
 

 

 

 

Ǜ    

1 



 
 

 
 

? 

    -  

    -  

    -  
 

 

    - THI  

    -  
 

 

 

2 



 

1,858  767 280.7 248.1 117.6  

 

0.04% 

 

14.53% 

 

50.77% 

 

14.31% 

 

5.24% 

 

4.63% 

 

2.19% 

 

4.30% 

 

3.99% 

 

 

 

 

 

 

 

 

 

 

 -

 100

 200

 300

 400

 500

 600

 700

 800

 
 

 

3 
2 ǯ2021 ǰ 

 

1 ǯ2021 ǰ 



 

̢ 

6 47.2 154.6 ǰ 4 ǰ 

ǰ 

4 

3 ǯ2014-2023 ǰ 4ǯ2012-2022 ǰ 



ANZTEC  

WTO
2013 7 10 Ǻ

ANZTEC ǻǰ 

ǰ 

1,500 2025
 

       
2017 ǰ 

 

 
5 

ǰ 

0%

1%

2%

3%

4%

5%

6%

7%

8%

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

2019 2020 2021 2022 2023

(%) (
)

 

  

5ǯ2019-2023  

ǰ 



 

IPCC, 2014 T. Kuczynski  et al ., 
2011 Ouellet  et al ., 2019 ǰ 

 

 

 

6 

 

 

21 Ǎ

6.3%Ǎ 22
/ ̙ 

ǉ 25%Ǌ̙ 



 

7 



 

Â Ǜ Ǎ
̙ 

Â Ụ̈̀ ̤ Ǎ Ǎ
̘ ̘ Ǎ Ǎ

Ǎ ̙ 

Â Ǜ Ǎ
̙
Ǎ Ǎ

̘ ̙ 

8 



 

Â Ǜ ̙
Ǎ Ǎ

Ǎ ̙ 

Â Ǜ Ǎ
̙ 

Â Ǜ Ǎ
Ǎ Ǎ

̙ 

9 



?            ? 

Heat Stress

Ouellet et al., 2019 ǰ 

ǯ

Wheelock et al., 2010

Grant, 2012

Polsky and von Keyserlingk, 

2017 ǰ 

Facts and Figures, 

2022 ǰ 

 

(Polsky et al., 2017) 

10 
6ǯ ǰ 

 

 
 

 



11 
11 

 

ǯ ǯ
ǰ 

ǯ
ǰ 



12 
12 

 

ǰ ǰ 

 



13 
13 

 
 

 
É ǉTHIǊǍ

Ǎ (T) (RH)

̙ 

 

É ̙

Ǎ Ǜ  

 

THI = (1.8T + 32) - (0.55 - 0.0055RH) Ž (1.8T - 26) 

 



7ǯ THI ǰ 

14 



 HOBO Pro Ǎ  15 

ǉTa, ÁCǊ ǉRH, %Ǌ ǉNRC, 

2001Ǌ ǉTHIǊǛ 

THI= 1.8ƚTa+32 ī 0.55ī0.0055ƚRH ƚ 1.8ƚTaī26  
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Respiration rate

Brocken-stick regression

Breakpoint (66.21)
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Sweating rate

Brocken-stick regression

Breakpoint (67.52)
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Rectal temperature

Brocken-stick regression

Breakpoint (70.00)
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THI 

threshold1 
Lactation stage2 Heat stress level3 Milk yield, kg 4 Fat ration, %  Fat yield, kg 

Protein ration, 

%  

Protein yield, 

kg 

68 Early lactation None 43.964 Ù 1.677 a 3.710 Ù 0.175 a 1.627 Ù 0.078 3.235 Ù 0.054 a 1.422 Ù 0.054 a 

Mild 42.600 Ù 1.967 ab 4.200 Ù 0.206 ab 1.679 Ù 0.091 2.893 Ù 0.064 b 1.248 Ù 0.064 b 

Severe 39.293 Ù 0.660 b 4.298 Ù 0.069 b 1.676 Ù 0.031 3.111 Ù 0.021 c 1.219 Ù 0.021 b 

Mid lactation None 42.500 Ù 2.209 a 4.367 Ù 0.219 a 1.825 Ù 0.095 a 3.442 Ù 0.098 1.451 Ù 0.081 a 

Mild 38.138 Ù 1.225 a 3.842 Ù 0.122 b 1.466 Ù 0.053 b 3.553 Ù 0.054 1.351 Ù 0.045 a 

Severe 35.066 Ù 0.528 b 4.023 Ù 0.052 ab 1.396 Ù 0.023 b 3.495 Ù 0.023 1.224 Ù 0.019 b 

Late lactation None 31.048 Ù 1.203 a 4.384 Ù 0.100 1.340 Ù 0.053 a 3.747 Ù 0.057 ab 1.146 Ù 0.039 a 

Mild 29.787 Ù 1.006 ab 4.242 Ù 0.043 1.251 Ù 0.045 ab 3.781 Ù 0.048 a 1.111 Ù 0.032 a 

Severe 28.142 Ù 0.518 b 4.242 Ù 0.084 1.187 Ù 0.023 b 3.649 Ù 0.025 b 1.016 Ù 0.017 b 

72 Early lactation None 45.696 Ù 0.973 a 4.013 Ù 0.074 a 1.822 Ù 0.048 a 3.168 Ù 0.036 a 1.445 Ù 0.031 a 

Mild 37.784 Ù 0.637 b 4.305 Ù 0.113 b 1.605 Ù 0.031 b 3.080 Ù 0.023 b  1.161 Ù 0.020 b 

Severe - - - - - 

Mid lactation None 37.457 Ù 0.653 a 4.017 Ù 0.065 1.485 Ù 0.029 a 3.602 Ù 0.027 a 1.346 Ù 0.022 a 

Mild 34.083 Ù 0.692 b 4.006 Ù 0.069 1.361 Ù 0.030 b 3.388 Ù 0.028 b 1.149 Ù 0.024 b 

Severe - - - - - 

Late lactation None 37.300 Ù 3.781 a 4.595 Ù 0.323 1.712 Ù 0.164 a 3.205 Ù 0.185 a 1.192 Ù 0.121 a 

Mild 30.913 Ù 0.635 a 4.329 Ù 0.054 1.331 Ù 0.028 b 3.730 Ù 0.031 b 
1.145 Ù 0.020 

ab 

Severe 26.991 Ù 0.561 b 4.200 Ù 0.048 1.119 Ù 0.024 c 3.661 Ù 0.027 b 0.972 Ù 0.018 b 
1 Temperature humidity index (THI) ρȢψ Ὕσς πȢπυυπȢππυυὙὌ ρȢψ Ὕςφ, according to the formula in (NRC, 1971). 
2 Early lactation  days in milk less than 101 days; mid lactation  days in milk from 101 to 200 days; late lactation  days in milk over 201 days. 
3 The lactating cows were grouped into 3 heat-stressed (HS) categories No HS, maximum 9h with THI 68 or 72 within 3-day period; Mild HS, time 

of THI > 68 or 72 occurrence lasted less than 36h within 3-day period; Severe HS, time of THI > 68 occurrence longer than 36h within 3-day period. 
4 Values (mean î SE) with different superscripts among different heat stress levels within each lactation stage and THI threshold are significantly 

different (P < 0.05).  
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DMI ǉ 1 DMI
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2 ű  1.74 10.58 ǰ 4ű
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httpsǛ//www.bettermilk.com.tw/blogs/aboutdairy/108488 
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