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Abstract:

Three studies were conducted to evaluate fertility of cattle after Prostaglandin F2*alpha;(PGF2a)
controlled estrus. In the first study lactat-ing cows were randomly assigned to either a Conventional
system (non-treated controls n=202) or a PGF2a system (n=204). The breeding season for both systems
consisted of 25 days artifical insemination (Al) followed by 20 days natural service. Estrus detection
was periodic during daylight hours (hrs) and cattle in both systems were bred approximately 12 hours
after observed estrus except for the non-estrus breeding of some PGF2a treated cattle. PGF2a (25 mg
Prostin F2a)) was administered intramuscular (IM) on the 5th day of actual breeding to only those
animals in the PGF2a system not detected in estrus prior to injection. Breeding was conducted under
the general breeding scheme after PGF2a for 80 hrs at which time all PGF2a animals not previously
detected in estrus were bred non-estrus. Pregnancy was determined by rectal palpation. There were no
significant differences between breeding systems for total pregnancy (TP), total Al pregnancy (AIP) or
Al first service pregnancy rates. The average day of conception for the PGF2a system (day 20) was
significantly closer (P<.01) to the start of the breeding season than the conventional system (day 23). In
the second study, two trials were conducted using heifers in trial I and lactating cows in trial 2.
Animals in both trials were assigned to one of three treatments. Treatment one was non-treated controls
and were bred for 45 days natural service. Treatment two received two injections of 15 mg PGF2a (IM)
and treatment three received two injections of 25 mg PGF2a (IM) Il days apart. Cattle in treatments 2
and 3 were bred about 74 hours post the second PGF2a injection without regard to estrus.
Approximately 48 hours after insemination PGF2a treated cattle were exposed to natural breeding for
18 days. On day 21 of the breeding season bulls were removed and estrus detection commenced. Al
resumed on day 22 and continued until day 26 of the breeding season at which time natural service
resumed until day 45 of the breeding season. TP rates were determined by rectal palpation. There were
no significant differences between treatments 1,2 and 3 for TP. Study three analyzed breeding trials
conducted during fall 1974(F74), summer 1975(875), fall 1975(F75) and summer 1976(876) to test the
effect of on fertility when administered for 2 years to the same cattle. Methods and materials for this
study are similar to study one in all respects except for the F74 nonestrus breeding which occurred at
72 hrs post PGF2a treatment. TP and AIP rates were not different between breeding systems after year
1; however TP and AIP rates were greater (P=.035 and P=.006, respectively) in the PGFg” system after
year 2. In the conventional system TP and AIP rates -decreased (P<.001) from year I to year 2. Similar
trends were observed in the PGF2a system for TP(P=.001) and AIP(P>.10) from year 1 to year 2.
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ABSTRACT

Three studies were conducted to evaluate fertility of cattle after
Prostaglandin F, (PGF, ) controlled estrus. In the first study lactat-
ing cows were randomly assigned to either a Conventional system (non-
treated controls n=202) or a PGF2 system (n=204). The breeding season
for both systems consisted of 25 gays artifical insemination (AI) fol-
lowed by 20 days natural service. Estrus detection was periodic during
daylight hours (hrs) and cattle in both systems were bred approximately
12 hours after observed estrus except for the non-estrus breeding of
some PGF, treated cattle., PGF (25 mg Prostin F. ) was administered
intramuscular (IM) on the 5th day of actual breedin% to only those ani-
mals in the PGF2 system not detected in estrus prior to injection.
Breeding was cofiducted under the general breeding scheme after PGF
for 80 hrs at which time all PGF, _animals not previously detected tn
.estrus were bred non-estrus, Pregnancy was determined by rectal pal=
pation. There were no significant differences between breeding systems
for total pregnancy (TP), total AT pregnancy’(AIP) or AI first ser-
vice pregnancy rates. The average day of conception for the PGF, sys-—
tem (day 20) was significantly closer (P<.0l1) to the start of thé breed-
ing season than the conventional system (day 23). In the second study,
two trials were conducted using heifers in trial 1 and lactating cows
in trial 2, Animals in both trials were assigned to one of three treat-
ments. Treatment one was non-treated controls and were bred for 45 days
natural service. TIreatment two received two injections of 15 mg PGF2
(IM) and treatment three received two injections of 25 mg PGF, (IM) %1
days apart. Cattle in treatments 2 and 3 were bred about 74-%%urs post
the second PGF injection without regard to estrus. Approximately 48
hours after inSemination PGF, treated cattle were exposed to natural
breeding for 18 days. On day 21 of the breeding season bulls were re-—
moved and estrus detection commenced. AI resumed on day 22 and contin=-
ued until day 26 of the breeding season at which time natural service
resumed until day 45 of the breeding season. TP rates were determined
by rectal palpation. There were no significant differences between
treatments 1,2 and 3 for TP. Study three analyzed breeding trials con-
ducted during fall 1974(F74), summer 1975(875), fall 1975(¥75) and sum-—
-mer 1976(S76) to test the effect of PGF, on fertility when administered
for 2 years to the same cattle. Methods and materials for this study
are similar to study one in all respects except for the F74 nonestrus
breeding which occurred at. 72 hrs post PGF, treatment. .TP and AIP .
rates were not different between breeding Systems after year 1l; however
TP and AIP rates were greater (P=.,035 and P=,006, respectively) in the.
PGF a system after year ‘2, In the conventional system TP and AIP rates

-decreased (P<,001) from year 1 to year 2, Similar trends were observed
‘in the PGF, system for TP (P=,001) and ATP(P>.10) from year 1 to year 2.




CHAPTER 1

. INTRODUCTION

In order to ipcrease the quantity and quality of beef prbduced
many beef producers have looked to artifical insemination for tﬁe
following reasons;
1. Ufilizgtion 6f guperior sires -for rapid genetic
improvément.

2. Facilitation of cross—-breeding schemes.

3. " Protection against venereal disease. -

Under present day‘manégemeﬁt schemes, artifical insemination (AL)
hés been shown to be comparaﬁle to natural sérvicé on a cost per calﬁ
basis, (Syntex Corporation, 1975; Moore, 1974; Stevens and Mohr, 1969).

During the last decade many estrus synchroniziﬁg agents have
beén studied. A successful estrus synchronizing agent for beef
cattle would facilitate artifical insemination for many- producers.

With estrus control, producers could.insemina£e a iarger number.of
‘cows in a shofter period of .time thus reducing labor requirements' for.
an,AI_breedipg program. Because of the shorter breeding season a
shorter calving season would result. A shorter calving season would
reduce the age variation between calves at weaning thus a pfoducer
could have a more uniform product'tO'ﬁafket. '

"The main objectives of this'study-was-to evaluate fertility

-
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after Prostaglandin FZa (PGFZa) controlled estrus and the practical
application of management systems utilizing PGFZa under - range beef

production conditions.




CHAPTER 2

LITERATURE REVIEW

/

2.1, Ceneral Endrocrinology of the Bovine Estrous Cycle

- The hormonal intérrelationships which are responsible for
regﬁlation of tﬁé estrous cycle in the cow are very:cdmplex. Figure 1
illustrates the.relationship between £he pituitary‘gland, hypothalmus,
,oyaries and_utérus in" the cycling bovine. The hypothalmus secretes
gonadotropi; relasing hormones (GnRH) into the hypothélmic—hypophyseal
portal system which causes the release.of follicle stimulating hormone
(FSH), and lutenizing hormone (LH) (Figure 1) from the adenohypophyéis
(Niswender et al. 1974). |

- FSH is respoﬁsible for the‘early maturation of ovarian follicles
X B
(Ganohg, 1975; Schwartz, 1974). FSH and LH together.are responsible for
the final maturation of tﬁe ovarian f§1licle and ovulation. LH and FSH
act synergistically to cause thé prodpctibh and secretion of estrogen
by the fpllic}e. Increasiﬁg levels of estrogen during the maturation
of the ovarian fo%licles éxerts a feedback (Figure 1) on the
hypgthaiamd—hypophyseal axis_céusing the release of peak levels of
LH and FSH (Niswender et al. 1974). Ovulation in the Eovine occurs
from 25 to 30 hours.after LH reaches its péak level (FooteP 1974).
There is little evidehce that prolactin plays én importaﬁt'luteotropic
or luteolytic role in any of the domestic animals (Hansel et al. 1973).
After ovulation thé levels of gonadtropins and estrogen are greatly

reduced and the level of progesterone is increased. LH at this reduced
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FIGURE 1. PRINCIPLE ENDOCRINE PATHWAYS INVOLVED IN THE
CONTROL OF OVARIAN FUNCTION
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'1¢ve1 is partially responsiBle for the mitotic proliferation of
granuloéa,cells'from tﬁe ruptered féllicle.into luteal cells, which
'secre£e-progesterone and form the corpus luteium (CL). Progesteroné
piepares the uterus for acceptance of the fertilizea‘éva (Niéweﬁder‘
et al. 1974). |

At about day 16 of a 21 day bovine cycle fﬁe CL will begin to
regress in a non-pregnant cow céusing a decréase in progestérqne
(Hansel et al. 1973). Regression of the CL or luteolysis in this
review is defined as a net loss of total lute;l cell numbers, and-a

decrease in progesterone secretion. Following CL regression more

follicles will mature and estrogen will again predominate over
\

\

progesterone. The cycle may be thought of in terms.of an alteration
in the dominance of progesterone and estrogen, both ovarian steroid
hormones (Perry 19712. Ovarian steroid homrones exert feedback on
the pituitary hypothalmic.axis\and regulate secretion and release of
gonadotripins which regulate follicular maturation, éstrogen production
and ovulation.

