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Estimation of Genetic Parameters and
Persistency in Dairy Cattle by Using Random
Regression Test Day Model
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Abstract

The objectives of this study were to estimate genetic parameters of milk production and compare
persistency equation to plot lactation curve due to genetic effect in crossbred Holstein friesian for selection. 13,533
test day milk records during 1994-2003 were analyzed using animal model with 3,705 animals in pedigree. Restricted
maximum likelihood (REML) and Best linear unbiased prediction (BLUP) were used to estimate variance
components and breeding values respectively, Under random regression test day model (RRM). Five equation of
persistency for milk yield (equation 1 to equation 5) were used in this study. The result showed that heritabilities
and repeatabilities estimation from RRM were between 0.28-0.42 and 0.28-0.35 respectively and fifth equation of
persistency for milk yield in both sire and dam were between 0.95 and 0.96 respectively Thus, usage RRM and fifth
equation of persistency for milk yield is most appropriate for estimating genetic parameters of milk production for

selection and increase effectiveness of breeding plan.
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Table 1  Characteristics of milk trait data used in the analysis
Trait N Average Std
No. of contemporary groups 118
No. of records 13,533
No. of animal with records 3,705
No. of animal in pedigree 5,307
No. of breeding groups 5
Test day milk production (kg.) 14.5 5.73
Day in milk (day) 263 23
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YWm = test day milk production, HTD/, = herd test date, BG/ = breeding group, Agek = age month,
DIM = day in milk, bm = fixed regression coefficient, a_ and p_= random additive genetic effect and
permanent environment effect related to day in milk function, X.;k/m and ZWm = incident matrix
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Table 2 Estimation of additive genetic variance (V ), permanent environment variance (Vpc), error
variance (V), total variance (V). heritability (h® and repeatability (c) from random
regression test day model (RRM)

DIM ¥, Vpe v v hn i
5 6.28 7.67 7.82 21.76 0.29 0.35
35 6.21 7.57 7.82 21.60 0.29 0.35
65 6.05 7.32 7.82 21.19 0.29 0.35
95 - 5.83 6.96 7.82 20.61 0.28 0.34
125 5.63 6.53 7.82 19.98 0.28 0.33
1565 5.52 6.10 7.82 19.45 0.28 0.31
185 5.63 5.76 7.82 19.21 0.29 0.30
215 6.07 5.62 7.82 19.51 0.31 0.29
245 7.03 5.79 7.82 20.64 0.34 0.28
275 8.68 6.42 7.82 22.91 0.38 0.28
305 11.22 7.67 7.82 26.71 0.42 0.29
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Table 3

Spearman,s rank correlation of breeding value in sire (above line) and dam (under line) by

using random regression test day model (RRM) and total EBV (EBV‘)

Total EBV P1 P2 P3 P4 Ps
Total EBV - -0.30 0.45 0.63 -0.01 0.95
P1 -0.35 - 0.35 0.93 0.76 0.27
P2 0.50 0.40 - 0.88 0.83 0.38
P3 0.66 0.95 0.88 - 0.94 0.47
P4 -0.01 0.78 0.85 0.93 - 0.53
P5 0.96 0.30 0.40 0.52 0.55 -
4.00 - |
sso | | ——R0022E1
' —=—MO0193D1:
300 | ——QO0575E1
2.50 —s—NO491E1
2.00 ] 1—0— R0418F1
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