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Abstract This study examines the test data of Holstein cows and ASOS (Automated Synoptic Observing
System) collected from 2016 to 2020. Totally, 5,197,666 cows (excluding outliers) were included in the
analysis. The Statistical Analysis System (SAS) 9.4 software was used for data analysis, and the effects of
lactating performance, parity, heat-stress, lactation stage, test season, test year, and region were
evaluated. As determined by ANOVA, a significant difference was observed for lactating performance
with environmental factors (p  0.0001). Decreased milk yield was obtained due to heat-stress. Moreover,
the THI (Temperature Humidity Index) varied for each region, and accordingly, there was a change in
the lactating performance. A difference in lactating performance was obtained between the right
thermal-neutral period and high-temperature periods. In particular, the Gyeongnam and Gyeongbuk
regions were found to be highly affected by heat-stress, whereas the Chungcheong regions were
relatively less affected. The results of this study indicate that the effects of heat-stress depend on the
region. More studies are required to help minimize the impact of heat-stress on Holstein cows, and
investigate genetic characteristics along with basic studies.
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Table 1. Basic statistics for the traits in Holstein

dairy cow
Traits Mean * SD
N = 5,197,666
Parity 2.42+1.52
Milkg day 178.75+106.68
Milk (kg/day) 32.96+9.11
Fat (%) 4.01£0.85
Protein (%) 3.30£0.36
SNFP (%) 8.88+0.49
Averae temperature 13.45+10.13
Maximum temperature 19.30+10.08
Humidity 69.45+15.10
Average THI 57.26+14.91
Maximum THI 65.89+15.03
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Fig. 3. Comparison of 1% and 3" parity traits on the
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(a) Comparison of milk between the 1% and 3™ parity on
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Table 2. Least square means and standard error for
milking characteristics and environmental

effects
Lactating performane
Traits Milk Protein Fat
(kg/day) %) (%)
1% 29.57+0.01" 3.25+0.00° 3.96+0.00°

2n 33.24+0.01° 3.28+0.00° 3.94%+0.00
3 34.60+0.01° 3.24+0.00° 3.92+0.00°
4™ 34.9940.02* 3.21+0.00% 3.90+0.00¢
5% 34.72+0.02° 3.20+0.00° 3.89+0.00°

Parity 6" 34.0540.02¢ 3.18+0.00° 3.88+0.00°
7" 33.2340.03° 3.17+0.00° 3.87+0.00°
g 32.1940.05' 3.1740.00° 3.88+0.01°
o 31.1040.08% 3.174+0.00° 3.89+0.01%
10" 30.25+0.14" 3.14+0.01" 3.84+0.01
None  33.03£0.02° 3.30£0.00° 4.03+0.00°
Stress Low 33.55+0.02" 3.20+0.00° 3.88+0.00"
Mid 33.04+0.02° 3.17+0.00° 3.85+0.00°
High  31.560.03° 3.13+0.00° 3.8240.00°
<70  33.39+0.02° 3.15+0.00° 3.85+0.00°
Lactation 70 ~ 140 32.96+0.02° 3.14+0.00° 3.81+0.00"

stage 141 ~ 305 32.35+0.02¢ 3.24+0.00" 3.92+0.00°
305 ( 32.48+0.02° 3.28+0.00° 4.01+0.00°

Spring 36.47+0.02° 3.02+0.007 3.85+0.00°
Summer  37.00+0.02° 3.05+0.00° 3.66+0.00°
Season . \ b
Autumn  31.66%£0.02° 3.27£0.00° 3.92+0.00
Winter 26.05+0.02¢ 3.46+0.00° 4.15+0.00°

2016 32.66+0.02° 3.18+0.00° 3.81+0.00
2017 32.78+0.02° 3.20+0.00° 3.90+0.00°
Test year 2018 32.64+0.02° 3.21+0.00° 3.90+0.00°
2019 32.80+0.02° 3.21+0.00° 3.93+0.00°
2020 33.08+0.02° 3.20+0.00° 3.95+0.00"
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Gangwon  33.14%0.02° 3.22+0.00° 3.87+0.00 H(p € 0.0001), &<} f-efuete} A9 THI 24 At
Gyeonggi  33.32+0.02% 3.21+0.00° 3.88+0.00" b ¥lu S o, e A5 AQ9] THIF Hnd w2
Gyeongnam 32.79+0.03 3.20+0.00° 3.92:+0.00" AoZ Hol THIZt 45 ol e vid Aoz &
Gyeongbuk 32.08+0.02" 3.21+0.00° 3.94:0.00° THETH8-11]. vhdo] S0 S5 A9 52 °F 33
Gwangju  32.59+0.03% 3.21+0.00° 3.87+0.00; kgo 2 Bt Fof| Hlg| FHog EA YertoH(p <

Busan  34.86+0.09" 3.22+0.00” 3.78+0.01* 0.0001), $-Eyete] A 9E THI &4 AdjofA F A
District ~ Ulsan  35.4240.07° 3.2140.00° 3.82+0.01' 9] THI7} WY& A0 Z Hof THI FF FA who}
Incheon  33.90+0.03° 3.20£0.00° 3.91%0.00" o] thE A g vlg] A Uehd AR AlmET}
Jeonnam  31.92+0.03' 3.21£0.00° 3.92+0.00 E3], AF A9 {Fo] oF 29 kgO & EFx| o] H|3|
Jeonbuk  31.77+0.02" 3.214£0.00° 3.92+0.00° |9 og A YyeERg=t(p < 0.0001), THIS FgF
Jeju  28.58+0.04° 3.14+0.00' 3.97+0.00° S dlo} Sfo] 7+ATH} tEo] A Ado] HA A
Chungnam 33.35£0.02% 3.20£0.00" 3.91+0.00® 20l odyto] 9IS AoZ dAlEL)
Chungbuk 32.60+0.02° 3.18£0.00° 3.95+0.00° ochuo] Ao AE 2] Qo] oF 322 %E E}

"Least square means with different superscripts in the
row are different significantly (p < 0.0001).
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