LATE GESTATION HEAT STRESS: EFFECTS ON
DAM & DAUGHTER

Geoff Dahl
Department of Animal Sciences
Institute of Food and Agricultural Sciences
gdahl@ufl.edy
Form-A-Feed Dairy Conference
January 16, 2025

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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COOLING DRY COWS INCREASES MILK
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Fabris et al., J. Dairy Sci. 102:5647-5656.
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HEAT STRESS INCREASES RECTAL
TEMPERATURE AND RESPIRATION RATE
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Fabris etal., J. Dairy Sci. 102:5647-5656.

HEAT STRESS AT ANY TIME WHEN DRY
REDUCES MILK YIELD
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Fabris etal., J. Dairy Sci. 102:5647-5656.




HEAT STRESS EFFECTS ON FIRST CALF HEIFERS:
COOLING DECREASES RR AND RT

Repiraion Rate (bpm)

Week Relative to Calving
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HEAT STRESS EFFECTS ON FIRST CALF HEIFERS:
COOLING INCREASES MILK YIELD
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Tao etal, J. Dairy Sci. 95:7128-7136




Heat stress Cooling

Tao etal, J. Dairy Sci. 95:7128-7136

Why Does Cooling Affect AEA?
Calf or Colostrum Effect?

Experiment 1

Experiment 2

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

COOLING IMPROVES TOTAL IgG AND AEA
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Tao et al, J. Dairy Sci. 95:7128-7136
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COOLING INEIREASED APPARENT
EFFICIENCY OF IgG ABSORPTION*

Experiment 2 — No Effect of Colostrum from Cooled
or Heat Stressed Cows on Calf Performance

35
trt: P < 0.05 "
30 Growth performance of calves born to cows under thermoneutral conditions during the dry
period and fed frozen colostrum from cows exposed to either heat stress or cooling
2 during the dry period
< Parameter Tieat Stress Cooling _ P-value
) LSM + SE LSM = SE
g Birth Weight (kg) 14 ESETE) 08
Y1 Weaning Weight (ke)' 68425 648426 04
Preweaning BW Gain (kg)* 20623 25,6424 03
10 Avg. Daily Gain (kg/d) 049207 043408 02
Weaning Withers Height (cm)’ 843208 83.0409 04
5 Preweaning Height Increase (cm)* 78+ 11 62410 03
"Weaning weight and weaning height were measured at d 60 of age.
0 *Preweaning BW gain and height increase was calculated by individually subtracting data at d 60

Cooling Heat Stress of age by data at birth

*AEA = [Serum [IgG] (g/L) * birth weight (kg) * 0.091/IgG fed (g)] x 100 Monteiro et al. /. Dairy Sci. 97:6426-6439

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

IN UTERO HT ACCELERATES GUT CLOSURE
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Monteiro et al., J. Dairy Sci. 99:8443-8450.
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Monteiro et al., J. Dairy Sci. 99:8443-8450.
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trt: P < 0.001
gender: P = 0.002

Monteiro et al. , J. Dairy Sci. 99:8443-8450.

IN UTERO HEAT STRESS DECREASES
CALF BODYWEIGHT TO PUBERTY

20 mCooling
CHeat Stress

250 trt: P <0.05

Body Weight (kg)
8

Months of Age

Parameter Al_IVF_Tol % Al _IVF_Towl % T
Bull calves, n S I R TR R —
Heifer calves, n % 124~ 9 15 M
DOA* o0 000 21 341
Males mortality by 4 mo of age L0132 3 0 3100
Heifers leaving herd before puberty L4 s 220 37 10 27
Due to sickness, malformation or growth L0124 35 8 182 003
retardation
Heifers leaving herd after puberty, before first 1o 124 3 0 3 68 0
lactation
Heifers completing first lactation 27 8 35 854 2 7 29 659 005

TIVF = in vitro Fertlization.

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

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

Monteiro et al. , J. Dairy Sci. 99:8443-8450.




