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A cow producing 46 kg of milk 
produces 6 kg of edible dry 

matter per day compares to a 
steer gaining 18 kg per day.
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• 41 to 68o F (5 to 20o C)
• Heat stress begins at THI = 68 or less

(Zimblemann, et al 2009)
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• Physical modification of the 
environment

• Improved nutritional management 
practices

• Genetic development of heat – tolerant 
breeds Beede and Collier, 1986
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1. Reduced feed intake

2. Increased water intake

3. Altered metabolic rate and maintenance requirements

4. Increased evaporative water loss

5. Increased respiration rate

6. Increased body temperature

7. Altered hormone levels
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� Significant milk drop

� Body condition loss

� Metabolic and health problems

� Reproductive failure
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1. Environmental – facilities and design

2. Management

3. Dietary
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• Shade
• w/sprays and fans
• Evaporative cooling systems
• Wind tunnel or cross ventillated barns
• Holding pens
• Exit lane spray
• Feed line cooling

























$�������������





$���















Low Profile Cross Ventilation

Rick Millner
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Tunnel Ventilation

Cross Ventilation



Tunnel Ventilation

Cross Ventilation

Baffles



Effect of evaporative cooling of dry cows on postpa rtum 
milk production and reproductive performance

_______________________________________________________________ 
Number Peak Milk Services/ Culled for

Treatment      of Cows Production Conception Repro
Failure

FARM 1    Cooled 50 90.0a 2.3a 2%a

Control 38 85.2b 2.6b 16%b

FARM 2    Cooled 50 101.5a 3.63a 5%a

Control 38 97.0b 3.98b 14%b

___________________________________________________________________________________________________________
a,bDifferences between means with different superscripts significantly different (P<.05)

Wiersma and Armstrong, 1988







Environmental conditions during trial period
__________________________________________________________________________________________________________

1200hr 2400hr
Date Temp C RH% THI Temp C RH% THI_______

JUL14 45.4 39.6 96 30.2 61.6 81 
28 46.0 50.0 99 31.2 69.2 83

AUG 11 48.2 34.0 98 31.6 72.6 86
26 45.0 28.0 91 32.2 74.4 84

_______________________________________________________________

Average   46.2 37.9 95 31.3 67.0 83



FEED INTAKE, KG/DAY

Date 764m3/min (3 hp) 934m 3/min (5 hp) _______________

JUL 14 19.9 19.9
28 20.3 20.3

AUG 11 21.1 21.1
26 20.2 20.2

_______________________________________________________________

AVERAGE 20.4 20.4



MILK PRODUCTION, KG/DAY

Date 764m3/min (3 hp) 934m 3/min (5 hp) ________________
Pre-trial 31.9 32.2

JUL 14 32.2 33.8
28 30.1 31.9

AUG 11 30.9 32.9
26 31.0 31.8

_______________________________________________________________

AVERAGE 31.0a 32.6b

a,bDifferences between means with different superscripts significantly different 
(P<.01)



Effect of Evaporative Cooling and Air Volume/Velocity on Milk Production

No Cooling 0.00 0.00
1 hp 2.95 kg 6.50 lb
2 hp 4.54 kg 10.00 lb
3 hp 6.35 kg 14.00 lb
5 hp 7.95 kg 17.52 lb













Heat Stress Audits
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• Well mixed ration
• Multiple feedings – fresh feed
• Feed to appetite
• Alter timings
• Daily push out
• Availability of water
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• Formulated by nutritionist

• Loaded into the mixer

• Distributed to the cows

• Eaten by the cows (fed to the bugs)

• Absorbed by the cow
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• Nutrient density
• Reduce forage (NOT)
• Increase energy density
• - carbohydrates
• - rumen inert fats
• Mineral changes
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• Best quality available
• - wet chemistry analysis essential
• High digestibility
• Alfalfa, corn silage combination
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• Yeasts

• Enzymes

• Proteinated TM

• Bypass protein 
sources

• Rumen protected 
amino acids

• Buffers – Na and K 
bicarbonates

• Mg

• Mycotoxin binders

• Novel NPN sources
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• Asbestos cow???






