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ARTICLE INFO ABSTRACT

This study employed Akkaraman sheep aged between 2 and 6 years, with a live weight ranging
from 53 to 68 kg, sourced from four farms. Three of these farms utilized the same pasture, while
the fourth employed a different one. The pastures where the sheep were grazed were categorized as
either poor (Group I) or medium (Group II, III and IV) quality. For estrus synchronization,
intravaginal progesterone (P4) impregnated sponges were inserted into ewes in Groups I and II for
9 days during the breeding season, taking into account the ram availability in the facility. PGF2a
was administered 2 days before the removal of the sponge and 500 IU PMSG was administered
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Ip(gt v:roé‘ds" after removal. In Group III, where flushing was applied, barley was given at a rate of 300 g/day per
Hormone head. In group IV, no treatment was applied. Estrus detection was performed using teaser rams, and
Flushing then ewes were kept with fertile rams in the same environment. The reproductive performance
Synchronization metrics of ewes across experimental groups were assessed, revealing notable variations. Ewe estrus

rates were consistently high, ranging from 88.0% to 98.3%, with Group II exhibiting the highest
rate. Similarly, parturition rates ranged from 74.5% to 97.7%, with Group II showing the highest
rate. Twin births varied substantially, with Group III displaying the highest rate at 66.4% compared
to 11.8% in Group I. Litter size ranged from 1.06 to 1.25. Group III exhibited a higher number of
ewes that did not give birth. In both Group II and Group III, superior results were achieved across
all parameters checked except for litter size. In Groups I and IV, the infertility rate was higher than
in the other groups. However, the litter size of Group IV was still higher than Group I. If flushing
is applied together with P4-based synchronization to ewes grazing on medium-quality pasture,
fertility should be expected to improve significantly. In this study, the comparison was made
between the effects of pasture on fertility with P4 application, and the effects of P4 and flushing on
fertility in farms utilizing the same pasture.
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Introduction

Small ruminants are seasonally polyestrous animals,
and sexual activity is typically triggered by changes in
daylight. In the northern hemisphere, this occurs as
daylight begins to decrease after the summer solstice
around June 21. Whereas in the southern hemisphere,
sexual activity is stimulated with decreased daylight after
around December 21. Estrus and ovulation in sheep
generally occur approximately every 17 days until the
daylight starts to increase or until pregnancy occurs
(Pineda, 1989; Habeeb and Kutzler, 2021). Artificial
reduction of daylight gradually up to 10-11 hours can also
activate the estrus cycle in ewes that are in anestrus
(Bartlewski et al., 2011; Hafez and Hafez, 2000). At the
beginning of the breeding season, the presence of male
animals in the flock, lactation, and milking (milk

production) are effective factors in stimulating sexual
activity during the season (Roberts, 1991). Since the small
ruminants are managed in flocks and experience a long
breeding season spanning from June 21 to December 21,
the resultant lambing season is considerably prolonged,
which makes the production of uniform lambs challenging.
When an ewe that becomes pregnant at the onset of the
breeding season gives birth, there may be ewes in the herd
that are newly pregnant or not yet pregnant. This scenario
poses challenges for business management. Natural or
hormonal synchronization methods are employed to
achieve uniform lamb production.

In farm animals, the processes performed to ensure that
estrus and ovulation occur at the desired time are defined
as "sexual synchronization" (Habeeb and Kutzler, 2021).
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The estrus of animals undergoing sexual synchronization
can manifest within a few days, enabling targeted
inseminations within a desired short timeframe (Alagam,
2005; Bartlewski et al., 2011). This approach allows for
increased offspring yield per individual animal annually,
and enterprises can enhance their offspring production
planning by orchestrating births within a concentrated
timeframe (Alagam, 2005; Ustuner et al., 2010).
Synchronization in sheep can be achieved through natural
or hormonal methods. For both synchronization
approaches, the success of the process is notably
influenced by the feeding of the animal. Small ruminant
livestock are predominantly managed on pasture.
Depending on the season and/or pasture conditions, a small
amount of dry roughage or concentrate feed is provided.
Nevertheless, those predominantly grazing on pastures
receive a limited amount of additional feed (Kaya et al.,
2023). Some breeders opt for supplementary feeding
during the breeding season (Inal and Ahmed, 2021).
Pasture quality is assessed based on the quantity of grass
(fresh/dry) harvested per unit area (Cacan and Kokten,
2014).

