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Abstract

The aim of the present study was to deter-
mine the efficacy of the synchronization of
oestrus using short- and long-term progesta-
gen treatments in Hair goats at the onset of
the breeding season, and to evaluate the effect
of the exogenous GnRH administration imme-
diately prior to short-term progestagen treat-
ment on the reproductive performance. A total
of 75 Hair goats, aged 2.5-5 years-old were
used in this experiment. Goats were divided
equally into three groups (n=25 per group).
Animals in LT-FGA (long-term progestagen
treatment), ST-FGA (short-term progestagen
treatment) and Gn-ST-FGA (GnRH-short-term
progestagen treatment) groups received an
intravaginal sponge (day 0) containing 30 mg
fluorogestone acetate (FGA) for 14, 8 and 8
days, respectively, plus 75 ug cloprostenol i.m.
24 h before sponge removal and 400 L.U.
equine chorionic gonadotrophin (eCG) i.m. at
the time of sponge removal. In addition, the
goats in the Gn-ST-FGA group received 10.5 pg
busereline acetate i.m. at the time of sponge
insertion (day 0). Oestrus response for all
treatment groups was 100%. The mean interval
from sponge removal and the onset of oestrus
for the LT-FGA, ST-FGA and Gn-ST-FGA groups
was 28.0«1.0 h, 28.8«1.1 h and 33.1+2.0 h,
respectively. No significant difference in onset
of oestrus among groups was recorded. The
pregnancy rate, kidding rate, multiple kidding
rates and litter size were 72.0, 61.1, 45.5% and
1.6 in the LT-FGA, 70.8, 76.5, 69.2% and 1.8 in
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the ST-FGA and 58.3, 78.6, 63.6% and 1.6 in the
Gn-ST-FGA groups, respectively. The pregnancy
rates were similar in the LT-FGA (72.0%) and
ST-FGA (70.8%). However, the kidding rate,
multiple kidding rates and litter size were
numerically higher in the ST-FGA (76.5%,
69.2% and 1.8, respectively) group than in the
LT-FGA (61.1%, 45.5% and 1.6, respectively)
group. Although not statistically different,
pregnancy rate and litter size was lower in the
Gn-ST-FGA group (58.3% and 1.6, respectively)
compared with the ST-FGA (70.8% and 1.8,
respectively).

In conclusion, it can be said that oestrus
synhcronization with long-term progestagen
treatment (14 d-FGA- PGFyy- eCG) could be
replaced with short-term progestagen treat-
ment (8 d-FGA-PGF,4- eCG) without a reduc-
tion in oestrus rate and fertility parameters in
lactating goats at the beginning of breeding
season. However, the use of GnRH prior to
short-term progestagen treatment (8 d-FGA-
PGFy4- eCG) do not have a positive effect on
fertility parameters in goats.

Introduction

Intravaginal sponges impregnated fluoroge-
stone acetate (FGA) or medroxyprogesterone
acetate (MAP) are used for oestrus synchro-
nization in goats (Whitley and Jackson, 2004).
A routinely synchronization method is used for
a period of 11-19 days of FGA vaginal sponges,
combined with injections of equine chorionic
gonadotrophin (eCG) and an analogue of
PGFy 48 h before or at sponge removal
(Freitas et al., 1997; Amarantidis et al., 2004).
However, short periods of progestagen sponge
treatment for as short as 6-9 days have been
reported to be successful in inducing/synchro-
nizing estrous in goats (Fonseca et al. 2005;
Dogan et al. 2008). Release of progesterone
from the sponges declines over time.
Therefore, a short-term treatment provides
higher average concentrations of progesterone
during the treatment period. Such treatments
(5-8 days) have shown to be effective during
breeding season (Oztiirkler et al., 2003).

Recently, single injection of gonadotropin
releasing hormone (GnRH) has been widely
used to manipulate patterns of ovarian follicle
development in cattle (Macmillan et al., 2003).
GnRH treatments at the onset of progestogen
treatment increase follicle turnover with re-
cruitment of a new dominant follicle (Thatcher
et al., 1989). Ryan et al. (1995) reported that
estrous synchronization resulting in both a
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high oestrus response and high pregnancy rate
is achievable following a 8-day progestagen
treatment in cows, if GnRH is given at the start
of treatment and prostaglandin on the day
before progestagen withdrawal. Also, Karaca et
al. (2009) informed that the use of GnRH at
the beginning of a short-term progestagen (7
days) treatment increased the multiple birth
rate and litter size in the ewes. However, simi-
lar studies in goats have not been reported yet.

