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Genetic model comparison between homogeneous and
heterogeneous residual variance in Thai crossbred Holsteins
using random regression test-day model
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ABSTRACT: The objective of this research was to compare the genetic models of homogeneous and heterogeneous
residual variances in crossbred Thai-Holstein dairy cattle. The data included 398,805 test-day milk yield records from
27,133 first-three lactations. The test-day milk records were obtained from the Bureau of Biotechnology in Livestock
Production, Department of Livestock Development under the Master Bull project during the years 1991 to 2008.
Bayesian analysis via Gibbs sampling and best linear unbiased prediction under random regression test-day model
were used to estimate genetic parameters and breeding values, respectively. The results showed that the adjusted
heterogeneity of residual variance had no effect on additive variance whereas it had effects on permanent environmental
variance and heritability. In addition, in a comparison between both models, the model with heterogeneous residual
variance had rank correlation of breeding value estimates (0.92-0.96) and coefficients of determination (R?) (0.90-0.96)
higher than the model with homogeneous residual variance. Therefore, the adjustment for heterogeneity of residual
variance could be appropriate for increasing the selection accuracy of dairy cattle.
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Table 1 Data structure for estimation of variance components by parity for Thai Holstein crossbreds
Item Parity
1 2 3 Total
Number of herd-test month-test year classes 9,039 6,170 4,827 9,039
Number of cows 27,133 12,131 7,246 27,133
Number of test day records 230,986 105,011 62,808 398,805
Number of test day records separated by
breed groups
<75 %HF' 14,069 7,346 4,587 26,002
>75.0 to <87.5 %HF 58,524 29,319 18,472 106,315
>87.5 to <93.7 %HF 90,476 40,919 23,776 155,171
>93.7 to <98.0 %HF 60,086 23,793 13,683 97,562
>98.0 %HF 7,831 3,634 2,290 13,755
Avg. test day milk yield+SD (kg)
<75 %HF 11.8+4.2 12.9+4.7 13.44+4.9 12.7+4.6
>75.0 to <87.5 %HF 124443 13.5+4.8 14.0+4.9 13.3+4.7
>87.5 to <93.7 %HF 13.1+4.5 14.245.0 14.545.2 13.944.9
>93.7 to <98.0 %HF 13.56+4.6 14.545.1 14.845.1 14.344.9
>98.0 %HF 13.1+4.5 14.0+5.0 14.245.2 13.844.9
Number of animals with pedigree 44,648

'%HF = Percentage of Holstein fractions
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Figure 1 Additive variance, permanent environmental variance and Heritability of milk yield across DIM for
first-three lactation using random regression test-day model with homogeneous residual variances

(left hand side) and heterogeneous residual variances (right hand side)
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Figure 2 Residual variances of test-day milk yield across days in milk for first-three lactation adjusted for

heterogeneous residual variances using random regression test-day model

Table 2 Estimated breeding value (EBV)'s rank
correlation using random regression test-day
model with homogeneous residual vari-
ance (above diagonal) and heterogeneous
residual variance (below diagonal)

Lactation First Second Third
First - 0.93 0.90
Second 0.96 - 0.91
Third 0.92 0.94 -

Table 3 The determination of coefficient (R?) of milk
yields in first-three lactation using random
regression test-day model with homogeneous
residual variance (Homo) and heterogeneous
residual variance (Hetero)

Lactation R*(Homo) R*(Hetero)
First 0.92 0.96
Second 0.90 0.94
Third 0.88 0.90
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