6n &éy 12 or 13 of the ovine estrous cycle the uterus has been
shown to impose its luteolytic effect and initiate a new estrous cycle.

In the pregnant animal the conceptus maintains the CL by neutralizing

the luteolytic factor secreted from the uterus (Caldwell et al. 1969).
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2.2. The Uterine Luteolytic Factor (ULF)

2.2,1 ULF History

Since early wo?k by Loeb (1923) much interest has been shown in
the field of uterine control of the life span of.thé corpus lutgum.
Loeb reported that in the non-pregnant guinea pig, total or almost
total hysterectomy is féllowed by prolonged corpora lutea for 60 to
80 days. In later years Loeb suggested that prolongation of the CL
during pregnancy was due to functional inactivation of the uterine
mucosa under the influence of the developiné embryo and placenta.
Hechter et al. (1940) implied that the uterus may produce a hormone

which causes the CL to regress and in the absence of this hormone the

CL are maintained.

2.2.2. ULF Origin

Investigations by Wiltbank and Casida (1956) revealed that
hysterectomy prolonged the 1ifé span of the CL‘past the normal time
of regression in the ewe and cow. They also reported that removal of
half of the uterus in the ewé did not extend the'life span of .the CL
however, partial removal of the uterus in the_cow increased the life
of the CL. Later experiments by LaVoie et al. (1975) and Stellflug
et al. (1975 a) using h&sterectomizedibovine.demonstrated.that the :
uterus is implicated in luteolysis. Estrous cycles, CL size and

progesterone content for hysterectomized cows were similar to mid cycle




intact animals.
‘Further evidence to support the theory that the luteolysin is

produced by the endometrium of the uterus and that the luteolysin could

be PGF, was presented by Oxender (1974).. Dilute .iodine solution (DI1S)

20
was infused in the uterus of cows on day 4 or day 15 of the estrous
cycle. The DIS rapdily destroyed the endometriuﬁ and it did not
regenerate fq; 4 or 5 days. When DIS was infused on day 4, the
estrous cycle was shortened and when DIS was infused on day 15, the
estrous cycle was- lengthened to -25 days. When DIS was infused on

day 15 and PGF, was infused on day 16 the estrous cycle was reduced

200

from 25.1 to 19.1 days. The results of this experiment indicate that

\

the luteolysin is produced by the endometrium of the uterus.

2.2.3. Localized Effect of the ULF

Evidence indicates that the uterine iuteolytic efféct:in the cow
"is local and depends on the presence of the uterine hérn‘ispilateral
to the CL (Hansel et al. 1973).. Ispilateral regression of the CL has
been observed in partially hysterectomized sows (du Mesnil du Buisson,
1961) and ewes (Inskeep and Bﬁtcher, 1966). -

Hansel and co-workers (1973) reported that when';he ovary
containing the active CL was surgically isolated from.all nerve and
circulatory ties with the uterus on day 10—12 of the bo&ine cycle, the

CL were maintained in 4 of 5 animals as indicated by weights and
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progestérone_conceptrations obtained at thé time of their removal
. 30-36 days postsurgery. 'None of the“eﬁperimeﬁtal a;imals exhibifed - IR
estrus dufing‘thiSNpqriod. |

Ovarian transplant experimenté have.exhibited some of the mosti
imp;essivé evidence for a local luteolytic role of the uterus in the
ewe and cow. Ewes with ovaries transﬁlanted to the neck, did not
undergo regular estrous cycles and the progesterone content of
ovarian effluent blood remained higﬁ for Idng periods of time

(McCracken et al. 19715. ‘Hansel and Snook (1970) observed irregular
estrous cycles in one cow in which the ovary was transplantéd to the
neck for over one yeér.

) From the evidence cited, it is obvious that the uterus secretes
a substance that is responsible for luteolfsis and that the évary and
uterus must be in.close proximitiy for luteal regression to occur
normally. For pregnancy to be maintained, the corpus luteum must be
functionél until the placenta is capable of producing adequaFe
proges;erone to.mAintain‘pregnéncy. Thus, the life span of a corpus

luteum is of considerable importance since it regulates.the length of

the estrous cycle and is essential for maintenance of pregnancy.

2.2.4 Embryo Effecﬁ on the Luteolytic Process
A sequence “of investigations by Moor and Rowson (1966 a,b,c,d)

were performed to determine the time at which the embryo exerts its
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influence 6n the luteolytic process. Thg transfer of embryos td.
non—pregnant eweé.throughout the estrous ;ycle indicated that the
embryo must be in ﬁhe'uterus by day 12 or 13 in order to extend the
.iife span of the CL thus neutralizing thé ULF. The removal of

embryos from pregnant ewes confirmed these results.

2.3. The'Relationshiﬁ of PGFZ& to the Uterine Luteolytic Factor

Many'observéfions clearly indicate that the uterus produces -a
substance which causes luteolysis in tﬁe bovine (Hansel et al. 1973;
Melampy and Anderson, 1968; Lukaszewaska .and Hansel, 1970). During‘

a group‘discussion in l966, Babcoqk first suggested that prostaglandins
AJﬁight;be Ehe-utérine'légeolytic factéru , ‘ L
Pharriss and Wyngarden (1969) indicated that prostag;andin FZ&
(PGFZG) caused the CL to regress in rats. PGFZ& has since been |
reported to be luteolytic in guinea pigs (Blatéhley and Donovan, 1969),
rabbits (Pharriss, 1970),'sheep‘(McCracken,-Glew and Scaramuzzi, 1970),
hamsters (Lauderdale, 1972; Gutknecth, Wyngarden aﬁd Pharriss, 1971;

Laphsetwar, 1971), cows (Rowson, Tervit, and Brand, 1972; Inskeep, 1973;

LaVoie, 1975) and horses (Douglas and Ginther, 1972; Allen, 1972).

2.3.1. General Description and Origin of Prostaglandins
Prostaglandins were discovered in the 1930's (Goldblott, 1933;
Von Euler, 1934) and have since been associated with the reproductive

. processes in many mammalian species. Prostaglandins are 20-carbon
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.hydroxy-faéty acids-With:a cycleopentane ring and two side—chains.
Prostaglandins are divided into four groups‘(E, F, A and B), indicating
differences in the five-membered cyclopentane ring. P?ecursors-for the
biosynthesis of prostaglandins ére 8, 11, 14—Eicosa£etranoic acid,
arachidonic acid and 5,8, 11, 14, 17—Eicosapenfaneoic gcid. These
precursor acids are derived from linoleic acid (Rarim, 1975).
Prostaglandins ﬁave been isolated or released from lung, thymus, brain,
spinal cord, kidney, iris, ﬁmbilical cord, endometrium over ova, fat, -
adrenals, ovaries, étomach, intestines, nerves, menstrual fluid,
amniotic fluid, semiqal piasma, blood, ékeletal muscle, cardiac muscle,

salivary glands, thyroid, pancreas, and uterus (Bergstrom et al. 1968).

2.3.2. Postulated Mechanisms of PGF,_ Induced Luteolysis

20,

/
The mechanism in which PGFZa exerts its luteolytic effect .is
unknown. Pharris et al. (1972) postulates five possible modes of

actionlby which PGF, may cause luteolysis. Figure 2 depicts the five

20,

postulated areas where PGFZu could ‘be exefting-its primary effect.

Postulate one states PGFZa either totally blocks the pituitary

or has'the ability to suppress the secretion of the lutebtropic
complex in differeﬁt_species (Figure 2, #1). If PGFZa directed its
luteolytic effect through the hypotholmus or pituitary then luteolysis

should occur throughout the entire estrous cycle. Numerous investiga-=

tions have found that PGFZa is only effective in causing luteolysis




=

Pituitary Gland

Luteotropic
Gonadotropin (LH)

Utero-Ovarian Vein

direct feedback on pituitary gland
antigonadotropic effect

stimulation of uterus to produce luteolysin
direct toxicity of corpus luteum
constriction of utero-ovarian vein.

From Behrman et al., Ann. N.Y. Acad. Sci. 180,
437 (197). In. Pharris et al., (1972).

NP W =
o

Figure 2. Possible mechanisms of prostaglandin Fja in luteolysis.
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when the corpus luteum is mature. Gutknect et al. (1969) demonstrated .
that PGFZa given prior to déy 4 of pregnancy in the rat was not
' 20, V38
‘Juteolytic. Rowson, Tervit and Brand ' (1972) showed that PCqu given

luteolytic, but if treatment occurred on day 6 or later, PGF

‘on day 3 of thé estrous cfcle:of the bovine did not cause luteclysis.
‘Loﬁis; Hafs and Seguin (1973)‘demonstrated PGan to be ineffective in
decreasing serum progesterone levels if administered before day 4
(estrﬁs days) of the bovine estrous cycie.

Pharriss et al. (1968 as reviewed by Pharris et al. 1972) reported
that LH levels were unaffected by PGF2

1] : 4
(1974) showed that ovarian arterial infusions of PGan induced
\

Juteolysis at doses, which were ineffective when given systemically.

o treatment, while Chamley et al.

Pharriss_g;lgi..(l972) suggested that the hypothalmus and pituitary

are not directly involved in PGFZQ induced luteolysis. Thus the
literature indicates that PGan does not bloqk the pituitary or suppreés
the secretion of luteotropic hormones.

could induce luteolysis

2a
is through the uterus (Figure 2,. #3). With PGFZ@ being a strong

A second postulated method by which PGF

smooth~muscle stimulator it is possible thaﬁ PGan could excite the
uterus to contract and release an endogenous uterine luteolysin,
however, LaVoie et al. (1975) and Stellflug et al. (1975 a) demons£rated
thathGan was luteolytic in.hysteréctomized.bovine. Becéuse luteolysis

occurs in hysterectomized bovine with exogenous PGFZa this postulate is
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disproven.