Among the natural methods, light adjustment, flushing
and ram effect are the most common (Hafez and Hafez,
2000). However, natural methods do not give the expected
results in every season. Different methods are preferred for
their ease of application. Gonadotropins (Zeleke et al.,
2005; Martinez et al., 2015), PGF2, and its analogues
(Husein and Kridli, 2003; Romano, 2022), melatonin
hormone (Brunet et al., 1995), estrogens (Alagam, 2005),
and progestagens are employed either individually or in
combination. These are administered through various
routes, such as oral, parenteral, subcutaneous implants, or
intravaginal applications (Fukui et al., 1999; Lopez-Garcia
et al., 2021).

The literature indicates that application of the Ovysnch
protocol during the breeding season of sheep results in an
estrus rate ranging from 81% to 100%, with pregnancy
rates achieving between 50% and 98% (Ataman and Akoz,
2006; Alkan et al., 2012).

In sheep husbandry, the most commonly used hormonal
synchronization involves the utilization of P4-impregnated
devices (Abecia et al., 2012; Lopez-Garcia et al., 2021).
The synchronization sponge employed is specifically
designed to be impregnated with 20 mg fluorogestone
acetate and can be used for 12 to 14 days (Vifioles et al.,
2001). It inhibits the secretion of gonadotropin-releasing
hormone (GnRH), thereby suppressing luteinizing
hormone (LH) and follicle-stimulating hormone (FSH).
Upon removal of the sponge, the administration of equine
chorionic gonadotropin (eCG/PMSG) stimulates the final
maturation of follicles, inducing the ovulation of multiple
follicles (Rubianes et al., 2003; Martinez-Ros et al., 2018).
Birdane and Avdatek (2020) reported that estrus,
pregnancy, parturition and lamb yields were similar to
those of short-term use in a study in which the P4 source
was kept for 11 days.

Many scientists have reported satisfactory estrus and
pregnancies with protocols applied to intravaginal P4-
impregnated devices for 6 days or 9 days (Vilarifio et al.,
2011; Swelum et al., 2018; Dursun, 2019a, 2019b; Kaya et
al., 2023).

In ovine husbandry, lamb production is influenced
significantly by weather conditions, husbandry practices,
nutritional management, and genetic factors such as breed
(Partida de la Pena et al., 2017).

Lépez-Garcia et al. (2021) used a progesterone (P4)
source (CIDR), which was previously used for 11 days, for
a second time for 10 and 12 days in a crossbred ewe breed
and reported that there was no difference in estrus,
pregnancy and multiple birth rates. Other studies have also
reported that keeping intravaginal P4 sources for a long
time did not change fertility. Animal care and feeding,
pasture quality and trace mineral deficiency directly affect
the success of synchronization (Kaya et al., 2023).

This study investigates the effects of hormonal
(intravaginal ~ progesterone  source) and  natural
synchronization (flushing) methods on estrus and lamb
production in Akkaraman ewes grazing on the same and
different pastures during the mating season.

Material and Method

This study was approved by the Local Ethics
Committee (Aksaray University Local Ethics Committee
for Animal Experiments, Approval Number: 2023/09/48).

In this study, Akkaraman sheep aged between 2 and 6
years, weighing between 53 to 68 kg, were selected. The
sampled population consisted of non-lactating Akkaraman
sheep within the specified age and weight range across four
enterprises. Specifically, three of these enterprises shared
the same pasture within a common settlement, while the
fourth enterprise utilized a separate pasture. The grazing
areas utilized for sheep were categorized based on
vegetation characteristics and grass yield per square meter,
resulting in the classification of pastures as either of
medium or poor quality (Cagan and Kokten, 2014). For
estrus synchronization, intravaginal progesterone (P4)
impregnated sponges (20 mg fluorogestenebacetate,
Chronogest, Intervet) were placed in the ewes in farms I
and II during the breeding season for 9 days, taking into
account the ram status in the farm. PGF2, (1 ml, im,
Estrumate, Intervet) was administered 2 days before
sponge removal and 500 IU PMSG (im, Chronogest,
Intervet) was administered just after the sponge removal.
24 hours after sponge removal, rams were added to the
flock for 5 days. In enterprises where sponges were
applied, this application was applied to the number of ewes
that was five times the number of rams and to the entire
flock at seven-day intervals. The specific application
schedule comprised inserting the sponge on Monday,
administering prostaglandin (PG) on the same day,
applying the sponge to the other group, removing the
sponge on Wednesday along with the administration of
pregnant mare serum gonadotropin (PMSG), and
subsequent PG application on Thursday, all within a five-
day timeframe. No additional feeding was given to the
sponge-fitted animals other than pasture feeding. In the
enterprise where flushing was applied (enterprise III),
100gr/day/head barley was given in addition to the pasture
21 days before the addition of the ram, and 300gr/day/head
barley was given from the 6th day onwards. Flushing was
terminated on day 20 after the last ewe was inseminated.
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Table 1. Summary of estrus rate, birth rate, twinning rate, and litter size Values across experimental groups.

