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OUTLINE

• Effective cooling approaches
• Water use estimates
• Priority for cooling?

- Which group first?
Lactating? Dry? Calves?

• Summary
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EFFECTIVE COOLING

• Goal is 38.6 oC for core 
temperature

• Combination of water 
soakers and fans most 
effective

• Acute versus long term 
responses – will they 
match?

KSU via  Collier et al., J. Dairy Sci. 89:1244–1253
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WATER USE

• 25 -30 % under soakers 
at any time
• 233 L/cow/d; over half 

wasted
• “Blue” water – highest 

value, lowest supply
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HEAT STRESS DURING LACTATION
• Depresses DMI
• Reduces milk yield
• Recent studies suggest additional metabolic 

effects beyond DMI
• Recovery dependent on duration, stage of 

lactation
What about dry cows?
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Calf health?
Calf growth?

Heifer growth?
Reproduction?

Cow performance?
Thermoregulation?
Survival?

Late gestation

Milk yield?
Metabolism?
Immune function?
Placental Function?

DAM
vs. 

DAUGHTER
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Gainesville, Florida, USA
• Sand bedded free stalls
• Fans over stalls
• Soakers over feedline
• Fans on at 70o F (21.1oC)
• Soakers on 1 min every 5 

min at 72o F
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STUDY DESIGN: HEAT LOAD OF DRY COWS

Do Am aral et al., J. Dairy Sci. 94:86–96

8

HEAT STRESS INCREASES 
MEAN RECTAL TEMPERATURE

Do Am aral et al., J. Dairy Sci. 94:86–96
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COOLING DRY COWS INCREASES MILK

Tao et al., J. Dairy Sci. 94:5976–5986
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COOLING DRY COWS INCREASES MILK
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DRY IN COOL MONTHS 
IMPROVES PERFORMANCE

Thom pson & Dahl, Prof. Anim . Sci. 28:628-631
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DRY IN COOL MONTHS IMPROVES 
REPRODUCTIVE PERFORMANCE

Thom pson & Dahl, Prof. Anim . Sci. 28:628-631
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LATE GESTATION COOLING

• Do I have to cool cows the entire dry
period?

• Do heifers need to be cooled pre-
partum?
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HEAT STRESS INCREASES RECTAL 
TEMPERATURE AND RESPIRATION RATE

Fabris et al. , J. Dairy Sci. 102:5647-5656.
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HEAT STRESS AT ANY TIME
DECREASES GESTATION LENGTH AND 

DRY PERIOD LENGTH

P = 0.05

P < 0.05

P < 0.05

P = 0.05

P < 0.05

P < 0.05

Fabris et al. , J. Dairy Sci. 102:5647-5656.

16

P

HEAT STRESS AT ANY TIME WHEN 
DRY REDUCES MILK YIELD

Fabris et al. , J. Dairy Sci. 102:5647-5656.
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EFFECTS ON FIRST CALF HEIFERS:
COOLING DECREASES RR AND RT

Davidson et al, J. Dairy Sci. 104:2357-2368 

Week Relative to Calving Week Relative to Calving
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EFFECTS ON FIRST CALF HEIFERS:
COOLING INCREASES YIELD

Davidson et al, J. Dairy Sci. 104:2357-2368 
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Calf health?
Calf growth?

Heifer growth?
Reproduction?

Cow performance?
Thermoregulation?
Survival?

Late gestation

Milk yield?
Metabolism?
Immune function?
Placental Function?

DAM
vs. 

DAUGHTER
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COOLING INCREASES CALF BIRTH WEIGHT
Treatment effect: P < 0.01

Tao et al., J. Dairy Sci. 95:7128-7136 
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IN UTERO HT REDUCES WEANING WEIGHT
P = 0.04

Tao et al., J. Dairy Sci. 95:7128-7136 
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COOLING IMPROVES TOTAL IgG AND AEA

Tao et al., J. Dairy Sci. 95:7128-7136 
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Why Does Cooling Affect AEA?
Calf or Colostrum Effect?

