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Average summer temperatures (Fahrenheit)

Heat stress (THI > 68), % of days in year
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Heat stress during lactation

Depresses dry matter intake
Reduces milk yield

Additional metabolic effects beyond dry
matter intake

Lower reproduction
Recovery dependent on duration




Typical housing for lactating cows
Fans and soakers

y Goal: Air velocity >8 km/hour
Y

Fans as low as possible, : . . e :
2 in direction of prevailing winds

but out of reach for _
cows, people, equipment
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Traditional dry cow housing
—> heat stress in the summer
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Cooling dry cows increases milk yield
after calving
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Tao et al., J. Dairy Sci. 94:5976—-5986



Heat stress during the dry period decreases milk

Milk Production, kg/d

vield in the next lactation

Heat stressed cows

Average decrease: 5 kg/day
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Heat stress in dry period:

* Increases mean rectal temperature

* Decreases proliferation of mammary cells before
calving

* Has no effect on mammary epithelial cell apoptosis

* Reduces dry matter intake before calving but not after
calving

* Decreases loss of body weight after calving
* Decreases lymphocyte proliferation

Do Amaral+ (2010, 2011), Tao+ (2011,2012), Thompson+ (2014)
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Ferreira et al., 2016



It almost always pays to cool dry cows

Net Present Value per cow per year when bundlng a new dry cow barn

300 1 g g Milk price Milk loss Barn cost
: ' | ' ' ($/kg)  (kg/day) ($/stall)

-$0.54 5kg $2,500

Heat stress days 5 5 :coollng not be:profltable!

Ferreira et al., 2016



o U1 AN W N -

Agenda

Heat stress and lactating cows

Dry cows: Heat stress during her own dry period
Calves: Heat stress during mom’s dry period
Offspring: Effect on milk production, survival
Cows: Heat stress when she was conceived

. Summary



Milk yield?
Metabolism?
Immune function?

VS.
DAUGHTER

Cow performance?
Thermoregulation?

Calf health?

Calf growth?
Calf behavior? Heifer growth?

Reproduction?/




Cooling dry dam increases calf birth weight
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D
o
1

W
o1
1

w
o
1

36.7 kg

Birth Weight, kg

N
o1
1

20

Heat stress Cooling

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



Cooling improves total IgG and
apparent efficiency of absorption (AEA)
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Tao et al., J. Dairy Sci. 95:7128-7136



In-utero heat
stress decreases
amount of
standing in calves

Standing time (min/h)

Standing time (min/h)

Laporta et al., J. Dairy Sci. 100:2976-2984

==fil==Calves born to CL cows
A. Week 1 of life =O°°Calves born to HT cows
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In Utero Heat Stress Decreases Calf
Bodyweight to Puberty

400

350 - m Cooling
OHeat Stress
300 +

trt: P <0.05

ull

Monteiro et al., J. Dairy Sci. 99:8443-8450.
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Summary — Short term effects of dry
dam’s heat stress on their calves

Lower weight at birth and weaning

Reduced apparent efficiency of 1gG
absorption, but not an effect on colostrum

quality
Altered carbohydrate metabolism, consistent
with greater fat deposition

Decreases standing activity in calves




Heat Stress Summary — Longer term
effects on calves before calving

Lower weight through first year of age
Decreased survival

Decreased reproduction = older at first calving
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How does exposure of dry pregnant dams to
heat stress affect their adult offspring?
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W"&l" dams (N=214) cooled or hot dry period
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H—> '“'f"'{‘l‘l' granddaughters (N=45)

e

Retrospective analysis of offspring of 9 studies
conducted at the University of Florida (2007-2016)



Daughters (in-utero HT or CL, >2 yrs ago),
15t lactation milk yield
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Laporta et al., 2018 (abstract)



Daughters (in-utero HT or CL, >3 yrs ago),
2" lactation milk yield
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Laporta et al., 2018 (abstract)



Granddaughters
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Energy Corrected Milk (kg)

Energy Corrected Milk (kg)
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Total milk loss 1,597 kg
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Laporta et al., 2018 (abstract)
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Season of conception is associated with future survival,
fertility, and milk yield of Holstein cows

P. J. Pinedo*' and A. De Vriest

*Department of Animal Sciences, Colorado State University, Fort Collins 80523
tDepartment of Animal Sciences, University of Florida, Gainesville 32611

Analysis of >300,000 Florida lactations

e Cows conceived during winter vs. summer (9 months
before their birth, >30 months before first calving)

Cows that were conceived in summer:
- Greater age at first calving

More culling in first lactation

- Lower reproduction

- Lower milk production




Summary

e Dry cow heat stress affects the cow, her daughters
and her granddaughters

e Limited data available on heat stress and offspring
e Dry cow cooling very profitable in most places

Thank you

devries@ufl.edu




