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GENERAL INTRODUCTION

There are seasonal variations in the breeding efficiency of many 

species of farm  animals. Sheep not only lim it reproductive activity to 

a special breeding season (4, 7, 19, 25), but they also show variations 

in breeding efficiency within the breeding season (9, 22). Horses, pigs, 

and poultry show marked seasonal variations in reproductive ability (10). 

Numerous studies have shown seasonal variations in dairy cattle (3, 14, 

16, 27, 28, 37, 38, 40, 42).

Breeding efficiency can be affected by both internal and external 

environmental factors. In the external environment, nutrition, humidity, 

light, tem perature, and disease may affect reproduction. Where seasonal 

differences occur in breeding efficiency, tem perature and humidity have 

been shown to be of prim e importance (2, 7, 10, 14, 21, 26, 42).

Wide variations in tem perature and humidity are  common in the 

tem perate regions. Corresponding variations in the efficiency of rep ro 

duction in farm  animals has long been common knowledge, and in 

recent years a great deal of research  has been ca rried  out to determine 

this relationship.
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Dairy cattle, whose fertility  is adversely affected by high tem per

ature, have been studied in this regard. Some workers point out a 

decrease in the fertility  of bull semen under conditions of high ambient 

tem peratures (14, 27, 31, 32, 37, 46). Others have not found evidence 

of deleterious seasonal effects on bull semen (14, 17, 43). Williams (47) 

has shown that the reproductive ability of dairy bulls is not ordinarily 

impaired by the high sum m er tem peratures in Arizona. Further, it has 

been found by Stott (40) that the m ajority of the seasonal variations in 

fertility  seen in Arizona are attributable to the cow. Stott and Williams 

(42) found the cause of the low breeding efficiency in cows to be due to a 

decrease in fertility  and an increase in ra te  of embryonic death. They 

pointed out that the tim e when high tem perature was c ritica l corresponded 

closely to the time of breeding.

If it were possible to know the critica l period when high tem pera

ture and humidity affect the reproduction of cattle, it might be possible 

to approach an understanding of the physiology involved. This inform a

tion could lead to the development of methods designed to furnish optimal 

conditions for reproduction in dairy cattle where high environmental 

tem peratures exist.

An investigation of the effects of controlled high ambient tem per

ature and humidity on the fertility  of dairy cows has been carried  out.

This has been done to determine whether the tem perature and humidity



are  the seasonal factors that cause a lower fertility . If so, then at 

what period, in relation to insemination, are tem perature and humidity 

critical, and how do these factors act to hinder the norm al fertility  in 

cows? Do they have purely physical effects on the cows, or do they 

have other pathways of action?



LITERATURE REVIEW

There are many published observations indicating seasonal and 

monthly variations in conception ra tes and semen characteristics of 

dairy cattle. The period of best breeding efficiency varies widely with 

latitude. A higher efficiency occurs in the summer and fall in the 

northern latitudes of eastern  Canada (28), New York State (29), and 

western Washington (15), that corresponds with increase in hour of day

light. In areas characterized by high sum m er tem peratures, the winter 

months show higher breeding efficiency that is correlated  with the season 

of low ambient tem peratures (31, 37, 38, 42). Morgan and Davis (31), 

Seath and Staples (38), and Hilder and Fohrman (21) studied the rep ro 

ductive history and breeding records of experim ental herds in areas that 

have hot sum m er months. Their work clearly  shows a seasonal low 

fertility  in cattle.

In Arizona, a study was made of fertility  of dairy cows insem i

nated with semen obtained from three areas with different climates (40). 

The fertility  of cows inseminated outside the state of Arizona with semen 

from the same bulls were compared. Semen obtained from  bulls outside 

of the state during the hot summ er months resulted in low fertility  when
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used to inseminate Arizona cows but had a high fertility  when used on 

cows outside the state. These resu lts  were considered to indicate that 

the cows ra ther than the bulls were responsible for decreased bovine 

fertility  during hot sum m er months.

