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rches into Sterility of Cows in So 12
The Influence of : (1) Dry Rations, )
Exercise, and (iii)) Lack of Sunlight on

¢ tion of Beef Heifers and Cows.

By JOIN QUINLAN, LUCIEN L. ROUX, W. G. VAN ASWEGEN
and M. DIl LANGE, Section of Sex Physiology, Onderstepoort.

This article is an amplification of a previous publication by Quinlan
and Roux (1936). It gives details of the complete breeding history of a
number of grade Sussex-Afrikander females kept in an environment
enforcing dry rations, restricted sunlight and exercise. The relevant
literature was discussed in the previous paper. Since that .te no further
information upon the subjects has, according to the kihowledge of the
authors, been published.

ExPERIMENTAL OBSERVATIONS,

The treatment and the method of conducting the observations were
continued as previously reported (Quinlan and Roux, 1936). (lertain of
the more important details are repeated I order to facilitate acquaintance
with the plan and procedure.

The experiment was commeunced in June, 1929, when 27 grade Sussex-
rikander heifers, approximately 15 months old, were received at the
Veterinary Jixperimental Station, Krmelo, Transvaal.  The heifers were
mmiform n type and they weve divided, at random, into three groups, A,

and C.

Five heifers proved to be pregnant so they were discarded temporarily
and re-drafted into the experiment after approximately 12 months.

During their first month at the Experimental Station the heifers were
tested for tuberculosis, contugious abo on and thev were vaccinated
against anthrax and quarter-evil. They were again tested subsequently at
regular periods for contagious abortion aud annually for tuberculosis.
All tests were negative,

Three Sussex bulls were used during the course of the observation.
All bulls were maintained in good hard working condition by adequate
exercise and properly balanced feeding. Their general and genital health
were carefully controlled.
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Groups 4 and B, restricted to light and exercise.

The stable occupied by these groups was 46 by 23 feet, a total cubic
capacity of 8,217 cubic feet. The animals received their concentrate and
hay rations in the stable where they were fastened to the mangers by means
of neck-halters. The ventilation of the stable was fair, two doors, 4 by 64
feet, opening east and west. As much light as possible was excluded from
the stable.

The two groups were let out fo water for twenty minutes, twice daily.

Group C, not restricted to light and exercise.
p L, g

The stabling conditions were very <imilar, the cubic capacity being
6,528 cubic feet. In this case the cat : were fastened in the stable only
during the night; they were allowed unrestricted exercise and sunlight
m a near-by kraal during the day.

Managemnent.

Suitable hygienic conditions were maintained throughout the course
of the observation. The cattle were groomed daily and the stables kept
clean and dry. The refuse of the roughage fed, namely teff hay. was
used as bedding. Contact with other cattle was not allowed.

The feeding of the three groups was identical. The cattle were stall-
fed the following rations per head per day:--

Commencetmnent ration :
Crushed yellow miaize: 4 Ib.
Wheaten Bran: 1 1b.
Tetf hay: ad lib. (about 15 1b.).

As the heifers matured the bran ration was increased to 2 lb. and the
teft hay to 25-30 lb. per head. No green feed was given and they were not
put out to grazing.

During June, July and August every yvear maize silage was fed ut
the rate of 10-15 1b. per head per day and the hay ration was reduced.

No minerals were fed to the cattle during the entire period of the
observation,

Further details of feeding and the analysis of feeds are given in the
previous report (Quinlan and Roux, 1936).

It was estimated that members of Groups A and B walked 295 yards
daily during the periods of watering and oestrous observations and they
were exposed to sunlight for about # hour daily during those periods.

The stonewalled kraal in which Group C exercised during the day was

60 by 68 feet. The kraal was exposed to sunlight between 7.0 a.m. to
5.0 p.m. in summer and from 8.0 a.m. to 4.0. p.in. in winter,

All cattle were dipped in a 14-day strength arsenite of soda dip when
“nsemed necessary, more frequent dij ing occurring during summer.
1e necessary precautions were taken wiuh in-calf cows.

Calves were allowed to suckle their dams thrice daily during the first
months and thereafter twice daily.
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The calves were not permitted to eat the cow’s rations 1 were giv
their own concentrate or roughage rations. The calves were weaned at
six months of age when they weighed approximately 400 1b.

Climatic Conditions.

The altitude of Ermelo is 5,690 feet; the annual rainfall is approxi-
mately 27 inches, 90 per cent. of which falls during the summer months
of October to March. The summer day-temperatures are high, hut the
n ts are cool. During winter the day-temperatures are mild to warm,
buc the nights ave cold and frosty.

Fuller details of rainfall and temperatures are given in the previous

paper by Quintan and Roux (1936).

