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Heat Stress During Lactation




Heat Stress During Lactation

Depresses DMI
Reduces milk yield

Recent studies suggest additional metabolic
effects beyond DMI

Recovery dependent on duration

What about dry cows?



Heat Stress Effects on Yield Linger
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Study Design:
Heat Load of Dry Cows

- 120
- 100

Temperature, °C

Time of day, h

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

Relative humidity,

“%



Heat Stress Increases Mean Rectal
Temperature
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Cooling Dry Cows Increases Milk
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Cooling Dry Cows Decreases PRL —
During Dry Period

100 -
80 -
60 -

40 - " .
0 | | :

-46 -32 18 -7
Time relative to calving (d)

Prolactin (ng/mL)

Do Amaral et al., Domest. Anim. Endo. 38:38-45



Milk Production

Epithelial Cell Epithelial Cell
Metabolism Number



Milk Production

Epithelial Cell Epithelial Cell
Metabolism Number
Cell Growth

B Cell Dez



Cooling Increased Proliferation of Mammary
Cells Prepartum (d-20)
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Heat Stress Reduces DMI Prepartum
But Not Postpartum
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Cooling Dry Cows Increases BW
Prepartum, Decreases Postpartum
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Effect of
Cooling Dry
Cows on
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Cooling Cows When Dry Increases
Lymphocyte Proliferation
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Cooling Dry Cows
Effects on Acquired Immunity
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Heat Stress Summary — Dry Cows

* Cooling increases milk in subsequent
lactation; related to increase in mammary
growth

* Cooling dry cows improves DMI, BW and BCS
during dry period, but other metabolic effects
limited

* Cooling improves immune status during
transition



- Decreases milk yield
- No prepartum metabolic effect
- Reduces immune function

\ 1 'L’I Cow performance?
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Cooling Increases Calf Birth Weight
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Cooling Improves Total IgG and AEA
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Why Does Cooling Affect AEA?
Calf or Colostrum Effect?

Pooled
Colostrum

Thermoneutral

Experiment 2

Monteiro et al., J. Dairy Sci. 97:6426-6439
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Cooling Increased Apparent efficiency of IgG
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Heat Stress Summary — Short Term
Effects on Calves

* Cooling increases weight at birth and weaning

* |n utero heat stress reduces apparent
efficiency of IgG absorption, but not an effect
on colostrum quality

* |n utero heat stress alters carbohydrate
metabolism, consistent with greater fat
deposition
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In Utero Heat Stress Decreases Calf
Bodyweight to Puberty
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In Utero HS Decreases Calf Survival

Table 1. Effect of maternal heat stress (HT) or cooling (CL) during late gestation on calf survival

CL HT P
Parameter Al IVF Total %" Al IVF Total % Trt’
Bull calves, n 30 1 31 --- 28 2 30 --- ---
Heifer calves, n 29 12 41 --- 29 15 44 --- ---
DOA" 0 0 0 0.0 2 1 3 41 0.25
Males mortality by 4 mo of age 1 0 1 32 3 0 3 10.0 0.35
Heifers leaving herd before puberty 1 4 5 122 3 7 10 22.7 0.26
Due to sickness, malformation or growth | 0 1 24 3 5 8 18.2 0.03
retardation
Heifers leaving herd after puberty, before first 1 0 1 24 3 0 3 6.8 0.62
lactation
Heifers completing first lactation 27 8 35 854 22 7 29 659 0.05

"IVF = in vitro fertilization.

? Percentage of animals (Al + IVF) affected out of total animals (males or females) in the respective treatment.

> Treatment,
*Dead on arrival. Includes male and female calves.

Monteiro et al., J. Anim. Sci. 91(Suppl. 1):184. Abstract #163.



In Utero Heat Stress Reduces
Milk Production
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In Utero Heat Stress Does Not

Affect Mature Bodyweight
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