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Introduction

Abstract

The aim of this study is to determine how the timing of eCG administration affects
reproductive parameters such as estrus rate, conception rate, pregnancy rate, single,
twin and triplet lambing rates, and litter size in Anatolian Merino ewes whose estrus
cycles are induced with intravaginal progesterone outside the breeding season. For this
purpose, 187 Anatolian Merino ewes were randomly divided into two groups, and a
sponge containing 20 mg flugeston acetate was inserted into both groups on day 0 for
estrus induction. Group 1 (n=93) received 480 IU eCG intramuscularly (IM) on day 8 (one
day before sponge removal), while Group 2 (n=94) received it on day 9 (sponge removal
day). On the 9th day, the sponges were removed from both groups, and estrus was
monitored. Differences between groups in reproductive parameters such as estrus rate,
conception rate, pregnancy rate, single, twin and triplet birth rates, and litter size were
tested using chi-square analysis. The analysis revealed no significant differences
between groups in terms of reproductive parameters (P>0.05). Consequently, it was
observed that eCG administration 24 hours before and at the time of sponge removal
could vyield similar results in Anatolian Merino ewes induced with intravaginal
progesterone outside the breeding season

and fertility (Barrett et al., 2004; Quintero-Elisea et al.,
2022). One of the most common methods of estrus

The cornerstone of sheep farming is to achieve a
higher level of production without creating an economic
burden and to maximise reproductive success (Akbulut
and Kutlu 2024). To improve sheep fertility and control
reproductive processes, natural methods and various
hormone applications are wused in addition to
technological developments (Ozyurtlu and Bademkiran
2010). To enable more productive lamb production
throughout the year, hormonal treatments in ewes are
essential. These treatments are reproductive tools used
to synchronise or induce estrus in natural mating or
artificial insemination programmes. Although various
protocols exist for synchronising and/or triggering
estrus, applications based on progestogens and eCG
yield more satisfactory results in terms of estrus activity

synchronisation in ewes involves the use of synthetic
progestogens (fluorogestone acetate,
medroxyprogesterone acetate, etc.) or progesterone-
impregnated devices inserted into the vagina. This
method is effective both during the breeding season and
outside of it (Eldomany et al., 2023). The 12-14 day
progesterone-impregnated devices application
simulates the normal luteal phase length while also
allowing sufficient time for spontaneous corpus luteum
lysis before the sponge is removed. At the end of this
protocol, estrus is detected in 75-100% of ewes within
24-72 h following sponge removal (Olivera-Muzante et
al., 2011; Pérez-Clariget et al.,, 2021). Short-term
treatments (e.g., 6 days) have been effectively utilized
for estrus induction, particularly during the non-
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breeding season. (Ungerfeld and Rubianes 1999). The
use of eCG is also of great importance in addition to
progesterone treatment. This eCG injection causes
faster pituitary endocrine responses and estradiol
secretion, mediating follicular growth and stimulating
estrus and ovulation (Abecia et al. 2012; Akbas and Kose
2017). eCG is a glycoprotein hormone secreted in high
amounts in the bloodstream during days 40-130 of a
mare's pregnancy. A single molecule of this hormone
possesses the biological activity of both FSH (Follicle-
Stimulating Hormone) and LH (Luteinising Hormone)
(Somanjaya et al., 2021).

The success of estrus synchronisation may depend
on the duration of treatment with the progesterone
agent used (Martinez-Ros et al., 2018), and it has been
reported that the timing of eCG hormone
administration may also be effective (Quintero-Elisea et
al., 2022). It has been suggested that, in addition to
progesterone administration, the day of injection of eCG
hormone may affect reproductive performance also
outside the breeding season (Kirbas et al 2025). In this
study, we aimed to determine how the administration
of eCG one day prior to and at the time of sponge
removal, following a 9-day intravaginal progesterone
treatment in Anatolian Merino ewes outside the
breeding season, affected reproductive parameters
such as estrus rate, conception rate, pregnancy rate,
single, twin and triplet lambing rates, and litter size.

Materials and Methods

Ethical Approval

Ethical approval for this study was obtained from the
Ethics Committee of the Experimental Animal
Production and Research Centre, Faculty of Veterinary
Medicine, Selguk University (SUVDAMEK) under
decision number 2025/71.

Animal

The study was conducted at a private sheep
enterprise located in the Karatay district of Konya
province. A total of 187 Merino ewes aged at 2-5 years,
which had become pregnant and lambed during the
previous mating season and were found to have no
health problems upon examination, were used. The
ewes, with an average body weight of 60—65 kg, were
housed in indoor pens, fed according to NRC (2007)
guidelines, and provided with ad libitum access to
water. For mating, 20 rams of known fertility were
utilized.