Another recent study was made in Arizona on a herd of 406 dairy 

cows (42). There was a decline in breeding efficiency as the summer 

months ensued. As the maximum daily tem peratures increased from 

90° F. at the beginning of June to 105° F. by the 15th day of the month, 

the number of animals that conceived and maintained the concept! 

declined from 61.5% to 31.0%. Also, a large number of experimental 

cows that were bred during the hot weather, upon being examined for 

pregnancy at 35-41 days after breeding, showed indications of embryonic 

death. The percentage of animals pregnant, 35 days after breeding, 

was at its lowest value in August. After August the fertility  improved.

Most research  on seasonal effects on breeding efficiency in dairy 

cattle has been made on breeding records concerned mainly with the 

bull, but not independent of the cow. There have been no experiments 

done with cows in which the factors of heat and humidity were controlled. 

However, controlled tem perature and humidity rooms have been used in 

the study of fertility  and embryo survival in sheep.

Yeates (48) and Alliston and Ulberg (2) found that the fertility  of 

ewes was markedly lowered by subjecting them to high humidity and
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tem perature immediately following breeding. Dutt, Ellington, and 

Carlton (12, 13), as well as Dutt (10), noticed that the exposure of ewes 

to controlled high tem peratures eight days after breeding caused little 

effect on the norm al survival of the embryos. They found, however, 

that there was a highly significant ra te  of embryonic death in ewes that 

were exposed to high tem peratures during the f irs t three days of em bry

onic life. A large number of abnormal ova were recovered at slaughter 

three days after breeding.

Since there has been no sim ilar work done with cattle, the 

general methods used in the above studies of ewes were used as a guide 

in setting up a prelim inary experiment designed to produce a pattern 

for further work.



EXPERIMENTAL PROCEDURE

An experim entally-controlled environment was set up to simulate 

as closely as possible Arizona average tem perature and humidity condi

tions during the hot sum m er months. A room large enough to hold four 

cows and in which tem perature and humidity could be controlled was 

available for this purpose. In Figure 1, the relative humidity and tem 

perature have been graphed in order to show the relationship between 

the two during a 24-hour period. The room tem perature regulating 

apparatus was turned to 102° F. at 9:00 AM every day; however, it was 

actually 11:00 AM before the room tem perature reached 102° F. This 

tem perature was then maintained until 5:00 PM. At 5:00 PM the therm o

stat was turned to 85° F. There was a sharp drop in room tem perature 

and the level of 85° F. was obtained quickly and held until 9:00 AM. The 

relative humidity was also mechanically controlled to 42-44% during the 

tim e the tem perature was 102° F. and 46-50% during the time the tem 

perature was 85° F. The light was regulated to be on for 12 hours and 

off for 12 hours. The room was equipped with comfortable wooden sta lls 

that allowed ample room for the cows to lie down. These stalls were 

elevated above the floor of the room and covered with rubber mats to 

insure complete insulation.
7
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.Nineteen dairy cows were used in th is experim ent. There were 

15 Holsteins, 2 Guernseys, and 2 Je rsey s. All the experim ental animals 

were firs t-se rv ice  lactating cows and were at least 60 days post-partum . 

They were examined prio r to breeding for any reproductive abnormality. 

No evidence of genital abnormality or diseases was found in any of the 

19 COWS. " V ; ' 'V ; . . - ;

The cows were routinely checked twice a day (once in the m orn

ing and once in the evening) for es tr  us. Time of ovulation was deter

mined for all animals from  the beginning of the standing heat and from 

tim e of insemination. All the experim ental animals showed standing 

heat in the morning and were inseminated in the evening of the same 

day. With the exception of 6 cows of one of the experim ental groups, all 

<■; the animals, weire put in the controlled tem perature room before insem - 

' ination. ' ■■ ' ;. " . " ^

All inseminations were made from  stored frozen semen from 

the same bull. This bull was of known high fertility . The semen used 

was checked m icroscopically before each use to ascerta in  its motility. 

