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Keeping Dairy Cows Cool 

STAYING COOL IN ARIZONA'S DESERT HEAT 

is tough enough for people - for dairy 
cows, it's even harder. As milk produc- 
ers, their-discomfort translates into 
production losses. Most Arizona dairies 
are located in Maricopa County near 
Phoenix, where summer temperatures 
often reach 115 degrees during the day 
and 88 degrees or more at night. 

As temperatures rise, dairy cows 
respond to the heat by reducing feed 
intake, increasing their respiration rate 
and by increasing their body tempera- 
ture. These measures assist the cow in 
cooling herself, but this is usually not 
sufficient. The demands of reproduction 
and lactation make higher yielding 
cows especially susceptible to heat 
stress. The hotter they are, the more 
they begin to shut down body processes 
not vital to their survival. Because milk 
production falls into this category, dairy 
producers cannot afford to ignore the 
effects of high temperatures on their 
herds. 

"There is a statewide reduction in 
milk production in Arizona during July, 
August, and into September," said UA 
dairy specialist Dennis Armstrong. 
"Sometimes in the past we could not 
meet fresh milk requirements, so milk 
was imported into Arizona to meet 
those needs, which increased the price 
of milk to the consumer. In the past 10 
years Arizona dairy farm owners have 
adapted methods which reduce heat 
stress." 

Milk production is only part of the 
formula as far as return on investment 
in cooling equipment, according to 
Armstrong. Dairy farmers also need to 
consider breeding and conception rates. 
"It is fairly important that a cow calve 
about every 12 to 13 months," 
Armstrong said. "If you don't cool 
cows in the summertime, you will get 
very little conception from July to 
September." 

Armstrong has spent the last 15 years 
researching heat stress in cows and 
testing relief measures. As part of his 
continuing research, Armstrong is 
looking for cost -effective methods to 
keep Arizona cows cool in the summer. 
He has studied several different ap- 
proaches: the evaporative cooler, 
sprinklers, air -conditioning, and spray - 
and -fan systems. 
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The demands of reproduction and lactation make higher 
yielding cows especially susceptible to heat stress. The hotter 
they are, the more they begin to shut down body processes 
not vital to their survival. 

"In the late 60s and early 70s, other 
UA scientists researched ways to 
modify the environment for the cow," 
he said. "They were able to do it 
successfully but the problem was in 
finding a system that had a low mainte- 
nance cost." 

With 108 dairies in Arizona, averag- 
ing about 900 cows per herd, cooling 
costs can run quite high. 
The first system studied was a modified 
form of the evaporative cooler designed 
to use a horizontal pad rather than the 
vertical type featured in homeowner 
units. For both coolers, water wets the 
pads while air blows across them, 
picking up moisture and carrying it to 
the outside to cool the surrounding 
atmosphere. 

Although the horizontal pad devel- 
oped fewer dry spots and thus provided 
more uniform cooling, this method had 
a fairly high maintenance cost. In 1982, 
a Mesa company developed the Korral 
Kooler, a much larger, commercial 
version of the evaporative cooler. Costs 
stayed high however: the cost of 
establishing a Korral Kooler is approxi- 
mately $365 per cow. 

Still searching for a less expensive but 
effective system, Armstrong and other 
researchers studied other ways to keep 
cows cool. They wanted to extend the 
cow's cooling period in holding pens 
and elsewhere in the dairy. One ex- 
ample is exit sprinklers, where the cow 
is given a little shower as she leaves the 
milking parlor. 

Armstrong determined this method's 
effectiveness by measuring the cow's 
body temperature through a thermom- 
eter placed in the inner ear. By using the 
radio signals emitted from the ther- 
mometer and recording them every 10 
to 15 seconds, they were able to deter- 
mine whether the cooling methods were 
effective. 

Armstrong has conducted research in 
Arizona, Saudi Arabia and Mexico, 
where dairy cattle suffer the same heat - 
related conditions as those in the 
American Southwest. One method he 
tried was air conditioning, but a major 
U.S. project, sponsored by a Saudi 
Arabian company, showed it was not as 
beneficial in keeping cows cool as other 
lower cost methods such as evaporative 
cooling. 

"Air conditioning only changed the 
air temperature around the cow," 
Armstrong said. "If cows were like 
humans and did not produce a great 
amount of heat, then air conditioning 
would probably be as effective as 
evaporative cooling. It did not directly 
affect the cow's body temperature. But 
it did help in neutralizing the effect of 
hot weather on her." 

Armstrong conducted the trial to find 
out not only what air conditioning 
would do for cows in Arizona, but also 
in other parts of the world where milk 
production costs are higher. "We had 
hoped air conditioning would work," he 
said. "We continued to look at ways to 
apply air conditioning at cost -saving 
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"There is a statewide 
reduction in milk production 
in Arizona during July, 
August, and into September." 

methods, but we saw that it was not 
effective. " They abandoned air condi- 
tioning and concentrated more on 
evaporative cooling and spray- and -fan 
systems. 

