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SUMMARY
Ovulation records have been collected by ovarian palpation per rectum at
Waikite station from experimental cows intensely screened for twTnhThg and from
two private herds with high twinning rate.
The selected cows had a double
ovulation rate of .30, .13 greater than among controls.
Large differences among
cows were found.
The highest rate in mature cows (.40) was found among Friesians.
Mean ovulation rates of cow groups recorded in two successive years were similar.
Heifers born in the experiment had a higher double ovulation rate at 2 yr than at
15 to 18 mo of age.
The possibility of a single gene effect cannot be discounted.
A bimodal distribution of double ovulations was found in one paternal half sib
group.
A Milking Shorthorn herd has been found to contain especially high rates
of double ovulation (.32) and twinning (.06) from eight sire groups.
Cows with
a history of twinning had higher double ovulation rates than those which had
never twinned.
A similar finding on ovulation was obtained in a Friesian herd
with high twinning rate.

INTRODUCTION
This is a summary of the first two years of ovulation data collected from
cows and heifers in three herds by ovarian palpation per rectum.
Preliminary
observations on the relation between ovulation and twTrvning are also given.
MATERIALS AND METHODS
Herd 1 was an experimental herd at Waikite near Rotorua, made up of three
groups all run together.
The 1T 1 group consisted of 69 cows purchased between
1982 and 1985, each having had two or more sets of twins (Morris and Day, 1986).
At the time of purchase the average age was 6.45 yr; cows had produced an average
of 2.41 twin sets each, a twinning rate of .465 sets per calving.
In addition,
there were 41 control cows (group 1C '), balanced as far as possible with T cows
on age and breed.
There was also an intermediate or mid group ( 1M 1) of 13 cows,
mainly with one set of twins and/or selected as being a close relative of a T cow.
Breeds included Friesian (F), Jersey (J), FJ, other crosses with F or J, Angus,
Angus cross, Simmental and Charolais.
Subsequent twinning rates were recorded on these cows, averaging 7.1% in T
cows (n=99 records) and 1.5% in C cows (n=66) in 1983-85 (Morris and Day, 1986).
All cows were mated during eight weeks each year to bulls from high twinning
families, by AI or naturally.
Ovulation records were obtained over a five month
period each year, from soon after calving which occurred mainly in August and
September.
The ovulation records were collected on all cows every two weeks
where possible.
The corpus luteum (CL) record from each estrous cycle was
included in the analysis.
Thus, for the ideal cow, a day 18 or 19 record was not
counted, but was cross-checked against that obtained on day 4 or 5 at the previous
recording.
For cows palpated at other stages of the cycle, the CL record each
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cycle was obtained; the periestrous period provided no record.
Tailpaint and
chinball-harness markings were used to assist in determining estrous dates.
Ovulation records were also obtained from 41 1983-born heifers, daughters of
the above cows and by specific sires, from puberty up to 25 months of age.
They
were mated as yearlings over the same 8-week period as the cows.
Further, non
pregnant cows and heifers were palpated every two weeks from March until October.
The CL records from 808 cycles were obtained from October 1983 to October 1985
on T, M and C cows, with a further 232 records from the heifers.
Herd 2 was a private pedigree Milking Shorthorn herd, with an average twin
calving rate of 3.2% from 1975-85.
Ovulation records were obtained on mature
cows in December 1984 after mating and in October 1985 early in the mating season
(a total of 208 and 70 records, respectively).
Herd 3 was a private pedigree Friesian herd, with an average twin calving
rate of 3.1% from 1981-85.
A total of 67 ovulation records was obtained in
October 1985, early in the mating season.
The same operator did all the palpation work summarized in this paper;
had no prior information on cow twinning or ovulation performance.
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RESULTS
Herd 1 : Line and year effects.
The line and year effects on the proportion
in table 1.
Among T cows, where the numbers of
tial, the overall year effect was trivial.
The
among T cows was slightly higher than for M cows
controls by .13.

of double ovulations are shown
ovulation records were substan
double ovulation rate of .30
and exceeded the value for

