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Story in Brief

Four groups of lactating beef cows were given subcutaneous injec-
tions of 1080 1U of PMS on day-5 and 1440 1U of PMS on day-17 of the
estrial cycle, with the injections timed [rom either a non-synchronized
estrus (treatment Iy or an estrus synchronized by the individual feeding
of an oral progestogen, CAP, for 18 days (treatments 11, 111, IV). At the
first estrus [ollowing the second PMS injection the cows were either bred
by natural service {treatments I and II) or by artificial insemination
{treatment III) and given an intravenous injection of 2500 IU of HCG.
In treatment IV the cows were given the intravenous injection of 2500
I HCG on the third day following the second PMS and were artilicial-
ly inseminated at that time and 24 hours later regardless of the oceur
rence of estrus.

Of the 65 cows treated, 21 (325 percent) conceived at the Frse estrus
following the second PMS injection and produced 9 singles and 12
multiple (7 sets of twins, 4 sets of triplets and 1 set of quadruplets). Of
the cows not conceiving at the first post-PMS estrus, 33 conceived at
a later estrus for an overall conception rate of 88.1 percent,

Conception rate at the first post-PMS estrus was higher in treatment
I (66.7 percent) than in the estrus synchronized groups (51.3, 188 and
16.7 percent for treatments, IT, 111 and IV, respectively). However, each
of the latter three treatment groups produced at least two sets of mul-
tiples.

Liveability was better for the single born calves (89 percent) than
for twins (78.6 percent), triplets (75.0 percent) or quadruplets (50.0 per-
cent). Single born calves reared as singles were heavier at weaning than
were multiple born calves reared as twins. Weaning weights were:
singles, 497 1bs.; twins, 380 lbs,; triplets, 382 Ibs.; and quadruplets 548 Ibs.

Despite the low conception rate in the synchronized groups and re-
duced survival of multiple birth calves, calving rate was markedly in-
tluenced by multiple births in this study. A total of 61 calves were

In cooperation with USIMNA, Apricoliural Research Service, Southern Hegion. Apprecia-
tion is expressed to Dr, J. F. Wapgner, Eli Lilly Co., Greenfield Laboratovies, Green-
field, Indiana [or prn'fi:illing the PMS, HCG and CAT wsed in this study.
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weaned resulting in a calving rate of 1429 percent based on the 21
cows conceiving at the first post-PMS estrus, 113.0 percent based on the
54 pregnant cows wintered, or 93.8 percent based on the 65 cows origin-
ally treated.

Introduction

The major portion of the commercial cattleman's overhead ex-
penses is the result of the combination of high maintenance costs and re-
latively low productivity of the beef cow. Not only is she, at best, limited
to one saleable commodity or product per year, namely her calf, but
10-20 percent of the cows in the herd do not even produce a calf. Com-
bine this with the long gestation period of those that do produce and
it becomes apparent that the beef cow is one of the most inefficient of
our farm animals.

The vital importance of increasing the productivity of beel cow
herds has stimulated considerable research. One very promising field of
such research has been in the area of secking to increase the occurrence of
multiple births. Previous work at Oklahoma State University has clearly
demonstrated that one way in which the incidence of multiple births in
beef cattle can be greatly increased is by the injections of the gonad-
otropic hormone preparations pregnant mare serum (PMS) and human
chorionic gonadotropin (HCG) . In these studies the hormone injections
were timed from day of estrus in each cow and were followed by natural
service,

Therefore, although successful, one big limitation to the use of
these treatments in practical production is the large labor requirements
to detect heat and to give the injections on an individual cow basis.
Other studies at OSU have shown that multiple births could be produced
if these hormone injections were given at a synchronized estrus. Thus,
a considerable reduction in labor requirements should be obtained if a
large portion of the cow herd would come in heat on some predictable
tay so there would be no necessity to check for the occurrence of estrus
and all could be given their injections on the same day.

This paper presents the results of a study based on the most promis-
ing of the previous studies and was designed to test a practical procedure
for inducing multiple births in which the injections of gonadotropic
hormones were combined with estrus synchronization and artificial in-
semination.

Methods and Materials

This study was conducted at the Fort Reno Research Station [rom
May, 1970 to October, 1971, using a herd of 65 lactating cows of mixed
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ages consisting of straightbred Herefords and Hereford X Angus or
Angus X Holstein crossbreds. The cows had calved in February, March
and April and were assigned to one of four different treatment groups on
the basis of breeding and age of cows, and age and sex of call. No cow
was started on treatment earlier than 50 days after calving in an atempt
to obtain maximum response to the oral progestogen used in estrus syn-
chronization.