M onteiro et al., J. Dairy Sci. 97:6426-6439 
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Experiment 1 -
In utero heat 
stress for ~6 
weeks reduces 
body weight and 
height to 
weaning

M onteiro et al., J. Dairy Sci. 97:6426-6439 
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COOLING INCREASED APPARENT
EFFICIENCY OF IgG ABSORPTION*

* AEA = [Serum [IgG] (g/L) * birth weight (kg) * 0.091 / IgG fed (g)] x 100
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M onteiro et al., J. Dairy Sci. 97:6426-6439 
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Experiment 2 – No Effect of Colostrum from Cooled 
or Heat Stressed Cows on Calf Performance

M onteiro et al., J. Dairy Sci. 97:6426-6439 
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IN UTERO HT ACCELERATES GUT CLOSURE

Ahmed et al. , JDS Commun. 2:https://doi.org/10.3168/jdsc.2021-0098.
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Retrospective analysis of 
records of calves from 5 
studies between 2007 
and 2011

M onteiro et al. , J. Dairy Sci. 99:8443-8450. 
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M onteiro et al. , J. Dairy Sci. 99:8443-8450. 

Heat Stress Experiments 2007 - 2011

Bulls Heifers Total

Cooling 31 41 72

Heat Stress 30 44 74

Total 61 85 147

30
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BIRTH WEIGHT
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Heat StressCooling

Monteiro et al. , J. Dairy Sci. 99:8443-8450.
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IN UTERO HEAT STRESS DECREASES 
CALF BODYWEIGHT TO PUBERTY

P = .03

trt: P < 0.05

Monteiro et al. , J. Dairy Sci. 99:8443-8450.
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IN UTERO HS DECREASES CALF SURVIVAL

Monteiro et al. , J. Dairy Sci. 99:8443-8450.
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IN UTERO HEAT STRESS DECREASES 
REPRODUCTIVE PERFORMANCE

Monteiro et al. , J. Dairy Sci. 99:8443-8450.
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IN UTERO HEAT STRESS 
REDUCES MILK PRODUCTION

P = .03

Monteiro et al. , J. Dairy Sci. 99:8443-8450.
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IN UTERO HEAT STRESS DOES NOT AFFECT 
MATURE BODYWEIGHT

P = .03

Monteiro et al. , J. Dairy Sci. 99:8443-8450.

36



1/21/22

13

Laporta et al. , J. Dairy Sci. 103:7555-7568.

In Utero Heat Stress 
Alters Lifetime Yield

1st Lactation; 2.2 kg/d

2nd Lactation; 2.3 kg/d

3rd Lactation; 3.9 kg/d
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IN UTERO HEAT STRESS 
REDUCES SURVIVAL IN HERD

Laporta et al. , J. Dairy Sci. 103:7555-7568.
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- In utero HT induces fetal programming
- Alters methylation patterns in multiple tissues, ages
- Phenotype persists to F2

39



1/21/22

14

DOES IT PAY TO 
COOL DRY COWS?

Ferreira et al., J. Dairy Sci. 99:9931–9941. 
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Heat stress days

$24.5 / 11 lbs  /  $2,500
$20.0 / 11 lbs  /  $1,500
$20.0 / 11 lbs  /  $2,500
$20.0 / 11 lbs  /  $3,500
$15.4 / 11 lbs  /  $2,500
$20.0 / 6.6 lbs /  $2,500
$20.0 / 2.2 lbs /  $2,500

Net Present Value, barn needs to be built

DOES IT PAY 
TO COOL DRY 

COWS?

Ferreira et al., J. Dairy Sci. 99:9931–9941. 
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Laporta et al., J. Dairy Sci. 103:7555–7568. 

DOES IT PAY 
TO COOL DRY 

COWS?
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TAKE HOME MESSAGES

• Cooling needed for all mature cows –
lactating and dry
• Heifers need to be cooled pre-partum to 

improve yield, protect calf
• Water conservation – esp. “Blue water” -

increasingly important consideration for 
cooling
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