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Determination of Critical Period for Dairy Cows Using Temperature Humidity Index
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Abstract: The aim of this study was carried out to determine the critical periods of vear for dairy cows using
the temperature humidity index. The 30 dairy cows were housed in tie-stall barns in Kahramanmaras, Turkey.
The dairy cows slightly experienced the heat stress during time from mid May and the end of October. Farmers
should take measurements when the THI is above 72 during the summer months to prevent the losses in milk
production and changes in milk composition, milk somatic cell counts and mastitis frequencies.
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INTRODUCTION

Heat stress has adverse effects on milk production
and reproduction of dairy cattle (Kadzere et al., 2002,
West, 2003; Hansen, 2007). A variety of indices were used
to estimate the degree of heat stress affecting cattle and
other ammmals. The most common and appropriate
measurement of heat stress for dairy cows is the
Temperature-Humidity Index (THI).

It accounts for the combined effects of environmental
temperature and relative humidity and 1s a useful and easy
way to assess the risk of heat stress. Generally, mild heat
stress is considered to begin at a THI of 72 for cattle with
stress 1increasing to moderate levels at 79 and severe
levels at 89. However, there is very little research data
available that is specific to dairy cows in Kahramanmaras,
In Twkey. The aim of this study was carried out to
determine the critical period of year for dairy cows using
the temperature humidity index.

MATERIALS AND METHODS

The 30 dairy cows were housed m tie-stall barns mn
Kahramanmaras, Turkey. In this study 4 humidity sensors
and 12 temperature sensors were used in barn and 1
humidity sensor and 1 temperature sensor outside of barn.

The measurement of humidity and temperature of
mnside and outside of bamn were carried out at three
different time pomts of a day (7.00 am, 14.00 pm and
21.00 pm) through the year to estimate the temperature
humidity index for inside and outside of barn in
Kahramanmaras in Turkey using data logger with sensors.

Temperature Humidity Index (THI) was calculated
using the equation as follow. THI = (Dry-Bulb
Temperature,°C)}H0.36 Dew point Temperature,*C)+41.2)
(Yousef, 1985). Generally, mild heat stress is considered to
begin at a THI of 72 for cattle with stress increasing to
moderate levels at 79 and severe levels at 89.

RESULTS AND DISCUSSION

The estimated THI values obtaned at three different
time points of a day (07.00 am, 14.00 and 21.00 pm) for
inside and outside of barn on a monthly base are shown
in Fig. 1. As can be shown from Fig. 1 THI values at
14.00 pm in January, February, March-April, November
and December were <72 whereas THI values at 14.00 pm
obtained in June, July, August and September were >72.

Milk production is not affected by heat stress when
mean THI values are between 35 and 72 (Johnson, 1985;
Du Preez et al., 1990a). However, milk production and feed
ntake begin to decline when THI reaches 72 and continue
to decline sharply at a THI value of 76 or greater
(Johnson, 1985). Milk yield decreases of 10-40% have
been reported for Holstein cows during the summer as
compared to the winter (Du Preez et al., 1990b).

Moreover, heat stress is associated with changes in
milk composition, mille Somatic Cell Counts (SCC) and
mastitis frequencies (Rodriguez et al, 1985, Nickerson,
1987, Du Preez et al., 1990b). It was also suggested that as
the THI values increased from 68-78, dry matter intake
decreased by 1.73 kg and milk production by 4 kg under
Mediterranean  climatic  conditions.  Management
strategies are needed to minimize heat stress and attain
optimal animal productivity (Bouraoui et al., 2002).
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Fig. 1. Temperature humidity index obtained at 07.00 am, 14.00 and 21.00 pm for inside and outside of barn on a monthly
base
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Therefore, it is likely that the losses in the milk
production and changes in milk composition, milk somatic
cell counts and mastitis frequencies are mevitable during
the mid may, June, July, August and September due to
increase in THI. Therefore, farmers should take
measurements when the THI is above 72 during the
surmmer mornths to prevent the losses in milk production
and changes in milk compositior, milk somatic cell counts
and mastitis frequencies.

There are several strategies were suggested to
alleviate the heat stress to maintain or mcrease the
productivity. One strategy used to mimimmize effects of
heat stress is to modify the environment in which cows
are kept by providing shade to reduce solar radiation or
using sprinklers to increase evaporative cooling.
Manipulation of certain diet ingredients 1s another
strategy that may be beneficial (Knapp and Grumyea,
1991). Decreasing fiber intake within limits of maintaining
adequate fiber levels for proper rumen function can be

effective mn partially alleviating heat stress (Cummins,
19923,

CONCLUSION

Farmers should take measurements when the THI is
above 72 in June, JTuly, August and September to prevent
the losses i milk production and changes in milk
composition, milk somatic cell counts and meastitis
frequencies.
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