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MOST OF THE STATE OF MI HAS WARMED TWO TO
THREE DEGREES (F) IN THE LAST CENTURY.

Change in temperature is accelerating, 
Experiencing warmer nighttime temperatures and

winters
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Source: Laporta et al. 2020 

Set soaker system to initiate at a temperature of 66 to 68ºF
Wet cows to skin
Wet cycle <2 minutes
Use low pressure to get large water droplets

High-producing cows
can begin to experience
heat stress in barns at

air temperatures as low
as 65°F.

Typical holding pen with 360º sprinklers
and fans. 

 Not to scale. Information is intended as a guide. 
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Impact of heat stress 

M O V I N G  M I C H I G A NM O V I N G  M I C H I G A N
D A I R Y  F A R M S  T O W A R D SD A I R Y  F A R M S  T O W A R D S
C L I M A T E  A N D  W E A T H E RC L I M A T E  A N D  W E A T H E R
R E S I L I E N C YR E S I L I E N C Y14 to 16 feet

 open side wall height

Water

Typical feedline with sprinklers  a) front view b) view from the top.   
Not to scale. Information is intended as a guide.  (Adapted from Harner, et. al, 1999.)

Fans and sprinklers should
follow the same priciples as
ones used on feed line.
Holding pen fans should be set
to come on at 65ºF.
Wet cows to skin, the udder
will not get wet when done
correctly.

The temperature-humidity index (THI) takes into account both temperature and
humidity to estimate the level of heat stress cows will experience based on

environmental conditions.

Roof pitch 4:12

 2 inches of ridge opening
for 10 feet of barn width - 

minimum 6 inches barns < 30 feet wide 

East to west orientation
to minimize sun

exposure

Shade

Distance between fans = 24 - 30 feet 
Tilt fans 20 - 24 degrees - aim at the stall below the next fan in line.
Air velocity should be 4-6 mph during periods of heat stress in
resting area, feeding area and holding pens.
Always clean and maintain fans and sprinklers before warm season

Months in the graph indicate a THI calculated using Michigan's
average high temperature and average humidity. 

Image: Ulysses Melo - Edited 

For additional information or if you are interested in discussing your heat stress
abatement strategies, please do not hesitate to contact Michigan State University
Extension / Dairy Team personnel. To contact an expert in your area, visit
https://extension.msu.edu/experts, or call 888-MSUE4MI (888-678-3464).  

Breeding as strategy to improve heat
tolerance

Some cows have a naturally shorter hair coat. Those cows,
called “slick,” have this different hair coat due to a mutation in
the prolactin receptor gene. This mutation occurs naturally in
some breeds and is dominant – meaning inheritance of one
copy of the gene leads to the offspring having short hair.

Introducing the slick gene in your herd can be an effective
way to improve the weather resilience of your cows! 

The slick gene was
introduced to the
Holstein breed, and
recent studies have
shown that slick cows
are more heat tolerant
and that the slick gene
minimizes the effects
of heat stress on milk
production. 

 

Slick animals have a short and sleek hair coat that
was most obvious because of the very short hair

on the face and poll.
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Typical free stall barn with fans over beds and fans and sprinklers over feedline. 
Not to scale. Information is intended as a guide. 

slick non-slick

Image: Adapted from Dikmen et al. (2014) 
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MSU Extension dairy team

 

Dairy at MSU

MSU Extension Dairy Team

@MSUExtensionDairyTeam

@DairyMsu

Find us at:
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MSU is an affirmative-action, equal-opportunity employer, committed to achieving excellence through a
diverse workforce and inclusive culture that encourages all people to reach their full potential. Michigan
State University Extension programs and materials are open to all without regard to race, color, national
origin, gender, gender identity, religion, age, height, weight, disability, political beliefs, sexual orientation,
marital status, family status or veteran status. Issued in furtherance of MSU Extension work, acts of May 8
and June 30, 1914, in cooperation with the U.S. Department of Agriculture. Quentin Tyler, Director, MSU
Extension, East Lansing, MI 48824. This information is for educational purposes only. Reference to
commercial products or trade names does not imply endorsement by MSU Extension or bias against those
not mentioned.

http://linkedin.com/in/dairy-at-msu-9673871b9
http://msuextensiondairyteam/
https://www.facebook.com/profile.php?id=100063482985972


 10 lbs of milk /day
during lactation

When installing a cooling system, prioritize areas where
heat stress is more severe; it will have the most return and

is easier to implement:
How do cows

cool down?

1.5 inch tank perimeter per cow.
At least two sources.
Extra space in warm and humid
conditions.

Water should be provided with
 free access all the time! 

Opportunities

Cooling strategies:
Daughters

 Granddaughters

Recent studies have
shown the impacts of
heat stress exposure
during late gestation on
daughters' and
granddaughters'
lifetime performances.

2 Generations!!!2 Generations!!!

Late gestation
 dry cow

Milk yield lbs/d
 1st lactation: 4.9
 2nd lactation: 5.1
 3rd lactation: 14.0

Milk yield lbs/d

 1st lactation: 3.0
 2nd lactation: 17.6
 3rd lactation: 10.8

Productive life length: 4.9 mo 

Culled before 1st calving

Annual economic loss associated with
extra heifer rearing costs reduced
productive life length, and milk yield of
daughters, estimated for Michigan.

$18.4 M

Source: Laporta et al. 2020 

The heat absorbed by the environment and
produced by the metabolic process must be lost
and help the cow control its internal temperature.

Appropriate cooling system relies in 3
components

Shade Air velocity

Water

Holding Pen
 Far-off and

close-up 
dry cows Fresh cows and

1st lactation
group 

High
production

group
  

Water

Hydration is VERY important for a cow to
regulate body temperature.

Conduction

Convection

Radiation

Evaporative 
sweating

Breath 
Evaporation

Metabolic 
heat

Direct
radiation

Reflected
radiation

Conducted heat
 warm surfaces 

Once the environment temperature exceeds the
cow's internal temperature, evaporation is the
only efficient way to lose heat.


