WNWNERS 45 (1) 1 47-56 (2560). KHON KAEN AGR. J. 45 (1) : 47-56 (2017).

mﬂJﬁwmuwuﬁﬂﬁﬁmlaaaﬂymwwnwaﬂumwsawmmu‘lwum
T‘iJsﬂu“lummmammamﬂﬂmmmnmmsau‘luiﬂuuaﬂwaﬁlm
Taaa"lmumﬂ“lﬂamwgummﬂmmﬂszmﬂ'lm

Genetic evaluation of milk yield and fat to protein ratio of milk traits
on heat stress in crossbred Thai-Holstein dairy cattle under climate
conditions of Thailand
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-0.60 3) NALALE -0.39 kAT -0.63 4) NARIWE8N -0.003 waz -0.80 5) NMARTUBaNIRLMLE -0.24 Uaz -0.22
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ABSTRACT: Thailand is located in the tropics, resulting in dairy cows stress due to heat easily. In addition, each
region of Thailand has different climatic conditions. As a result the genetic expression of each animal is different.
Therefore, the objectives of this study were to investigate the interaction between genetic and environment (GXE
interaction) of milk yield and fat to protein ratio of milk and to evaluate genetic performance for selection of elite
bulls and cows in each region of Thailand. 119,073 records from 15,023 crossbred Thai-Holstein dairy cattle of test
day milk yield and fat to protein ratio of milk of first lactation were analyzed. The data set is 6 set includes number of
records, mean of milk yield and fat to protein ratio of milk 1) all regions 119,073 records, 12.41 kg and 1.16, 2) Central
33,295 records, 12.12 kg and 1.22, 3) Northern 22,227 records, 13.11 kg and 1.13, 4) Eastern 18,114 records, 11.03
kg and 1.20 and 5) North-eastern 30,325 records, 13.16 kg and 1.09, respectively. Analyzing data by multiple-trait
repeatability model included THI function. Heritability (h?) of milk yield and fat to protein ratio of milk at threshold
point THI 75 found that 1) all regions 0.16 and 0.03 2) central 0.17 and 0.02 3) Northern 0.19 and 0.03 4) Eastern 0.16
and 0.05 5) North-eastern 0.13 and 0.06 respectively. The study found that GXE interaction was occurred, considering
the genetic correlation (r,) between milk yield and fat to protein ratio of milk to heat stress different each regions
mainly has negative genetic correlation 1) all regions -0.06 and -0.55 2) Central -0.07 and -0.60 3) Northern -0.39
and -0.63 4) Eastern -0.003 and -0.80 and 5) North-eastern -0.24 and -0.22. Genetic evaluation was found elite bulls
and dams for milk yield and fat to protein ratio of milk in each region for apply to genetic improvement crossbred
Thai-Holstein dairy cattle of Thailand in the future.

Keywords: G x E interaction, heat stress, dairy cattle
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Table 1 Data structure of test-day milk yield (kg), test-day fat to protein ratio of milk and relative humidity (%)

various region of Thailand in this study

Categories All regions  Northern Eastern North-Eastern Central
Test-day record, n 119,073 22,227 18,114 30,325 33,295
Animal with records, n 15,023 2,736 2,257 3,802 4,218
Animal with pedigrees, n 15,023 2,736 2,257 3,802 4,218
Average 305-d milk yield, kg 3,770 3,998 3,291 4,008 3,694
Average test-day milk yield, kg 12.41 13.11 11.03 13.16 1212
Average test-day fat, % 3.65 3.60 3.76 3.50 3.82
Average test-day protein, % 3.20 3.22 3.18 3.27 3.17
Average test-day fat to protein ratio of milk 1.16 1.13 1.20 1.09 1.22
Minimum and maximum of test-day fat to  0.23/2.40  0.24/2.38  0.41/2.40 0.23/2.40 0.28/2.40
protein ratio of milk

Average relative humidity, % 72.50 72.44 74.23 71.00 71.88
Average temperature, % 27.52 25.61 27.97 27.11 27.93
Average temperature-humidity index, THI 77.97 74.99 78.89 7714 78.53
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Table 2 Analysis of variance components and estimated heritability of milk yield.