The spray- and -fan technique uses 
misting tubes backed by fans tilted to 
blow the fine spray directly on the cows. 
The air around the cow stays cool, and 
the water hitting her body helps pull the 
heat off as she produces it. Establish- 
ment costs run about $140 per cow. 

About 20 of Arizona's larger dairies 
use Korral Koolers, accounting for 30 
percent of dairy cows cooled using this 
system; another 25 percent of the cows 
are cooled using spray- and -fan systems. 
Ninety -five percent of all cows are 
cooled in the holding pens where they 
are confined two or three times daily 
after milking. Other dairies use cooling 
methods at the feed manger. Despite 
these figures cows are still experiencing 
some heat stress, according to 
Armstrong. 

"In the last seven to eight years, the 
use of cooling methods has increased 
dramatically, this in spite of a milk price 
that has not increased," Armstrong said. 
"If it had, the number of dairies using 
extensive cooling systems would have 
increased." 

Cost factors prevent dairy owners 
from cooling the entire facility with one 
extensive system. And because certain 
areas of a dairy, such as the feed 
manger, are completely outdoors, they 
are difficult to cool. 

A previous research project showed 
the need to cool cows at the feed 
manger. Armstrong said a 1993 research 
project revealed that cows cooled at the 
feed line produced more milk than 
when no feed line cooling was pro- 
vided. "The cows were already cooled 
under the rest area," he said. "When 
they walked out into the sun, their body 
temperatures went back up, which led 
them to get hot again and not stay at the 
feed manger long enough. If cows don't 
eat, they won't produce milk." 

Armstrong recently completed a 
study in Saudi Arabia to determine the 
best form of cooling at the feed manger. 
He used four different systems,two with 
fans and two with evaporative coolers. 

Hot summer climates depress 
both the milk production and 
reproductive performance of 
dairy cows in many areas of 
the United States and other 
parts of the world. High air 
temperatures, coupled with 
increased humidity and radia- 
tion from the sun create a 
stressful environment for these 
animals. 

"With the fans, we were looking at 
the addition of a fence -line system," 
Armstrong said. "When a cow comes 
away from the resting area to the feed 
manger to eat, both of which are shaded 
areas, her body temperature rises 
because she had to walk out into the 
sun. We thought we would try the 
cooling methods there to see what a 
spray- and -fan system versus a spray - 
only system would do in terms of 
effectiveness." 

Armstrong and his team also looked 
at the cost of the two different systems 
to find out which had the most signifi- 
cance in increasing milk production. 

"Air movement is beneficial in 
a hot, semi -arid climate to 
improve milk production. 
Cows with a smaller amount 
of air blowing from the cooler 
averaged 68 pounds of milk 
each day. But the other cows 
with the much larger air 
movement averaged 72 
pounds of milk." 

"We found there is really no difference 
in terms of cost. One of them was just 
simpler," he said. The spray mist 
system, Armstrong said, was cheaper to 
install and maintain. 

As for the evaporative coolers, the 
scientists compared two units with 
different rates of air flow and found 
there was a significant difference in 
milk production. The one expelling 
more air apparently relieved more stress 
in the cows. By increasing the velocity 
of the air movement and the horse- 
power on the fan, Armstrong found that 
the cows stayed cooler and produced 
more milk. 

"Air movement is beneficial in a hot, 
semi -arid climate to improve milk 
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production," he said. "Cows with a 
smaller amount of air blowing from the 
cooler averaged 68 pounds of milk each 
day. But the other cows with the much 
larger air movement averaged 72 
pounds of milk." 

Although not a common practice yet, 
a few dairy owners in Arizona and 
Saudi Arabia plan to shelter the alleys 
the cows walk through from the resting 
area to the feed manger. "Where there 
used to be no shade over the manger, 
we would now extend shade up to it so 
the cows are kept cool at all times," 
Armstrong said. "We would be able to 
maximize the cooling so the cow does not 
have to walk back and forth in the sun." 

According to Armstrong, this method 
has proven to be superior in Saudi 
Arabia. There is now one dairy in 
Arizona extending the shade area and 
two more on the drawing board, 
Armstrong said. In Saudi Arabia, this 
system provided a temperature below 
85 degrees under the shade even when 
the temperature outside was 115 -120 
degrees. 

Additional research will be conducted 
on other cooling methods. Basic re- 
search is also needed to determine why 
there is a difference between cows when 
are subjected to the same level of stress. 

- Crystal Renfrozv 

Contact Dennis 
Armstrong in the 
Department of 
Animal Sciences, 
212 Shantz Bldg, 
University of 
Arizona, Tucson, 
AZ 85721, call 
(520) 621 -1923, 
or FAX (520) 621 -9435. 
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