Observations.

Oestrous observations were made twice daily when the groups were let
out to water at 8.30 a.m. and 4.30 p.m.  All groups were let out into
a vard adjoining the stables where the cattle were allowed to remain for
a short period to permit the stockman or the professional officer in charge
of the Experiment Station to make observations. However, the examination
was continued when the cattle were let out to the water trough in a larger
vard. The time taken for the observations of the three groups was
approximately 90 minutes a day.

IFurther details in connection with the oestrous observation and the
~~mptoms of oestrus revealed are given in the previous report (Quinlan and

oux, 1936).

The serving of Groups A and C was commenced when the heifers
were 31 months old; Group B heifers were served five to six months later.
A new bull was introduced when the bull in use became heavy or inactive.

All anuinals were under the constant supervision of a stockman or the
Officer in Charge of the Experimental Station, who undertook all oestrous
observations and supervised all services given by the hulls.

urther details of mating are given in the previous report (Quinlan

an oux, 1936).

All cows were welghed at monthly intervals, but not during advanced
stages of pregnancy.  All calves were weighed as soon as possible after
birth and subsequently at monthly intervals.

Discussion.

The order of the presentation of the data in tables is maintained as
m the previous report.

The most tmportant aspect of the study are again considered under the
following sections:—

1. Dioestrous cycles,
2. Age and weight at successful service at calving.

[oy)

- Number of services required to establish pregnancy

N

. Gestation periods.
9. Birth weight of calves.
All data have been subjected to statistical analysis.
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Dioestrous Cycle.

Data with regard to the periodicity of oestrus ave given in Tables
to XT. An analysis of all dioestrous periods is contained in Table XIT (a).
while the flequencleh of the pen()(h(l‘rv for each of the eleven periods are
presented in Tahles XIIT to XXIII and a further analysis is continued
in Table XXIV,

It 1s seen that oestrous observations were commenced when the heifors
were 15 months old and they were continued throughout the eriod of e
life of all cattle some of which attained an age of approximaccly 13 vears.

Although all heifers exhibited their first oestrus before they were 24
months of age, considerable variation exists within groups with regard to
the age of sexual maturity, as indicated in the following table

(8]
—
e}

Croup. RE \‘ 16 ‘ 17 ‘ 18 ‘ 1o | 20 )\ 2 ‘ a2 g } Total.
! ‘ i \
. 1 |
A o | 1 0 ‘ 0 5ol ‘ o ' 1 0
U SO R ) R ! | ! _
Booiiiiii 0 o | o EEERE o “ e 7

The variations reflected in the above table are due to individual
differences and, therefore, no significance can be attached to the differences
between groups.

The frequencies of the periodicity of oestrus given in Tables XIII to
XXIII (¢) have been analysed and the chief points of interest ave as
follows : —

| v | :
I’rl‘ger | 1824 | 2537 | 3545 | 46-50 l 60-74 | 75-82 i ‘var‘d JTotal.
days. days. ‘ days. days. days. days. | - days.
days. ¥ - ( ¢ ‘ Podays. |0
| | i
No. of dioes- \ ‘ ‘ ‘ 1
trous cycles.. 64 ‘ 613 ‘ 35 81 i 25 \ 26 ‘ 16 21 881
Percentage of ‘ \ 1 ‘ ‘ ‘ ‘
total. ... ... 73 | 695 4:0 ’ 92 ‘ 2-84¢ | 3-0 \ 1-8 2-4 “ —

the above table the subdivision of the period was based upon the
concentration of oestrous periods of specific periods in the grand total of
all groups during all periods and not upon a constant portion of time in
days. In the (mnpllatlon of all periods for all groups (table not included)
it was revealed that the mode was 20 davs. 186 out of 881 dicestrans
eveles or 21-1 per cent. were of 20 day duration and the next highest
or 17-6 per cent., were of 21 day duration. It is seen from the a
table that in 69-5 per cent. of cases the dicestrous cyeles fall within the
peried 18 to 24 davs.  Tables XITI to XXIIT (a) indicate that while
dioestrous cycles of long duration, that is, periods exceeding 24 days, occur
uniformly during the 13 peuod% of breedlng, most short pelmds, that is
periods shorter than 18 davs occur during the first periods, that is befo
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the animals were bred and again from the 5th period. During the second
to the fourth period, no penods shorter than 19 days were observed. It
is also seen from Table XXIV that smallex percentages ot dioestrous

Jes of long duration occurred during the same penods second to the
fourth permd, or when the females were from 41 to 70 months old.

Some differences between the groups receiving ditferent treatment were
discussed in the previous report (Quinlan and Roux, 1936).