A third suggested mechanism for PGFZa.action would be a &irect

i

toxic effect on the corpus luteum (Figure 2, #4). There is conflicting
data on the effect PGan has on the corpus luteum. Phérriés et al.
(1968) and Spiroff and Ramwell (1970) (as reviewed by Pharriss et al.

1972) have reported that PGF, stimulates secretion of progesterone by

20

luteal tissue in vitro. Henderson and McNatty (1975) and O'Grady et al.

(1972) indicate that PGF inhibits secretion of progesterone in vitro.

20,
Louis et al. (1973), LaVoie et al. (1975) and Stellflug et al. (1975 b)

have reported that PGF causes a decrease of serum progesterdne

20,

levels in vivo. Thus this postulate is not disproven and requires more
\

research to determine if PGF, actually has a toxic.effect on the CL.

20,

A fourth postulated mode of action is that PGan may exert an
antigonadotropic effect in the circulatory system or at the corpus
luteum receptor sites (Figure 2, #2). Pharriss and Hunter (1971)

reported that PGF inhibits FSH-like (Pregnant Mare Serum) and LH-1like

2a

(Human Chorionic Conadotropin) activity in the rat. PGFZ@ inhibited
PMS stimulation of ovarian weight gain by 30-60% and almost totally
blocked HCG-induced ovulations. Hichens et al. (1974) indicated that

PGF,  causes a decline in hormone binding capacity at the corpus

2a.

luteum binding sites. These data support the postulate that antagonism

with luteotropins by PGF .ié a possible mechanism whereby PGF, exerts

24, 20,

its luteolytic effect.
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Pharriss's fifth and final postulate for the luteolytic effeet of

PGF

20, is the alteration of ovarian blood flow (Figure 2, #5). After

a single dose of PGF in rats, there is a spontaneous decrease in

20,
blood flow of 50 to 607% of the control level which iasts about 25
minutes (review by Pharriss, 1970). McCracken et al. .(1970) measured
ovarian blood flow in sheep in which tﬁe uterus, ovary and intact
vascular supply had been trapsplanted'into the neck. They réported
that PGFZa caused a decline in ovarian.blood flow, however, there

was a reduction in progesterone prior to the decrease in blood flow.
Niswender et al. (1976) reported that PGan or PGFZa analogs adminis-

tered to sheep caused a declinme of progesterone from 4‘ng/ml to 1 ng/ml
\

(§<,05) within 6 hours. Blood flow to the luteal ovary decreased
within 4 hours (P<.05). Blood flow to the non-luteal ovary did not'
change. The hemodynamic changes seen‘in the PGFZ& treated ewes were
similar to those in cycling ewes. These data support the postulate
that PGEZ& alters ovarian blood flow in causing luteolysis as a
possible mechanisﬁ. A .

The methods in which PGFZa exerts its luteolytic effect is still
’ unkﬁown. The two hypothesis that best support PGFZa induced luteolysis
at present are the gonadotropin antagonism anq alteration of ovarian

blood flow.
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2.3.3. Postulated Mechanisms of PGan Transfers

Now that evidence has been presented to establish the origin of

- the luteolysin and the possible modes of action of-PGFZQ induced

luteolysis, the qugstions arises on how does the 1ﬁteolysin get to

thé oﬁéry. Barrett et al. (1971) showed that by separating the

dvafién artery from the utero-ovarian vein, CL regression was prevented
in sheep. This suggested that the luteolytic factér present in the
uterine vein reaéhed the ovary by a counter current mechanism
operating between the utéro—ovarian vein and the ovarian artery.
McCracken et al. (1971, 1972) sﬁppérted the counter current exchange ‘
mechanism by infusing H-labelled PGFéa intonthe.uterine vein aﬁd
measuring the amount of radiocactivity associated with PGFéa in the
ovarian artery and simultaneously in the iliac artefy. The amount

of radioactivity was many times higher in ovarian arterial blood'thah

in iliac. arterial blood, indiéating that transport of PGan by way of

a counter current mechanism can occur. Further evidence that transfer

. of the ULF from the bovine uterus to the ovary is local and not

~ systemic was presented by Hixon and Hansel. (1974). In this experiment

the broad ligament was sectioned ipsilateral to the corpus luteum on
day 13 of the estrous cycle of .5 normal cycling dairy animals. This

procedure isolated the ovarian vein from the uterine venous input and

‘any branches between the uterine and ovarian arteries. The estrous

- cycle of four of five animals were extended to at least 30 days, as
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measured by plasma progesterone levels and the presence of marked
corpora lutea at,léparotoﬁy_on day 30. |
>Ginther (1974) reported that the wall of -the ovarian'arterf was
.thinnést at the area of contact with the qtero—ovarian vein.- This
relationship between the two vessels may favor the direct passage of
a ULF between the utero—ovarian vein and the ovarian.artery by a
. counter current exchaﬁge.

Karim (1975). reported over 90% of prostaglandins E and F are
metabolized by passing through the lungs once and only mihute doses
are required to stimulate uterine muscle in vivo. This data suggesf
that prostaglandins act locally as modulators rather than as classical

\
circulating hormones.

2.3.4. Metabolic Precursors to PGFZa

.There is a great deal of evidence to suggest that PGFZa is the
endogenous luteolytic substance, however, one type of evidence which
argues against this point is the description of the chemical nature of

the active material extracted from bovine endometrium. Various

A

investigators (Liukaszewaska and Hansel, 1970; Caldwell et al. 1968)
have reported that the molecular weight of the endogenous uterine
luteolytic factor is quite highj; a protein or other polymer which would

éxclude PGF o however Phérriss et al. (1972) reported that the

2

prostaglandins have a high binding affinity for many proteins.
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Lukaszewaska and Hansel (1970) were not successful in an attempt
to purify the uterine lutequtié factor from bovine endometrial extracts.
Hansel et al. (1973) showed that the active luteolysin was protein
bound énd coula be removed from the bound protein b& lipid solvents
‘and that the remaining protein residue had no luteolytic actiﬁity;
Evidence was also presented to indicate that the active substance was
not a prostaglandin.

Hansel et al. (1975) conducted a series of experiments which led
fo the isolation and identification of a luteol&tic agent in extracts
from bovine endOmétrial tissue. Luteolytic activity was measured b&i
CL weights and progesterone contents in the ovaries of pseudo-pregnant

\ ‘

h&sterectomized hamster's injected with the fraction. The luteolysin
was removed from a protein and identified as a?achidonic acid by thin
layer chromatography and gas liquid chromatogrphy. 'It was suggested
that araghidonic acid may .be the substance secreted from the uterus
and the precursor to PGan. Although the ro;e of arachadonic acid in

causing luteolysis in the bovine needs further study it seems that

control_of PGF concentration at the CL could reside'in,the uterine

20,
endometrium. The uterine endometrium could control arachondic acid
secretion thus controlling a precursor to PGan. Arachadonic acid

could be transported to the ovary by the counter current exchange and

then be transformed to PGan at the ovafy.
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2.4.' PGFZ@ Induced Luteolysis in the Bovine

- Administration of PGFZaatO cows 5 days after esfyus was followed
by a decréase'in both serum progesterone, sizéAof'the corpus luteum
(Louis et al. 1973), and a return to éétrus approximately 3 days
poét—freatment (wasén, Tervit and Branch, 1972; Lauderdale, 1572;
Louis'gg_gl,'1973;'Inskeep, 1973). Prostaglandin F2a has been found
to be/luteolytic from days 5 to 16 of the estrous cycle (Lauderdale,
1972).

Intra—utérine infusions ﬁere used during early éxperiﬁental work
infused in

with PGF Hafs et al. (1974) reported that 5 mg PGF

20°

the uterine horn ipsilateral to the CL on days 7, 11 and 15 caused

20

over 707 luteal regression within 24 hours based on CL diameter. Rate
of CL regression did not differ significantly between days treated.
With intervening control estrous cycles between each PGFZa treatment,

animals were given 5 mg PGF2a in the contralateral uterine horn on -

"day 11 of the estrous cycle. PGF206 administefed in the contralateral

uterine horn on day 11 resulted in more rapid (P=.03) decline in blood
proéesterone than after PGqu in Fhe ipsilateral uterine horn.
Intrauterine injections are time consuming and involve ;isk of
uterine infection (Hea?nshaw et al. 1574; Henricks et .al. 1974) aﬁd
are impractical ﬁnder many farm and ranch conditions, thérefore more

‘practical means of administering PGF

% have been developed. One of

the first studies using PGFZu for estrus synchronization.was done by
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Lauderdale et al. (1974). Cattié in this experiment were divided info
one of thrge groups at each of four locations. Treatment one (non-—
treated controls) was observed for estrus at least twice daily and

- inseminated about 12 hours after the onset of.estrué during an 18 to’
25 day interval. Cattle in treatments II and III were injected eitﬁerﬂ
intramuscularly or subcutaneously with 30 mg PGFZQ tham salt.
Treatment II animals were detected for estrus at least twice daily and
inseminated approximately 12 hours after the onset of estrus detected
during the seven days afteerGan injection. Animals assigned to
treatment III were inseminated twice at about 72 and 90 hours after

