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Dominant/preovulatory Ovulated follicle

follicle
Antral
Small Antral
Very small Antral
Antral @
Preantral O)
Primordial O 40-50 days
Follicles é 5 032mm 35mm 69mm 10-15 mm
Heat resistant
15t Polar body
4
Oocyte O > @ > @ @ @ 3 @ 2 @MII
30 um 50-60 um 100 um 110 pm
1st meiotic arrest Germinal vesicle Resumption of 2" meiotic arrest
(prophasel) meiosis (metaphase 1)
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Effect of temperature for 72 h
post insemination = /s

Chamber No. Hfrs Avg rectal g
Temperature concelvmg Temp breaths/mm

105.3
47.3

70 25 12 101.3

Dunlap and Vincent, 1971




Effect of heat shockond4or5
embryos
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Development to the blastocyst stage (%
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Pregnancy rate (%)

Commercial Dairy in Brazil

*****4}.‘ %
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Mean environmental conditions
relative to beginning of breeding
season

Avg. Temp 58.6 66.4 70.2

Min. Temp 47.5 55.6 59 60.8
Max. Temp 70 77.2 81.3 82.9
RH, % 68.9 72.1 71.6 72.7
THI 58.4 64.9 68.1 69.7
Solar Radiation 494.7 531.5 578.0 590.7
Accum. precipitation 4.1 3.4 6.9 9.7
Wind speed 4.5 3.9 3.7 3.5
Pregnancy rate 54.2 75.8 83.0

K:-STATE

Amundson et al 2006 Research and Extension
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Summary Points

* Lower night time temperatures — greater coping
ability for hot days

« THI threshold above which PR is negative was
73, close to the avg temp on days on days 42
and 60

« Optimum conditions change with changing
environment

Amundson et al., 2006

X
[1°]
"
0y
Q
=3
a
>
-
m
=5
“,
Q
=




.
.
"
5
-
e~ »
- - >
~ > N
3 - a'. - :.!s‘\t . -
- -y = 7
- Yy
¥ »
r iy ie . 3 % s lhs 'L
P UELE - L
—— . - e
e o > . V. ‘\.‘A W
head T %
- -
«®
- " .' - »

s‘{:. N y e
- Lb,‘. - .

K:-STATE

Research and Extension




o] 5 11 v "
9 | c % » ' “eee il-.'i.,"....,-ﬂl""'“'lllll sonattna 0t hieegg,,
s ] = 10 L .
71 =
6] = 9 C
5] 8 gL
-
5] 9 7] =
| e g = CONTROL
T g:,;:‘"\ h T ﬁ 12 Hr ==
L'?-' \\ 5 r
55| & l = Z4Hr —_
230 6 DAY —
>
3% | 3 O
321 @ 75 o
2 N
= “
24 )
Loes| 23
00
157 ‘E:-T-
< e
8 1 £ eemee 55 4+ @
= A
2 | 8 45
-‘_; 1]
16 1 E;‘_: 3
sE
8 | -E .--"i"J 35 —
< o 32 n
8] .“'lu.,.' '“-l'
[F]  ——
Lo N -
'24 L ©
ric. 1. Effects ¢ E
characteristics. bl E
‘ QF




s .
35 | 3
32 " w
2
24 | ©
€
o
6] 2%
L
= |
B 1 £ ssesecesses
- "“:-g;_-.
n_ -
2 | 8 n
= A
— ‘i
O
16 1 = \
T N
c < *
TN .
TR ST N e
:i’j bue “-!-.l‘.ilgiﬂﬁ“""' """"'Htlll"'"“".'.h -}f-—‘::-t'-_::f:::
¥ Weekly Ejaculates After E:g;i'éaure

| 2 K & ) b 7 8

Fic. 1. Effects of exposure to 40 C upon various spermatozoal
characteristics.