One insem inator did all the inseminations. In case of any suspicion of 

incorrect injection of semen, the insemination was repeated. If the 

co rrec t tim e of ovulation was uncertain, insemination was repeated the 

following morning.



After the animals were placed in the controlled tem perature 

room, rec ta l tem peratures were taken three tim es every day--at 4:30 '

-AM,; a t 2:30 PM,' and a t  5:00 PM.- ; .

The nineteen experimental cows were divided into two groups. 

Group I  was composed of 10 cows. These cows were exposed to the high 

tem perature treatm ent for only one period. Four cows of this group 

were put in the high tem perature room on the day of insemination and 

were kept there for five days. The o ther six were put in the high tem 

perature room five days subsequent to breeding and kept there for five 

days. The cows were exposed to the high tem peratures during the two 

periods in order to determ ine, if possible, when high tem peratures 

affect fertility . After insemination and exposure to the hot treatm ent, 

they, were examined for pregnancy at 35 days post-estru s . The objective 

was to determ ine if any of the cows showed evidence of embryonic m or

tality or of prolonged estrous cycles at 35 days post-breeding.

Group II consisted of nine cows. These were exposed to the high 

tem peratures during a period of five days starting from  the day of b reed

ing. Each was designated for sacrifice  at 35 days after insemination if 

they conceived or did not show heat after an expected estrous period.

The purpose was to study the reproductive trac ts  for abnormal conditions 

and evidence of embryonic death. Any one of the animals that did not 

settle after being bred was bred again on showing estrus and returned to



the tem perature room and the whole procedure repeated. Some settled 

only after the shcpnd or third insemination.

After being slaughtered, the genital trac ts  of the cows of Group 

II were taken out and cautiously incised for examining the fetal m em 

branes, the feti, and the endometria. The reproductive tra c t of one 

cow. was found to be aberrant and careful histological studies were made. 

To do this, sm all pieces of uterine tissue were taken from  intercotyle- 

donary regions of both horns. These pieces were fixed in Bourn's so lu

tion .(8) and sectioned at; 10 jr. The sections were stained with H arris ' 

Hematoxylin and studied m icroscopically. Uterine sections from a 

norm al pregnant cow were prepared in the same way to use as a control 

for comparison with the aberrant tissue.



RESULTS

Cows of Group I:

The resu lts  obtained from animals of this group are  presented 

in Table i . Two of the eows which were kept in the hot room from the 

day of breeding until five days la te r , conceived and ca rried  their con

cept! to te rm . The other two cows trea ted  in this manner came back 

into heat, but only after prolonged estrous cycles of 32 days (Cow No, 

8.29) .and 41 days (Cow No, 619). These are  some 11 and' 20 days longer 

than would normally be expected.

Of the six cows which were placed in the hot room five days 

after insemination, one became pregnant and ca rried  the conceptus to 

term . Three of the other five cows had norm al estrous cycles ranging 

from 21 to 24 days, while two showed long cycles (28 and.54 days).

Cows of Group n  ' -

The resu lts  obtained from the cows of this group are  shown in 

Table 2, . . . ■ " :■ ' ' , :

Four of the nine cows in the group (Nos. 45:51,. 4060, 5191, and 

53^5) were killed after the ir first, insemination. Three of these had 

norm al embryos at the tim e of slaughter, and there were no apparent
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Table L Results obtained from cows in group I exposed to high tem 
perature for only one period and checked for pregnancy at 
35 days after insemination.

