
Heat stress 

Introduction: Pham Kim Cuong
Video 3: “Heat stress solutions”
Report of on farm trial: Pham Kim 
Cuong
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Humidity 50% 70% 90%

Mild heat stress >25°C >25°C >23°C

Medium Heat stress >31°C >28°C >25°C

Severe heat stress >35°C >33°C >29°C
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Introduction
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Materials and methods
50 farms to install the cooling systems (water spray: 

30 seconds and fan: 4-5 minutes): 10 farms/province.

10 farms as the control: 2 farms/province.

Time: August, September and October 2008.
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Materials and methods
• Every 2 days, determine the effect of 

cooling systems on:
– Temperature and humidity in- and outside the 

barn at 9am, 11am, 13pm, 15pm and 17pm. 
After that calculate the THI 

– The breath rate and rectal temperature of 
lactating cows at 9h, 11h, 13h, 15h and 17h

– The feed intake and milk production
– % heavy breath and % ruminating



Materials and methods
• The data was entered into an Excel file

• The THI (Temperature Humidity Index) were 
calculated by:

THI = (1.8 x T + 32) – ((0.55 – 0.0055 x RH) x (1.8xT-
26)

Where - T is the temperature
- RH is Relative Humidity (mmHg)

• Use SPSS 17.0 to analyze



ResultsResults



D e g 0 5 1 0 1 5 2 0 2 5 3 0 3 5 4 0 4 5 5 0 5 5 6 0 6 5 7 0 7 5 8 0 8 5 9 0 9 5 1 0 0
C

