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ABSTRACT

The study was conducted to investigate the genetic evaluation model for heat tolerance in Korean Holstein. The
temperature-humidity index (THI) was used to estimate the degree of heat stress, as an indicator of heat tolerance.
The meteorological data, between 2000 and 2016, were collected from 79 regional weather stations with
Automated Surface Observing System (ASOS) installed. A total of 116,611 test-day daily milk production records on
11,236 dairy cows, between 2000 and 2016, were collected by Dairy Cattle Genetic Improvement Center. The
maximum temperature, minimum temperature, average temperature, THI, and total heat days (days over THI 72 up
to peak milk production) tended to increase annually since 2000. The lactation curve of cows differed according to
calving seasons, calving ages (month) and THI classes. If total heat days were prolonged or if THI rose over 72 units
at least one test day before the peak milk production level was reached, then days to peak milk production were
extended as estimated with incomplete gamma distribution models. Therefore, we suggest consideration of calving
seasons, calving ages (months) and days-in-milk factors in genetic evaluation models for heat tolerance. Also,
further studies on relationships between heat stress conditions and milk production could provide additional
insights into the genetic backgrounds of dairy cattle.
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Table 1 Summary statistics of milk records

Trait No of data Average SD Min Max
Daily milk yield (kg/day) 116,611 26.93 6.59 1.20 66.00
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Results and Discussion
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Figure 1 Annual trend of min-temperature, average-temperature, max-temperature, min Temperature-Humidity
index(THI), average-Temperature-Humidity index(THI) and max-Temperature-Humidity index(THI) in south Korea
(2000~2016).
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Figure 2 Number of days over THI 72 (temperature-humidity index) by years (2000~2016).
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Figure 3 Lactation curve of Holstein of first parity by Temperature-Humidity index(THI) groups.
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Figure 4 Lactation curve of Holstein of first parity by calving seasons.
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Figure 5 Lactation curve of Holstein of first parity by calving age groups (Month).
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Table 2 Summary statistics of Wood'’s parameters (A, b, ¢), persistency (s), peak day and peak yield

Variable No. of animal mean SD Min. Max.

AV 4,809 18.07 5.40 10.00 46.45

b 4,809 0.175 0.081 0.002 0.510
c" 4,809 0.00218 0.00113 0.00007 0.01640
s? 4,809 7.32 0.39 6.07 9.57
Peak day (day) 4,809 83.69 27.53 31.00 149.00
Peak Yield (kg/day) 4,809 31.95 5.09 13.29 52.06

'"The A, b and ¢ characterize daily milk yield at the start of milking, ascending slope toward peak and descending slope after peak, respectively.
ZPersistency s=(b+1)log.c
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Table 3 Basic statistics of heat stress indicator

No of data Average SD Min Max
Heat days (Day)" 4,809 30.83 32.45 0.00 131.00
Heat days (%) 4,809 36.12 36.13 0.00 100.00
Max_THI 4,809 78.15 10.86 43.00 93.00
Mean THI 4,809 63.45 13.22 33.96 86.64

Heat day (Day)" over THI 72
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Table 4 Pearson’s correlation coefficients between heat stress parameters and milk production

Peak day (day) Peak Yield (kg/day) Persistency
Heatday (Day)" 0.35%+* 0.00™ 0.30%**
Heat day (%) 0.03* -0.04™ 0.03*
Max_THI 0.24%+* 0.00™ 0.2]%**
Mean_THI 0.02™ -0.03* 0.03*

Heat day (Day)" over THI 72
*p <0.05, **¥p <0.001, NS (not significant) (HO: p=0)

Conclusions
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Summary
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