Estrus Induction Protocol and Study Groups
187 Anatolian Merino ewes were randomly divided

into two groups, and a sponge containing 20 mg
flugestone acetate (Chronogest CR, MSD) was inserted

into both groups on day 0 for estrus induction. Group 1
(n=93) received 480 IU eCG (Chrono-gest PMSG, MSD)
intramuscularly (IM) on day 8 (1 day before sponge
removal), while Group 2 (n=94) received it on day 9
(sponge removal day). On day 9, the sponges were
removed from both groups, and estrus was monitored.

Estrus Monitoring and Mating

Estrus monitoring commenced 24 hours (h) after the
sponge was removed and was carried out twice daily for
four days. The rams were introduced to the flock in
pairs for mating, and the ewes were removed from the
flock after mating.

Determination of Pregnancy

The pregnancy examination was performed
approximately 30-35 days after mating. A linear probe
(7.5 MHz) ultrasound device (Hasvet WED 3000,
Turkiye) was used to detect pregnancy via transrectal
ultrasound. The diagnosis of pregnancy was made by
visualising fluid in the uterus, the placenta, foetal
movement and the foetal heartbeat (Tekin and Kose
2022).

Reproductive Parameters

Reproductive parameters were calculated according
to the formulas (Kutlu and Akbulut, 2025) given below.

Estrous rate
the number of ewes showing estrus behaviours

the number of ewes receiving sponge
x 100

Conception rate

the number of pregnant ewes
_ f preg 100

the number of mated ewes

Pregnancy rate

the number of pregnant ewes 100

= — X
the number of ewes receiving sponge

Lambing rate
_ the number of lambing ewes

" the number of pregnant ewes

Single lambing rate
_ the numberof single lambing ewes

100
the number of lambing ewes x

Twin lambing rate
the numberof twin lambing ewes

100
the number of lambing ewes x

Triplets lambing rate

the numberof triplets lambing ewes
= x 100

the number of lambing ewes
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the number of total lambs
Litter size = - x 100
the number of lambing ewes

Statistical Analysis

The statistical analyses were performed using SPSS
version 23. Data normality was assessed using the
Shapiro-Wilk test. Differences between groups in
reproductive parameters such as estrus rate,
conception rate, pregnancy rate, single, twin and
triplet lambing rates, and litter size were tested using
chi-square analysis. Differences were considered
significant at P < 0.05.

Table 1: Reproductive parameters in groups.

Results and Discussion

In our study, we examined the effect of eCG
administration 24 h before and at the time of sponge
removal on reproductive parameters such as estrus
rate, conception rate, pregnancy rate, single, twin and
triplet lambing rates, and litter size in Central Anatolian
Merino ewes with induced estrus outside the breeding
season. The reproductive parameters obtained in the
groups are presented in Table 1.

When estrus rates were examined in the first
service, 82 out of 93 ewes (88.18%) in the eCG -1 group
showed signs of estrus, while 79 out of 94 ewes
(84.04%) in the eCG 0 group showed estrus. In the

Groups
1st service 2th service Total

Parameters eCG -1 eCG 0 eCG -1 eCG O eCG -1 eCG 0
Estrus Rate (%) 88.18 84.04 36.96 42.30 88.18 84.04
(82/93)  (79/94) (17/46) (22/52) (82/93) (79/94)

Conception Rate (%) 57.32 53.16 100 100 78.05 81.01
(47/82) (42/79) (17/17) (22/22) (64/82) (64/79)

Pregnancy Rate (%) 50.54 44.68 36.96 42.30 68.82 68.09
(47/93) (42/94) (17/46) (22/52) (64/93) (64/94)

Lambing Rate (%) 85.11 92.86 100 100 89.06 95.31
(40/47) (39/42) (17/17) (22/22) (57/64) (61/64)

Single lambing rate (%) 45.0 38.46 88.24 77.27 57.89 52.46
(18/40) (15/39) (15/17) (17/22) (33/57) (32/61)

Twin lambing rate (%) 55 53.85 11.76 27.73 42.1 42.62
(22/40) (21/39) (2/17) (5/22) (24/57) (26/61)

Triplets lambing rate 0 7.69 0 0 0 491
) (0/40) (3/39) (0/17) (0/22) (0/57) (3/61)

Litter size 1.55 1.69 1.12 1.23 1.42 1.52
(62/40) (66/39) (19/17) (27/22) (81/57) (93/61)