The aim of the present study was to compare
effectiveness of the short-term and long-term
progestagen treatments, and also to evaluate
the effect of GnRH treatment combined with
short-term progestagen treatments on repro-
ductive performance of lactating goats at the
onset of the breeding season.

Materials and methods

The present study was conducted during the
first 2 weeks of September (autumn) at a pri-
vate farm in Antakya, in the eastern Mediter-
ranean region of Turkey. This period is accept-
ed as it represents the onset of the natural
breeding season of goats in region. The re-
search unit is situated at 85 m altitude and
between 36° 53" N latitude and 35° 40" E lon-
gitude. The average annual rainfall in the area
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ranges between 570 and 1160 mm and the
mean annual minimum and maximum tem-
peratures in September vary between 21.0°C
and 31.1°C, respectively.

A total of 75 lactating Hair goats, aged 2.5-5
years-old were used in this study. Six healthy
bucks that did not have a history of fertility
problems and two teaser bucks were also used.
One month before beginning of the study, each
goat was subjected to general physical exami-
nation, and the goats were dewormed orally
with anthelmintic containing oxfendazole and
oksiklozanid (Oksan bolus, DIF, Turkey). The
goats were maintained graze on natural pas-
ture from 06:30 to 18:00 h and kept in pens
during nights. Water and a mineral supple-
ment were available ad libitum. The manage-
ment of the goats did not change throughout
the experimental period. The goats were lac-
tating and were milked by hand once a day in
the mornings. Mean milk production of the
goats was about 400 mL during trial period.
The bucks were separated from goats 15 days
before the study beginning and kept indoor
until the end of the treatments. They were fed
with dry grass plus and the barley break at an
average rate of 500 g/animal daily.

The goats were randomly divided into three
equal groups, and were registered by attaching
numbers on their ears. Animals in LT-FGA
(long-term progestagen treatment), ST-FGA
(short-term progestagen treatment) and Gn-
ST-FGA (GnRH-short-term progestagen treat-
ment) groups received an intravaginal sponge
(Chronogest, Intervet, Turkey) containing 30
mg fluorogestone acetate (FGA) for 14, 8 and 8
days, respectively. Goats in the LT-FGA, ST-FGA
and Gn-ST-FGA groups received 75 pg clopro-
stenol (Dalmazin, Vetas, Turkey) im. 24 h
prior to sponge removal and 400 1.U. equine
chorionic gonadotrophin (Folligon, Intervet,
Turkey) i.m. at the time of sponge removal. In
addition, the goats in the Gn-ST-FGA group
received 10.5 pg busereline acetate (GnRH,
Receptal, Intervet, Turkey) i.m. at the time of
sponge insertion. Applications of hormones
used for the oestrus synchronization were
made between 18:00 and 19:00 h in all groups.

Starting from 12 h after removal of the
intravaginal sponges in all groups, the occur-
rence of behavioral oestrus signs was moni-
tored twice (06:00-07:00 and 18:00-19:00 h)
daily, using two bucks equipped with a canvas
apron. The goats were considered to be in
oestrus only if they stood while being mounted
by the bucks. Each goat showing oestrus was
hand-mated with the bucks at the time of
oestrus detection. The mated goats were
recorded and separated from the main flock.

All the goats were examined by trans-
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abdominal ultrasonography with a 5-7.5 MHz
convex probe at 50 days after mating for preg-
nancy detection. The goats were kept under
close observation to detect the number of abor-
tions until parturition. The reproductive
parameters calculated following the treatment,
were as follows:

— onset of oestrus (interval from sponges
removal to time of first estrus identifica-
tion);

— oestrus response (number of goats show-
ing oestrus/total number of goats treated in
each group X 100);

— pregnancy rate (number of pregnant goats/
number of mated goats in each group X
100);

— abortion rate (number of aborted goats/
number of pregnant goats in each group X
100);

— kidding rate (number of kidding goats/
number of pregnant goats in each group X
100);

— multiple kidding rate (number of goats kid-
ding twin or triplet/number of kidding goats
in each group X 100) and

— litter size (number of total kids/number of
kidding goats kidded in each group).

The time to oestrus onset and litter size
between treatment groups were compared by
one-way ANOVA. The significance of mean dif-
ferences among groups was tested by Duncan.
Oestrus response, pregnancy rate, abortion
rate, kidding rate and multiple kidding rate
were analyzed by *-test. The confidence inter-
val used was at the 95% level of confidence.
The SPPS/PC program (version 10.0; SPPS,
Chicago, IL, USA) was used for all the statisti-
cal analyses.

