43795 021  0.05 -0.32  0.08 0.29 -

Mul_HS 440.51  0.18  0.05 -026 0.08 0.26 0.03

Yearling weight Sin 716.54 0.14 - - - - -
Mul 748.29 0.11 - - - - R
Mul HS 753.22 0.11 - - - - 0.01

"Sin = single trait analysis
Mul = multiple traits analysis and herd- sire interaction not included.

Mul HS = multiple traits analysis and herd- sire interaction included.



Table 5. Genetic and phenotypic correlation form multivariate analysis for growth traits

Brahman.

Genetic and phenotypic correlation

Traits
BW WW YW

Multiple traits analysis but not included herd- sire interaction

BW - 0.57 0.69
wWwW 0.31 - 0.76
YW 0.27 0.67 -

Multiple traits analysis and included herd- sire interaction

BW - 0.60 0.69
Ww 0.31 - 0.75
YW 0.27 0.67 -

- Upper diagonal was genetic correlation; Lower diagonal was phenotypic correlation
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