Heat Stress in Dairy Cows

Brian Perkins, PhD
Technical Services Specialist
Monsanto Dairy
Canandaigua, NY
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Topics

» Physiology of heat stress

* How Cows Deal with Heat Stress
 Impact of Heat Stress on cows and dairies
* Heat Audit Project

» Recommendations for cooling cows in the
eastern US

« Recommendations for barn design
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What constitutes heat stress?
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Heat Stress consequences:

Lower Production
Poor Reproduction
Rumen Acidosis
Milk Fat Depression
Laminitis/Lameness
Lowered Immune System
Mastitis
Transition Disorders (RP, DA, etc.)
Low Body Condition Score
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Dairy cow heat production

e Cows produce 4,500-6,000 Btu’s/hr.
» Equivalent to a 1500 watt hair dryer
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Production and Heat Output

Increasing milk yield increases heat output
of the dairy cow

Since 1950 heat production per cow has
increased an average of 30 MJ/cow/day

* High producing cows become more cold
tolerant and less heat tolerant i.e. the
Thermal Neutral Zone shifts down

Failure to recognize this and change barn
design results in stress on cattle
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Physiological response to heat
stress

» Hormones involved
— Thyroxin
— Prolactin
— Cortisol, aldosterone

— Somatotropin (bST)
« increases animal’s ability to dissipate heat
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How do you measure the effects of
heat stress in dairy herds?
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Heat stress can be devastating even in great herd
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How about the impact on repro
performance?

» Research indicates that negative impact
begins at body temperature of
approximately 102.5°

» Embryo is most sensitive in first 4-6 days
after fertilization

» May only require 2-3 hours of exposure to
increased body temp.
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Day 1 to Day 6 Embryos

* More Heat Sensitive

« Early Embryonic Death
Under Heat Stress

* BT > 102.5°F

Don'’t forget the herd bulls




(Rensis and Scaramuzzi. 2003. +Poor estrus expression

Theriogenology 60:1139-1151) j *Poor quality oocytes

. _ Low estradiol \

D d i |
GnRH & LH Loss of embryo == Infertility
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Impact of Heat Stress
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@ Energy from Intake
B B Maintainance

Normal Body Heat Stress
Temp

Lower DMI and Higher Maintenance = Less Energy for Milk and Repro

Heat stress and energy balance
(Rensis and Scaramuzzi. 2003. Theriogenology 60:1139-1151)
» DMI reduced

— may prolong period of negative energy
balance
—reduced insulin, IGF-1 and glucose
« reduces follicular development and oocyte quality

» Maintenance requirement increased
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Cow health

Heat stress:

« Early calves (10 to 14 days)

» Decreased birth weight

« Poor doing calves

 Retained placentas

'+ Decrease time in close-up

lot

« Metabolic problems
Ketosis, DA’s

« Decreased milk production

It's tough for this cow to |- !
- “eat much!! ¥y

Open mouth breathing
Loss of saliva = loss of bicarb = increased acidosis

Heat Stress and Somatotropin

» bST is one of the cow’s stress-fighting
hormones

» Somatotropin’s role in homeorhesis
extends to acclimation to heat stress in
lactating cattle
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Heat Stress and Somatotropin

¢ 12 cows under both Field and Lab conditions
e Environmental THI>72 16 hours per day

¢ Milk yield increase was 6.1 kg/day in Field Study
and 8.1 kg/day in Environmental Lab

« bST treated cows increased heat production by
19 and 25% under Field and Environmental Lab

* DbST treated cows increased heat loss via skin
and respiratory vaporization by 36% and 24%

under Field and Laboratory conditions
Manalu et al. J. Nutr. 1990 and Pollard et al. J. Dairy Sci. 2005
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Somatotropin and Stress

Resistance

* Increased capability to dissipate heat
— Skin Surface
— Respiratory Tract

* Increased resistance to cold stress
* Increased immune function

» Reduced adrenal corticoid secretion
* Increased feed intake
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Effect of bST and Environment on Milk Yield in Holstein Cows
under Farm and Environmental Laboratory Conditions
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e farm, laboratory thermooeutral (TN), and laboratory heat conditions. Initiation of bST injection (June 29, 1967) is indicated
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How does a cow deal with
heat stress?
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How do cows exchange heat
with the environment? \\

\\__/Convection \\ Radiation

Evaporation:

Panting
Sweating
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—— Cool Ave — Not Cool Ave — DIFF

Over 40 Herds ~130,000 Cows




Tunnel

Unscrew cap to Launch, Check
Status, and Retrieve Data
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Objectives

¢ Evaluate a sample of cows in a variety of
housing and environments

* Answer the questions
— Do the cows get hot? CBT>102.5
—When do the cows get hot?