Results and discussion

All the intra-vaginal sponges remained in
place until the time of withdrawal (no losses).
No oestrus symptom was detected while the
vaginal sponges were in place. However, three
goats in the Gn-ST-FGA group showed continu-
ously oestrus behaviours until 5 day after the
intra-vaginal sponge removal, and none of
these goats became pregnant. Two goats, one
from the ST-FGA and one from Gn-ST-FGA
groups, were excluded from the experiment
due to dying and genital organ infection. The
mean time to onset of oestrus, oestrus resp-
onse, pregnancy rate, abortion rate, kidding
rate, multiple kidding rate and litter sizes in
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each group is given in Table 1.

In all groups 100% of goats showed oestrus
as observed in other studies (Freitas et al,.
1997; Motlomelo et al., 2002; Al-Merestani et
al., 2003; Romano, 2004; Dogan et al., 2008),
where FGA sponges, in period changed bet-
ween 6-16 days, with combination of eCG and
PGFy4 or both, were used in goats during the
transition period or breeding season.

In the present study, the mean interval from
sponge removal and the onset of oestrus for
the LT-FGA and ST-FGA and Gn-ST-FGA groups
was 28.0£1.0 h, 28.83+1.1 h and 33.1£2.0 h,
respectively. No significant difference in onset
of oestrus between groups was recorded. The
mean interval from sponge removal and the
onset of oestrus in the LT-FGA, ST-FGA and Gn-
ST-FGA groups is consistent with time to
oestrus onset obtained in goats by Freitas et al.
(1997) (27.8+5.0 h ), Motlomelo et al. (2002)
(30.9+0.4 h) and Romano (2004) (32.9+£9.7 h).
However, the average intervals to oestrus were
longer than those (18.0+1.9 h) of Dogan et al.
(2005), who used 500 IU eCG 2 days before the
sponges removal (FGA), but were shorter than
those (49.7+15.5 h) of Fonseca et al. (2005),
who used 200 IU eCG 24 h before sponge
removal (MAP). These differences may be
associated with the dose of eCG used in the
present study. The eCG is known to reduce the
interval between sponge removal and onset of
oestrus (Greyling et al., 1985). Regueiro et al.
(1999) informed that the use of 500 IU eCG
decreased the interval to oestrus onset in
Saanen, Nubian and cross-breed goats.
However, it was reported that there was not a
significant effect of the type of progestagen
sponges or time of PMSG administration on
the time to oestrus onset in ewes (Zeleke et
al., 2005; Ustuner et al., 2007).

In the present study, no difference was
observed between the short-term and long-
term progestagen treatments combined with
eCG and PGFy4 in terms of reproductive para-
meters studied (Table 1) in the goats at the
onset of breeding season. The pregnancy rates
were similar (P>0.05), being 72.0% and 70.8%
for LT-FGA and ST-FGA, respectively. However,
the kidding rate, multiple kidding rates and lit-
ter size were numerically higher (but not sta-
tistical) in the ST-FGA (76.5%, 69.2% and 1.8,
respectively) group than the LT-FGA (61.1%,
45.5% and 1.6, respectively) group. It has been
reported that the fertility rate was significant-
ly higher in the short-term (7 d) progestagen
treated ewes (87.3%) than in long-term (12 d)
treated ewes (71.6%), at the onset of the
breeding season (Karaca et al, 2009).
Conversely, Ataman et al. (2006) reported that
no difference was observed between short-
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Table 1. Mean time to onset of oestrus, oestrous response, pregnancy rate, abortion rate, kidding rate, multiple kidding rate and litter
size for LT-FGA, ST-FGA and Gn-ST-FGA treatment groups.

Parameters LT-FGA® ST-FGA: Gn-ST-FGA:
Onset of oestrus*, h 28.0+1.0 28.8+1.1 33.1+2.0
Oestrous response, % 100 (25/25) 100 (24/24) 100 (24/24)
Pregnancy rate, % 72.0 (18/25) 70.8 (17/24) 58.3 (14/24)
Abortion rate, % 38.9 (7/18) 23.5 (417) 21.4 (3/14)
Kidding rate, % 61.1 (11/18) 76.5 (13/17) 78.6 (11/14)
Multiple kidding rates, % 45.5 (5/11) 69.2 (3/13) 63.6 (7/11)
Number of kids

Single 6 (54.5%) 4 (30.8%) 4 (36.4%)

