HEAT STRESS —
EXPERIENCES FROM THE
USA







Signs and impacts of heat stress
N

o THI at temp of 22° C and relative humidity of
45 = start of heat stress

o As milk per d increases from 35 kg to 45 kg,
threshold drops by 5° C

o Milk losses of 2.2 kg occurred after 17 h when THI
= 68

o Cows increase standing time... May lead to
lameness increases

0 Cows seek out areas with lower ambient
temperatures



Cow Alley

Prevailing
summer winds
L " oy Ny t—h L o R o ‘I " n r ke 5 - B \
i} L}

L 10 ¥ fan diameter {in fasat)

Cow Feeding Alley |

St T

Drive-through or Drive along Feeding Alley

o Fans 91 cm in diameter — spacing = 110 m
o Fans 122 cm in diameter — spacing = 146 m

o Allocate costs towards cooling stall area
before feedbunk

http: / /www.ansci.cornell.edu/pdfs /fancool.pdf



Issue with the fan?
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10 % fan diameter (in feat

o Fans just out of reach of cows and out of way
of barn chores

o 15 to 20° angle
o Control using thermostat

o Program to come on when temperature ~23° C
or higher

http: / /www.ansci.cornell.edu/pdfs /fancool.pdf



Fans key for eliminating heat

stress
_r @@ 66— @@

0 Need to move a minimum of 14 cubic m of air
per min for each cow

o Up to 28 cubic m per min per cow may be needed

o Closeness of barns dictates when more likely
needed

o Alr velocity should equal 1 to 2.5 m/s

o Fans should be located ~3.5 m high and
angled at 20°




Sprinklers and fans
N

o Soaking cows combined with air movement

o Sprinklers “ON” 1 to 3 min per every 10 to 15
min “OFF”

o Fans evaporate water during “OFF” period
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o Improved feed intake, Y Al

production efficiency, and |
respiration rate, and reduced « '
rectal temperature

http:/ /agenvironment.blogspot.com/2010/07 /hazy-hot-and-humid.html
http://www2.ca.uky.edu/agc/pubs/aen/aen75 /aen7 5.pdf



Strategies for cooling
Soaking and supplemental airflow

0 Can reduce

o respiration rates by 65
to 81%

o Body temperature by
46 to 59%
o Recommended
approach:

o Soak skin with 1 | of
water within 1-1.5 min

o Dry for 3.5-4 min (6-8
mph)
o Repeat
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http:/ /www.ksre.ksu.edu/bookstore /pubs/MF2401.pdf






Cooling within the holding pen
N

- Holding pen may be = Topem o
the most stressful - -
situation for lactating

dairy cows

0 Recommendations

o Fans running at 2 to
3 m/s

o Deliver limited
amount of water
(just enough to soak
to skin)
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http: / /www.ansci.cornell.edu/pdfs /fancool.pdf



For cows on pasture
Shade is critical




More on shade....

o Importance

o Cows deprived of lying
for 12 h continued to
stand to gain access
when >30° C

o Body temperature
reduced by 46 to 59%

o Recommended
approach:
o Min = ~2.5 m? per cow

o Better = ~4.6 m? per
cow




Standing times will increase due to
heat loss from underside

40

Tucker and Shultz, 2009



Taking advantage of conductive
cooling In hot, humid conditions

Sensor 1 Temp & RH Sensor 2 Temp & RH Sensor 3 Temp & RH

Ortiz et al., 2015



Effect on performance
N

Milk  Resting
yield, time,
Treatment CBT, 24 h DMI, kg/d kg/d h/d
Sand +
water 38.6° 43.2° 31.0° 10.7°
Sand
without
water 38.7° 42.3% 29.6°  10.6°
DRM +
water 38.9° 40.2"° 28.7" 9.2°
DRM

without
water 39.1¢ 39.3° 29.7° 8.9"

Ortiz et al., 2015



Considerations for water
-

o Cow may consume up to 50% more water
o Recommendations
oln confinement, place waterers every ~15 m
oln pasture, place it close to shade
oFlow rate = 11 to 19 liters per min
oMin depth = ~7.5 cm
olLocate water troughs close to milking parlor exit

oProvide at least 10 cm of water space per cow; More Is
better

oldeally provide more than 1 waterer per group of cows
O

Pennington and VanDevender, 2011



Cows will crowd around water and
Increase water consumption




Water issue
across farms
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Cooling dry cows has long-term benefits

Providing relief from the heat will lead to greater
milk production in the next lactation



Heat Abatement in Dry Cows — Positive

Effect on Milk Yield

I .
Milk (kg) __ Milk (kg)

Study Method CoOws not COWS
cooled cooled

Avendaino-Reyes et al.,, Fans and water spray 25 4 28.1

2006 (mist ring)

(Mexico; 56 DIM)

Urdaz et al., 2006 Fans/shades 38.7 40.1

(CA:; 60 DIM) sprinklers over feed

Amaral et al., 2009 Fans and sprinklers 26.2 33.7

(FL; 210 DIM)

Adin et al., 2009 Fans and foggers 30.3 41 .4

(Israel; 90 DIM) along feed bunk



Evaporative Cooling During the Dry Period Improves
Colostrum and Lactational Performance (adin et al., 2009)

Item Heat Stress Cooling
Prepartum
Temperature humidity 79.9 79.8
index
Rectal temperature, °C 38.5 38.8
Respirations, #/min 54.5 43.5
Postpartum
Colostrum, L 6.1 8.6
Colostrum IgG, g/L 56.8 77.5
Milk, kg/d (1st 90 DIM) 39.3 41.4
Milk fat, % 3.41 3.37

Milk protein, % 2.99 2.97
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Respiration rate significantly more in

heat stressed cows
I
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Milk production was significantly

lower amonﬁ heat stressed cows

45

. 40 1 Xy Fat % P =0.96
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Different letters are significantly different (P < 0.05).
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Control . Overstocked Heat Stress & Heat Stress

B rimiparous N\ Multiparous
Data was analyzed via ANOVA, using SAS 9.4, (Cary NC)



Dry matter intake was not

significantlx different bx ﬁen
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Data was analyzed via ANOVA, using SAS 9.4, (Cary NC)
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Questions?