PGF, with no regard to estrus. Fertility of PGqu treated cows was

20

\

similar to controls when cattie were inseminated at the synchronized
estrus following treatment and when inseminated at the predefined
intervals 72 and 90 hours post PGFZ& treatment. Percent cows pregnant
at 35 to 60 days after AI was 53.3, 52.2 and 55.8 respectively for
treatmeqts I, IT and ITI. It was concluded that there was no
significant difference in fertility among control and treated animals.
Hafs et al. (1974) admiﬁistered 30 mg PGF, (IM) to 25 heifers.
Thirteen heifers served as controls and were inseminated at 12 hours
after ‘the onset of estrus and 12 were inseminated without regard to
estrus at 72 and 90 hours aftér treatment. Seven of 13 controls (54%)

and six of 12 PGF treated (50%) animals were diagnosed pregnant from

2a

the first insemination. There was no significance between treatments.
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These data suggest that ovulation contro} with'PGan i;'feasible and
may permit artifical insemination .in hgrdé where detection of estrus
~is difficult.
Stellflug et al. (1975 b) administered either two 15 mg injections

of PGF, . at. 6 hour intervals, or a single injection of 60 mg or 30 mg

20,
,PGan intramscular into heifers to determine if 1uteélysis proceeded
more fapidly With different dosages. Two héifers were assignea to

each dose level of PGFZu during three consecutive estrous cycles.
Heifers were observed twice daily for signs of estrus and time of
ovulation was estimated by ovarian palpaﬁions fwice daily during and
after estrus. Blood was assayed for plasma progesterone estradiol énd
LH. Results demonstrated that neither the decline in progesterone,

the increase in blood estradiol, thé duration of the LH peak, the
interval.to onset of estrus, nor the interval to ovulation was affected

significantly by the dose of PGF These data indicate that a 30 mg

2a°
(IM) injection of PGqu is an ample dose to cause luteolysis in heifers.

" Roche (1974) designed an experiment to evaluate fertility of

cattle when injected (IM) with 20 mg ‘or 30 mg of PGan. Thirty-three

heifers between days 5 and 20 of their estrous cycle were divided into .
three groups. Group one (Controlé, n=11) received ﬁo treatment and
were inseminated at estrus. Group two (n=11) received 30 mg of PGan

and were bred after observed estrus. . Group three (n=11) received 20 mg

PGF2a and were inseminated after observed estrus. The numbers of

a
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animals displaying estrus during the subsequent 4 days post injection
for the 30 mg and 20 mg treatments were 8 and 11 respectively. Estrus
responses in the PGFZa treated animals was not influenced by dosage

or stage of the cycle when treated between days 5 aﬁd 20 of the
estrous cycle. AI Pregnancy rates for Groups I, II and III were 737%,
75% and 70% respectively (non-significant).

2.4.1. Managment Schemes Designed to Use PGFZa As An Estrous
Synchronizing Agent

Different breeding schemes have been developed to compensate for

PGF, not acting on cows in days O to 4 and 17 to 21 of their estrous

20

cycle (Rowson et al. 1972). Since prostaglandin an is only luteolytic
between the 5th and 16th day of the bovine estrous cycle, means that

in any raadom group of cows only 507% of the animals may fall within

the effective period (Van Niekerk et al. 1974). However cows within
day 17 to 21 of their estrous cycle do not require any consideration

in an estrus synchronizing program using PGqu because these animals
will be in estrus due to normal CL regression. Cows between dayé

0 and 4 of their estrous cycle require manipulation to effectively

utilize PGF, as an estrus synchronizing agent. One method presented

20
by Roche (1974) would be to inject all animals initially, regardless of
the stage of the estrous cycle, and then to re-treat those animals not

responding 10 days later. This breeding scheme would synchronize all

cattle between days 5 to 21 of their estrous cycle and allow those
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animals between days O to 4 of their estrous cycle to progress to

-days 10 to 14 of their estrous cycle.

2.4.2., Double Injection System Using PGFZa

In 1974 King and Robertson reported using a two injection system

with PGF in which'thirty randomly cycling Holstein heifers were

20
injected with 30 mg PGFZG 10 days apart. Twenty—five qf the thirty
(83%) heifers were ip estrus 2 to 4 days following the sécond injection
and ten of the twenty-five (40%) were fregnant at 60 days post
insemination. This was compared to the control group, where thirteen
of the 15 control heifers (87%) were detected in estrus within a 21’
déy period and seven. of the thirteen (54%) were pregnant at 6Q days
post inseminat;on. This data indicates that the proportion of animals
showing estrus and subsequent pregnancy in the treated and control
gréups were not significantly differeﬁt. From the results of this
experiment King and Robertson (1974) suggested that the two injection
systems uFilizing PGan may have commercial application for the
regulation of the ovulatory cycle of cattle. Hafs et al. (1975) and
Kinkielgg_gi. (1976)'gsed similar experimental &esign with PGFZu in a
two injection (IM) management scheme and indicated that PGFZa_Whenl.
used in a. two injection scheme is a practicai method for estrus.
synchrdnization.

Burfening et al. (1976) used a tﬁo injection .system with PGFZa and
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only reinjécted those animals not responding to the first injection
11 days later. This type Qf estrus synchronizing scheme provided
decrease labor requirements and a conception rate that was comparable

to the controls which received no treatment.

2.4.3. Single Injection System Using PGF2a

Lambert et al. (1975) reported using PGF, as an estrus

2q
synchronizing agent to field test its effectiveness when used in a

. single injection scheme. Cattle in the PGF, system were observed

2q,
for estrus and inseminated accordingly until the 5th day of the breeding
season at which time all cattle in the PGan system which had not been
p%eviously inseminated were injected (IM) with 33.5.mg PGFZQfTham salt.
Cattle responding with behavioral estrus were bred accordingly until

72 hours post injection, at which time those cattle.not responding to
treatment were bred and recorded as non-estrus animals. The cattle
assigned.to the conventional systems were only inseminated to observed
estrus. 'Genetic markers were used 'to determine which breeding resulted
in conception. The breeding-season consisted of 25 days AI followed by
a 20 day natural breeding period for both the PGFZa and conventional
systems. Résults showed total pregnancy rate (85%) for the PGFZu
system was not significantly different than for the conventional

system (82%). Total AL pregnancy rate for the PGFZQ system (547)

was significantly higher (P=.04). than for the conventional system (42%).
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There was ﬁo significaﬁt difference for A; first service pregnanc§
rates between the-PGF2a (437%) and conventional (45%) systems. The
percent of cattle pregnant the first ten days of the AT breeding

season with one AI service in the PGF, system (38%) was significantly

20,
higher (P=.001) when compared to the conventional syétem (19%). The
averége day of conception in the PGFZ@ system (day 22) was significantly
(P<.05) closer to the beginning of the breeding season than the
conventional system (day 26).

Lambert et al.(1976) performed a later experiment using 240
virgin heifersland 669 postpartum.cows. Cattle were assigned to
treatment‘groups and managed the same as described by Lambert et al.
(1975). Total pregnancy rate (83%; P=.018), total AI pregnancy rate
(52%; P=701) and AI first service pregnancy rate (47%; P=.009) were
significantly greater for the PGqu system than for the conventiona;
system (77%, 41% and 38% respectively). The percent pregnant the first
ten days of the AT breeding season with one AI service was significantly

greater (P<.001) for the PGF . system (48%) than for the conventional

2

%0, system
(day 14) was significantly closer (P<.001) to the beginning of the
breeding season than the conventional system (day 21). Results of

these studies demonstrates that PGan does not hinder feﬁtility in

‘cattle when compared to a conventional system under range beef cattle

- management conditions. The single PGFZu injection breeding scheme

Y




- 25 -
requires treated cattle to be handled only twice and is an efféctive. :

method of synchronizing estrus in beef cows.

2.4.4,  Time Breeding Schemes Using PGde

The ultimate goal of an estrus synchronization program in beef
cattle is timelclock breeding. Time clock breeding'would aliow the
'péoducer to predete?mine the_;abor requirements, omit esérus detection
and limit variation in age of calves.

Because progesterone is known to surpress both estrus and
ovulation when administered to cycling céws, it has been used with
PGan to éynchrbnize.estrus and control ovulation. VanNiekerk and
cg—workers (1974) reported using a management schemg with PGF2u and
progesterone. Eleven Friesland cows and five heifers received 150 mg
' progesterone subcutaneous on day 1. On day three each animal was
admiﬁistéfed 100 mg progesterone'intrémuscular. All animals received

500 mg PGF analdgue (ICTIB80996) intramscular on day 5 followed 12

20,
hours later by 1000 I.U. PMSG intramuscular. Exogenous progesterone
st succeésful in sqppreSsiné féllicular gréwth and inhibitiﬁg esffus'
in all animals and alloﬁed cattle between days'O—S of their‘estroﬁs
cycle ‘to progress beyond day 5 of the estrous cycle. With one heifer
having a silent heat,‘l4 of the 15 remaining animals showed estrus

between 24 and 60 hours after the PMSG injection and one animal came

into estrus after 96 hours. The conception rate was 57% for the first
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post synchfdnized-estrus and three aniﬁals were found to be steriieq

Wishart (1974) treated twenty heifers with 6 mg SC21009 (a potent :
20, administe;ed

transcervically, while another group of 20 heifers received just 30 mg

"progestin) for 5 days followed by 30 mg of PGF

of PGFZ&' In the group of cattle given SC21009 and PGF2 , 18 were in
estrus over a 5 day ﬁeriod and 12 of the 18 inseminated conceived first

service. In,fhe PGF treated group, 14 were in estrus over a 5 day

20,
period and 7 out -of the 14 heifers'cpnceived to the first breeding.

