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ABSTRACT: The objective of this research was to analyze the threshold point of heat stress effect and genetic
parameter on milk fat and protein yields in Thai x Holstein crossbreds. Data included 281,584 and 283,504 test-day
milk fat and milk protein yield records, respectively of 33,320 Thai x Holstein crossbreds in first to third lactations.
Data were obtained from the master bull project under Department of Livestock Development during 1998 to 2008.
Variance components and genetic parameters were analyzed by Bayesian via Gibbs sampling under a multiple-trait
repeatability test-day model. An analysis of data indicated that the THI threshold point when milk fat and protein
yields and genetic parameters started to decline to be 75. The rate of decline of milk fat and milk protein yields
was found when the percentage of Holstein genetics was more than 87.5 and highest in breeds with more than 98
% Holstein. The heritability of THI of 75 was moderately ranged for milk fat yield (0.22 to 0.24) and protein yield
(0.25 t0 0.32). Meanwhile genetic correlations between regular and heat stress effect were ranged from -0.09 to -0.68.
This result indicated that selecting cows for high milk fat and milk protein yields lead to increase heat stress in dairy
cows. However, from genetic parameter values (heritability and genetic correlation), the selection for high milk fat

and milk protein yields combined with heat tolerance is possible in breeding program inThailand.
Keywords: genetic effect, heat stress, milk fat yield, milk protein yield, Thai x Holstein crossbred
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and genetic parameters by parity in Thai x Holstein

crossbreds.
Category Milk fat yield Milk protein yield
Parity 1 Parity 2 Parity 3 Parity 1 Parity 2 Parity 3
Cows, n 18,695 9,187 5,438 18,735 9,028 5,289
Test-day records,(n)
<75.0' 11,210 6,007 3,630 11,342 5,969 3,613
75.0t0 87.4 16,806 9,548 6,202 16,877 9,642 5,963
87.51093.6 23,768 11,647 6,901 24,002 11,545 6,864
93.7t0 97.9 61,572 30,677 17,583 62,780 30,584 17,610
>98.0 43,806 20,432 11,798 44,757 20,454 11,602
Test-day yield (mean £SD, kg x 100)
<75.0 44.6+18.2 48.6+20.7 49.5+20.9 38.3+14.5 41.4+16.0 42.3%16.5
75.0t0 87.4 44417 5 48.4+19.4 49.8+19.3 38.5+14.2 421152  43.4%15.8
87.51093.6 45.7+17.6 49.6+20.0 51.2420.3 40.2+14.6 431158 44.6+£16.4
93.7t0 97.9 47.4+18.7 51.0+20.6 52.6+21.4 41.7£14.8 446+16.2 45.8+16.4
>98.0' 48.1£19.0 51.3+20.4 52.8421.5 42.6£15.0. 455+16.0 47.0£16.7

'Percentage of Holstein genetics
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Table 2 Deviation value of negative log likelihood (-2loglL) in various temperature humidity index using

repeatability test-day model.

Parameter Negative log likelihood (-2logL)
THI 70 THI75 THI78
Milk protein yield 1558469.05 1558325.62 1559197.61
Milk fat yield 1619086.13 1618776.71 1619162.31
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Figure 1 THI threshold point of heat stress of 75 (highest negative log likelihood; -2logL) for milk protein yield

(a) and milk fat yield (b) in Thai x Holstein crossbreds.
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Table 3 Estimate variance components and genetic parameters among and across parities for milk fat and

milk protein yields at a temperature-humidity index (THI) threshold of 75.

Milk fat vield (kg x 100)?

Milk protein vield (kg x 100)?

Parameters’ Parity 1 Parity 2 Parity 3 Parity 1 Parity 2 Parity 3
T3 61.30£0.07 70.71+0.11  87.58+0.17 41.51£0.05 47.52+0.05 62.37+0.08
o 0.16%0.05 0.19+0.09 0.35+0.13 0.07+0.03  0.09+0.04  0.20+0.07
9a01 -0.29+0.64  -0.96+1.01 -2.89+1.33 -0.77+£0.38  -1.42+0.46 -1.13+0.78
Uz?o 81.49+0.06 112.41+0.09 110.01+0.14 56.20+£0.04 71.70+0.04 66.53+0.07
051 1.39+0.08 1.58+0.12 1.12+0.15 0.91+0.04 0.01£0.05 0.86+0.08
Opo1 -5.69+0.63  -7.36+0.92  -5.02%+1.21 -3.00+0.36 -3.67+0.42 -3.69+0.68
o 81.49+0.06 147.28+0.01 152.14+0.01 57.73%0.24 66.31+x0.40 67.19+0.55
h? 0.24 0.22 0.24 0.27 0.25 0.32

Z I . .
' Oaq0 = regular additive genetic variance; z

041 = additive genetic variance for heat stress effects; U,fo =

) . 2 . .
regular permanent environmental variance; 9p1 = permanent environmental variance for heat stress effects;

2

¢ = residual variance; p2 = heritability;
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Table 4 Genetic and permanent environmental correlations among and between parities for milk fat and protein

yields at a temperature-humidity index (THI) threshold of 75.

Milk fat yield (kg x 100)?

Milk protein vield (kg x 100)°

Parameters'

Parity 1 Parity 2 Parity 3 Parity 1 Parity 2 Parity 3

Ty
ao(parity 1, parity >1) 0.95 0.87 0.96 0.94
ao(parity 2, parity 3) 0.82 0.95
aj(parity 1, parity >1) -0.11 -0.27 0.04 0.14
a1(parity 2, parity 3) 0.03 0.13
aa, -0.09 -0.26 -0.52 -0.43 -0.68 -0.32

Y
po(parity 1, parity >1) 0.10 -0.03 0.12 -0.08
po(parity 2, parity 3) 0.23 0.27
pw(parity 1, parity >1) 0.19 0.07 0.17 0.08
p1(parity 2, parity 3) 0.87 0.18
-0.53 -0.55 -0.45 -0.44 -0.43 -0.53

PP,

' Ty = genetic correlation between general and heat stress effects; » = permanent environmental

correlation between general and heat stress effects.
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Table 5 Rate of decline of milk fat and milk protein yields in Thai x Holstein crossbreds at various temperature

humidity indices by breed group based on percentage of Holstein genetics.

Breed groups Milk fat losses (g)

Milk protein losses (g)

THI70 THI75 THI78 THI70 THI75 THI78

<87.5 -0.03 0.02 -0.40 0.19 0.17 0.14

87510979 022 -0.24 047 -0.03 017 -0.37

>98.0 -0.33 043 -0.59 -0.25 -0.50 -0.83
g1l Aninmatulag@anmnisuandadng naudadng

Q
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