In that the periods between calving and the suhnequevlt successful
services vary greatly within groups [lal)les IT to XT (a)] any comparisons
be en groups with respect to the number of dioestrous cycles would be of
do  ful value.

2. Age and Werght.

The details of age and weight of the cattle at final service during each
period are given in Tab]es T to XI (a). A summary of the data is given

mm Tahle XII (a).

With regard to the approximate age at final service, there is a
significant difference between groups whicli is due only to the JUP at which
the first successful service was given; mno significant differences occurred
after the 4th service.

The weights indicate that the cattle were 1in excellent condition
throughout the course of the experiment. In fact some individuals could
be described as obese.

The Number of Services.

etails of the number of services required to establish pregnancy are
imcluded in the Breeding Summary, Table XIT (aj. An analysis of the
dat~ has established that there was no significant difference between Groups
A, and C during any pertod nor between periods within any group.

It is seen from the data that as many as 7, 9 and even 11 services
were required to establish pregnancy. In some such cases when the
dioestrous period was abnormallv long a retained corpus lutenm was found
upon examination and when the @land was expressed the cow showed
vestrus within three days. By examining the data in Tables T to XTI it

11 be seen that individuals requiring lelatlvel) large numbers of services
one season to establish pregnancy, require ~nly one or two services the
following season. A further swiumary of  is aspect is presented in the
following table :——

b1 2 3{4!5 6‘7’18\9 10“11 12 12324"1‘0‘“1
- _— | | :
Group A.......... ‘49\ 6] 5 4’ z\ 1‘ ol 11 o of o o o 0\
Group B.......... a8 7 0| 3 \ : “ 0 ’ 21 0 \—2 ol 1l ol 1|1 ‘ a
Group C......... e 7 5] 2] o } ol v o ‘ 0 ‘*0*\ 0 ‘ 0 00 o
ﬁﬁﬁﬁﬁﬁﬁ **—T(T}_oﬁﬁzs b2 ] 2 |

12 1!*2‘0\ 1iol 101 208
|
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There are also no differences between groups with respect to the length
of the period between calving and the last oestrus or the next successtul
corvice. While a few calves of exceptionally light weight 34, 37-5 and

-0 lb. were born, the very great majority w elghed over 60 1b. at birth
and in several cases calves weighed over 90 1h.

It is most important to note that only a few cases of difficult calving

sre experienced and these were not serious.  Also only a few cases of
retention of afterbirth were encountered. Under the enforced environ-
mental conditions difficulties at parturition and with the expulsion of the
foetal membranes were visualised, but the sound state of the genital tract,
maintained by the hvgienic precautions taken, apparently obviated these

difficulties.

6. Summary of the History of Reproduction.

Loble XXVTIT is a summary of the most important aspects of the
reproductive lives of the cattle in the experiment from the age of 15 months
to approximately 13 vears.

The average age at first calving was approximately 3-5 years. Three
cows died shortly after the commencement of the experiment or after then
first ealves were born. The calving data are condensed in the following
table which reflects the frequencies of the number of calves born out of
mdividual cows; the numbers of abortions are included.

Frequencies of the Numbers of Calves Born.

J 0 ’ 1 ‘i 2 3 EER | 6 7 8 9 0 i 11 ‘ gﬁfi \ iﬁiﬁi iprg%éni:n
Group A.. |1 11 0© \\ 0 \ o o 's |a ‘ v | j 66 2 \ 63
Group B.. | 0 “ 012 ‘\ G | vl \ 1 ] 50 |08 ‘ 67
Group C.. { 0 ‘ “ 0 ‘\ R Lo 4 ‘ Lo ‘ 66 5. Tl
B R R -
!

AHGroum‘l‘Z‘()i) 3“2}3\3“-}
i |

191 ’ 15 ‘ 206
I

Three cows died after being in the experiment for a velatively short
pertod while others died after producing 3 or 4 calves. T e cows that
remained in the experiment up to Nov. 1941 produced from & to 11 calves.

In view of the fact that the stabling conditions must be considered to
have been somewhat crowded and the cows were not dehorned, the nuuber
of abortions which must be considered as accidental is not high.

The following table indicates the frequencies of the periods between
calvings in months:—

| Total

I [
\Ionths between \ \ . ‘ . \ - l -
ity 4|7‘819}10‘11l12 13 |14 1011()]17 18‘19 20| 24 )!30 period.
o e e | — -
Gro  A....... 0 olo‘o 1i3‘24 14\6\4‘2 0‘111\3‘0‘0‘0‘ 58
‘ \ ‘ ‘ \
Group B....... 1\1\1\005 26llo‘3%‘%}1lliolo\o‘l\yl‘ 55
I ; X I
Group C....... 00 0‘0‘3\1“27‘12 87‘1\1;010‘1\0!0\0' 60
| ‘
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2. When a dry ration cousisting of maize, wheaten bran and feff bay
was fed for nine months of each year and maize silage of good quality was
added during the remaining three months of eacl year, very satisfactory
results of growth aud reproduction were obtained.