■ : ' v : :
.Treatm ent . -. Cow

no.
, Insem ina- 
, tion 
r resu lt

V Days from 
' insemination 
’ to next 
T heat

Cows put in the controlled ■ .104 . P reg.^
tem perature and humidity 113 Preg^.
room on the day of . 619 ■ R .E / 41
insemination 829 : ' R.E." ■ ; 32

Cows put in the controlled 199 : P reg . ,
tem perature and humidity 423" R.E. 21
room 5 days after 195 R.E. 21
insemination 842 R.E. 54

" 377 . R.E. 24
431 R.E. ' 28

1 Pregnant.
2

Returned to e s triis .
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Table 2o Results obtained from  cows in group 31 exposed to high tem 
perature and designated for sacrifice at 35 days after 
conception, ,

Cow
no.

V F irs t r 
■, insem ina-, 
, tion 

resu lts  ,

Days 
from 1st 
to 2nd 

insem ina
tion

!
, Second 
, insem ina- 
, tion 
, resu lts

T ?

, Days , 
, from  2nd , 

to 3rd • , 
. insem ina- . 

tion

• Third 
insem ina

tion 
resu lts

4551 N .E .1 ■
4960 N .E .. :
5191 N.E.
5375 2open
500 R .E .3 24 N.E.
400 . R.E. .21 N.E.
5148 • ' ' R.E. , . ' 23 ,a b 4

■ 5292:. ; R.E. ; 9; R.E. 27 N.E.
5333, R.E. 20 R.E. 22 N.E.

•jj ’ . ''

Normal embryo.
2 ' . - - .

Prolonged estrous cycle and a regressing  corpus luteum.
3 '

Returned to estrus.
4 , ‘ .■ .

A berrant reproductive tra c t found at slaughter.



abnorm alities of the reproductive organs. The fourth cow (No. 5375) 

was found openr  apparently haying a prolonged estrous cycle. Her 

genital trac t looked norm al. There was a sm all regressing  corpus 

luteum in the right ovary of th is cow, and the left ovary was sm all and 

did not show signs of activity.

The re s t of the cows of group II, five in number, came back into 

heat after their f irs t  breeding and were put in the hot room and insem i

nated for the second tim e. Three of them (Cows No. 500, 400, and 

5148) were killed 35 da.ys after the second breeding. It was necessary 

to repeat, for the th ird  tim e, the breeding and the tem perature tre a t

ment for the other two cows (Nos. 5292 and 5333), before conception 

occurred. All the five cows had norm al estrous cycles (20-24 days) 

except cow no. 5292, This animal had a short estrous cycle of nine days 

between the f irs t and second breeding and a long one of 27 days between 

the second and third. Normal embryos were found in four out of the 

five cows, but the fifth (No. 5148) had an empty uterus at slaughter.

The reproductive tra c t of the cow not carrying an embryo was 

different from  those of normally cycling cows. The corpus luteum on 

her left ovary was typical of a 35-day pregnant animal and unlike the 

corpora lutea that develop during norm al estrous cycles. The right 

ovary presented a medium sized Graafian follicle. The uterine horn on 

the side of the corpus luteum looked like the uterine horns of normally
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open cycling cows, while the other horn was enlarged and hyperemic, 

comparable to the uterine horns of 35-day pregnant animals. Histologi

cal sections from this aberrant uterus were studied m icroscopically and 

compared with sections taken from a norm al uterus pregnant 35 days.

Histology of the Normal P regnant Uterus

Under low magnification the endom etrial glands of the normally 

pregnant horn (Figure A) show extensive convolutions and large lumina. 

Under higher magnification, the epithelial cells of these glands (Figure 

B) are columnar and contain large amounts of cytoplasm. This would 

indicate functional hypertrophy in the endom etrial glands of this horn.

The other horn of the norm al pregnant uterus (Figure G, low mag.) shows 

some, but s till not well-developed, convolutions in the endom etrial 

glands, and the lumina are  somewhat enlarged. Under higher magnifica

tion (Figure B) the epithelial cells of the glands of this horn show a s ta r t  

of hypertrophy and functional activity. Their size and the amount of 

cytoplasm in them are  less than those of the pregnant horn.

