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" OUTLINE

« Effective cooling approaches
* Water use estimates
* Priority for cooling?
- Which group first?
Lactating? Dry? Calves?
* Summary

EFFECTIVE COOLING
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- * Goal is 38.6 °C for core
B ;_n temperature
* Combination of water

soakers and fans most
effective

* Acute versus long term
responses — will they
match?
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HEAT STRESS DURING LACTATION

* Depresses DMI
* Reduces milk yield

* Recent studies suggest additional metabolic
effects beyond DMI

* Recovery dependent on duration, stage of
lactation

What about dry cows?
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Gainesville, Florida, USA

* Sand bedded free stalls
* Fans over stalls

* Soakers over feedline
* Fans on at 70°F (21.1°C)

* Soakers on 1 min every 5
min at 72°F
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Do Amaral et al, J. Dairy Sci. 94:86-96

HEAT STRESS INCREASES
MEAN RECTAL TEMPERATURE
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Tao et al, J. Dairy Sci. 94:5976-5986

COOLING DRY COWS INCREASES MILK

[ Heat Stressed
W Cooled
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DRY IN COOL MONTHS
IMPROVES PERFORMANCE

Table 1. Milk production and occurrence of mastitis, digestive and respiratory problems, retained fetal
membranes, and metritis in cows dried during HOT months (Jun, Jul, Aug) or COOL months (Dec, Jan, Feb) in
the first 80 DIM of the subsequent lactation

Dry during HOT months Dry during COOL months
(Jun, Jul, Aug), n = 1,569 (Dec, Jan, Feb), n = 1,044
tem Value  Disease' n % Value  Disease' n % Pvalue
Mik producton (kg) 10351508 10902733 001
tits 0 126 820 0 %0 €10 001
1 263 180 1 % 90
Digestive 0 1516 65 0 73 2 0o
1 53 34 1 71 88
Respiratory 0 136 838 [ 42 %02 00
1 23 142 1 102 98
Retained fetal membranes 0 150 95 0 1013 $70 006
1 63 44 1 31 30
Metis 0 150 956 0 1007 94 035
1 & 4 1 8 35

‘Disease: 0 = cows without the disease; 1 = cows with the disease.




DRY IN COOL MONTHS IMPROVES
REPRODUCTIVE PERFORMANCE

fTable 3. Milk production and reproductive performance of cows dried during HOT months (Jun, Jul, Aug) or
COOL months (Dec, Jan, Feb) in the first 150 DIM of the subsequent lactation on a commercial farm in Florida

Dry during HOT months Dry during COOL months
ftem (Jun, Jul, Aug) (Dec, Jan, Feb) P-value
Wilk production (kg) 10,547 £67.0 11,005483.38 001
Number of breedings (n) 1,048 676 003

Mean (no.) 1592002 1512003
DIM to breeding (n) 1,047 676 001
Mean (d) 970074 9184092
DIM to pregnancy (n) 1,051 001
Mean (d) 131.1£085 12594106

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

* Do | have to cool cows the entire dry
period?

* Do heifers need to be cooled pre-
partum?

HEAT STRSS INCREASES RECTAL
TEMPERATURE AND RESPIRATION RATE
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Fabris etal., J. Dairy Sci. 102:5647-5656.
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HEAT STRESS AT ANY TIME
DECREASES GESTATION LENGTH AND
DRY PERIOD LENGTH
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abris et al., J. Dairy Sci. 102:5647-5656.
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HEAT STRESS AT ANY TIME WHEN
DRY REDUCES MILK YIELD

abris etal., J. Dairy Sci. 102:5647-5656.
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EFFECTS ON FIRST CALF HEIFERS
COOLING DECREASES RR AND RT

-+ Cooled
Heat Stressed
A At B R
o, =
i . 3 €as X
o i . 3 ’ i~ ¥ 3
RIEEEIEEIEIE T T T T
Week Relative to Calving Week Relative to Calving

1/21/22




1/21/22

EFFECTS ON FIRST CALF HEIFERS:
COOLING INCREASES YIELD

~& Cooled
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Davi

idson et al, J. Dairy Sci. 104:2357-2368
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‘COOLING INCREASES CALF BIRTH WEIGHT
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IN UTERO H REDUCES WEANING WEIGHT
90 7« P=0.04
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COOLING IMPROVES TOTAL IgG AND AEA
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Why Does Cooling Affect AEA?
Calf or Colostrum Effect?
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Experiment 1 -
In utero heat
stress for ~6 ”
weeks reduces .
body weight and .
height to
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Monteiro et al., J. Dairy Sci. 97:6426-6439

COOLING INCREASED APPARENT
EFFICIENCY OF IgG ABSORPTION*

trt: P < 0.05

8 8% 8 &

AEA, %

Cooling Heat Stress
* AEA = [Serum [IgG] (g/L) * birth weight (kg) * 0.091/ IgG fed (g)] x 100

Growth performance of calves born to cows under thermoneutral conditions during the dry
period and fed frozen colostrum from cows exposed to cither heat stress or cooling
during the dry period

|

Parameter Heat Stress Cooling  P-value
LSM + SE LSM = SE
Birth Weight (kg) 0%
Weaning Weight (kg)' 04
Preweaning BW Gain (kg)* 03
Avg. Daily Gain (kg/d) 02
Weaning Withers Height (cm)' 04
Preweaning Height Increase (cm)” 7.8=1.1 03

"Weaning weight and weaning height were measured at d 60 of age.
*Preweaning BW gain and height increase was calculated by individually subtracting data at d 60
of age by data at birth.