In 1974 Heersché et al. placed Syncro-Mate Bimplants (6 mg) in
50 beef héifers for 7 days at which time each heifer was injected (IM)

with 30 mg of PGF, and rectally balpated for corpra lutea. Artifical -

20,
inseminationsﬁwere from 12 to 18 hours after observed estrus. The
nuﬁber oﬁ heifers showing estrus within 84 hours post injection was
47. TFirst service conception rates for fGan treated and cqntrol
animals was 63.8%‘and‘65% respectively.

Hafs et al. (1975) aséigned 960 heifers énd'392 suckled cows in
36 commercial hefds as either non-treated controls or treated aﬁimals.
Treated cattle received gwo injections (IM of 30 mg PGFZd—tham salt or
.5 mg 10180996) at 10 to 12 day intervals. Prostaglandin treated
énimals were either bred once at 80 hours or twice at 70 and 88 hours
after the second injection without regard to estrus. 'PfggnancyAwas

-determined by either rectal palpation or by non-return to estrus. The

- AI pregnancy rate of prostaglandin treated animals inseminated without
' Y
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regard to estrus was equél to the controls. AI pregnéﬁcy rate from
a single 80 hours breeding was equal to the AI pregnancy rate from two
inseminations at 70 and 88 hours post the second prostaglandin
injection. ‘

Inskeep et al. (1975) administered PGF, and estradiol benzoate

20
beef heifers and lactating beef cows 40 or mﬁre days postpartum.
Only animals judged to be cycling by palpation were used'in this
experiment. Animals assigned to treatment I were treated with 33.4 mg
PGan (IM) on days O and 12. Treatment II consisted of the same |
injections of PGFZu plus 500 g estradiol benzoate intramuscular 48
hpurs after the secoﬁd PGan treatment. Animals were observed for
eétrus twice daily between days 8 and 17 of the experiment and -
artifically inseminated 12 hours after estrus. Pregnancy was
determined .-by rectal palpation 40 to 50 days after insemingtions.
Sixty-four and 957% of the animals in treatments I and II, respectively
were in estrus between 48 and 84 hours after the second PGan
injéction (P<.01). Conception rates for treatments I and ITI were 597
and 527 respectively. The pércent pregnant of treated cattle
inséminated to estrus at 48.to 84 hours after the second PGan
injection was 36 for treatment I and 51 for treatment II (P>.05).
Kaltenbach ggigl, (1974) and Convey (1973) have shown that GﬁRH

causes an LH release as seen prior to ovulation. GCraves et al. (1974)

randomly divided 108 cows into three groups. Group I (controls, n=35)
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received 8.mg PGFZ& (IM) on days 1 and 12 .and 4 mg PGan on days 2
and 13. These animals were inseminated at the second post—treatment

estrus. Group II (n=36) received PGan

as described in Group - I but
were inseminated at the first post-treatment estrus. - Group III (n=34)
received the same PGde treatment as Group II plus 250 ug GnRH (IM)

60 hours after day 12 -PGF,_ injection and bred 12 hours later.

2%
Pregnancy rates were 48.6, .33.3 and 38.2% (P>.25) for groups I, II and
III respectively. These results tend to indicate that estrus can be
synchronized with a double PGan treatment and ovulation can be

synchronized with PGF and GnRH without significantly affecting -

20
fertilify.

The féasibility of breeding beef cattle at a predetermined time
without regard Fo estrus was studied by Rodriguez et al. (1975). One-
hundred and eighty-eight cycling heifers and 25 cycling cows of various
beef breeds expressing estrus were assigned to one of three treatments.
Treatment I was controls, treatmeﬁts IT and III were animals between
days 7 and 23 of their estrops'cycle. Treatment IT received 50 mg
PGF,,, (s.C.) foilowed 48 hourg later with an (IM) injeétion of 100 ug
GnRH and bred at 63 hours post PGan injection. Treatment II animals
received 30 mg PGF, and Wefe inseminated at-detected estrus within

200

7 days.post PGF, dinjection. Total pregnancy rates were 38, 22 and

2,

327% respectively for groups I, II and III. There was no significance

between groups.
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2.5. The Bovine Postpartum Interval

To effectively utilize PGFZu in an estrus'synchronization prograﬁ
two -important criteria ﬁust be satisfiéd. "(1) estrous cycles éf
‘aniamls bétwéen days 1 to 4 and 17 to 21 need to be.manipuléted.aﬁd
(2) a large percent of cattle must be cycling. As-discussed earlier
"many different managemént schemes have been designed to manipula;e
bovine estrous cycles sg that PGan can 5e employed as an estfus
synchronizing agent. To have all.cattle cycling at the beginning of
the breeding season is an underlying problem faced by all producers.

Beéf cattle have an indefinite anestural period folloﬁing calving
(Foote and Hunter, 1964). This period‘of time has been called the
postpartum interval and is defined as starting with.parturition and
ending with a designated event. This event ma§ be first'ovulati;n,
first estrus, completion of uterine ipvolution, first breeding, or
conceptign (Casida, 1971).

For a cow to calve on a 12 month cycle, she must conceive 82 days
postpartum based on a 283 day éestation. Factors affecting postpartum
~interval are post parturient diseases, suckling, leveliof production,

nutrition, season, age and parity.

2.5.1. Factors Affecting Postpartum Interval

Postparturient diseases. The postpartum interval is increased by

diseases consisting of abortion, dystocia, retained fetal membranes,
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metritis, milk fever, active mastitis, ketosis, displaced abomosum or
other debilitating diseases (Morrow, 1971).

Suckling. Clapp (1937) found that the average inferval from
calving to first estrus was 46 days for cowé milked'twice daily and
69 days for cows milked four times per day and 72 days for cows suckling
calves. Wagnér_and Hansel (1969) reported the onset of first post-
partum estrus was delayed by suckling calves and milking. Wiltbank and
Cook (1958) observed the interval from calving to first estrﬁs was
approximately 30 days longer in nursed cows than for cows ﬁilked
twice daily. Short et al. (1972) observed significant differences in
the postpartum interval between suckled, nonsuckled and mastectomized
cgws with the intervals being 65, 25 and 12 days respectively. These
data suggest that the greater the suckling frequency and level of
producticn the longer the.postpartum interval from parturition to
first estrus. Many conflicts exist on the effect suckling has on
' uterine involution. Lauderdale et al. (1968) and Riesen Egiél: (1968)
reported that suckling hastens involution. Wagner and.Hansel (1969)
reported that suckling has no effect, while Wiltbank and Cook (1958)

reported that suckling prolongs uterine involution.

Level of Production. It is not clear on the effect of level of

milk production on the interval to first estrus. Some researchers
reported that the interval is prolonged by increased production

(Carman, 1955; Saiduddin et al. 1967), however Clapp (1937) and Herman
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-and Edmondson (1950) report that thelleQel éf milk production has no
effect on the intervai from parturitibn to,first\estfﬁs but,MEnge_gglglt
(1962) reported a positive correlation of milk prodﬁction on the
intérval frém-patturition.to uterine invélution. ‘Mbrfow et al. (1966)
repofted that the level of milk production had no effect:.on the interval
from parturitioﬁ to uterine involution. |

Nutrition. Nutrition is a factor affecting the postpartum intergal
in mature hereford-cows (Wiltbank gg_gl} 1962); Prepartum and post-
partum energy intake has been shown to influence reproductive
performance of beef cows (Wiltbank et al. 1962, 1964). Dunn et al.
(1969) observed cows on a low-level of energy prepartum to hafe a
1ongér interval from partﬁrition to first estrus and differénces in
conception rates were ngted in cows fed varying levels of energy
following calving, with animals on high energy level having higher
conception rates.

Season. Winter calving was observed by Buch et al. (1955) to be
“accompanied by the longest poétpartum intervals, while summer calving
resulted.in the shortest. Marian et al.(1968) observed the interval
fréﬁ parturition to uterine involution to .be shortest in the summer
and spring. However several reports indicate no effect of season on
the intervals from parturition to first estrus or uterine involution
(Herman and Edmondson, 1950§.Warnick, l955§ Wiltbank and Cook, 1958;

.'Mbrrowlgglgl, 1966) .
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Age and Parity. Postpartum interval to first estrus was reported
to decrease with increased parity up to 7 years of age and then .
increase again (Herman and Edmondson, 1950; Wiltbank and Cook, 1958). -
"However Casida and Wisnicky (1950) observed ﬁostparfum interval to
increase with parity, while Buch et al. (1955) and Foote et al. (1960)
show this interval not to be affecfed by parity. jhere is conflicting ‘
data on.the effect of age on the rate of uterine involution.
Tennant et al. (1967)'maintains’that age has no effect oﬁ rate of
~involution, while Morrow et al. (1966) reports the postpartum interval
to uterine involution is longer in cows:which have calved for

consecutive years.-
'\ N

2.5.2.. Summary of Bovine Postpartum Management

Thé'length of the postpartum-interval from calving to first
‘breeding ié an important facto; in determining the likelihood of
pregnancy. Casida (i968) and Foote (1971) showed that as the days
postpartum increases up to approximately 60 days the likelihood of
_fifst service conception increases. Present economic conditions
dictate that producers strive for a 12 month calvingninterval;
Likelihood of prégnancy during the breeding season is iﬁflugnced-by
postpartué~diseases, suckling, level of production, nutrition, season
and age of cattle. Proper beef cattle management will decreése the

detrimental effect these factors have on the percent calf crop weaned

from cows exposed during the breeding season.