\  Histology of the A berrant Uterus :

mag.) the endom etrial glands are  somewhat enlarged, but straight with 

sm all lumina. Under higher magnification (Figure F) the glandular cells
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appear;hypertrophied; However, the cells are more cuboidal and less 

columnar than in  the norm al pregnant u terus. The sm alle r horn of the 

aberrant uterus (Figure G, under low mag.) has straigh t endom etrial 

glands with very sm all lumina. Under higher magnification (Figure H) 

the epithelial cells of these glands are  compact and the amount of cyto

plasm is very limited. This would indicate a low ra te  of activity.

It is apparent from  the histology that there are  differences 

between the endom etrial glands of the pregnant uterus and those of the 

aberrant one.

Rectal Tem peratures of Cows Having Repeated 
.1- ,  ' Tem perature Treatm ents ...

The high daily rec ta l tem perature during treatm ent of cows in 

group U,  receiving repeated breedings before conception, are presented 

in Table 3. However, the tem peratures of the cow with the aberrant 

uterus are  not mentioned because some data of this cow were m issing.

It is evident in this table that there are  differences in the tem peratures 

within the same apimai during different high tem perature exposures.

This is  especially apparent between the final and the preceding exposures. 

The tem peratures for each animal during the final treatm ent a re  lower 

than the previous ones. To determ ine the significance of these apparent 

differences a Student t  Test was used-. For two cows (Nos. .5292 and 

5333) the body tem peratures during the last treatm ent was significantly
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Table ,3. Peak daily rec ta l tem peratures for 5 days after each 
insemination of cows receiving repeated tem perature 
treatm ents.

Cow
no.

t _
' Days of 
f exposure
r

1 Tem parature 
/  -V peaks* . 
r a fte r  1st'
' insemination

' Tem perature f Tem perature 
' peaks ' peaks 
■' after 2nd ' after 3rd 
’ insemination ’ insemination

5292. ' :1st ■ V. 101.6° F. 102.4° F. 101.2° F. **
'■ 2nd 104.4 102.3". 101.4**

3rd 102.6 102.1 101.6 **
. -4th, , 102.8 ; , 103.0 101.6-** ■

' v ' sth ' ; ' 102.0 . ■102.6 101.8 **

5333' : 1st ; ' . 101.4 ■ 102.6 101.8 **
2nd'' 102.4 102.6 101.8 **

. 3rd ' 102.6 102.8 102.2'**
' 4th 103.9 102.4 101.8 **

5th 104.0 103.0 ■ . cow taken out
after 4 days

500 1st - ■ 102.8 : 100.6
2nd 104.3 103.0 „ ,

3rd 105.1 104.6
4th 105.6 105.2

' . 5 th;. 105.0 , 105.0

400 ' ■ ' ■ 1st 101.7 101.0
2nd 102.5 102.4
3rd . 102.6 102.8
4th 103.3 102.3
5 th 103.6 101.6

' ' ' ' • ■

"Peak” as used here re fe rs  to the highest tem perature obtained at
the three observations scheduled at 4:30 AM, at 2:30 PM, and at
5:00'PM.

** Significantly different from the preceding ones at 1% level.
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different from  the preceding ones at the 1 percent level. It is of prob

able importance that the four animals in Table 3 were lactating during 

the entire experim ental period till the final high tem perature exposure. 

The drying-off of these cows was accompanied by the drop in their body 

tem peratures during the final treatm ent and by the ir conceiving. This 

coincidence of events ra ises  the question as to whether there  might be 

a d irect relationship between lactation and the lowered fertility  or 

whether -the', low er. body tem perature due to dryiniboff the  cows is rela ted  

to the improved breeding efficiency. ,



DISCUSSION.

The detrim ental effect of high ambient tem perature and humidity 

on the fertility  of dairy cows is evident in this study. It is indicated by 

the occurrence of a lowered rate  of nonreturns to es tru s , prolonged 

estrous cycles, as well as evidence of embryonic death.