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
N 36 32

Age at first AL, mo 13.6 138 02 032
Services per pregnancy d' 30 2.0 25 02 0.05
Age at pregnancy d' 30, mo 16.1 169 03 007
Services per pregnancy d' 50 23 26 02 032
Age at calving, mo 2438 250 04 072

"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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IN UTERO HEAT STRESS DOES NOT AFFECT
MATURE BODYWEIGHT
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Monteiro et al. , J. Dairy Sci. 99:8443-8450.
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Laporta et al. , J. Dairy Sci. 103:7555-7568.




IN UTERO HEAT STRESS
REDUCES SURVIVAL IN HERD
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Laporta et al., J. Dairy Sci. 103:7555-7568.

IMPACT ON LONGEVITY?

Dry-pregnant dam

~ Dam's
[t @ 2o ctaion
s e Lower milk yield (avg. 5 ka/d less)
S
')

\}l é Daughter ‘}f

> A

: ) - Lower birth weight Lower milk yield
Darm during dry period ~LowerIgG absorption (avg. 3.8kg/d less
- Placental dysfunction - Lower weaning weight up to 3lactations)
~Reduced dry matter intake - Lorwer urvival ate.

~Impaired mammary growth
- In utero HT induces fetal programming
- Alters methylation patterns in multiple tissues, ages
- Phenotype persists to F2
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FLORIDA: LONGEVITY AND BIRTH SEASON

Lactation Cow

Number Number Birth Season

“Cool Season” “Hot Season”
(Dec., Jan., Feb., Mar) (Jun., Jul., Aug., Sept.)
5 968 686 282
6 423 321 102
7 129 96 33
8 47 26 21
Total Cows 1,567 1,129 (72%)** 438 (28%
#*P<0.01

CALIFORNIA: BIRTH SEASON IMPACTS LONGEVITY

Lactation Cow Number Birth Season
Number
Cool Season Hot Season
(Dec, Jan, Feb, Mar) (Jun, Jul, Aug, Sept)
5 908 484 424
6 507 318 189
7 204 108 96
8 50 29 21
Total Cows 1,669 939 (56.3%) ** 730 (43.7%) **




Cow Number

FLORIDA: COWS LEAVE DUE TO SALE

Florida- Cows Sold and Birth Season i Florida- Dead Cows and Birth Season
450 +
400 w0
350 3 = Cool Season n=
= Cool Season
o =Hot Season  n
250 = Hot Season  n=762

Cows Sold: Respiratory Issues

HOT BIRTH SEASON s .
INCREASES COWS SOLD
FOR MASTITIS

Cool Season
Cows Sold: Digestive Issues

Hot Sexson
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Cow Number

HOT BIRTH SEASON INCREASES COWS SOLD
FOR REPRODUCTIVE, FEET AND LEG ISSUES

Cows Sold: Breeding Issues

Cows Sold: Feet and Leg Issues

Hot Season

CALIFORNIA: BIRTH SEASON ALTERS DEATH LOSS

California- Cows Sold and Birth Season California- Dead Cows and Birth Season

= Cool Season  n=156

= Hot Season  n=334
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BIRTH IN HOT SEASON REDUCES HERD SURVIVAL

* Consistent with in utero heat stress effects

* Death and sale due to reproduction, mastitis and
lameness drive early exits

* Longevity programmed by in utero and early
events — esp. heat stress

* Consider in selection of heifers for future
production herd

—=—$24.5/ 11 Ibs/ $2,500

Net Present Value, barn needs to be built
—=—$20.0/ 11 Ibs/ $1,500
—=$20.0/ 11 Ibs/ $2,500
~0—$20.0/ 11 Ibs/ $3,500
——S$15.4/ 11 Ibs/ $2,500
+0:$20.0/ 6.6 Ibs/ $2,500
-=-+$20.0/2.2 Ibs/ $2,500

DOES IT PAY
TO COOL DRY
COws?
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Ferreira etal, J. Dairy Sci. 99:9931-9941,
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DOES IT PAY TO
COOL DRY COWS?

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

DOES IT PAY
TO COOL DRY
COows?

Laporta et al., J. Doiry Sci. 103:7555-7568.
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COOL COWS AT ALL STAGES OF LACTATION CYCLE

Late gostation FO ‘Subsequent lactation FO
. Mammery gland
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