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Conception Rate in United States Dairy Cows 

Adapted from Hansen (1997)  



Ambient 
temperature 

and pregnancy 
rate 

Hansen and Aréchiga, 1999 
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Pregnancy rates for cattle with different rectal 

temperatures at the time of breeding  

Ulberg and Burfening (1967)  



Seasonal Influence of Milk Production on Reproduction 

Al-Katanani et al. (1999) 



Poor quality 
gametes and 
preimplantation 
embryos 

Uterine/placental 
incompetence 

Ovary Oviduct/Uterus Calf 

P4/E2 

Abnormal ovarian function  

Dairy cow fertility 
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Nutrition/reproduction/heat stress model 

Hormones, metabolites, and 
innervations from 
gastrointestinal tract and other 
nutrient-responsive tissues  

Effects on the CNS, 
hypothalamus, and 
pituitary 

Direct effects on 
the follicle 
(oocyte), CL, 
oviduct and (or) 
uterus 

GnRH 

GnRH  
neurons 

LH 

Gonadotrophs 

LH Surge 

Hypothalamus 

Pituitary 

Ovarian follicular 
growth  Ovulation 

LH pulses 

Ovarian  
follicles 

Corpus  
luteum 
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Heat 
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Steroidogenesis 

Gonadotropins and the IGF  
system in ovarian cells 

http://cafnr.missouri.edu/
http://www.missouri.edu/
http://www.missouri.edu/


The estrous cycle of cattle 

0 21 
Days of the Estrous Cycle 

CL CL 

DF1 DF2 
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Dominant follicle diameter 
in heat-stressed heifers 

Wilson et al. (1998) J Dairy Sci. 81:2132-2138. 

○ Heat stress 
● Thermoneutral 
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Serum estradiol in heat-stressed heifers 

○ Heat stress 
● Thermoneutral 

Wilson et al. (1998) J Dairy Sci. 81:2132-2138. 
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Twinning 

Silva del Rio et al. (2007) J. Dairy Sci. 90:1255-1264. 

August to October conception 
OR = 1.2 
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Lopez et al. (2005) Biol. Reprod. 72:788-795. 

Multiple ovulation (twinning) 
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Effects of heat stress on the corpus luteum 
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Corpus luteum regression in heat-stressed dairy cows 

Wilson et al. (1998) J Dairy Sci. 81:2124-2131. 
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Austin et al. (1999) J. Anim. Sci. 77:2219-2276 

Persistent follicles 

0 21 Days of the Estrous Cycle 

CL CL 

DF1 DF2 
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Visual observation for estrus 

Presynch-Ovsynch-Resynch 

P P G P G AI G P G AI 
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Heat stress and follicular health 

Suboptimal ovarian  
follicular growth and 
development 

Anestrus 
Luteolytic failure (long cycle) 
Persistent follicles 
Multiple ovulations 
Twinning 
 
 

Poor quality follicle 

Low 
estradiol 
secretion 

Estrous cycle and ovarian 
abnormalities 

Dominant follicle 

Poor quality CL 

Heat 
Stress 

Poor 
quality  
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Embryos collected from superovulated donor cows 

that were either thermoneutral or heat stress 

between estrus and insemination (before ovulation) 

20.0% 10.5%     Unfertilized 

76.0% 42.1%     Poor to fair 

4.0% 47.4%     Good to excellent 

Quality 

5.0% 5.8%      Blastocyst 

10.0% 70.6%      Morula 

85.0% 23.5%      < 16 cells 

Embryo 

Heat Stress Thermoneutral 

Putney et al. (1989) 



Solutions 

• Maximize cow comfort (shades and cooling) 

• Timed AI (aggressive program for 
synchronization, early pregnancy detection 
and resynchronization of non-pregnant 
cows) 

• Embryo transfer 

• Clear damaged follicles from the ovary 
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Conception rate (%) 

 
  

Experiment 

 

  

Site 

 

Heat 

stress 

 

  

Cooled 

 

Adv. 

for cooled 

 
Stott et al. (1972) 

 

Arizona 

 

35 

 

58 

 

+23 

 
Thatcher et al. (1974) 

 

Florida 

 

28 

 

39 

 

+11 

 
Stott and Wiersma 

(1976) 

 

Arizona 

 

22 

 

30 

 

+8 

 
Roman-Ponce et al. 

(1977) 

 

Florida 

 

25 

 

44 

 

+19 

 
Wolfenson et al. (1988) 

 

Israel 

 

20 

 

57 

 

+37 

 
Her et al. (1988) 

 

Israel 

 

36 

 

31 

 

-5 

 
Wise et al. (1988) 

 

Arizona 

 

17 

 

29 

 

+12 

 
Ealy et al. (1994) 

 

Florida 

 

6 

 

16 

 

+10 

 

Conception rates during heat stress for lactating dairy 

cows that were either cooled or not cooled (heat stress)  

Adapted from Hansen, 1997  



Breed on estrus or TAI 

Hansen and Aréchiga, 1999 



Embryo transfer or TAI 

Hansen and Aréchiga, 1999 



Transvaginal follicle/oocyte aspiration 

Meintjes et al. (1995) J. Anim. Sci. 73:967-974. 
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Repeated follicular aspirations 
Roth et al. 2001 

Roth et al. (2001) Reproduction  122:737-744. 

Control (open bar), aspirated on day 4 
Treated (closed bar), aspirated on days 4, 7, 11, and 15 
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