Cows exposed to high tem perature starting at the day of breeding 

had a low nonreturn ra te  at 35 days of 38.5 percent. Cows put in the 

experim ental room five days after insemination had a nonreturn ra te  at 

35 days of only 17 percent. These low percentages were attained at a 

• tim e of the year that: is characterized by high fertility  in dairy cows in 

Arizona'.(.42). . .

: Prolonged estrous cycles after unsuccessful breedings were

observed in the experimental animals whether they were exposed to the 

high tem perature and humidity starting from  the day of breeding or five 

days after. These animals exhibited cycles of 27 days or more, a p e r

iod that is considered to be abnormally long according to publications of 

other workers (1, 5, 20, 24, 35, 44).

The prolonged estrous cycles, the general depressed fertility  

ra te , and the condition of the aberran t u terus studied histologically are

'■ . ■ /  ; ■ 21
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evidence of embryonic m ortality. Other investigators using both dairy . 

cows (42) and ewes (2, 10., , 12, 13) have shown that sim ila r conditions 

were indicative of embryonic m ortality when the experim ental animals 

were exposed to high ambient tem perature and humidity.

Evidence that the cow having the aberrant uterus had been preg

nant is given support by the appearance of the corpus luteum and gross 

appearance of the enlarged uterine horn which were comparable to those 

of the sam e period of expected pregnancy. The corpus luteum was typi

cal of a 3 5-day gestation, based on its size and external appearance. 

Although it was not located on the sam e side of the uterus as the horn 

that appeared to have been pregnant, the possible m igration of the ovum 

to the opposite side could be a sa tisfactory  explanation (33, 36).

The gross appearance of the aberran t uterine horn was com par

able to the u te ri of pregnant cows killed at 35 days after breeding. The 

sim ilarity  between them was particularly  noticed in the ir size and in the 

development of the cotyledons. There were no inflammatory exudations 

in the uterine lumen, nor was there any sign of congestion or inflamma

tory edema in the uterine tissue. It would therefore seem  reasonable to 

exclude any infectious diseases as having been the cause of the uterine 

horn enlargement. There were differences between the histology of the 

endometrium of th is Uterus and that of the other animal used for com

parison. However, these differences do not exclude the possibility of
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her having been pregnant. The difference could be due to the loss of 

the embryo ea rlie r than the time of slaughter with a subsequent a r re s t 

in development of the endometrium. The endom etrial glands could have 

been in a state of regression  and involution after the embryonic loss.

An abnormality in the development of the endometrium subsequent to 

high tem perature and humidity treatm ent might be a th ird  possibility (39).

‘ Since it is  apparent that the ra te  of nonreturns, estrous cycles, 

and embryonic survival were adversely affected in the experimental 

cows, it becomes evident that the ambient high tem perature and humidity 

of the experimentation room were probably the m ajor causative factors.

A rise  in body tem perature associated with a  depression in the fertility  

of the experim ental animals due to high tem perature and humidity tr e a t

ment is in agreem ent with the resu lts  of other w orkers. Stott and 

W illiams (42) found a low rate  of conception, prolonged estrous cycles, 

and a high rate  of embryonic m ortality in dairy cows during the hot 

.summer m onths in Arizona. The lowest breeding. efficiency .was obtained - 

in August when the highest body tem perature occurred (41). A low ra te  

of conception, prolonged in te restrual periods, and embryonic loss have 

also been found in ewes exposed to high controlled tem perature and 

humidity (2, 10, 13). This was m ore pronounced in the unsheared ani

mals which showed higher body tem peratures.

