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Effect of improved cooling system by the use of cross-ventilated barn equipped with an
evaporative cooling system to improved milk production and reproductive performances of dairy

cows in large farm under tropical conditions
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Abstract

Heat stress has a significant impact on dairy cattle in hot and humid climates. Dairy cows that
are exposed to heat stress suffer decreased feed intake, reduced milk yield, poor expression of the
signs of estrus, and infertility. In an attempt to minimize these effects, modifications to dairy cattle
housing environments have been implemented to alleviate thermal stressors and improve cow comfort.
Several studies have shown that the housing systems in hot and dry climates can be modified by the
use of evaporative cooling for improved both milk production and reproductive efficiency of dairy cows.
The major objective of any cooling system is to keep the cow’s body temperature as close to normal
for as much of the day as possible. A more economical method to reduce the effect of heat stress is
by evaporative cooling. Evaporative cooling can be accomplished by two approaches; 1) direct
evaporation from the skin surface of the cows (fan and sprinkler combinations) and 2) indirect
evaporation which involve cooling the micro-environment of the cows, with cooling pads and fans, in an
enclosed barn. The evaporative cooling and tunnel ventilation system has the potential to decrease the
severity of heat stress and improved milk productionin dairy cows under hot and humid climatic
conditions. In addition, we found that the intensive cooling cows with the combination of sprinklers and
fans can be used for improved reproductive performance and milk production. Dairy cows were cooled
in the holding area for a total 8 cooling periods and 6 cumulative hour/day. Each cooling period (45
min) combined cycles of sprinkling (1 min) and forced ventilation (4 min). This intensive cooling system
had significantly affected on decreased body temperature and allowed cows to maintain normal body
temperature throughout the day. In this study, found that dairy cow had a cumulative hours of body
temperature greater than 38.5 °c more than 4-8 h per day, significantly (P<0.05) decline in conception
rate. This result indicated that long period of hyperthermia (body temperature > 38.5 °c) had an
adverse effect on dairy cows and suggested that dairy cows in the tropical area need additional cooling
system to completely eliminate heat stress result in close to normal fertility of dairy cows. Intensive
cooling cows have the potential to eliminate the decline in conception rate and improved reproductive

performance of dairy cows under tropical conditions.



In conclusion, the exposure of dairy cows to high air temperature and high relative humidity
throughout a year or chronic heat stress under tropical conditions as in Thailand have a variety of
effects, including decreased milk production and decreased fertility and represented a major source of
economic loss in dairy industry in tropic areas. This study showed significant advantages for the cow
cooling system can be used to reduce the severity of heat stress in dairy cows housed in hot and
humid climatic conditions. The combined effects of higher milk production and improved reproductive
performances, with the optimal costs could improve the financial status of dairy operations. However,
cooling intensification should be combined with reproductive management, hormonal application and
nutritional management to minimize the decline in cow performances under hot and humid climatic

conditions.
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