CHAPTER 3

PGFZa AS AN ESTRUS SYNCHRONIZING AGENT USING A SINGLE
. INJECTION MANAGEMENT SYSTEM

3.1. Materials and Methods

Laétating straight and cross bred beef cows were rgndomly
aésigned according to age'and days postpartum into either a convention-
al (non-treated control, n=202) breeding system or a prostaglandin
Foo, breeding system (n=204). Days postpartum from parturition to the
start of the breeding season for maturé cows ranged from 38-89 and for
first calf heifers 47 to 124. TFigure 3 depicts the breeding schemes
for the PGF

20

for both systems consisted of 25 days artifical insemination followed

and conventional breeding systems. The breeding season

by'20 days natural service.' Straight bred Herefords were inseminated
with Hereford semen while all other cows were bred with Black Angus
semen. Cows with an estrous cycle of less than 15 days were bred with
Red Angus semen on the second breeding to serve as a génetig marker.
This study was cqnducted under range beef management conditions during
the months of July and August 1976. <Cows were on pastures during the
entire AI period ranging in size from 500 to 800 acres. During the
.natural service period the cattle were moved to mountain pastures.
Estrus detection was periodic during daylight hours. Cattle
detected in estrﬁs prior to 10 a.m., were bred near 6 p.ﬁm that aay
'wﬁile those detected in estrus after 10 a.m. were bred near 6 a.m.

" the next day. Detection of estrus started on day -1/2 and AI commenced
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Day of’

Breeding ) PGFZ& Conventional
Season . System System
-1/2 . _ (PM) Estrus (PM) Estrus

Detection began Detection began
0 (AM) First Day (AM) First Day
AT Breeding AT Breeding
4 (rm) PGFZa Injection
(o all animals not
previously detected
| in estrus)
r
7 (PM) 80 hr. non-estrus
breeding. (All animals
\ not previously detected
. in estrus were
inseminated)
J
8 (AM) Resumed breeding
: only - to observed estrus
25 (PM) End of AI (PM) End of AI
Breeding Season Breeding Season
(Bulls turned in (Bulls turned in
with cows) with cows)
45 End of Breeding End of Breeding

Season. (Bulls

' rempyed)

Season. = (Bulls
removed)

FIGURE .3. OUTLINE FOR PGF

2

o BREEDING SYSTEM (USING ONE INJECTION)

. AND CONVENTIONATL, BREEDING SYSTEM FOR SPRING 1976

BREEDING SEASON




. - 35 -

in the a;m; of the next day (day 0) of'egch trial. PGFZ& (25 mé .
Prostin F2a5 was administered intramusculér on th§_4th day (a.m.)
of the breeding season (5th day of actual'breeding) to 5nly those
aﬁipals in the PGF,  system not déﬁected iﬁ est?us prior tdiinﬁecfion,'
Breeding was conducted under the general breeding scheme after PGFZa
treatpent for approximafely 80 'hours;. at which time all treated ‘
animals not detected in estrus were bred non estrus. At the time of
the non estrus Ereeding, half of thé qattle'in this group were
teinjected with 25 mg Proétin FZ& immediately after insemination and
the remaining half served as untreated controls (Appendix Table I).

Pregnancy was determined by'rebtai palpationé at 63 days after
the gnd,of the breeding season. Total pregnancy rate, Total AI
pregnancy rate, AT first service pregnancy réte and1AI first service
conceptién rate whén bred to an observed estrus were calculated for
both the PGE a and.cénventioqal breeding system. AI first service

2

" .conception rate when bred non-estrus and received PGF, was calculated

for the PGFZ& sysfem. ‘The percent pregnant the first ten days of the
breeding season and the average day of conception for the 45 day
breeding season were determined. A subgroup of cattle was made in the

PGF,  system consisting of only those animals which actually received

20,

PGF This subgroup excluded cattle preassigned to the  PGF, system

20.° 20,

that were bred previous to treatment, Comparisons were made between

_breeding system:(PGFZQ énd Conventional systems) and the subgroup
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Within‘the’PGFZG breeding system. Dgys postpartum was calculated.for
PGFZa treated mature cows an& first calf heiferé on an individual
bas%s from parfurition-tg PGFZa,injection and animals were grouped
- into 4 day intervals. Days postpartum éf PGFZa injéctiﬁn for mature
cows ranged from 43 to 94 and for first calf heifers 52 to 129.
Estrus response, AT firsfvservice pregnancy rate when bred to an
" observed estrus and Ai_first service pregnancy rate when bred non-

estrus were compared to days postpartum at PGF o injection, to determine

2

the optimum time for PGF o treatment (Figures 5-10). Data were

2
" analyzed for statistical significance by two way Chi—équare; One

way classification.analysis of variance was used to test for

significaﬁce between systems for average day of conception.

3.2.  Results and Discussion : 3

Total pregnancy rates for the PCan system and cattle actually

receiving PGF, were 78 and 767 respectively, Total pregnancy rate for

20,

the conventional system was 77%. No significant differences were
found between the systems (Table I).
. Total AiApregnancy rate for the PGan system and cattle actually

receiving PGF, were 49 and 457 respectively. Total AI pregnancy rate

20
for the conventional system was 40%. There was no significant
difference between systems, however, the PGFZ& system tended to have a

higher total AL pregnancy rate when compared to the conventional
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system (Table I).

The AI first .service pregnancy rates for the PGF system and

20
cattle actually receiving PGFZ@ were 42 and 38% respectively. AI first
service pregnancy rate for the conventional system was 40%Z. No
significant difference was found between syétems (Table I).

Because all cattle in the PGF, system were inseminated before

20,
day eight of the breeding season, a large number of animals (50%) were
- bred nonestrus at the 80 -hour breeding. .The. AT first service pregnancy
rates when bred to an obéerved estrus for the PGan system and cattle
actualiy receiving PGan were 59 and 55%'respectively. The AT first
service pfggnancy rate when bred to an observed estrus for the
conventional system was 607%. No statistical significance was found
befween systems (Iable II). The AI first service pregnancy rate of

cattle receiving PGF and bred nénestrus (26%) was lower than the AL

20
first service pregnancy rate of cattle bred to an observed estrus in

the PGF (59%) and conventional (60%) systems.

2
These data demonstrate that overall fertility between systems

did not differ significaﬁtly. These data are consistant with the

results of Lambert. et”dl. (1975,1976),.Lauderdale et al. (1974), Hafs

‘ggiélf~(i974)"and Roche3(l974)'ﬁhich fepdfféd-no sigﬁifidant differences

in fertility between PGF,,, treated and-control cattle.

The percent of beef cattle pregnant the first ten days of the

. AI breeding season with one AI service was significantly greater
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(P .001) for the PGde (42%)‘syétem than for the conventional system,
(18%; Table III). Figure 4 graphically depicts this difference in the
percent of beef cattle pregnant thelfirs;'lO days of the 25'day AT
breéding season. To further.explain this trend, Fiéure 5 portrays the
synchronizing effect of PGan by the number of cows.bred to an observed
estrus on any given day of the AI bréeding season. It‘is iﬁteresfing
'to observe the increase in the numbér of cattle bred in the conventional

system (days 12, 13, 14 of the breeding-season) after PGF synchronized

20,
estrus. This trend may be a result of visual estrus stimulation and/or

phermones from the large‘number of cows in the PGan system showing

estrus on days 7 and 8. As a result of more animals in the PGan

\
\\

system conéeiving earlier in the AT breeding season- the average day of
conception was advanced (P .10) three da&s for the PGF2 system
(Table IV).

Data in Figures 6, 7 and 8 suggest that about 55 days postpartum
is the optimum time to employ PGqu to achie&e maximum estrus response,
AI first service pregnancy rate when inseminated to an observed estrus
and AT first seryice pregnancy rate ﬁhen‘inseminated nénestrus for
mature cows.

Figufes 9, 10 and 11 indicate about 70 to 75 days postpartum is
the optimum timeuto employ PGFZa as an estrus synchronizing agent to
achieve maximum estrus response, AL first service pregnancy rate when

inseminated to an observed estrus and AI first service pregnancy rate
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when'insemipated nonestrus for first calf heifers. Due to the’limited
numﬁer of animals used in thié‘study, no conclusive results can be
.obtaiped for these paraﬁeters.

Resﬁlté of this.study &emonstfgte that a single injection of
PGFZa when administered on the fiftﬁ day of the breeﬁing éeason can’
be employed to;synchronize estrus in beef cattle under range conditions .
without effecting fertility. Advantages of this type of EStfus
synchronization are that the producer can achieve more AI pregnant
cattle in ten days thus utilizing labqf more efficiently by concen-
trating labor requirémentSAét predetermined times. Tﬁis may also
‘decreasé the vardiation in calf.age at weaning. The single PGFZa

injection system to synchronize estrus also only requires the cattle

to be handled a maximum of two times.