Monteiro et al.,J. Dairy Sci. 97:6426-6439

Monteiro et al., J. Dairy Sci. 97:6426-6439

Experiment 2 — No Effect of Colostrum from Cooled
or Heat Stressed Cows on Calf Performance
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IN UTERO HT ACCELERATES GUT CLOSURE
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Ahmed etal., JDS Commun. 2:yttpsi//dol ore/10.3168/d5c.2021-0096.
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UNIVERSITY of FLORIDA
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Aimercan Dary Science Assocaton 2008

Heat-stress abatement during the dry peri
Does cooling improve transition into lactation?

Heat stress abatement during the dry period influences Effect of cooling during the dry period on immune response after
‘metabolic gene expression and improves immune uberis dairy cows
Status n the transition period of dairy cows

LML Thompson. 5. Tao,A_P.A Montir, K.C.Jecng, and G & Dab

Retrospective analysis of
records of calves from 5
studies between 2007
and 2011

Monteiro etal. , J. Dairy Sci. 99:8443-8450.
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Heat stress abatement during the éry C00ling 31 4 72 immune response after
metabolic gene expression and impr ction challenge of dairy cows

40.E oun
Heat Stress 30 44 74

Effect of heat stress during the «
LmeimoeinE CoonmmLY Total 61 85 147

Monteiro etal. , J Dairy Sci. 99:8443-8450.
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BIRTH WEIGHT

48 trt: P < 0.001
gender: P = 0.002
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Cooling Heat Stress

IN UTERO HEAT STRESS DECREASES
CALF BODYWEIGHT TO PUBERTY
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IN UTERO HS DECREASES CALF SURVIVAL

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

7
Parameter AT_IVF_Total AT_IVF_Total T
Bull calves. n 3 1 31—  ® 2 30 -— =
Heifer calves, n 2 12 4 - 29 15 4 -
poA* 0 0 0 00 2 1 3 41 02
Males mortality by 4 mo of age 10 1 32 3 0 3100 03
Heifers leaving herd before puberty 14 s o2 307 10 27 02
Due to sickness, malformation or growth o0 1 24 3005 8 182 003
retardation
Heifers leaving herd after puberty, before first 10 1 24 3 0 3 68 06
lactation
Heifers completing first lactation 27 8 35 854 2 7 29 659 005
TIVF = in vitro fertilization.

* Percentage of animals (AI + 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. Dairy

99:8443-8450,
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IN UTERO HEAT STRESS DECREASES
REPRODUCTIVE PERFORMANCE

Table 2. Effect of maternal heat stress (HT) or cooling (CL) during late gestation on
reproductive performance before first lactation of heifers born to HT or CL dams

Parameter CL HT SEM P

N 36 32

Age at first A, mo 13.6 13.8 0.2 0.32
Services per pregnancy d' 30 2.0 25 0.2 0.05
Age at pregnancy d' 30, mo 16.1 169 03 0.07
Services per pregnancy d' 50 23 26 0.2 0.32
Age at calving, mo 24.8 25.0 0.4 0.72

"Days after insemination.

Monteiro et al., J. Dairy Sci. 99:8443-8450.
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IN UTERO HEAT STRESS
REDUCES MILK PRODUCTION
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Monteiro et al., J. Dairy Sci. 99:8443-8450.
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IN UTERO HEAT STRESS DOES NOT AFFECT
MATURE BODYWEIGHT

—~=—Cooling

Sk -<-Hoat Stress.
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Monteiro etal., J. Dairy Sci. 99:8443-8450.
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Laporta etal., J. Dairy Sci. 103:7555-7568.

Heat Stress
fetime Yield

3rd Lactation; 3.9 kg/d
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IN UTERO HEAT STRESS

REDUCES SURVIVAL IN
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Dry-pregnant dam

! rO
xt lactatic
2 ”> — T Lower milkyield (av. 5 kg/d less)

')
* Daughter
© postnatally

Dam during dry period

~Lower birth weight

~Lower IgG absorption (avg. 38 kg/d less
~Placental dysfunction ~Lower weaning weight up to 3lactations)
~Reduced dry matter intake Lower survival rate

~Impaired mammary growth

- In utero HT induces

o

Laporta etal., J. Dairy Sci. 103:7555-7568.

fetal programming

- Alters methylation patterns in multiple tissues, ages
- Phenotype persists to F2
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Milk lost per cow in subsequent lactation (kg)
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—==$24.5/11 Ibs/ $2,90 Net Present Value, barn needs to be built

DOES IT PAY TO
COOL DRY COWS?

Ferreira et al., J. Dairy Sci. 99:9931-9941

DOES IT PAY
TO COOL DRY
COWS?

net present value, § per cow per e

Heat stress days
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Ferreira et al., 1. Dairy Sci. 99:9931-9941

DOES IT PAY
TO COOL DRY
COWSs?

Laporta et al, J. Dairy Sci. 103:7555-7568.

1/21/22

14



1/21/22

TAKE HOME MESSAGES

» Cooling needed for all mature cows —
lactating and dry

* Heifers need to be cooled pre-partum to
improve yield, protect calf

* Water conservation — esp. “Blue water” -
increasingly important consideration for
cooling
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