Parameters All regions Northern Eastern North-Eastern  Central
Additive genetic variance, kg?, 10° (Ui) 15,690 16,520 15,240 13,200 18,060
Additive genetic variance under heat stress, kg’, 10° (Gi) 41.78 180.30 53.99 71.28 35.84
Covariance between additive genetic and heat stress  -45.21 -672.30 -2.38 -228.20 -57.95
variance , kg, 10* (0 ,)

Permanent environmental variance, kg’, 10 (012,) 54,660 44.210 51,660 57,710 61,350
Permanent _environmental variance under heat stress, 803.30 1,657.00 528.40 744.60 741.50
kg, 10° (Oq)

Covariance between permanent environment and heat  -2,740 -2,836 2,377 -2,763 -2,847
stress variance , kg, 10° (0 )

Error variance, kg?, 10° (Oj) 30,190 27,430 30,000 32,800 29,590
Total variance, 10° (O;) 101,385.08 89,897.30 97,482.39 104,525.88 109,777.34
Heritability, (hz) 0.16 0.19 0.16 0.13 0.17
Genetic correlation between the genetic and heat stress ~ -0.06 -0.39 -0.00 -0.24 -0.07

effect, (1, )

Table 3 Analysis of variance components and estimated heritability of fat to protein ratio of milk.

Parameters All regions Northern Eastern North-Eastern Central
Additive genetic variance, 10° (Oi) 16.99 12.82 28.93 45.17 14.92
2

Additive genetic variance under heat stress, 10* (0} ) 0.35 1.22 0.74 042 0.35

Covariance between additive genetic and heat stress  -1.35 -2.49 -3.67 -0.94 -1.37

variance, 10° (0 )

Permanent environmental variance, 10° (0]2,) 143.60 94.86  130.10 194.30 124.50

2

Permanent environmental variance under heat stress, 10 (,) 2.35 4.40 1.64 3.70 162

Covariance between permanent environment and heat stress ~ -8.50 -9.91 -8.41 -12.75 -6.45

variance, 10° (0 )

Error variance, 10* (05) 484.60 400.20  473.70 514.00 498.30
Total variance, 10° (0;) 647.90 51349  635.10 757.68 639.69
Heritability, (hZ) 0.03 0.03 0.05 0.06 0.02

Genetic correlation between the genetic and heat stress  -0.55 -0.63 -0.80 -0.22 -0.60

effect, (rg)
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Figure 1 Heritability of milk yield (a) and fat to protein ratio of milk (b) under heat stress in Thailand and sepa-

rate by region.
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Table 4 Top 5 sires and dams on milk yield, fat to protein ratio of milk and selection index of milk yield and fat

to protein ratio of milk

Region  Top 5 Sires  MPPA_MY(kg) MPPA_FP Top 5 MPPA_MY(kg) MPPA_FP
dams

All 73HO1745 16.19 1.14 71460149 15.22 1.14
Region  29H0O8538 15.96 1.13 NM400124 13.76 1.14
1THO2639 12.31 1.13 NM400126 12.53 112
71HO1022 10.01 117 71481004 12.47 1.15
81TH239 9.83 1.18 50400091 11.64 1.15
Central ~ 73HO1745 13.60 1.19 16381587 14.01 1.20
81TH239 11.46 1.20 NM400124 13.83 1.19
87TH266 10.86 1.19 16441270 11.90 1.20
87.5TH207 9.74 1.23 NM400126 11.90 117
2197 9.5 1.19 67410457 11.65 1.21
North 042HF 8.55 1.19 50431832 7.30 1.16
93.25TH221 5.56 1.18 50390029 7.20 1.18
1THO0617 4.51 1.15 50430062 6.28 1.18
9HO1648 4.33 1.13 50400091 6.02 1.18
115HF 3.53 1.20 50432426 5.98 1.15
East 71HO1064 9.74 117 27421429 12.45 1.19
29HO10059 8.40 1.22 27422860 11.80 1.23
022HF 8.15 1.22 27400795 9.57 1.17
29HO4397 8.15 1.23 27421408 9.17 1.18
87TH249 7.81 1.20 22430214 9.64 1.19
North- 025HF 11.99 112 40420884 9.78 1.09
east TMZ69/42 8.88 1.08 30430835 8.40 1.14
87TH266 8.51 1.1 30452159 7.90 1.14
100HF 7.39 1.10 30471570 7.50 1.09
93.75TH225 7.21 1.06 40451227 8.40 1.14

MPPA = most probable producing ability, MPPA_MY = most probable producing ability of milk yield, MPPA_FP=

most probable producing ability of fat to protein ratio of milk
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