I'E

ension




Spermatocytogeneis

(=21 days)

M.B. Rahman et al. / Theriogenology 113 (2018) 102—112
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Temperature-humidity index

Vaginal temperature (°C)
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« THI >80 for 11 hr and >
85 for 6 hr

o THI > 80 for 7 hr and
non over 85

Vaginal temperature peak
lags the peak in THI
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Dealing with heat stress

If peak environmental temperature is at 4:00 pm
6:00 pm — Peak animal core temperature
12:00 am — recovery from heat load

Heat production from feed intake peaks 4-6 hr
post feeding

Biting flies cause animals to bunch up,
decreasing cooling
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http://mesonet.k-state.edu/

Comfort Index includes
temperature, relative humidity, wind speed and solar radiation

— Animal Comfort

Manhattan

Station Metadata

Animal Stress Level

Current Observations

Comfortindex O°F
Temperature 17°F

Windspeed 8 mph

Rel. Humidity  88%

Solar Radiation 70 W/m?

Last Observed  10:05 AM CST

‘ Change Station v ‘

‘Change Map v‘

Mesonet Data - Animal Stress Level at Feb 052019 10:05 (CST)




STRESSORS

Temperature

Nutrition

Transportation / relocation
Temperament

Disease and inflammation

K:-STATE

Research and Extension




Effect of pre-breeding and
post-breeding nutrition

e —

Total heifers
Total Pregnant 46 46 39 21
Embryo Survival rate 0.70 0.71 0.65 0.38

Pasture allowance:
L=.8 maintenance energy requirements
H= 2x maintenance energy requirements

10 days prebreeding
14 days post insemination — Embryo recovery

30 days post insemination - US K' STATE

Dunne et al., 1999 Research and Extension
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Twice daily Twice daily
scanning scanning

Effect of Acute Nutritional Restriction on Incidence of Anovulation and Periovulatory Estradiol and
Gonadotropin Concentrations in Beef Heifers?!

Biol Reprod. 1999;61(6):1601-1607. doi:10.1095/biolreprod61.6.1601
Biol Reprod | © 1999 by the Society for the Study of Reproduction, Inc. MaCkey et al" 1999



Diet —1.2 Mn > 1.2 Mn | >
—> 0.4 Mn >
— Maximum diameter attained
i 1.2 Mn 12.6 mm

0.4 Mn 11.7 mm
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Diet —1.2Mn > 1.2 Mn >
——> 0.4 Mn >|
Maximum diameter attained B B
1.2 Mn 13.8 mm ! l \L
0.4 Mn 10.6 mm @'.
Number of anovulatory hfrs O/
1.2Mn 0/21 /1 0®
0.4Mn 10/21 ‘ :
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Days from diet allocation

Daily ovarian ultrasound and twice daily blood sampling
4-hourly 4-hourly
blood samp. blood samp.
Twice daily Twice daily
scanning scanning

Effect of Acute Nutritional Restriction on Incidence of Anovulation and Periovulatory Estradiol and

Gonadotropin Concentrations in Beef Heifers?!
Biol Reprod. 1999;61(6):1601-1607. doi:10.1095/biolreprod61.6.1601
Biol Reprod | © 1999 by the Society for the Study of Reproduction, Inc. MaCkey et al" 1999



Forage vs Drylot (normal) Development

1.5 - M Range
® Normal

Average daily gain; kg/day

-1.5

* P=0.06; **P<0.05 K-STATE

_2 _ Perry et a|.’ 2013 Research and Extension




Average Daily Gain, Ib/d
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Grazing Behavior Prior to Movement
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Grazing Behavior after Movement
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Note scale difference
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Transportation stress

e o2 | 29-33
n 143 143 144

Synchronized pregnancy rate 742 62° 65°
Breeding season pregnancy rate 95 94 94
Mean day of conception 9.62 13.4b 13.6P
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If heifers must be moved after Al, then
transportation should be within 3-4 days of
breeding or after 42 days.

n 143 143 144

Synchronized pregnancy rate 742 62° 65°
Breeding season pregnancy rate 95 94 94
Mean day of conception 9.62 13.4 13.6°
Estrus 0
Fertilization 1
Migration to uterus 5-6
Maternal recognition of pregnancy 15-17
Adhesion to uterus 21-22
Placentation 25

K:-STATE

Definitive attachment of embryo to uterus 42 Research and Extension
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Effect of temperament
item | Adequate | Excitable | PValue _
n 324 109