The treatments used in this study are described in Table 1. All cows
received two injections of PMS! subcutaneously in the neck region, 1080
I given early in the cycle (first PMS) and 1440 IU given late in the
cycle (second PMS). AH HCG? injections were at a level of 2500 1U
given intravenously. The individual doses of PMS and HCG were sus
pended in 10 ml. distilled water or saline, respectively, just prior to time
of injection.

Treatment Group I was considered to be the control group for this
study since it was a repeat of the most successful treatment used in past
studies at Fort Reno. The cows were not estrus synchronized and were
given their first PMS injection on day-5 and their second PMS on day-17
of the estrus cycle timed from the previous estrus of each cow with the
day of that estrus counted as day-0 of the cycle. On the day of estrus fol-
lowing the second PMS injection each cow was bred by natural service
and injected with HCG.

In the three remaining groups of cows, estrus was synchronized by
leeding an oral progestogen, 6-chloro-/A"17 acetoxyprogesterone (CAPY®,

L Lyophilized powder containing 72 1U PMS /mg. supplied by Eli Lilly Osmpany, Greenfield Lab-
omatories. Greenficld, Indama,

8 Lvophilized powder comtaining 20 10 HOG smg, supplied by El Lilly Company, Greenfleld
Lalsmatories, Greemfield, Indiana.

Table 1. Schedule of Treatments.

Dn}' nff*h.{s

Synch- Injections® Day ol HOG T}'FE
Treatment Nao. ronized  (Post-Estrus or Post-CAP) (2500 L.U.} o
Group Cows  (CAP) 1080 1.1, 40 LU, and Breeding  Breeding
I 15 Mo Day-5" Day-17* Day of Estrus  Natural
11 16 Yes Day-8° Diay-200° Day of Estrus  Natural
111 16 Yes Day-B* Day-20r' Day of Estrus AT,
v 15 Yes Day-#' Day-20r'  Day-3 Post-PMS AL

L1 mg.  head sday for 16 days then 5 m shead fday for 2 davs,
1PMS injections suboutaneons, TG injectiong  intrivencos,

A Post-Estrus, with day of esirns tmlnln[ an aliy-0,

A Popt-CAP, with [ast day of CAP feeding connted as day-0.

SEl Lifly Company, Greenfiekl Laboratovies, Greenfield, Indiana,
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for 18 days at a level of 10 mg. feow (day for 16 days followed by 5 mg. |
cow fday for 2 days. All cows were started on individual feeding of CAP
at the same time with no regard for the stage of the estrual cycle of the
cow. Previous work had indicated that most cows would be expected to
be in estrus on days-2, -5, or -4 following the last feeding of CAP. There-
fore, day-3 was designated as the average day of estrus in all cows and
was counted as day-0 of the synchronized cycle for the purpose of timing
the two PMS injections. All cows received their first PMS injection on
day-# and their second PMS on day-20 following the last day on which
CAF was fed. If counted from the average day of estrus of the synchron-
ized cycles these injections were given on days -5 and 17.

Following the second PMS injections the further treatments schedul-
ed for cows of Groups 11 and LI were imposed on day of estrus. At this
time the cows of both groups were injected with HCG and the cows of
Group 11 bred by natural service and the cows of Group IT1 by artificial
insemination.

Following the second PMS injections the additional treatments
scheduled for Group IV were imposed at a set time with no regard to
the occurrence of estrus. On the third day post-PMS all cows were in-
jected with HCG followed by artificial insemination of all cows at that
time and 24 hours later.

Detection of estrus in all groups was facilitated by the use of steril-
ized bulls. All artificial inseminations were made with frozen Angus bull
semen obtained from a commercial bull stud. Angus bulls of proven
fertility were used for natural service at the first post-PMS estrus. Fol-
lowing the post-PMS5 mating all cows ran in a pasture with Hereford
bulls until September 1, resulting in a total breeding season of 60 to
90 days.

The pregnant cows were wintered on native grass pastures at Fort
Beno. During approximately the last three months of gestation, or [rom
January to calving, the cattle were supplemented at the rate of about
2.5 Ths. of 21 percent alfalfa-cottonseed meal pellets and 20 1bs. of alfalfa
and bermuda grass hay per head per day in an effort to insure that cows
pregnant with multiples received ample feed.

