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Estimation of genetic parameters and genetic trends of mastitis
resistance in Thai dairy cows using test—day
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ABSTRACT: The aim of the present study was to estimate the genetic parameters
and trends of mastitis resistance in the first three lactations of Thai dairy cows using
a multiple-lactation random regression test-day model (ML-RR-TDM). Data set
included 11,443 cows calving during 1999-2016 with 76,085, 23,602 and 10,320
test-day somatic cell counts in the first, second and third lactation, respectively,
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which were transformed to test-day somatic cell scores. The model was applied with
random herd-test-month effect, fixed effect for breed-DIM, year-season and age of
calving, random regressions for the additive genetic and permanent environmental
effects. Average daily heritabilities of SCS increased with lactation number were in
the range from 0.15 to 0.26 and genetic correlations between lactation were in the
ranged from 0.73 to 0.92. This would suggest that although there was potential for
genetic improvement in mastitis resistance of Thai dairy population, simultaneous
improvement of the production environment was essential, and selection animal for
SCS based on the first lactation could improve the response of mastitis resistance for
later lactations.
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Table 1 Structure and description of the data set of Thai dairy cattle used for the estimation of

genetic parameters in the first three lactations

ltems Lactation

1°! 2" 3"
No. of TD-SCS" 76,085 23,602 10,320
No. of cows (no) 11,443 3,536 1,601
No. of HTM? class 21,287 6,741 2,982
Average TD-SCS (SD) 3.70+1.76 3.76+1.78 3.87+1.77
Average no. of TD-SCS per cow 6.65 6.67 6.45
Average no. of TD-SCS per HTM class 3.57 3.50 3.46

"TD-SCS: test-day somatic cell score; “HTM: herd-test month

5 65 125

Days in milk

185 245 305

Figure 1 Effect of stage of lactation on TD-SCS in lactation 1 (—), lactation 2 (....
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Table 2 Additive genetic, permanent environmental (PE) and residual variances and heritabilities
of average daily SCS (+SE) computed for the range from 5 DIM to 305 DIM

Trait or variable Lactation

131 2nd 3rd
Additive genetic variance 0.44+0.06 0.60+0.21 0.85+0.19
PE variance 0.73+0.10 0.75+0.07 0.75+0.12
HTM variance 0.43+0.00 0.26+0.00 0.17+0.00
Residual variance 1.37+0.00 1.34+0.00 1.47+0.00
Heritability 0.15+0.02 0.20+0.06 0.26+0.05
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Figure 2 Trajectory of estimated daily genetic variances (A) permanent environment variances (B) and
heritabilities (C) for TD-SCS in the first three lactations.
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sl 1-2 ANEMANTUE N 9TUgNe sl
AMNNFANENRABAARBIALNTANEN Samoré et
al. (2008) waz Kheirabadi and Alijani (2014) L6
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Figure 4 Average estimated breeding values of cows for average SCS in the first three lactations.
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Ay (HAduanlunnaAsegia) - eenediil
ddny (P<0 01) HAnag/luga -0. 003 19 -0.006
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WNULNEET 48 (1) : 23-34 (2563).
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Table 4 Estimation of linear regression coefficients of cow estimated breeding values (EBVs) for
average SCS" in the first three lactations

Lactation Intercept + SE L" + SE R’

1 0.052"+ 0.007 -0.003"+ 0.001 0.654
ond 0.069 + 0.010 -0.005" + 0.001 0.647
3¢ 0.084'+ 0.013 -0.006" + 0.001 0.626

SCS= somatic cell score;
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“linear regression coefficient (genetic trend); (P<0.05)
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