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Twinning in beef cows: preliminary results from embryo transfer studies 

W.H. MCMILLAN, D.R.H. HALL, P.H. EVANS AND A.M. DAY’ 

AgResearch Whatawhata, Private Bag 3089, Hamilton, New Zealand. 

ABSTRACT 

During the springs of 1990 and 1991 128 recipient cows were artificially inseminated (AI) and7 days later one embryo was transferred 
(E!,T) to induce twinning. Twenty-six percent (33/128) of recipients returned to oestrus within25 days of AI. Pregnancy diagnosis at 35 days 
indicated 12%, 39% and 23% of recipients with 0,l or 2 foetuses. The expected calving rate was 63% of which 38% were expected to twin. 
Only 43% calved but 50% gave birth to twins. The results were similar in both years. 

These results indicate that the combination of AI and ET result in normal pregnancy rates and higher than expected twin pregnancy 
rates at about five weeks after AI. However, losses from five weeks tocalving am several times higher than expected, and are amajor limitation 
to the achievement of 100% plus calving to one round of treatment. Early pregnancy diagnosis (day 35) may have precipitated such losses. 

Keywords: beef cows, twinning, embryo transfer, embryo mortality. 

INTRODUCTION 

Increasing the biological efficiency of farmed animals 
generally increases economic efficiency. Biological (ie beef) 
output in a beef breeding cow herd is made up of both the 
contribution of the calf and of the breeding female In most 
herds the contribution of the calf is much more important since 
several calves can be produced for sale over the lifetime of the 
cow. Twinning affords the opportunity to increase the number 
of calves weaned and thereby increase the total weight of calf 
weaned per cow. It is unlikely that other options exist to 
achieve .such large potential gains in biological efficiency in 
beef cows. 

The normal twinning rate in beef cow herds is O-5% 
(Morris and Day, 1990). There are three main ways to achieve 
higher twinning rates in cattle. Firstly, some cows have a 
genetic propensity for natural twinning, and selection herds 
have been established in NZ (Morris and Day, 1990) and 
elsewhere (eg Gregory et al., 1990). Secondly, induced twin- 
ning can be achieved in two ways. Induced twinning, through 
the artificial manipulation of ovulation rate, was first at- 
tempted around 1960 (Gordon et aZ., 1962) using PMSG. 
More recently, FSH has been used but the latest developments 
have focused on immunisation against fragments of the pro- 
tein hormone inhibin (Bindon and Hillard, 1992). The altema- 
tive method for inducing twinning is through embryo transfer 
(ET). Two embryos can be transferred, or as was the case in 
the present study, artificial insemination (AI) followed some 
days later by ET of a single embryo to supplement the 
recipients own embryo. Thirdly, the fostering of a single calf 
onto a recently calved cow is another means by which cows 
can rear two calves (McMillan et al., 1993). 

The primary aim of the present study is to describe the 
results from two years of study (1990 and 1991) where AI and 

ET were used in an attempt to induce twin-calving in cattle. A 

secondary aim was to test the hypothesis that the survival to 
term of the two embryos/calves was independent of each 
other. This was considered worth testing for two reasons. 
Firstly, with twinning in cows, as opposed to other species, 
calves share a common fused placenta and thus the loss of one 
calf could influence the fate of the second calf. Secondly, the 
direction of future research to enhance embryo survival in 
cattle could differ depending on the outcome of such an 
analysis. 

MATERIALS AND METHODS 

Recipient oestrus and AI 

Oestrous was synchronised in 2-10 year-old suckling 
Hereford x Friesian cattle using a short term (9-12 day) 
CIDRTM treatment including oestradiol benzoate (McMillan 
and Macmillan, 1989). All 134~0~s showing heat over the 96 
h after CIDRTM withdrawal were potential recipients. All 
cows were inseminated once with Hereford semen at 48 h 
after CIDRTM withdrawal, irrespective of whether or not they 
had commenced oestrous activity. Thus, all calves born to 
these conceptions had the white head marking characteristic 
of the Hereford breed. Frozen-thawed semen was used in 
1990 and fresh normally-processed or encapsulated semen in 
1991 (Vishwanath et al., 1992). 

Recipient ET and oestrous re-synchrony 

Seven days after AI, all cows were palpated per rectum, 
to determine the site of ovulation. A frozen-thawed embryo 
from cows of several breeds (excluding Hereford) was then 
non-surgically transferred into cows with a palpable ovula- 
tion. Thus, all calves born to transferred embryos did not have 
the white head colour pattern characteristic of the Hereford 

breed. Embryos were recovered from superovulated donor 
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cows after slaughter in 1990 and after non-surgical recoveries 
in 1991. Half of the transfers were to either the uterine horn 
contralateral or ipsilateral to the ovary with the ovulation in 
1990. All transfers were to the uterine horn contra-lateral to 
the ovary with the ovulation in 1991. Following ET, a 
CIDRT” was inserted into each recipient and withdrawn 21 
d after AI so as to re-synchronise oestrus in non-pregnant 
recipients (and allow another fixed-time insemination). Re- 
cipients were then examined twice daily for 96 h for oestrous 
activity. 