Beef heifers from the age of 15 months atlained a satisfactory mean
weight of approximately 900 1h. at maturity or when about 24 months of
age.

Mature animals maintained good condition on the ration and they werc
able to acquire considerable weight during the pregnancy periods 1 moxt
cazes resulting in very high condition.

Sexual maturity was reached before the age of 24 months and sexual
activity and reproduction cannot be said to have been affected adversely by
the treatment.

High condition caused no ill-effects upon general health or the
reproduction processes.

30 per cent. of the cows lived to the age of 14-4 years

The total pregnancies were 2006, 191 calves were Dborn, 15 abovtions
occwrred.  The mean calf prodaction of all groups was 6-4 per cow.

4. The restriction of sunlight and exercise in no way detrimentally
affecied the health, growth and vigour of heifers and cows being fed div
rations.

There was mno significant diffetence in the body welghts of the
comparative Groups A and € which attained 9578 and 995-2 1b. at the
age of 31 months respectively.

The onset of maturity was not delaved. Up to the age of 31 months,
o1 prior to being bred, a large number of dioestrous (X(’l@ were seen to
have bheen e\peuen(ed by the heifers rec eiving restricted sunlight and
exercise.  The mean number of diocestrous (§(les experienced by the
restricted groups was 15-5 as opposed to 12-2 in the unrestricted group.

Considering all groups, the mode of the period of dicestrus was 20 days,
and, although cveles as short as 10 days and as long as 123 davs were
experienced, approximately 75 per cent. of the dioestrous evelas fell between
18 and 23 ddy,. Tt appears that as the age of the animuls a anced under
the treatment enforced the percentage of dioestrous eveles between 18 to
23 davs decreased.

Considering all groups for all periods, during which time 881
dioestrous ovcles were observed, the mode was 20 days, 011 per cent. being
of that duration. TIn 695 per cent. of cases the penodlm‘n‘ of oestrus was

18 to 24 days.

5. A restriction of sunlight and exercise did not effect the period
between calvings.

In all groups for the entire experimental period in 44-5 per cent. of
cases, the period between calvings was 12 months.

Tn the restricted exercise group in 51-7 per cent. of cases the period
exceeded 12 months whereas in the group receiving exercise the equivalent
figure 18 50 per cent.
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Generally oestrus was observed to occur 15 to 21 days after calving.
Although, in the majority of cases the period of absence of oestrus was in
the \'101111’(}, of 60 days, many cases of over 100 days occurred and cases of

even over 200 days were encountered.
6. Restricted sunlight and exercise had no effect upon conception rate.

In the restricted group, 72-1 per cent. of cows were 1mpregnated by
one service, and the equivalent figure for the inrestricted group was 81-1
per cent. The percentages impregnated by 1 and 2 services 1s 80-9 per
cent. and 905 per cent. respectively.

Considering all groups only 5-8 per cent. required more than fc
services to establish pregnancy.

The lengths of gestation was unaffected by liniting sunlight and
exercise.

The mean gestation period up to the age of 6 years was 2805 days:
gestation periods during later pertods or in older cows was 277-4 days, the
difference being significant.

8. Unrestricted exercize and sunlight did not reflect any advantage
upon the weight of calves produced.

A suspicion exists that the use of different bulls during the course of

the experiment influenced the birth weight of the calves durmo different
periods. Considering all groups, few calves born w eighed under “the 60 1b.

at birth, while weights up to 99 Ih. were recorded.

There is a tendency for lighter calves to be born with advancing age
of cows.

9. IHigh-conditioned heifers, under conditions of restricted sunlight and
exercise, showed no tendency towards abnormal sexual activity when
breeding was delaved until the heifers were 35 months of age, that is, they
calved down at 44 months of age.

The reproductive functions and regularity of calving were unaffected
by such delayed hreeding.

The disadvantage was that, over the lifetime of the cows, only 59
calves were obtained as compared to 66 in each of the groups bred six months
earlier,

10. The environment enforced appears to improve the expectation of
Tife and reproduction of beef cattle on the high veld of the Transvaal.

118 1s, no doubt, due to protection from cold and ticks, as well as from
seases, such as contagious abortion and trichomoniasis, affecting the
genital tract.

11. There is a predisposition to the development of cystic degeneration
of the Graafian follicle during advanc age In cattle maintained under
the environmental conditions enforced even when they are protected from
genital infection by suitable hvgiene.
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