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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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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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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.
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P

HEAT STRESS AT ANY TIME WHEN DRY 
REDUCES MILK YIELD

Fabris et al. , J. Dairy Sci. 102:5647-5656.
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HEAT STRESS 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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HEAT STRESS EFFECTS ON FIRST CALF HEIFERS:
COOLING INCREASES MILK YIELD

Davidson et al, J. Dairy Sci. 104:2357-2368 
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COOLING INCREASES CALF BIRTH WEIGHT
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Treatment effect: P < 0.01

Tao et al., J. Dairy Sci. 95:7128-7136 

12



1/16/25

4

IN UTERO HT REDUCES WEANING WEIGHT

40

50

60

70

80

90

Heat stress Cooling

W
ea

ni
ng

 B
W

, K
g

P = 0.04

20

25

30

35

40

45

Heat stress Cooling

B
W

 C
ha

ng
e,

 K
g

Tao et al., J. Dairy Sci. 95:7128-7136 

13

COOLING IMPROVES TOTAL IgG AND AEA

Tao et al., J. Dairy Sci. 95:7128-7136 

0

500

1,000

1,500

2,000

2,500

3,000

1 2 3 4 5 6 7 8 9 10111213141516171819202122232425262728

To
ta

l I
gG

 (m
g/

dl
)

Days of Age

Heat Stress
Cooling

0

10

20

30

40

Heat stress Cooling

A
E

A
, %

14

Why Does Cooling Affect AEA?
Calf or Colostrum Effect?

!
Monteiro 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

Monteiro 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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Monteiro 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

Monteiro 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

Monteiro et al. , J. Dairy Sci. 99:8443-8450. 
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https://doi.org/10.3168/jdsc.2021-0098


1/16/25

6

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

P = .03
0

50

100

150

200

250

300

350

400

0 2 3 4 5 6 7 8 9 10 11 12

Bo
dy

 W
ei

gh
t (

kg
)

Months of Age

Cooling
Heat Stress

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.
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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

IMPACT ON LONGEVITY?

30

FLORIDA: LONGEVITY AND BIRTH SEASON

**P < 0.01
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CALIFORNIA: BIRTH SEASON IMPACTS LONGEVITY

**P < 0.01

Lactation 

Number 

Cow Number Birth Season 

  Cool Season  

(Dec, Jan, Feb, Mar) 

Hot Season  

(Jun, Jul, Aug, Sept) 

5 908 484 424 

6 507 318 189 

7 204 108 96 

8 50 29 21 

Total Cows 1,669 939 (56.3%) ** 730 (43.7%) ** 
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FLORIDA: COWS LEAVE DUE TO SALE

33

HOT BIRTH SEASON INCREASES COWS SOLD 
FOR REPRODUCTIVE, FEET AND LEG ISSUES

34

HOT BIRTH SEASON 
INCREASES COWS SOLD 

FOR MASTITIS
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CALIFORNIA: BIRTH SEASON ALTERS DEATH LOSS
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BIRTH IN HOT SEASON REDUCES HERD SURVIVAL

• Consistent with in utero heat stress effects
• Death and sale due to reproduction, mastitis and 

lameness drive early exits
• Longevity programmed by in utero and early 

events – esp. heat stress
• Consider in selection of heifers for future 

production herd
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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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COOL COWS AT ALL STAGES OF LACTATION CYCLE

41