*Statistical analysis showed no significant difference between the groups (P>0.05)
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second service, estrus rates were 36.96% in the eCG -1
group and 42.30% in the eCG 0 group (P>0.05). Zeleke
et al. (2005) conducted a study on Dorper ewes in May-
June and found that 300 IU eCG administered 24 h
before, during, and 24 h after sponging resulted in
estrus responses ranging from 94.6% to 98.3% (Zeleke
et al., 2005). Hemmati et al. (2020) conducted a study
on Farahani ewes during the non-breeding season,
administering 400 IU eCG 24 and 48 h prior to CIDR
removal, and found estrus responses of 54% and 82%,
respectively (Hemmati et al., 2020). Quintero-Elisea et
al. (2022) administered 200 and 300 IU eCG 24 h before
and during sponge removal in ewes and found estrus
rates of 85.3% and 78%, respectively. (Quintero-Elisea
et al., 2022). Quintero-Elisea et al. (2011) conducted a
separate study on Blackbelly and Pelibuey ewes that
exhibit estrus throughout the year. They administered
eCG 24 and 48 h before and after sponge removal and
found estrus rates of 78.1%, 96.8%, and 100%,
respectively (Quintero-Elisea et al., 2011). Dogruer et
al. (2015) conducted an non-breeding season study on
ewes, administering eCG 48 h prior to sponge removal
and at removal of sponge finding estrus rates of 68.40%
and 89.40%, respectively (Dogruer et al., 2015). In these
studies, it was observed that eCG administration 24 or
48 h prior to sponge removal caused a similar or greater
estrus response than eCG administration at the time of
sponge removal. Dogruer et al. (2015) reported that
this difference may be due to the earlier formation of
the hormonal effects of eCG on the follicular wave and
follicles when eCG is injected before the end of
progestagen treatment (Dogruer et al., 2015). The
absence of a difference in estrus rates suggests that
early eCG administration did not allow sufficient time
for the follicular wave to reach the optimal stage for
ovulation, thereby limiting the hormonal effects.

In our study, the pregnancy rates in the eCG-1 and
eCG 0 groups were found to be 50.54% and 44.68%,
respectively, while the conception rates were 57.32%
and  53.16%, respectively. Although  studies
investigating the effect of eCG administration timing on
conception and pregnancy rates generally have not
reported significant differences, there are studies
indicating higher rates when eCG is administered prior
to sponge removal (Zeleke et al., 2005; Dogruer et al.,
2015), as well as studies observing higher rates in
groups treated on the day of sponge removal (Gozer et
al., 2023) In studies conducted on ewes outside the
breeding season, Dogruer et al. (2015) reported a
pregnancy rate of 76% and a conception rate of 85.20%
when eCG was administered 48 h before sponge
removal, while Gozer et al. (2023) reported a pregnancy
rate of 52.77% and a conception rate of 79.16% when
eCG was applied at the time of sponge removal. It has
been proposed that eCG administration before
progesterone withdrawal may reduce the population of
small follicles while increasing that of medium and large

ones, in addition to shortening estrus duration and
inducing earlier preovulatory LH peaks and ovulations
(Zeleke et al., 2005; Quintero-Elisea et al., 2011; Gozer
et al.,2023).

In the present study, lambing rate (single, twin,
triplets) and litter size were similar in the groups
(P>0.05). In the study conducted by Dogruer et al.
(2015) the lambing rate in the group treated with eCG
during sponging was 95.2%, the twin rate was 50%, and
in the group treated with eCG 48 h before sponging, the
lambing rate was 100% and the twin rate was 31%. In
the same study, litter size was 1.50 in the group treated
with eCG during sponge extraction, while it was 1.31 in
the group treated with eCG 48 h prior to sponge
extraction (Dogruer et al., 2015). In the study
conducted by Quintero-Elisea et al. (2011) on ewes, the
lambing, single lambing, and multiple lambing rates
were 80.7%, 38.0%, and 62.0%, respectively, in the
group administered eCG 48 h before sponge removal,
90.5%, 27.8%, and 72.2% in the group administered
eCG 24 h before sponge removal, and 73.7%, 42.9%,
and 57.1% in the group administered eCG at the time of
sponge removal, respectively. The timing of eCG
administration did not affect the overall lambing
success or single/multiple lambing rates in ewes
(Quintero-Elisea et al., 2011). Koyuncu and Alticekic
(2010), in their study on ewes, found lambing rates and
multiple lambing rates to be 76.7% and 73.9%,
respectively, in the group treated with eCG 24 h before
sponge removal, while in the group treated with eCG
during sponge removal, the rates were 86.2% and
61.9%. and 72.4% and 44%, respectively, in the group
where eCG was administered 24 h after sponge
removal. They stated that administering eCG 24 h
before sponge removal shortened the time to ovulation
and optimised follicle development, leading to more
successful results (Koyuncu and Alticekic, 2010). The
absence of a significant difference in lambing rates and
reproductive parameters, including litter size, suggests
that the eCG application times in our study were close
to each other.

Conclusion

In conclusion, eCG administration can be performed
24 h before sponge removal and at the time of sponge
removal in Anatolian Merino ewes induced with
intravaginal progesterone during the non-breeding
season, yielding similar results. To minimise additional
labour, eCG administration at the time of sponge
removal is recommended.
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