Twins 3 (27.3%) 8 (61.5%) 7 (63.6%)

Triplets 2 (18.2%) 1 (7.7%) 0 (0%)
Litter size 1.6 (18/11) 1.8 (23/13) 1.6 (18/11)

*Mean =+ SE, *No significant difference between treatment groups (P>0.05).

term (7 d) and long-term (12 d) progestagen
treatments for fertility parameters (conception
rate, lambing rate and litter size) in Akka-
raman crosshred ewes in breeding season.
Likewise, Ustuner et al. (2007) informed that
short-term (6 d) and long-term (12 d) prog-
estagen treatments resulted in similar preg-
nancy results in Awassi ewes during the breed-
ing season. The results of the present study
are compatible with the findings of Ataman et
al. (2006) and Ustuner et al. (2007), but short-
term progestagen treatment does not improve
fertility of goats, as it has been reported in
ewes (Vifioles et al, 2001; Karaca et al., 2009).
The reason for this variation is not clear, it
may be associated with the eCG used at the
time of sponge removal in goats in the onset of
breeding season. Noél et al. (1994) reported
that the administration of eCG when progesta-
gen treatment was terminated could compen-
sate the deleterious effect of long-term prog-
estagen treatment on follicular dynamics in
cyclic ewes. Also, Barrett et al. (2004) revealed
that 500 IU of eCG given at the end of a 12-day
treatment with progestogen-impregnated
intravaginal sponges limited effects on the
dynamics of ovarian follicular waves in
anoestrus ewes.

It has been reported that exogenous prog-
estin treatment during the interval between
GnRH and PGF, injections prevents prema-
ture oestrus and increases oestrus response
and conception rates of anoestrus cows
(Thompson et al., 1999; Stevenson et al., 2000).
Lamb et al. (2001) informed that adding a prog-
esterone insert at the time of the GnRH injec-
tion improves fertility, especially in cows not
cycling at the onset of the breeding season.
Therefore, in the present study it was used a
GnRH injection on the same day as sponge
insertion in the goats treated with short-term

wress

progestagen (Gn-ST-FGA group), to control the
follicular dynamics in goats at onset of breed-
ing season. In the present study, the combina-
tion of GnRH with short-term progestagen
treatment did not have a positive effect on the
fertility parameters in goats. On the contrary,
the pregnancy rate and litter size were numer-
ically decreased (but not statistical) in the Gn-
ST-FGA group (58.3% and 1.6, respectively)
compared with the ST-FGA (70.8% and 1.8,
respectively) group. Three goats in the Gn-ST-
FGA group exhibited continuously oestrus
behaviours until the fifth day after insert
removal, but this situation was not observed in
other groups. Follicular cystic structures may
be a possible reason for the continuously
oestrus behaviours observed in these goats.
Follicular cysts are one cause of infertility in
small ruminants, including goats, and results
in a shortened oestrus cycle of between 3 and
7 days or continuous heat (Matthews, 1999).
Delarnette et al. (2001) reported that a limited
number of persistent follicles were still being
developed in the progestin-based protocols
despite of the GnRH injections at treatment
beginning. However, we are not clearly sure
that the cause of follicular cysts is related with
the GnRH injection during the sponge inser-
tion. Vifioles et al. (2001) informed that eCG
provoked the development of follicular cysts in
some cases in short-term treated ewes, proba-
bly because endogenous progesterone levels
were still high at the time of eCG injection.
Therefore, the reduction in pregnancy rate and
litter size observed in the Gn-ST-FGA group
may be associated with the development of fol-
licular cysts. Clearly, further studies are neces-
sary to clarify the effect of the GnRH injection
on the same day as the intra-vaginal sponge
insertion (FGA) on the fertility in goats.

The mean litter size obtained in the ST-FGA
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(1.8), LT-FGA (1.6) and Gn-ST-FGA (1.6)
groups was comparable with that (1.3-1.9)
reported in earlier studies (Freitas et al., 1997;
Kusina et al., 2000; Amarantidis et al., 2004).
The mean abortion rate observed in the pres-
ent study was 27.9%. The abortions occurred
after ca. day 100 of gestation. In the aborted
goats, no symptoms of infectious disease were
observed. This rate was comparable with the
incidence of foetal loss (3-38%) that was report-
ed in the different goat herds by Engeland
(1998). It was thought that the abortions may
arise from the general problems with the man-
agement and nourishment of animals, as no sig-
nificantly differences between treatments
groups were found. In the farm where the pres-
ent study was carried out, goats were usually fed
depending on pasture and continued to be
milked until the beginning of the winter.
Osuagwuh (1992) reported that the West African
Dwarf goat has been shown to be sensitive to
nutritional stress between days 61-120 of gesta-
tion when the foetal growth rate is maximal.

