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Genetic evaluation for persistency of lactation in primiparous crossbred
Holstein-Friesian dairy cattle using random regression model
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ABSTRACT: The objectives of this study were to 1) determine the appropriate Covariance Function Coefficient
(CFC) number of Modified Normalized Legendre Polynomial (MNLP) using in Random Regression Models (RRLP)
and 2) mathematical equation for calculate Persistency of Lactation (PL) value. All 9 RRLPs with different 3 to 5
CFC number nested within additive genetics and permanent environmental random effects were used to analyze
total 25,845 test-day milk yield records of primiparous crossbred Holstein-Friesian dairy cattle from Chokchai farm.
Variance components were estimated by average information-restricted maximum likelihood algorithm and predicted
random effects with best linear unbiased prediction method. The results found that RRLP using 3 and 4 CFC numbers
nested within additive genetics and permanent environmental random effects (RRLP(3.4)), respectively, was the
most appropriate for genetic evaluation of PL. RRLP(3.4) had less number of CFC number, no over-estimation of
heritability at the beginning and peak of lactation, and no negative genetic correlation along days in milk. In addition,
the estimated breeding value from RRLP(3.4) were used to calculate the appropriate mathematical equation for PL
(PL1,PL2,PL3,PL4). The result showed that PL3 was the most appropriate equation to calculate PL in primiparous
crossbred Holstein-Friesian dairy cattle of Chokchai farm because it used all days in milk information and the
spearman’s rank correlation between 305 days estimated breeding value and PL3 equal to 0.04, which implied the
selection on 305 days estimated breeding value was independent from PL.

Keywords: Persistency of lactation, Genetic evaluation, Random regression model, primiparous crossbred

Holstein-Friesian dairy cattle
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Table 1 Test-day milk yields data structure of primiparous crossbred cows of Chokchai farm.

Type

Before data edited After data edited

Data file
Number of cow with record (ND; heads)

Total number of test-day milk yield records (N; records)

Holstein-Friesian’s Fraction (%)
Age at first calving (months)

Days in milk (days)

Pedigree file

Total number of animals (NA; heads)
Number of sire (heads)

Number of dam (heads)

Year of birth

5,556 2,893
56,757 25,845
50-100 75-100

15-86 18-48

1-916 5-305
14,311 4,898

184 63

6,348 4,835

2511-2548 2537-2547

TuLaa (Model)
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Estimated heritability ( h ) along days in milk for 9 random regression models fitting

by Modified Normalized Legendre Polynomials (MNLP)
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a) Oscillation of genetic correlation estimated

by RRLP(5,3)

Figure 3
and RRLP(3,3)
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b) Non-oscillation of genetic correlation estimated

by RRLP(3,4)

Estimated genetic correlation between days in milk obtained with RRLP(5,3)
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Table 2 estimated heritabilities (h2) and spearman’s rank correlation (Ps) for four persistency measures
(PL1, PL2, PL3, and PL4) and 305 days estimated breeding value for RRLP(3,4).

Model Equation A2 Ps. EBV_

RRLP(3,4) PL1 0.16 0.35 (P"=0.01)
PL2 0.13 -0.46 (P” = 0.0009)
PL3 0.16 0.04 (P =0.76)
PL4 0.14 0.90 (P” =0.0001)

P = Probability of type | error
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