2 2 . 2 7 2 7 2
2 2 . 8 7 2 7 2 7 3 7 3
2 3 . 3 7 2 7 2 7 3 7 3 7 4 7 4
2 3 . 9 7 2 7 2 7 3 7 3 7 4 7 4 7 5 7 5
2 4 . 4 7 2 7 2 7 3 7 3 7 4 7 4 7 5 7 5 7 6 7 6
2 5 . 0 7 2 7 2 7 3 7 3 7 4 7 4 7 5 7 5 7 6 7 6 7 7
2 5 . 6 7 2 7 3 7 3 7 4 7 4 7 5 7 5 7 6 7 6 7 7 7 7 7 7
2 6 . 1 7 2 7 3 7 3 7 4 7 4 7 5 7 6 7 6 7 7 7 7 7 8 7 8 7 9
2 6 . 7 7 2 7 2 7 3 7 3 7 4 7 4 7 5 7 6 7 6 7 7 7 8 7 8 7 8 7 9 8 0
2 7 . 2 7 2 7 2 7 3 7 3 7 4 7 4 7 5 7 6 7 7 7 7 7 8 7 8 7 9 8 0 8 0 8 1
2 7 . 8 7 2 7 3 7 3 7 4 7 5 7 5 7 6 7 7 7 7 7 8 7 9 7 9 8 0 8 1 8 1 8 2
2 8 . 3 7 2 7 3 7 3 7 4 7 4 7 5 7 6 7 7 7 8 7 8 7 9 8 0 8 0 8 1 8 2 8 2 8 3
2 8 . 9 7 2 7 3 7 3 7 4 7 5 7 5 7 6 7 7 7 8 7 8 7 9 8 0 8 0 8 1 8 2 8 3 8 3 8 4
2 9 . 4 7 2 7 2 7 3 7 4 7 5 7 5 7 6 7 7 7 8 7 9 7 9 8 0 8 1 8 1 8 2 8 3 8 4 8 4 8 5
3 0 . 0 7 2 7 3 7 4 7 4 7 5 7 6 7 7 7 8 7 8 7 9 8 0 8 1 8 1 8 2 8 3 8 4 8 4 8 5 8 6
3 0 . 6 7 2 7 3 7 3 7 4 7 5 7 6 7 7 7 7 7 8 7 9 8 0 8 1 8 1 8 2 8 3 8 4 8 5 8 5 8 6 8 7
3 1 . 1 7 2 7 2 7 3 7 4 7 5 7 5 7 6 7 7 7 8 7 9 8 0 8 1 8 1 8 2 8 3 8 4 8 5 8 6 8 6 8 7 8 8
3 1 . 7 7 2 7 3 7 4 7 5 7 6 7 6 7 7 7 8 7 9 8 0 8 0 8 1 8 2 8 3 8 4 8 5 8 6 8 6 8 7 8 8 8 9
3 2 . 2 7 2 7 3 7 4 7 5 7 6 7 7 7 8 7 9 7 9 8 0 8 1 8 2 8 3 8 4 8 5 8 6 8 6 8 7 8 8 8 9 9 0
3 2 . 8 7 3 7 4 7 5 7 6 7 6 7 7 7 8 7 9 8 0 8 1 8 2 8 3 8 4 8 5 8 6 8 6 8 7 8 8 8 9 9 0 9 1
3 3 . 3 7 3 7 4 7 5 7 6 7 7 7 8 7 9 8 0 8 1 8 2 8 3 8 4 8 5 8 5 8 6 8 7 8 8 8 9 9 0 9 1 9 2
3 3 . 9 7 4 7 5 7 6 7 7 7 8 7 9 8 0 8 0 8 1 8 2 8 3 8 4 8 5 8 6 8 7 8 8 8 9 9 0 9 1 9 2 9 3
3 4 . 4 7 4 7 5 7 6 7 7 7 8 7 9 8 0 8 1 8 2 8 3 8 4 8 5 8 6 8 7 8 8 8 9 9 0 9 1 9 2 9 3 9 4
3 5 . 0 7 5 7 6 7 7 7 8 7 9 8 0 8 1 8 2 8 3 8 4 8 5 8 6 8 7 8 8 8 9 9 0 9 1 9 2 9 3 9 4 9 5
3 5 . 6 7 5 7 6 7 7 7 8 7 9 8 0 8 1 8 2 8 3 8 5 8 6 8 7 8 8 8 9 9 0 9 1 9 2 9 3 9 4 9 5 9 6
3 6 . 1 7 6 7 7 7 8 7 9 8 0 8 1 8 2 8 3 8 4 8 5 8 6 8 7 8 8 8 9 9 1 9 2 9 3 9 4 9 5 9 6 9 7
3 6 . 7 7 6 7 7 7 8 7 9 8 0 8 2 8 3 8 4 8 5 8 6 8 7 8 8 8 9 9 0 9 1 9 3 9 4 9 5 9 6 9 7 9 8
3 7 . 2 7 6 7 8 7 9 8 0 8 1 8 2 8 3 8 4 8 5 8 7 8 8 8 9 9 0 9 1 9 2 9 3 9 4 9 6 9 7 9 8 9 9
3 7 . 3 7 7 7 8 7 9 8 0 8 2 8 3 8 4 8 5 8 6 8 7 8 8 9 0 9 1 9 2 9 3 9 4 9 5 9 7 9 8 9 9
3 8 . 3 7 7 7 9 8 0 8 1 8 2 8 3 8 6 8 6 8 7 8 8 8 9 9 0 9 2 9 3 9 5 9 5 9 6 9 7 9 9
3 8 . 9 7 8 7 9 8 0 8 1 8 3 8 5 8 5 8 6 8 7 8 9 9 0 9 1 9 2 9 5 9 5 9 6 9 7 9 7
3 9 . 6 7 8 7 9 8 1 8 2 8 3 8 6 8 6 8 7 8 8 8 9 9 1 9 2 9 4 9 6 9 6 9 7
4 0 . 0 7 9 8 0 8 1 8 2 8 5 8 5 8 6 8 8 8 9 9 0 9 1 9 3 9 5 9 5 9 6
4 0 . 6 7 9 8 0 8 2 8 3 8 6 8 6 8 7 8 8 8 9 9 1 9 2 9 3 9 5 9 6 9 7
4 1 . 1 8 0 8 1 8 2 8 6 8 5 8 6 8 8 8 9 9 0 9 1 9 3 9 4 9 5 9 7 9 8
4 1 . 7 8 0 8 1 8 3 8 6 8 5 8 7 8 8 8 9 9 1 9 2 9 4 9 5 9 6 9 8
4 2 . 2 8 1 8 2 8 3 8 5 8 6 8 7 8 9 9 0 9 2 9 3 9 4 9 6 9 7
4 2 . 3 8 1 8 2 8 6 8 6 8 7 8 8 8 9 9 1 9 2 9 4 9 5 9 6 9 8
4 3 . 3 8 1 8 3 8 6 8 6 8 7 8 9 9 0 9 1 9 2 9 4 9 6 9 7
4 3 . 9 8 2 8 3 8 5 8 6 8 8 8 9 9 1 9 3 9 4 9 5 9 6 9 8
4 4 . 4 8 2 8 6 8 5 8 7 8 8 9 0 9 1 9 4 9 4 9 6 9 7
4 5 . 0 8 3 8 6 8 6 8 7 8 9 9 0 9 2 9 5 9 5 9 6 9 6
4 5 . 4 8 3 8 5 8 6 8 8 8 9 9 1 9 2 9 4 9 6 9 7
4 6 . 1 8 6 8 5 8 7 8 8 9 0 9 1 9 4 9 5 9 6 9 8
4 6 . 7 8 6 8 6 8 7 8 9 9 0 9 2 9 4 9 5 9 7
4 7 . 2 8 5 8 6 8 8 8 9 9 1 9 3 9 4 9 6 9 8
4 7 . 3 8 5 8 7 8 8 9 0 9 2 9 3 9 5 9 7
4 8 . 3 8 5 8 7 8 9 9 0 9 2 9 4 9 6 9 7
4 8 . 9 8 6 8 8 8 9 9 1 9 3 9 4 9 6 9 8
4 9 . 4 8 6 8 8 9 0 9 2 9 3 9 6 9 7

