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4- Heat stress
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2- National research council
3- Relative humidity
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1- Temperature humidity index
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Table 1- Classification of temperature-humidity tension for dairy cows

O S b
Tension classification  Normal
THI <70

s s &l
Warning Danger Emergency
71-77 78-83 83<
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Table 2- The correlation of 8 temperature-humidity indices and daily milk production

Cagbmlo> a3 li
Juab Temperature-humidity indice
Season TH, TH, THy TH, THs THs TH, THs
™ r 0.07 009 004 0.08 001 005 005 0.07
Spring P-value 0.74 068 087 071 09 081 081 0.74
ol r -051 -045 -048 -065 -0.44 -049 -049 -051
Summer P-value 0.03 0.06 005 001 0.07 004 0.04 0.03
b r 0.18 017 008 015 003 010 0.10 0.18
Fall P-value 046 050 076 055 089 0.68 068 0.46
Ol r -0.31 -023 -0.19 -0.17 -0.17 -0.20 -0.20 -0.31
Winter  P-value 0.25 040 049 052 052 047 047 025
Yl r 0.07 010 009 011 008 0.09 0.09 0.07
Annual  P-value 055 036 042 032 046 040 040 055
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Figure 1- Changes in daily milk production versus daily THI changes
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Figure 2- Changes in daily milk production versus daily THI changes, for THI>75
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2- Mean bias error
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Figure 3- THI variation during summer time
Horizontal line represents the threshold stress (THI=75).
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Table 3- The estimated decline in milk production due to heat stress during the summer time

J

86 87 88 89 90 91 92
Year
(55k8) Log2 5 oy 2 sl 28 0194 1005 136.9 106.4 137.9 122.3 138.3
Average reduction in milk per cow (kg)
L9 S (ol olas Lawsie 426 444 427 464 502 441 518
Average number of milking cows
(p,55S) e g5 talS” ggane 53718.6 44622 58456.3 49369.6 69225.8 53934.3 71639.4

Total loss in milk production (kg)
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Introduction Animal performance can be affected by the weather condition. Nowadays, study the effect of
weather conditions on plants, animals and all living being is an interdisciplinary science, which has a great effect
on the quality and quantity of their products. In order to survive and maintain their physiological activities, body
temperature of warm-blooded animals should remain in a specific range. Therefore in warm days, in order to
restrain their body temperature in an optimized range, their transpiration, breathing and heart beat raises, while
the feeding rate decrease. Meanwhile, if the relative humidity was high, the cooling reaction does not response
well and therefore animals’ body temperature raises, which puts animals under the heat stress. Subsequently,
problems such as feeding rate and animal production reduction, reproductive problems, and increase in the rate
of getting sick occur. In this regard, researches have shown that air temperature and environmental humidity are
two key parameters in cows’ heat stress. To evaluate and assess the heat stress, most of the researchers use
Temperature Humidity Index (THI). Numerous equations have been proposed for THI calculation, each having
coefficients to be calibrated in different regions, which in return make their application confusing. The aim of
this study is to determine the best THI equation for dairy industry in Mashhad region, and also find the reduction
in milk production during the heat stress period.

Materials and Methods The meteorological data (daily wet and dry bulb and relative humidity records)
were obtained from Iran meteorological organization. THI was calculated by 8 common equations for seven
consecutive years (2007-2013). The daily milk production data was also obtained from improvement center of
milk production in Karaj. Then the relationship between daily milk production and 8 obtained THI were
calculated for both annual and seasonal time scale. At that point by using the correlation coefficients and P-value
the best equation to determine THI was chosen. Finding the best THI equation for the study area, led to find a
warning heat stress point. At the end, daily milk production during the heat stress was calculated and milk
production reduction was estimated during the heat stress time.

Results and Discussion Results indicated that there was no significant correlation between annual milk
production and obtained THI. Also the relationship between THI and milk production in seasonal scale (spring,
fall and winter) was not significant. Nevertheless, only daily milk production in summer had a significant
relationship with temperature-humidity index, which was negative. This means that daily milk production
decreases as THI increases. Among 8 investigative equations, the forth equation (which calculate THI by using
dry bulb and dew point temperature) had the best correlation coefficient and P-value with daily milk production.
By definition the break point in summer daily THI and milk production, the heat stress warning point for
Mashhad dairy industry was found. The results showed that when THI rises above 75, the milk production
significantly decreases. To calculate the milk reduction corresponding to THI increase, the relationship between
milk production and THI was estimated more than 75. Then by subtracting the calculated THI from average milk
production in a non-stress day, the loss of milk production were calculated for each cow. Then by multiplying
one cow milk lost, by the number of cows, the final milk production loss were calculated for each year. The
results showed that the temperature humidity stress had a greatest effect on milk production, so that during a
summer time, each cow averagely produce 138.8 liter milk less than usual. This amount is also equal to 1.5 liter
milk per a day. During a 7 years period investigation, the total milk loss was calculated 401 ton.
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Conclusion In conclusion, raising air temperature can cause a heat stress and a reduction in milk production.
When the heat comes with high relative humidity, these effects highlighted and cows were under enormous
stress therefore their body temperature transpiration, breathing and heart beat raise, while the feeding rate
decrease, and as a result of that milk production reduced which can cause a great damage in diary industry.
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