— Is the current cooling system effectively
cooling cows?
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Data
e 8 Cows per pen

— Selected by production, dim, parity or DCC (Dry Cows)

« HOBOs recorded temperatures for 72hrs

e Temperature recorded every 5 minutes
— The 12 readings/hour were averaged
— Each hourly reading was averaged over the 3 day period
— 8x12x3 =288 data points within each hour

« Ambient Temperature and Relative Humidity was
recorded with data loggers or through a weather
service using GPS coordinates

e Data were downloaded from the data loggers and
imported into Microsoft Excel

« This project was not designed as a comparative study
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How should we cool cows in the
eastern U.S.?

=

T DAIRY TEAM

KN AR S TAT I R

Two Ways to Cool Cows

Cool the Cow

»Repeatedly soak the cow and blow air
across her to evaporate the water

Cool the Air

»Evaporate water in the air to reduce air temp.
»Doesn’t work well in humid environments
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Cool the cow
(or the kid)
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Effects of Cooling Treatments on
Body Temperature over 95 Minutes

Kansas State
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Relationship of Respiration Rate and
Body Temperature of Cattle
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Summary

« Air Alone did not reduce respiration rates

¢ Increasing soaking frequency reduced
respiration rate and body temperature

¢ Adding fans on top of the water reduces
respiration rate and body temperature

¢ Soak the Cow and Dry the Cow
Water is the Magic!!
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Your best bet in our climate Priorities for heat abatement

e Low pressure (20 psi) system  Holding pen/parlor

Large droplets (not mist) . L
— Must be able to wet the cow completely in less than 1 : Matemlty fa-.CllltIeS
minute * Early lactation cows

« Edstrom controller to vary frequency « Close-up cows

* Fans, fans, fans . .
Mid- to late-lactation cows

¢ Build barns east-west
« 4-row probably better than 6-row
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Schedule 40 PVC using Fittings
and Angle Iron Support
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Don’t forget the holding pen.




Body temp. rise when in holding
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Holding Pen
Yard Semi-Circle Sprinklers

Sprinklers set on side wall
Staggered settings

(1

: @ N Wet cows - no wet udders from holding pen
ZDAIRY TEAM MUNSAN LY R 0!

ot

Are there $ in cooling cows?
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Pounds of Milk per Day

Daily Milk Production and Difference
(cooled vs. no cooling)

—Cool Ave
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West Central NE

 Freestall Barns
e 2100 milking
e Milking 3X Production in the High 70s
» Fans and soakers in the Holding Pen
* Fans in freestalls

— were not on during the Heat Audit
» Tested Lactating and Dry Cows
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Tunnel Ventilated Barns

What's your climate????
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Kansas

Description
 Location

— Southwest Kansas
» Cows evaluated

— Close-up cows (Pen 54)

— Lactating cows 40-100 DIM, 2+ lactations
(Pen 62)

— Recovery- lactating cows leaving the hosp.
(Pen 51)

— Lactating cows 40-100 DIM, 1st [actation
(Pen 31)

* Cow numbers 8000
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Kansas
Facilities
 Dry-lots with shade
—Pens 51 and 54
« Tunnel ventilation with evaporative pads
—Pen 62

¢ 4 row freestall barn naturally ventilated
— Pen 31

e Cooling
— Tunnel ventilation and evaporative pads in
the milking center
g
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Kansas

Environmental Conditions
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Average by Pen
7/12/05 to 7/15/05
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Summary
W KS

¢ Tunnel Barns maintained cow
temperatures in the desired range
¢ Tunnel Barn %RH was consistently higher
» Considerations
— Bedding
— Air Quality
— Economics
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Conclusions

 Data logger technology can be used to
evaluate cooling systems on individual
dairies

» Heat Abatement tools should be viewed as
a system — Don't let cows get hot

» Current knowledge and technology is
effective in cooling cows
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