If we further accept that the high ambient tem perature and 

humidity depressed the fertility  of the animals used in the present study,



we still have no understanding of the probable mechanism of their d e tr i

mental effect. ■ .One -pathway., of action ' could be through th e : neuroendocrine ' 

system  with a consequent hormonal imbalance in the hypophySiaM- 

gonadal-uterine axis (18, 45). Other possibilities could be through an 

effect bn the u te ru s , on the gam etes, or on the newly fertilized ova.

The detrim ental effect of high tem perature and humidity on the 

uterus has been noticed in female rabbits (39). When 6-day blastocysts 

were transplanted to heat treated  pseudopregnant recipients, the embryos 

became.implanted; but were la ter resorbbd./ ■■ The heat trea tm en t. of the 

recipients was interpreted as having affected adversely the m aternal 

uterine tissue. Thereby implying that the embryos were only indirectly 

affected by high tem perature.

A deleterious effect of tem perature on gam etes and on the newly 

fertilized ova has been found to occur in ewes exposed to high ambient 

tem perature p rio r to and at different tim es after breeding (2, 12, 13).

This effect has also been shown to give r ise  to abnorm al and degenerated 

sperm atozoa in rah is  and bulls. In ram s, the detrim ental effect on 

sperm atozoa occurred after raising the tem perature of the ir testes by 

means of insulation (30, 34), while in bulls this was after exposing them 

to controlled high ambient tem perature and humidity (6, 23, 32).

In presenting the resu lts , it was shown that there  were significant 

differences in rec ta l tem peratures of experim ental cows exposed to high
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ambient tem perature at the tim e they were successfully inseminated 

and at tim es of previous inseminations which were not successfuL It 

was after they had been dried off that the cows showed the lower rec ta l 

tem peratures and had their f irs t successful inseminations. A relation

ship between the drying-off of the cows and the depression in body tem 

perature with consequent improved fertility  is suggested. The relation 

between lower body tem perature and an increased fertility  rate  has been 

found in .sheep by D utt and Bush (11) and Alliston and Ulberg (2)V This \  . 

.apparent relationship between body tem perature and fertility  opens 

• many avenues fo r further research .

Experim ental cows in the present work were exposed to high 

tem perature and humidity during two different periods following insem i

nation to determ ine, if possible, when the increased tem perature affected 

fertility . One period began oh the day of breeding and extended to the 

fifth day. 'The other s tarted  five days after breeding and continued to 

the tenth day. It is c lear from the resu lts  (Tables 1 and 2) that the 

experim ental cows w ere affected during both periods. These effects 

were in the form  of prolonged estrous cycles, a low nonreturn rate , and 

evidence of embryonic death. Although it is apparent that the conception 

rate  was: higher in the cows exposed to heat starting on day of breeding 

than that of cows exposed to heat five days post-serv ice, it is difficult 

to consider this a true difference since the number of animals used in



:;ifach •group .wasT smalL Consequently, if there is a c ritica l period 

following insemination that tem perature and humidity are  more effective 

in lowering fertility , it is  hot dem onstrated under conditions of the 

present experiment- .



. SUMMARY

Fertility  studies have been made on 19 dairy cows exposed for 

five days to controlled high ambient tem perature and humidity following 

insemination. The study was made in the winter months when the fe r ti l

ity of the animals is normally high. Evidence is presented which indi

cates that the high ambient tem perature and humidity cause a low rate  

of nonreturn to estrusy  prolonged estrual cycles after unsuccessful 

inseminations, and evidence of an increased rate  of embryonic m orta l

ity. The breeding efficiency of the experim ental animals was dele te ri

ous ly inf luehced by tem perature during the f irs t 10 days'after breeding.

The mechanisms by which the high ambient tem perature and 

humidity affect fertility  are  discussed. Such possibilities as tem pera

tu re  affecting the neuro-endocrine system , an. effect on the uterus,: 

the gam etes, and newly fertilized ova are  brought out.

Indications that suggest a relationship between drying-bff lactat- 

, ing: dairy cows and ah improvement.' in  the ir breeding efficiency w e re . 

-presented.. V : '
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