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Estimation of genetic parameters of milk yields and persistency traits
using multi-trait animal model and random regression test-day
model in crossbred Holstein Friesian
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ABSTRACT: The objectives of this study were to estimate genetic parameters of milk production and to investigate
appropriate persistency equation in crossbred Holstein Friesian. A total of 26,520 test-day records during 1994-2006 were
analyzed using multi-trait animal model (MTM) and random regression test-day model (RRM) with 3,035 animals in
pedigree. Expectation Maximization Restricted maximum likelihood (EM-REML) and Best Linear Unbiased Prediction
(BLUP) were used to estimate variance components and breeding values, respectively. Estimated breeding values were
used to analysis by five equations of persistency for milk yields. The results were shown that estimated heritability from
MTM and RRM were between 0.20and 0.35. Rank’s correlations of breeding value of milk yield trait and persistency
equation found that MTM and RRM with fifth persistency equation in both Sires and Dams were highest at 0.95 and 0.97,
respectively. The results indicated that genetic improvement of milk yield and persistency can be possible.

Keywords: Genetic parameter, Multi-trait animal model, Random regression test-day model, Crossbred Holstein Friesian
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Figure 1 Estimated heritability of test-day milk record by multi-trait animal model (upper) and random regression test-

day model

Table 1 Genetic correlations oftest-day milk record usingmulti-trait animal model (upper) and random regression test-

day model (lower)

Test dayrecords/1

Test day 1 2 3 4 5 6 7 8 9 10

records
1 0.62 0.44 0.39 0.44 0.58 0.57 0.49 0.52 0.49
2 0.91 0.86 0.68 0.69 0.76 0.78 0.75 0.71 0.77
3 0.80 0.90 0.85 0.83 0.87 0.91 0.89 0.81 0.79
4 0.67 0.81 0.92 0.96 0.91 0.88 0.84 0.85 0.74
5 0.56 0.72 0.86 0.95 0.94 0.91 0.88 0.92 0.79
6 0.48 0.65 0.80 0.91 0.97 0.97 0.94 0.92 0.85
7 0.42 0.60 0.76 0.88 0.95 0.98 0.97 0.93 0.86
8 0.40 0.58 0.74 0.86 0.93 0.97 0.99 0.94 0.91
9 0.41 0.57 0.73 0.84 0.91 0.95 0.97 0.98 0.91
10 0.45 0.59 0.73 0.82 0.88 0.91 0.93 0.95 0.99

/1 = milk record between 5 and 35 d, 2 = milk record between 36 and 65 d, 3 = milk record between 66 and 95 d, 4 = milk record
between 96 and 125 d, 5 = milk record between 126 and 155 d, 6 = = milk record between 156 and 185 d, 7 = milk record between 186

and 215 d, 8 = milk record between 216 and 245 d, 9 = milk record between 246 and 275 d, 10 = milk record between 276 and 305 d.
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Table 2 Spearman’s rank correlation of breeding valuesin dams (upper) and sires (lower) of test-day milk record by

multi-trait animal model (MTM) and random regression test-day model (RRM) with five persistency equations (P1, P2,

P3, P4, P5)
MTM RRM P1 P2 P3 P4 P5

MTM 0.43 -0.20 -0.10 0.63 0.72 0.96
RRM 0.50 -0.27 -0.01 0.93 0.94 0.95
P1 -0.16 -0.20 0.96 0.06 -0.01 -0.01
P2 -0.08 -0.01 0.97 0.19 -0.10 -0.20
P3 0.60 0.95 -0.02 0.25 0.70 0.80
P4 0.70 0.96 -0.01 -0.05 0.75 0.98

P5 0.95 0.97 -0.01 -0.04 0.86 0.99
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