Plasma Cortisol, ng/ml 17.8 22.7 <0.01
Pregnancy rate, % 94.6 88.7 0.03
Calving rate, % 91.8 85 0.04
Weaning rate, % 89.9 83.9 0.09
Calf weaning BW, lbs 545 543 0.71
Lbs calf weaned/cow 490 455 0.08
exposed

Cooke et al., 2012 K-STATE

Research and Extension




Effect of acclimatization
ltem  |Acclimated |Non-Acclimated |P Value
n 44 44

Plasma Cortisol, 26.1 32.8 0.01
ng/ml

Pubertal by 12 59.6 37.8 0.01
months

Cooke et al., 2012
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TEMPERAMENT

Acclimated to handling

— Lower cortisol, higher [LH] and LH pulse
frequency

— Earlier puberty, earlier pregnant heifers

Probability of pregnancy is higher when cortisol is
lower

Adequate temperament score (< 3) higher Al preg
rate than Excitable Nelore cows
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Disease Issues

Presence of BVD PI will cause embryonic loss




As production levels (e.g., rate of gain,
milk production per day, eggs per day)
Increase, the sensitivity and tolerance

to stress increases and, when coupled

Research and Extension




Sandy Johnson, PhD
sandyj@ksu.edu
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How to assess temperament

Chute Score

behavior while restrained in chute

Scale

1.

ok W

Calm, no movement

Restless movement

Frequent movement with vocalization

Constant movement, vocalization, shaking of chute
Violent and continuous struggling

K:-STATE

Research and Extension




HOW TO ASSESS
TEMPERAMENT

Exit Velocity or Score
Speed of animal after it leaves chute

Measurement
Electronic — Classify on feet/second
Visual
1=walks away from chute
2=trots away from chute
3=runs away from chute

K-STATE




Stress and reproduction

Decreased

GnRH & LH
A

f A

Negative energy
balance

A
.'I I‘l

Decreased feed

intake
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* Poor oestrus expression

C,;j7 * Prolonged follicular dominance

Decreased oestradiol U

ﬂ secretion

Low fertilisation rate
Poor embryo quality

Vv

Compromised uterine [ = Embryonic loss
environment B

v

Elevated Cortisol

Ovulation
success

lLuteal
development

+

Pregnancy
maintenance
| ]
| ]

Reproductive
failure



Less heat stress (vaginal temp &
sweating rate)

* heifers that were calm in the chute
e Shorter, smoother hair coats

Hamblen et al., 2018



* Night-time cooling
* THI
* Aclimitization



Dry Matter Intake (kg)
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Milk yield £ 20 kg

20 < Milk yield £ 25 kg
- 25 < Milk yield £ 30 kg
— 30 < Milk yield £ 35 kg
— 35 < Milk yield £40 kg
= Milk yield > 40 kg
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Daily Averaged Temperature Humidity Index




Percentage of Calves born by
month, NAHMS 2007-2008

Chart Title
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Temperament x Reproduction

M v - r ' Ly f"—\ -.<4' NI A LD
.A‘ : k)Lll ‘5 /\ HC:." (.3': \.."" - ‘-":' ."I' ~§

itam EXC ADQ SEM

8reeding season n=108 n=324 -
Plasma cortisol at Al, ng/mL 22.7 17.8
FPregnancy rates, % 88 946
Pregnancy loss, % : 2.8
Calving rate, %

Weaning resulls

Calf weaning BW, Ibs
Waaning rate, %

Calf BW/icow sxposad, |bs
Weaning return/cow, $

| Cooke etal [2012)



Acclimation of Heifers
Angus x Hereford

Acclimated = Control P01

l

L= = = = = i e = e Y - R
Tttt e—th—r—

Pre-acclimation Post-acclimation

Day of the study XI,‘,,
=

K:-STATE
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% of pubertal heifers
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Acclimation of Helfers

Angus x Hereford

Acclimated = Control
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Month of the study



* Poor oestrus expression

{;7 * Prolonged follicular dominance

Decreased oestradiol O

Decreased C§7 secretion Low fertilisation rate
GnRH & LH Poor embryo quality

."II"I". U

L Compromised uterine [ > Embryonic loss

Negative energy environment
balance

A

Decreased feed
intake

A

Heat_ stress
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Effect of milk production on metabolic heat
production
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