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Abstract

Cooling systems situated in dairy cow farms which combine water spray and forced
ventilation, are a major tool in dealing with heat stress in hot climates that prevail in
the country of Israel in general and in the Negev region in particular. Various studies
demonstrated the ability of these systems to relieve heat stress in the dairy cow thus
improving cows’ health and productivity during hot periods of the year. The main
beneficial effects attributed to the usage of cooling systems are a decrease of both
body temperature and respiration rate, and an increase in feed intake. Despite all
this, a disproportionate usage of these systems can cause clinical, financial and
environmental harms. Examples include damage to the skin defense barrier, the
usage of large amounts of water and electricity and dealing with increasing sewage
volumes. Only few of the many studies previously conducted on cooling systems
included a comparative analysis of usage values, even fewer so in different climatic
zones. Absence of clear guidelines may lead to significant differences among nearby
farms in deploying these systems. Our hypothesis was that such high variability
indeed prevails, and that it will allow a comparative analysis of different cooling
usage values which can reveal the relative importance of cooling factors in the Negev
region. The objective of this study was to identify the values that would enable

implementation of an ideal cooling regimen, one that will ensure the welfare of the



cow and the profitability of the farm, while avoiding the usage of excessive resources
and preventing environmental damage. 22 dairy farms situated in the Negev that
employ a cooling regimen participated, including 219 multiparous cows.
Temperature and respiration rate were measured before and after cooling and the
differences served as the dependent variable. The different components of the
cooling systems were also measured including total cooling time, durations of
sprinklers and fan intervals, volumes of water and air and yard dimensions, plus the
environmental condition, were used as independent values. Statistical relationships
were examined between the variables, first in a single-variant and later in a multi-
variant analysis using a mixed model. Average decreases following cooling were
shown to both body temperature and respiration rate. A high variance was found
between farms, especially in regard to water usage. Cooling components which
showed significant relation to the physical measurements decreases were total
cooling time and water volumes per cow and farms were divided to quaternaries on
the basis of those two variables. Greater decreases in both temperature and
respiration rate were demonstrated in the middle two groups compared to the lower
group; no difference was demonstrated between the middle groups and the highest
group. These findings suggest that a considerable number of the dairy farms might
be using the cooling systems in deficit or in excess. In summary, we conclude that a
sufficient cooling regimen in the Negev region consist of 30 to 45 minutes’ cycles

while using 9-20 Liter per cow.
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