TABLE I. PREGNANCY RATE OF COWS IN A PGF

=40 -~

2

o BREEDING SYSTEM

COMPARED TO A CONVENTIONAL BREEDING SYSTEM FOR

SPRING 1976 BREEDING SEASON

Pafamete;s Treatments Cows
Total Pregnancy Rate )
Total Pregnant PGF,  System 78% (158/204)
Total in Group Recéiving PGF, 76% (135/177)
: Conventional gystem 77% (156/202)
Total AI Pregnancy Rate :
Total AI Pregnant - PGF,  System * 497 ( 99/204)
\Total in Group Receiving PGF,, 45% ( 78/177)
Conventional %ystem . 40% ( 81/202)
‘ \
AT 1st Service Pregnancy Rate
AT 1st Service Cattle PGF, System * 42% ( 86/204)
Total in Group Recéiving PGF, 38% ( 67/177)
Conventional gystem 407 ( 81/202)

* PGF2a was given in the p.m. on day 4 of the breeding season to

those cattlg in the PGan

system which had not been bred or were

not in estrus on or before day 4 (a.m.) of the breeding season.
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TABLE II. AT FIRST SERVICE CONCEPTION RATES OF
' "ESTRUS AND NONESTRUS BREEDINGS FOR
COWS IN A PGF,, BREEDING SYSTHM COMPARED
TO A CONVENTIONAL BREEDING SYSTEM FOR

SPRING 1976 BREEDING SEASON

Parameters Treatment - ' Cows

AI 1st Service Conception .
Rate When Bred to an
Observed Estrus

Conceived First Service AI  PGF, System * 59% ( 60/102)
Total Group~Nonestrus Receiving PGF, .55% (. 41/75)

Cattle Conventional é%stem 60% ( 81/136)

AI First Service Conception
Rate When Bred Nonestrus

Conceived First Service AT
Received PGF2 and Bred
Nonestrus

Receiving PGE, 26% ( 26/102)

9

‘ * PGFZG was given in the p.m. on day 4 of the breeding season to those
. cattle in the PGF -sstem which had not been bred or were not in

20
-estrus on or before day 4 (a.m.) of the breeding season.
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PERCENT OF BEEF CATTLE PREGNANT THE 1St TEN "

TABLE TIII.

' DAYS IN THE AI BREEDING SEASON WITH ONE AI
‘ SERVICE IN A PGF o BREEDING SYSTEM COMPARED
} TO A’CONVENTIONA% BREEDING SYSTEM FOR SPRING.

1976 BREEDING SEASON
i-A Trials PGFZ& Conventional
i System System
|
Cows 427% (86/204)% 18%* (36/202)°
a,b P<.001

days of AI breeding

*Cattle pregnant lst ten

/ Total in Group




—-43 -

TABLE IV. - THE AVERAGE DAY OF CONCEPTION IN A PGF
' BREEDING SYSTEM COMPARED TO A CONVENTIONAL
- BREEDING SYSTEM (AL, AND SUBSEQUENT NATURAL
BREEDING SEASON INCLUDED) FOR SPRING 1976
" BREEDING SEASON
‘PGFZOL : Conventional
Trials ‘ n System n - System
Day
Day
Mature a b
Cows 160 20 156 ' 23

a,b P < .0L
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NUMBER OF CATTLE INSEMINATED TO AN OBSERVED ESTRUS
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CHAPTER 4

PGFZ& AS AN ESTRUS SYNCHRONIZING AGENT USING A
' TWO INJECTION MANAGEMENT SYSTEM

4.,1. Materials and Methods

AN

Tﬁo trials Wefe conducted using straight and cross bréd'Heréfofd
heifers (Trial A) and lactating straight and cross bred Hereford beef
cows (Trial‘B). Cattie in Triai A were randgmly‘éssigned by chute fun,_
to either a PGFZu bregding system or a control breediﬁg system.

Figure 12 illustrates the breeding scheme used during this experiment.
The control breeding s&stem in Trial A (treatment 0 n=39)'consisted'of.
45 days natural servipe with Hereford bulls. Trial A héifers in the
PGFZa breeding systém were randomly‘assigned to either Treatment 1

\

(25 mg frpstin—FZQ;,n=58) or Treatment‘Z (15 mg Prostin—FZa;“p=55).
Cattle in the PGFZa breeding system (Treatment I and II) were injected
(IM) on days -11 and 0 of the b;eeding season. Triél A heifers in the
PGan breeding system were artifically inséminated, without regard to
estrus, ‘at a mean interval of 76.1 hours after the second PGan
injection (day O)L Approximgtely 48 hours after inseminatién (p.m.
day 4 of the breeding season) cattle in the PGan breeding System
from Trial A were subjected to natural breeding with Hereford bulls. .
for 18 days. On day 21 (a.m.) of the breeding season all bulls were
removed and estrus detection commenced in the p.m. AL Began in the
a.m. of day 22 and continued until the p.m. of day é6 of the_bréeding

’

season. Natural service resumed on day 27 (a.m.) of the breeding
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Breeding PCFoq . .. Control
Season System ‘ System
-—~11 1st PGF2a Injection .. o -
0 2nd PGFZa Injection Start Natural Service
3 AT Breeding (aﬁimals bred AI at
mean intervals of 76.1 hours for
heifers and 72.4 hours for cows
post second PGF a treatment
without estrus aetection)
4 (PM) Start natural service with
Hereford bulls approx. 48 hours
after AT Breeding
21 Remove bulls in the AM and began
\ estrus detection in the PM
22. (AM) Began inseminating cows approx.
12 hours after being observed in
standing heat
26 . (PM) Last Day AL Breeding
27 (AM) Start natural service with
' Hereford bulls and continue until-
" end of breeding season
b4 Last day of breeding season

S

FIGURE 12.  OUTLINE OF PGan BREEDING SYSTEM (USING TWO INJECTIONS)

. AND CONTROL BREEDING SYSTEM FOR FALL 1976 BREEDING
SEASON




- 54 -
season and'ended on day 45 of the breeding season.

Estrus detection between days 21 (a.m:) and 26 (p.m.) of the
breeding season was. periodic dUring'daylight hours. During days 21 and
26 of the breeding season cattle detected in estrus prior to 11 a.m.
were inseminated near 5 p.m. that day while those caftle detected in
estrus after 11 a.m. were bred near 8 a.m. the following day. All
heifers in the PGFZa breeding system (Treatments I and II) from Trial A
were bred with Black Angus :semen, except for Angus x Hereford cross
bred which were bred with Jersey semen. The Black Angus and Jersey
semen served as genetic marker so subsequent calf color would determine
which breeding (AI or natural ‘service) resulted in conception. The

control and PGF o breeding systems in Trial A were managed in separate

2
pastures during the first 26 days of the breeding season.

Total pregnancy rates for Trial A were determined for the PGan
breeding system (Treatments I and II) and the control breeding system
(Treatment 0) by'rectal palpation 5§ days after the end of the breeding
season. Data We?e analyzed between treatments (0, I and II) by two
way Chi-square. |

Trial B cattle were randomly preassigned to either a PGFZa breeding
system or a control breeding system according to days postpartum.

Figure 12 illustrates the breeding schemes used during this experiment.

The control breeding system in Trial B (Treatment 0; n=68) consisted

of 45 days natural service with Hereford bulls. Trial B animals




Css-
preassigned to the PGan breediné systém'wére randomly.-assigned to
either Treatment I (25 mg Prostih—an;~n=110) or Treatment II (15 mg
Prostin—an;-n=lQ4). Triai B cattle in Treatments I and ;I were -

- managed identically as cattle in Treatments I and ii of Trial A Witﬁ
the following exceptions. The mean interval f;om the second injection

4

of PGF (day 0) to insemination was 72.4 hours, and cattle in the PGF

20, 20

breeding system were inseminated with Black Angus semen except for
Angus x Hereford and Charolais crdsé b;ea cows which were iﬁseminatgd
with Charolais-semen. The Black Angus and Charolais semen served as
genetic markers so subsequent ecalf color woulq determine which
breeding (AI or natufél service) resulted in conception. The control

\ _ .
and PGF, breeding systems in Trial B were managed in two different

20
areas during the first 26 days of the bfeeding season.

Toti4l pregnancy rates for Trial B were determined forithe PGan
breeding system (Treatments I and II)‘and the contrél breeding system
(Treatmeﬁt 0) by rectal palpation 46 days ‘after the end of the breeding

season. Data were analyzed between treatments (0, I and II) by two

way Chi-square.

4.2. Results and Discussion

Total pregnancy rates for Trial A heifers in Treatments 0

(controls;-n=39), I (25 mg Prosfin—F 3 n=58) and IT (15 mg Prostin~F

20’ Za;

n=55) were 80, 60 and 69% respectively. There was no significance

between Treatments 0, I and II in Trial A (Table V), however due to
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TABLE V. TOTAL PREGNANCY RATE OF HEIFERS IN THE PGF
" AND CONTROL BREEDING SYSTEMS FOR. FALL 1976
; ’ BREEDING SEASON

20,

Trial A ‘ n Total Pregnancy Rate *

0. (controls) 39 ' 80%
1 (25 mg Prostin—an) 58 607
2 (15 mg Prostianzu) 55 : 697

\\

Total Pregnant
Total in Group

* Total Pregnancy Rate =
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extenuating'circumstgnces'no conélusions can be made from this data at
present. Lt was discovefed after this experiment had begun that all
caftle'in Trial A had been exposed to meighboring bﬁlls one month prior
to the start of the Breeding seaéon for ;pprbximateiy two weeks. If
cattle in Treatments I and II had conceived to the neighboring bull

prior to the first PGF injection (day -11 of the breeding season) the

20,

PGF,  treatment could have induced abortions (Lauderdale, 1972), This

could tend to decrease the total pregnancy rate in the PGan treated
heifers due to an unfavorable condition in the uterus as a result of
aborting. The control system cattle would also have been exposed to a
longgrlbreeding s-;'éaso.n° Hopefully with the help of the genetic markers
(;ire color) utilized in this experiment, subsequent calving data will
provide more conclusive results.
Total pregnancy rates for mature cows in Trial B were 88%, 86%,
and 86% for Treatments O, I and II respectively kTable VI). ‘There
was no significance between Treatﬁents 0, I and IT in Trial'B. Due to
. the experimental design total AI pregnancy rate and total AT first
service pregnancy rate could not be determined by rectal palpation.
These parameters will be calculated on forth coming calving data.
Ihese data demonstrate that total pregnancy rate is not affected

by the additional handling of cattle required to use PGF, as an

20,

estrus synchronizing agent. ' The two injectidn breeding scheme as used

in all cattle managed in the PGFZa breeding system,'aé described for




- 58 -~ -

TABLE VI. TOTAL PREGNANCY RATE OF MATURE COWS IN THE PGF,

" AND CONTROL BREEDING SYSTEMS FOR: FALL 1976 .