Pregnancy and calving 

Thirty five days after AI, all recipients which had failed 
to exhibit oestrous activity, and were thus presumed preg- 
nant, were palpated per rectum by one of us (A.M.D.) and the 
number of foetuses determined. The number of calves present 
at birth was also recorded. 

Testing independence of survival of AI and ET 
embryos/cahes 

If the survival rate of one embryo (eg AI conceptus) is 
independent of the survival of a second embryo (eg ET 
conceptus), say each with a p chance of survival to term, then 
an independence (ie binomial) model would predict p2,2pq 
and cl2 of AI and ET recipients with 2,1 and 0 calves at birth 
(where p-t-q-1). Thus, if p is assumed to be 60% then 36%, 
48% and 16% of recipients would be expected to give birth 
to 2,1 or 0 calves. Put another way, 84% of recipients would 
be expected to calve and 43% of these would be expected to 
calve twins. Data from this and other studies were used to test 
this hypothesis. 

RESULTS 

Oestrus and AI _ 

A total of 75 and 59 cows were detected in oestrus in 
1990 and 1991 respectively. A further 10% were in oestrus 
between 48 and 72 h. All were inseminated. 

Ovulation and ET 

Overall, 128 (96%) cows ovulated with little difference 
between years (97% and 93%, NS). In only one instance was 
more than 1 ovulation present at palpation. Thus, 73 and 5.5 
recipients received an embryo in 1990 and 1991 respectively. 
Embryos were transferred at the morula or blastocyst stage of 
development. Most recipients (85%) were within 24 h of 
synchrony of donors and no recipient was beyond 48 h. 

Return oestrus, pregnancy and calving 

Site of deposition of embryo (ipsilateral vs contralateral 
to ovary with CL) did not influence embryo survival. Overall, 
26% of recipients showed a return oestrus (27% vs 24% in 
1990 and 1991). Pregnancy rate at 35 days after AI was 60% 
in 1990 and 67% in 1991. Of these, 36% and 38% respec- 
tively were expected to calve twins. However, actual calving 
rates were 44% and 42% respectively. Actual twin-calving 

I 
rate in 1990 was similar to twin-pregnancy rate assessed at 
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day 35 (38 vs 36%), but in 1991 more twin calves were born 
than expected at day 35 (65 vs 38%, x2 - 4.26 P&05). 

Timing of loss of potential calves 

A considerable wastage of potential calves occurred 
between AI, ET and calving. Based on a potential of 200 
calves per 100 recipients at the time of ET, there was a 
maximum potential of 146 and 152 calves at day 25 in 1990 
and 1991 respectively (assumes all non-return recipients 
were twin-pregnant). However, if we assumed that only 
recipients which finally calved twins were the only twin- 
pregnant recipients at day 25, the potential number of calves 
reduced to 101 and 125. At day 35 of pregnancy, the potential 
number of calves had reduced further to 82 and 93 in 1990 
and 1991, assuming 100% accuracy of diagnosis. If adjust- 
ments are made for recipients diagnosed as single-pregnant 
but actually calved twins, and vice versa, a more accurate 
measure of potential number of calves at day 35 was 85 in 
1990 and 102 in 1991. Proportionately more twins were 
diagnosed as single pregnancies in 1991, and hence the 
higher increase in potential calf numbers in that year. By 
calving time, the actual number of calves born was only 60 
and 69 in each of 1990 and 1991. Clearly, about one third of 
the potential number of calves were present at birth compared 
with at ET. 

Independence of survival of AI aud ET embryos/ 
calves 

In 1990, embryo survival was 47% following AI and 
29% following ET. Assuming a model of independence of 
survival of the two embryos, the expected incidence of 
recipients with 0,l or 2 calves at term is 38,48 and 14%. The 
actualincidences were56,27 and 17% (xX= 13.91,P<O.O01). 
Since the expected and actual number of twin-calving recipi- 
ents are similar (x2 -0.42, NS), it is clear that a disproportion- 
ate number of recipients are losing 2 rather than 1 embryo/ 
foetus. In 1991 with embryo survival rates of 45% and 35% 
following AI and ET respectively, the expected ratios of 
recipients with 0,l or 2 calves is 36,48 and 16% compared 
with 58, 15 and 27%. Again a major disparity is the low 
incidence of single-calving cows (x2 = 13.07, P<O.OOl) and 
a higher incidence non-pregnant cows (x2 = 7.74, PcO.01) 
compared with expectation. However, unlike the previous 
year’s result, the incidence of twin-calving cows was higher 
than expected (x2 = 4.64, PcO.05). 

DISCUSSION 

The major finding in this study was that a combination 
of fixed-time AI followed 7 days later by ET could achieve 
a twin-calving rate of about 50%. This compares favourably 
with a 54% twin-calving rate in a larger study in Australia 
involving 654 calving recipients treated in a similar manner 
(Cummins et al., 1992), but appears less than the 61% in 207 
recipients reported in a Californian study (Guerra-Martinez 
et al., 1990). In Japanese and Irish studies involving about 
100 calving recipients each, twin-calving rates after transfer- 
ring two embryos were 41 and 46% respectively (Suzuki et 
al., 1989; Sreenan and Diskin, 1989). In the first reported 
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