With the exception of one cow who was permitted to raise her own
triplets, no cows reared more than twins. An effort was made to insure
that as many as possible of the cows that calved multiple births reared
twins by grafting calves from triplet sets to cows losing all but one calf
of their set of multiples. Cows rearing twins ran in a different pasture
than did cows rearing singles. No creep feed was provided for any of the
calves.
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Results and Discussion

Table 2 presents the breeding and calving performance of the cows
in this study. Of the 65 cows treated, 21 (32.3 percent) conceived at the
first post-PMS estrus, 33 (50.8 percent) conceived at a later heat period,
and 11 (16.9 percent) were still open at the end of the 60-90 day breed-
ing season. Fifty-two of the 54 pregnant cows that were wintered calved.
With the exception of one cow in Group I, all cows that conceived at
the first post-PMS estrus subsequently calved. Since this is the only
group of cows that would be expected to have been stimulated by the
PMS to produce multiple births, they are the only group of cows for
which calving results are listed in Table 2. Twelve of the 20 cows calv-
ing in this group, or 60 percent, produced a multiple birth.

Although no untreated controls were included in this study to per-
mit a comparison, the multiple birth rate of 18,5 percent of the total
cows treated is well above the 0.55 percent which is commonly reported
as the twinning rate for beef cow herds in the United States. The fact
that the multiple births listed in Table 2 were predominately twins and
triplets, with only one set of quadruplets, suggests that the lower dosage
level of PMS used in this study may be more desirable from a practical
standpoint than that used in the previous work at Fort Reno. Earlier
studies had used levels of 1500 IU and 2000 1U for the first and second
PMS5 injections, The results obtained in Groups IT, and 11I and IV dem-
onstrate that PMS injections can be effectively timed from a synchronized
estrus. The results obtained in Group IV, although oo limited to be
practical, are very encouraging. If additional research can determine dose
levels and schedules for injections and inseminations that will improve
the level of response, the practical implications of eliminating completely
the need for heat derection should be obvious.

Table 2. Summary of the Breeding Performance of All Cows Treated
and the Calving Performance of Cows Conceiving at First
Post-PMS Estrus,

No. Caws
Coneeiving Mo. Cows that Conceived at
Treatment Tuotal  1st Post-PMS No. Ist Post-I'MS Estrus Producing
Group Cows LEstrus  Open’ Singles  Twins  Trips.  Quads

B 15 in 0 = 2 s
11 16 5 2 I 1 1 1]
III 16 3 ] I I 1 0
IV 18 b 4 1 1 I L]
Totals G5 21 1L ] T 4 1

1 Following ISD--E.Iﬂ.dny breedding acason.
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The results obtained in Group I are very similar to those obtained
in previous years with the same treatment. As shown in Table 2, 66.7
percent of the cows conceived at the first post-PMS estrus, with 40,0 per-
cent of these cows producing multiple births. When compared to the
three estrus synchronized groups, cows of Treatment I were superior in
conception rate both at the first post-PMS estrus and over the entire
ert:cd[ng season. However, a higher percentage of the cows conceiving at
the [lirst post-PMS estrus in the estrus synchronized groups produced
multiples (72.7 percent vs 40.0 percent) .

The reduced conception rate at the time first post-PMS estrus in
Groups IT (31.3 percent), 1II (188 percent), and IV (16.7 percent) prob-
ably reflect an effect due to the progestogen used for estrus synchroniza-
tion, Most estrus synchronization studies with beel cows have reported
reduced [ertility at the synchronized estrus but not at the second or later
post-synchronization heat periods. The cows in this study were not bred
al the synchronized estrus but rather at the second estrus after synchron-
ization. The results, therefore, suggest that the combination of PMS and
progestogens may adversely affect fertility more than does either alone.
It will require additional study to learn whether this is the case. There
is also the suggestion that artificial insemination technique had a further
adverse eflect on [ertility in Groups III and IV,

The incidence of open cows in Groups IT (12.5 percent), ITI {31.2
percent), and IV (22.2 percent) may also have been influenced by the
progestogen used for estrus synchronization and jor by artificial insemina-
tion technique. However, it is possible that the large number of open
cows was the result of a reduced number of cows conceiving early in the
breeding season with the result that most of the cows in these groups
were being bred during the more unfavorable part of the breeding sea-
soft (July and August) when temperatures were high. The detrimental
elfect of high ambient temperatures on fertility is well known. Again,
however, additional study is necessary to determine how the treatments
imposed in Groups II, TII and IV affected numbers of OPEN COWS,