Conclusions

In conclusion, it can be said that oestrus
synchronization with long-term progestagen
treatment (14 d-FGA-PGF:4-eCG) could be
replaced with short-term progestagen treat-
ment (8 d-FGA-PGFy4-eCG) without a reduc-
tion in oestrus rate and fertility parameters in
lactating goats at the beginning of breeding
season. However, the use of GnRH prior to
short-term progestagen treatment (8 d-FGA-
PGFy«- €CG) do not have a positive effect on
fertility parameters in goats. Confirmation of
this claim may, however, require a large scale
field study.

[page 119]



References

Al-Merestani, M.R., Zarkawi, M., Wardeh, M.F,
2003. Improving the reproductive efficien-
cy, pregnancy diagnosis and monitoring
the resumption of luteal activity in indige-
nous damascus goats. Reprod. Domest.
Anim. 38:36-40.

Amarantidis, 1., Karagiannidis, A., Saratsis,
PH., Brikas, P, 2004. Efficiency of methods
used for estrous synchronization in
indigenous Greek goats. Small Ruminant
Res. 52:247-252.

Ataman, M.B., Akéz, M., Akman, 0., 2006.
Induction of synchronized oestrus in
Akkaraman cross-bred ewes during breed-
ing and anoestrus seasons : the use of
short-term and long-term progesterone
treatments. Revue Méd. Vét.-Toulouse
157:257-260.

Barrett, D.M.W., Bartlewski, P.M., Batista-
Arteaga, M., Symington, A., Rawlings, N.C.,
2004. Ultrasound and endocrine evalua-
tion of the ovarian response to a single
dose of 500 IU of eCG following a 12-day
treatment with progestogen-releasing
intravaginal sponges in the breeding and
nonbreeding seasons in ewes. Therio-
genology 61:311-327.

Delarnette, J.M., Wallace, R.W., House, R.B.,
Salverson, R.R., Marshall, C.E., 2001.
Attenuation of premature estrous behavior
in postpartum beef cows synchronized to
estrus using GnRH and PGF2. Therio-
genology 56:493-501.

Dogan, 1., Konyali, A., Tolu, C., Yurdabak, S.,
2008. Different estrous induction proto-
cols du-ring the transition period in lactat-
ing Turkish Saanen does Al Acta Vet.-
Beograd 58:259-266.

Dogan, L., Nur, Z., Gunay, U., Sagirkaya, H.,
Soylu, M.K., Sonmez, C., 2005. Estrous syn-
chronization during the natural breeding
season in Anatolian black does. Vet. Med.
Czech. 50:33-38.

Engeland, L.V.,, Waldeland, H., Andresen, @.,
Loken, T., Bjorkman, C., Inge Bjerkas, I.,
1998. Foetal loss in dairy goats: an epi-
demiological study in 22 herds. Small
Ruminant Res. 30:37-48.

Fonseca, J.FE, Bruschi, J.H., Santos, I.C.C.,
Viana, J.H.M., Magalhdes, A.C.M., 2005.
Induction of estrus in non-lactating dairy
goats with different estrous synchrony

[page 120]

protocols Anim. Reprod. Sci. 85:117-124.

Freitas, V.J.E, Baril, G., Saumande, J., 1997.
Estrus synchronization in dairy goats: use
of fluorogestone acetate vaginal sponges
or nor-gestomet ear implants. Anim.
Reprod. Sci. 46:237-244.

Greyling, J.P.C., Van Nierkerk, C.H., Grobbe-
laar, J.A.N., 1985. Synchronization of
oestrus in the Boer goat doe: the response
to the use of intravaginal progestagen and
PMSG. S. Afr. J. Anim. Sci. 15:52-55.

Karaca, F, Ataman, M.B., Coyan, K., 2009.
Synchronization of estrus with short- and
long-term progestagen treatments and the
use of GnRH prior to short-term progesta-
gen treatment in ewes. Small Ruminant
Res. 81:185-188.

Kusina, N.T., Tarwirei, F, Hamudikuwanda, H.,
Agumba, G., Mukwena, J., 2000. A compar-
ison of the effects of progesterone sponges
and ear implants, PGF2 , and their combi-
nation of efficiacy of esrus synchroniza-
tion and fertility of Mashona goat does.
Theriogenology 53:1567-1580.