Herd 1 : Season effects.
It was possible to obtain ovulation data only during the mating season on
cows which became pregnant, whereas the non-pregnant cows were recorded during
the mating season and the subsequent fall/winter period.
Was there a bias in
the choice of cows studied in different seasons?
The spring/summer ovulation
rates of cows found subsequently to be non-pregnant were lower than for cows
subsequently pregnant:
.33 _vs .38 in 1983/84 and .18 vs .31 in 1984/85.
The
margin was wider in the second year, which included four cows out of 14 that were
twice non-pregnant.
Thus, seasonal effects cannot be described from the present
data, because of the apparent bias.
Herd 1 : Age effects.
The first year of ovulation data is now complete on the 1983-born heifers.
Over the first full 12 months, the double ovulation rate for 41 heifers was ,18
(T, M and C daughters combined).
For the 12 heifers which were non-pregnant
after yearling mating, the double ovulation rates in the first, second, third
and fourth 25% of records since puberty (spanning all 12 months) were .19, .08,
.20 and .32 (overall average .21).
Double ovulation rates therefore appear to
be increasing with age, but once again seasonal effects cannot be easily
eliminated.
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Herd 1 : Breed effects.
The straightbred Friesians exceeded all other breeds in double ovulation
rate.
The six Friesians which were recorded in both years had a rate of .38 in
1983/84 and .44 in 1984/85 (meanof two years = .40); the seven additional
Friesians recorded only in 1984/85 had a value of .38.
All other T cows shown
in table 1 averaged .25 for those purchased in 1982/83 and .29 for the 1983/84
purchases.
Herd 1 : Individual cows.
Repeatability estimates have been made but the result has depended on the
genetic group of cows included.
This could be because the number of cows
purchased so far for the trial has been only 69.
However, there appeared to be
a small number of outliers in the population.
On double ovulation rate, the
'best' Friesian was a cow with a frequency of .76 (n=21 records), the 'best'
Milking Shorthorn .50 (n=8) and the 'best' Simmental had a value of 1.0 (based on
only 5 records, because of her early conception date each year).
The possibility of a major gene cannot be discounted, although Syrstad
(1984) was unable to demonstrate one for twinning in extensive Norwegian data.
Other factors could also be contributing to the variance among ovulation records
of some cows at Waikite.
For example, do social interactions and continued
fighting among purchased cows at Waikite affect ovulation and twinning data?
Herd 1 : Sire effects.
Although there were very few paternal half-sisters among the foundation cows,
the 1983-born and subsequent heifer calf crops in the Waikite experiment contained
specific sire groups of interest.
There were nine 1983-born daughters by one
Friesian sire which was bred in a pedigree herd with a 5.4% twinning rate over
the period 1974-85 (1364 calvings: 6.5% in cows, 2.4% in first-calf heifers).
The double ovulation rate of these nine at Waikite was .24 (n=51 records),
compared with .16 for all others (n=181).
There was evidence suggestive of a
bimodal distribution for double ovulation rate in heifers, but records on addi
tional animals are required.
More of his daughters have been generated in the
1984 crop, whose performance will be recorded with interest.
Herd 2: Sire effects.
From 2092 calving records of cows over the period 1975-85 (3.2% twinning
rate), eight of the sire groups were noted as having made a major contribution
to twinning, with a combined total of 29 of their daughters twinning at least
once.
The possibility of a major gene is being investigated in this herd.
The twinning rate among all daughters of those eight sires was 6.3%, about double
the herd average.
Correspondingly, there was a double ovulation rate of .32
(n=95 records) among daughters of these and seven other related sires, compared
with a value of .09 (n=113) for all other sire groups.
Herds 2 and 3 : Relation of ovulation and previous twinning history
Cows in Herds 2 and 3 were classified according to whether or not they had
produced at least one twin set.
The double ovulation rates are shown in table
2; consistently higher rates were found among cows with a twinning history, by a
margin ranging from .22 to .28.
The apparent effect of season or postpartum
interval to ovulation shown in table 2 is also of interest and requires further
attention.
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DISCUSSION
Although a strong relationship was found in Herds 2 and 3 between twinning
history and double ovulation rate, results from the mature cows at Waikite have
shown no relation between current ovulation data and prior twinning rates in T
cows from their various herds of origin.
It is possible that unidentified source
herd effects may have persisted.
Nor has any rel ationship between prior and
current twinning rates among individual cows been found at Waikite.
These
relationships should be investigated again in the Waikite-bred females at a
future date.
From the double ovulation rate of .30 at Waikite and the twinning rate of
7.1%, it seems that, in about 75% of cases, one of two ovulations (as indicated
by palpation) was lost before calving in T cows (Herd 1).
A similar result was
found in Shorthorn and Friesian cows in high frequency twinning herds (Herds 2
and 3).
The current assessment of the loss rate in control cows at Waikite is
a larger figure, 93%.
Further calving records are required to characterize the
experimental herd more precisely.
Hanrahan's (1983) review concluded that losses
were considerably less than this.
However, it has been suggested (Morris and
Day, 1986) that the postpartum interval to ovulation or conception could be a
significant factor; this interval was larger in the embryo transfer experiments
described by Hanrahan than in seasonally calved cows in New Zealand.
Studies of uterine capacity and embryonic survival should also be conducted
separately in both T and C cows, if possible.
An attempt has been made to begin
evaluating hormone profiles of our experimental cows, but studies with fecund
strains of sheep suggest that this may be a long process (Bindon, 1984).
The
evaluation should include both sexes of calves born to these cows.
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TABLE 1.

Line and year effects on the proportion of double ovulations (p)

Year
entered
Trial

Ovulations:
years
recorded

1982/83

1983/84
1984/85
Total

1983/84

1984/85

Grand totals

TABLE 2.

Source

T cows
No. of
records

P

M cows
No. of
records

P

C cows
No. of
records

P

248
140
388

.28
.29
.28

42
17
59

.26
.29
.27

43
49
92

.16
.20
.18

142

.33

39

.23

88

.16

530

.30

98

.26

180

.17

Double ovulation rates of twinning and non-■twinning cows in two
private herds
Breed

Season

Cows with
>1

Cows never
twinned

twin set
Herd 2

Shorthorn

1984/85.
1985/86°

.41 (22)a
.33 (6)

.17 (186)
.05 (64)

Herd 3

Friesi an

1985/86b

.33

.11

(6)

a

Numbers of records (1 per cow) are shown in brackets

b

Data obtained early in mating season, where many cows were anestrous
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(61)