The calving performance of the cows conceiving at the first post-
PMS estrus is presented in Table 3. Poor survival rates have proven to
be a problem with multiple births, primarily because of losses associated
with triplet and larger litters. In this study survival rates were 100 per-
cent for single, 78.6 percent for twins, 75.0 percent for triplets and 50.0
percent for gquadruplets. If calves from all cows that calved, regardless
of time of conception, are considered, the survival rate for singles was
89 percent. Most losses occurred at time of calving and none later than
4 days alter calving. ‘The death loss charged against twins included one
set aborted at about 7 months of pregnancy. If survival of twins is re-
stricted to those carrvied [ull term the rate becomes 91.7 percent which is
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Table 3. The Calving Performance of the Cows that Conceived At the
First Post-PMS Estrus.

Type of Birth

Ttem Singles Twins Trips. Quacls.
No. Sets 8 ™ + 1
Live Calves ] 11 9 2
Birth Wt, (lbs.}

Males 85.0 60,2 56.2 33.1

Females 73.6 62.6 48.5 32.0
Gestation [ days) 283.6 281.7 271.0 272.0
Retained Placentas (9%) 0 50.0 75.0 0

I One set ahorted — data on 6 sets only.

comparable to that obtained in previous studies. The results reported
in Table § are similar to those of previous years relative to survival rates
of triplets and quadruplets and reemphasizes the desirability of restrict-
ing multiple sets to twins,

As shown in Table § shorter gestations were associated with multiple
births, especially for triplets and quadruplets. Also, as might be ex-
pected, single birth calves were heavier at birth than were multiple
birth calves. Within multiple birth sets, twins were heavier than trip-
lets and both twins and triplets were heavier than quadruplets.

Multiple births, whether natural or induced by hormone treatments,
have always been associated with a higher incidence of retained placen-
tas. This was the case in this study where 6 (54.5 percent) of the 11 cows
producing multiple births had retained placentas compared to none of
the cows producing single births (Table 3). There was also a trend for
a greater incidence of retained placentas in heavier litters rather than
in those litters of larger numbers.

Table 4 presents the performance of calves from calving until wean-
ing. All calves surviving the [irst 4 days of life were alive at time of
weaning in the fall. As might be predicted, weaning weights were lighter
for multiple born-twin reared calves than for single born-single reared
calves, However, when expressed as total pounds of calf per cow, all
multiple hirths resulted in more total pounds of call weaned per cow
even after adjusting for the higher death loss of multiples. This sup-
ports the results of previous years.

One of the possible problem areas associated with multiple births
is the possibility that cows producing and rearing multiples may either
be delayed in rebreeding or fail to rebreed. In this study 54.5 percent of
the cows producing and rearing multiples failed to rebreed following
calving in 1971 compared to 154 percent of the cows producing and
rearing singles. These high figures are probably the result of using a
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Table 4. Pre-weaning Performance of Calves Produced by Cows Con-
ceiving at the First Post-PMS Estrus.

Type of Birth

Ttem Singles Twins Trips, Chuadds.
Total Sets ] 7 4 1
Live Calves a8 11 ] 2
Calves Weaned 8 11 o 2
Adj. 205 Day Wt. (Lb.) 496 380 3g2 348
Lb. Calf per Cow 496 736 TN 607

short breeding season of 60-70 days in an effort to move the average
date of calving earlier in 1972, It is likely that more of the cows would
have settled had the season been of a normal length, However, it is
obvious that the cows producing and rearing multiples would have been
delayed in rebreeding compared to the cows rearing singles. The [actors
associated with rebreeding following multiple births is an important
area needing further research.

Despite the low conception rate of cows in Groups II, III and IV
calving rate was markedly affected by multiple births in this study. A
total of 61 live calves were obtained resulting in a calving rate of 142.9
percent for the 21 cows conceiving at the first estrus after PMS, 113.0
percent for the 54 cows wintered, or 93.8 percent for the total group of
65 cows treated. As a result of the treatments used in Group I, an addi-
tional weaner call was obtained for every three cows treated.

There can be no doubt that the hormonal induction of multiple
births has great potential for increasing the productivity of beef cow
herds. However, there still remains a number of important questions that
need to be answered by additional research before it can be recommend-
ed for use in commercial production.
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