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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



HEAT STRESS EFFECTS ON YIELD PERSIST

Tao & Dahl, J. Dairy Sci. 96:4079-4093 



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



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

STUDY DESIGN: HEAT LOAD ON DRY COWS



Heat Stress Increases Mean Rectal 
Temperature

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



COOLING DRY COWS INCREASES MILK

Tao et al., J. Dairy Sci. 94:5976–5986
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Treatment effect: P = 0.03
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Treatment effect: P = 0.03
* : P < 0.05 
† : P < 0.01
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COOLING DRY COWS INCREASES MILK
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COOLING INCREASED PROLIFERATION OF 
MAMMARY CELLS PREPARTUM (D-20)
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Tao et al., J. Dairy Sci. 94:5976–5986
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Days relative to calving

Epithelium

HEAT STRESS DURING DRY PERIOD –
NO EFFECT ON MEC APOPTOSIS

Tao et al., J. Dairy Sci. 94:5976–5986


Chart1

		-20		-20		0.0504		0.0365

		2		2		0.1018		0.1432

		20		20		0.0527		0.0578



Epithelium

Heat Stress

Cooling

Days relative to calving

TUNEL labeling, %

0.1507

0.0927

0.3378

0.4483

0.1247

0.1697



Sheet1

				Heat Stress		Cooling		HT error		CL error

		-20		0.1507		0.0927		0.0504		0.0365

		2		0.3378		0.4483		0.1018		0.1432

		20		0.1247		0.1697		0.0527		0.0578







HEAT STRESS DECREASES ALVEOLI 
NUMBER

H&E Stain



Dry in COOL Months Improves 
Performance

Thompson & Dahl, Prof. Anim. Sci. 28:628-631



Dry in COOL Months Improves 
Reproductive Performance

Thompson & Dahl, Prof. Anim. Sci. 28:628-631



LATE GESTATION COOLING

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

• Do heifers need to be cooled pre-
partum?

• Nutritional interventions to limit HT
effects?



HEAT STRESS INCREASES RECTAL 
TEMPERATURE AND RESPIRATION 

RATE 

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



HEAT STRESS DECREASES GESTATION LENGTH 
AND DRY PERIOD LENGTH AT ANY TIME

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.



HEAT STRESS IMPOSED AT ANY TIME 
IN THE DRY PERIOD REDUCES MILK 

YIELD

P

P < 0.05

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



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



EFFECTS ON FIRST CALF HEIFERS:
COOLING INCREASES YIELD

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



EFFECTS OF BETAINE SUPPLEMENTATION 
AND HT: FAR OFF THROUGH 56 DIM

Monteiro et al., J. Dairy Sci. 100:1063–1071 



NO EFFECT OF BETAINE 
SUPPLEMENTATION AND HT: CLOSE-UP 

THROUGH 56 DIM

Monteiro et al., J. Dairy Sci. 100:1063–1071 
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