Lamb, G.C, Stevenson, J.S., Kesler, D.J., Gar -

verick, H.A., Brown, D.R., Salfen, B.E.,
2001. Inclusion of an intravaginal proges-
terone insert plus GnRH and prostaglandin
F2 for ovulation control in postpartum
suckled beef cows. J. Anim. Sci. 79:2253-
2259.

Macmillan, K.L., Segwagve, B.VE., Pino, C.S.,
2003. Associated between the manipula-
tion of patterns of follicular development
and fertility in cattle. Anim. Reprod. Sci.
78:327-344.

Matthews, J., 1999. Diseases of the Goat.
Blackwell Science ed., Oxford, UK.

Motlomelo, K.C., Greyling, J.P.C., Schwalbach,
L.M.J., 2002. Synchronisation of oestrus in
goats: the use of different progestagen
treatments. Small Ruminant Res. 45:45-
49.

Noél, B., Bister, J.L., Pierquin, B., Paquay, R.,
1994. Effects of FGA and PMSG on follicu-
lar growth and LH secretion in Suffolk
ewes. Theriogenology 41:719-727.

Osuagwuh, A.LA., 1992. Effects of strategic
feed supplementation during pregnancy
on birth weight and perinatal survival of
West African Dwarf kids. J. Agr. Sci. 119:
123-126.

Oztiirkler, Y., Colak, A., Baykal, A., Giiven, B.,
2003. Combined effect of a prostaglandin
analogue and a progestagen treatment for
5 days on oestrus synchronization in

[Ital J Anim Sci vol.9:e22, 2010]

Tushin ewes. Indian Vet. J. 80:917-920.

Regueiro, M., Clariget, RP., Ganzébalb, A., Aba,
M., Forsberg, M., 1999. Effect of medrox-
yprogesterone acetate and eCG treatment
on the reproductive performance of dairy
goats. Small Ruminant Res. 33:223-230.

Romano, J.E., 2004. Synchronization of estrus
using CIDR, FGA or MAP intravaginal pes-
saries during the breeding season in Nu-
bian goats. Small Ruminant Res. 55:15-19.

Ryan, D.P, Snijders, S., Yaakub, H., O' Farrell,
K.J., 1995. An evaluation of estrus synchro-
nization programs in reproductive man-
agement of dairy herds. J. Anim. Sci. 73:
3687-3695.

Stevenson, J.S., Thompson, K.E., Forbes, W.L.,
Lamb, G.C., Grieger, D.M., Corah, LR,
2000. Synchronizing estrus and (or) ovula-
tion in beef cows after combinations of
GnRH, nor-gestomet, and prostaglandin
F2 with or without timed insemination. J.
Anim. Sci. 78:1747-1758.

Thatcher, W.W., Macmillan, K.L., Hansen, PJ.,
Drost, M., 1989. Concepts for regulation of
corpus luteum function by the conceptus
and ovarian follicles to improve fertility.
Theriogenology 31:149-161.

Thompson, K.E., Stevenson, J.S., Lamb, G.C.,
Grieger, D.M., Loest, C.A., 1999. Follicular,
hormonal, and pregnancy responses of
early postpartum suckled beef cows to
GnRH, nor-gestomet, and prostaglandin
F22 . J. Anim. Sci. 77:1823-1832.

Ustuner, B., Gunay, U., Nur, Z., Ustuner, H.,
2007. Effects of long and short-term prog-
estagen treatments combined with PMSG
on oestrus synchronization and fertility in
Awassi ewes during the breeding season.
Acta. Vet. Brno 76:391-397.

Vifioles, C., Forsberg, M., Banchero, G., Ru-
bianes, E., 2001. Effect of long-term and
short-term progestagen treatment on fol-
licular development and pregnancy rate in
cyclic ewes. Theriogenology 55:993-1004.

Whitley, N.C., Jackson, D.J., 2004. An update on
estrus synchronization in goats: A minor
species. J. Anim. Sci. 82 (Suppl. E.):270-
276.

Zeleke, M., Greyling, J.P.C., Schwalbach, L.M.J.,
Muller, T., Erasmus, J.A., 2005. Effect of
progestagen and PMSG on oestrous syn-
chronization and fertility in Dorper ewes
during the transition period. Small
Ruminant Res. 56:47-53.

wess



Copyright of Italian Journal of Animal Science isthe property of PAGEPress and its content may not be copied
or emailed to multiple sites or posted to alistserv without the copyright holder's express written permission.
However, users may print, download, or email articles for individual use.