R e l a t i v e  H u m i d i t y  ( % )



The effect of the heat stress system on THI

Most important is that THI did not increase, even 
though we thought  that humidity would increase

Note: * P<0,05; ** P<0,01 *** P<0,001 

Parameter Cooled Control Mean different

Inside barn Temp. (0C) 30.5 31.1 - 0.58**

Outside barn Temp. (0C) 32.9 32.2 0.76**

In side barn Humi. (%) 61.5 61.2 0.28

Outside barn Humi. (%) 54.9 57.1 - 2.16**

THI inside barn 80.8 81.5 - 0.77**

THI Outside barn 82.8 82.3 0.53*



The effect of the heat stress system on body 
temperature, breath, feed intake and milk production

Temp:
� Small positive differences (except breath rate)
� Strongly significant because of large data set

Note: * P<0,05; ** P<0,01 *** P<0,001 

Parametter Cooled Control

Mean 

different

Body temparature (0C) 38.5 38.6 - 0.13***

Rate breath/minute (times) 60 58.5 1.51**

Feed intake (kg) 54.2 50.5 3.71**

Milk production/day (kg) 15.9 15.0 0.88**



Time
Heavy breath Ruminating

Cooled (%) Control (%) Cooled (%) Control (%)

9am 1.5 1.7 35.3 37.0

11am 6.2 6.7 48.8 48.6

13pm 10.9 15.2 63.0 56.4

15pm 7.2 12.3 36.1 35.3

17pm 3.2 1.9 53.4 37.5

Heavy breath Ruminating

The percentage of the cow with the heavy breath and 
ruminating in two groups



Conclusion

• The heat stress system is highly appreciated 
by  our farmers.

• The THI shows that all cows were at all times 
in conditions considered as ‘MEDIUM HEAT 
STRESS’

• The average breath rate was elevated, but not very 
high (60 times/minute)

• More cows with ‘heavy breath’ in control group
• More cows ruminating in ‘cooled’ group 



Limitations

We do not have production data from before the 
survey

We do not know the stage of lactation of the cows

Farmers made the recordings

No consistency in operation of the system

Some have weak fans, some have strong fans

We measured feed intake, but every farm has 
different feed. 



Conclusion

• Heat stress system is a relatively cheap 
investment

• It seems to have positive results
• This trial did not reveal much hard 

evidence
• A ‘controlled’ study should be carried out:

–Same sprinklers+ same fans+ same protocol
–Same feed
–Matched cows (same stage of lactation and 

daily production)





Q&A and discussion 

Feeding practices, environment and heat 
stress