BREEDING SEASON

20,

o %
Total Pregnancy Rates

Trial B n

0 (controls) 68 887%
1 (25 mg ‘Prostin-F, ) 110 86%
2 (15 mg Prostianza) 104 86%

\

* Total Pregnancy Rate =

Total Pregnant

Total in Group
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this experimenf, are inseminated by day 4 of the breeding'season;
Due to near total estrus synchronization‘in the beginning of the
breeding séasonlaESimilar estrus response may be observed between
&ays 21 and 26 of the breeding season. 'fhis dould'pr6vide an
opportunity for- the producer to inseminate all céttle,'treated with
PGFzAitwice in §\25 da& Period and only have to detect estrus for
5 days. Because all cattle in the PGF2 system are inseminated by
day 3»of the breeding season could result in more AT pregnant cows
earlier in the breeding season thus reducing variation in calf age at
weaning.  The two injection breeding schéme using PGE2  for gstrus
synchronization and breeding by appointment approximatély 3 days post
the second_PGF2 injection and inseminating to an. observed estrus

between days 21 and 26 reduces the labor required for a conventional

AT breeding scheme.




CHAPTER 5

" EFFECT OF TWO CONSECUTIVE YEARS IN A PGFZa OR

CONVENTIONAL AT BREEDING SYSTEM

5.1.  Materials and Methods

Breeding trials were conducted during fall 1974 (¥74), summer
1975 (S75), fall’1975'(F75) and summer 1976 (876) breeding §easohs.
Cattle were randomly assigned’in replicatés to either a breeding system

utilizing PGF, to synchronize estrus (PGF, system) or to a non-

20

synchronized control (coﬁventional system) .

20,

Breeding season for both systems consisted of 25 days artifical

- insemination (AI) followed by 20 days natural service. Hereford cows
were bred with Hereford semen ﬁhile all éross—bred and Black Angus cows
were inseminated with Black Angué semen, Cattle with estrous cycles
less than 15 days were insemiﬁated with Red Angus sémen‘on the second
breeding to determine which breeding resulted in coﬁception. Catéle
were detected for estrus periodically during the daylight hours. Cattle
in both breedingéystemsobserved in estrus prior to'midmorning (6900
hours for F74, S75, F75, and 1000 hours for.S76) weré bred near

1700 hour that day while those observed in estrus after midmorning were
bred prior to 0600 -hour the next day. Deéection of estrus started on
day -1/2 and AI commenced on day 0 in all trials. PGFZd (25 mg ot -
33.5 mg PGF, —tham salt) was administered intramscular in-the morning

20

of day 4 of the breeding season (5th day of actual breeding) to only
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those animals in the PGF, system not detected in estrus prior to

20
injection.. Psz; injected animéls displaying behavioral estrus were
bred according to the general breeding scheme until ‘a predetermined
cut-off time (72 hours for F74 and 8Q hours for 8§75, F75 and S765 when
all treated énimals not detected in,éstfus by that time were iu;
seminated. |

Results for the F74, $75 and F75 are based on actual calving
information, while the results for S76 are based on pregnancy diagnosis
obtained by rectal palpation 63 days after the end of the breeding-'
season.

I

. The complete fertility résults have previously been published
for F74 (Lambert et al., 1975), S75 and F75 (Lambert et al., 1976).
The objective of this study was to evaluate the subsequent
reproductive performance of mature cows from the previous trials that
were present in either tﬁe PGF2 or conventional breeding systems for
two consecutive years. One-hundred-ninety mature cows (n=95 PGFZ@
system; n=95 con&entional system) were in the same bréeding.system for
two consecutive years. The average days postpartum far cows entering

the first breeding season (year 1) in the PGF, and conventional

20, .
breeding system were 60.9 and 63.8 days for F74,jrespectively, and 69.7
and 73.8 days for S75, respectively.

Measurements of réproductive performance were: 1) total pregnancy

rate = number pregnant x 100 ¥ number in group; 2) total AI pregnancy
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rate = number AI pregnant x 100 % number in group. Total pregnaﬁcy
and total AI pregnancy rates were tested across years and breeding

systems by Two Way Chi-Square Analysis.

.5.2. Results and Discussion

Total pregnancy rate decreased significantly from year 1 to year
2 in the conventional system for fall (100% vs 71% P<.001), summer
(967 vs 83% P=.045) and combined (98% vs 77% P<.002) breeding seasons

and in the PGF, system for the combined (100% vs 882 P=.001) breeding

20
seasons (Table VII).

Total pregnancy rate was not different between conventional and
PGF2 breeding systems after year 1 for fall (1007 vs 100%Z), summer
(96% vs 100%) and combined (98% vs 100%) breeding seasons; however,
total pregnancy rate was significantly lower (77% V; 88% P=.035) in
the conventional system than in the PGFZ@ system after year 2 for the
combined breeding seasons (Table VII).

Total AI pregnancy rate decreased significantiy from year 1 to
fear 2 in the conventional system for fall (677 vs 33% P=.001) and
combined (617 vs 36% P<.QOl) breeding seasons and in the PGFZa system
for the fall (73% vs 477 P=.035) bfeeding season'(Téble VIII).

Total AI ﬁregnancy rate was not different between conventional
and PGF, breeding systems after year 1 for fall (67% vs 73%), summer

2

(557 vs 58%) and combined (61% vs 63%) breeding seasons; however, total
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TOTAL PREGNANCY RATE FOR COWS MANAGED FOR TWO

f,h P=.035

TABLE VII.
CONSECUTIVE YEARS IN EITHER A PGFZ@ OR
CONVENTIONAIL BREEDING SYSTEM #
Breeding Management Systems
Seasons. Year : Conventional PGde
| B | ca  (48) ;, (30)
Fall 1974 1 .1004 (48) 100% €30)
b _(34) 2q £25)
Fall 1975 2 71% (48) 837% (30)
S?mmer 1975 1 967 %7) 1004.(65)
-4 (39) o (59)
Summer 1976 2 : 83% ) 91% (65)
. s€ _(93) «&(95)
Comb ined 1 987% (95) 100% (95)
o : JE(73) Jh(84)
Combined 2 77% —ngj— 887 (95)
a,b P<,001
c,d P=.045 % Total Pregnancy Rate = iozai.?rggnant
e,f P<.001 . otal in Lroup
g,h - P=.001
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TOTAL AI PREGNANCY RATE FOR COWS MANAGED. FOR

TABLE VIII.
TWO CONSECUTIVE YEARS IN EITHER A PGFZ& OR
H'CONVENTIONAL AT BREEDING SYSTEM *
Breeding Management Systems
Season Year Conventional PGFja
a (32 - £ (22)
Fall 1974 1 67% (48) 73% (30) .
sb _(16) Log _(14)
Fall 1975 2 337% (48) 47% (30)
= 5 __ (26) , _(38)
Summer 1975 1 55% (47? 58% "?657‘
 agqC _(18) eagh _(39)
Summer 1976 .2 '38% 7) 60% (659
. 44 _(58) g (60)
Comblned 1 617 ~?§§3—- 637% —zggj—
o . s _(34) si _(53)
Combined 2 364 —?533—- 56% —7537—
a,b P=.001
) Total AI Pregnant
c,h . P=.023 * = g
Totgl AT Pregnancy Rate Total in Group
d,e P<.001 -
f,g P=.035

e,i P=.006
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AT pregnancy rate was significantly lower in'the conventionél system
after year 2 for summer (38% vs 60% P=.023) and combined - (36% vs 56%
P=.QO6) breeding seasons (Tablé VIII).
| The decrease in tofal pregnancy raté'from year 1 to yéar 2 is
inherent in tﬁe experimental design for this study. Open cows after.
the breeding seasoﬁ in year 1 wefe culled from the herd and Were.hot
present for year 2 (excluding two open cows in the conventional system
after S75 breeding). Thefefore, the tqtal pregnancy rate after year 1
represents a maximum in both breeding systems.

These data suggest that consecutive hanagement with the PGFZd
breediné éy;tem may increase total pregnancy rate and AI pregnancy rate
in comparison to the conventional breeding system. An explanation for -

these results may reside in the fact that all cows in the PGF, system

2a

are inseminated once by day 8 of the breeding season . (estrus and
nonestrus breedings), while in the conventional system, cows are
inseminated only after an observed estrus. Therefore, more cows in the

PGF, system have the opportunity to conceive earlier and repeat

20,
breeders have additional bpporutnities to conceive during the remaining
bréeding season. The effect of this trend over two consecutive years
is seen in the higher total pregnancy rate (P=.035, Table VII) and

total AI pregnancy rate (P=.006, Table VIII) in the PGF,. system

20,
compared to the conventional system after year 2 (qombined breeding

seasons). This observation is supported by previous studies conducted
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under similar management conditions which demonstrated increased AI
first service pregnancy rates during the first 10 days of breeding
and earlier average day of concéption in the PGFZOL system compared

to the conventional system (Lambert et al., 1975 and 1976) .
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APPENDIX TABLE I. THE EFFECT OF THE SECOND INJECTION OF PGF

20,

AT THE 80 HOUR NONESTRUS BREEDING ON TOTA o
- PREGNANCY AND TOTAL AI PREGNANCY RATES
Peréent . ‘Percent
Total Pregnant Total AT Pregnant
Received Second :
PGF, Injection 74% (37/50) _ 30% (15/50)

Controls : " 69% (35/51) - 37% (19/51)
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