1 11

111 1\ Total

Estrus Rate *

Birth Rate **
Twinning Rate ***
Lambing Rate ****
Litter Size
Fecundity

95.8% (0=479, v)
95.2% (n=4764)
5.9% (n=28,)
99.4% (n=4764)
1.06
1.01

1.13
1.10

98.3% (n=639%)
97.7% (n=635.)
12.9% (n=82y)
99.4% (n=635,)

94.7% (n=284,)  88.0% (n=176,)
88.3% (n=265p)  74.5% (n=149,)
24.5% (n=65.)  18.1% (n=27y,.)
93.3% (1=265)  84.7% (n=149;)
1.25 1.09
1.10 0.81

95.6% (n=1578)
92.4% (n=1525)
13.2% (n=202)
96.6% (n=1525)
1.12
1.04

I: Group — I (P4+poor pasture); 1I: Group — II (P4+medium pasture); III: Group — III (Flushing+medium pasture); IV: Group — IV (Medim pasture);
Each subscript letter denotes a subset of group categories whose column proportions do not differ significantly from each other at the .05 level.;*
Pearson Chi-Square = 39.8, Degrees of freedom = 3, P<0.001.;** Pearson Chi-Square = 130.2, Degrees of freedom = 3, P<0.001.;*** Pearson Chi-
Square = 55.0, Degrees of freedom = 3, P<0.001.;**** Pearson Chi-Square = 113.3, Degrees of freedom = 3, P<0.001.

No treatment or supplementary feeding (flushing) was
applied in the enterprise IV (Control). Ewes in estrus were
determined by the teaser rams in the morning and evening,
12 hours after the P4 source was removed. The ewes in
estrus were separated from the herd and left in the same
environment with the rams for 24 hours. Embryonic losses
could not be determined because pregnancy controls could
not be performed. However, embryonic losses may be
considered in ewes that showed estrus but did not give birth
(Table 1). The influence of pasture on fertility outcomes
following progesterone (P4) treatment was examined, and
the fertility effects of both P4 treatment and flushings were
compared within enterprises utilizing the same pasture.
Individual Pearson chi-squared tests were used to compare
incidence of estrus, parturition and birth type (i.e. single or
twin) between four groups. The bonferroni method was
employed to present the differences, if any, between these
four groups in each individual tests. The statistical tests
were performed using SPSS 26.0 software.

Results

The reproductive performance of ewes, which were P4
treated, but grazing on pastures classified either as poor
(group 1) or as medium (group II) quality yielded the
following respective values: 95.8% and 98.3% for oestrous
rates, 95.2% and 97.7% for birth rates, 99.4% and 99.4%
for lambing rates, 5.9% and 12.9% for twinning rates, 1.06
and 1.13 for lamb yield, and 1.01 and 1.10 for fecundity. It
was observed that estrus and birth rates were the highest in
Group-II. However, using post hoc test, the number of
estrus and fertile ewes in Group-II found to be statistically
same with Group-I where P4 was applied to ewes but they
were fed on poor pasture. For estrus and birth rates, Group-
II was statistically different that than Group-III (flushing +
medium pasture) and Group-IV (medium pasture). There
was no statistical difference between Group-I (P4 + poor
pasture) and Group-III (flushing + medium pasture) in
terms of estrus rate, while there was statistical difference
between these two groups in term of birth rate. Twinning
rate was found the highest in Group-III (flushing + medium
pasture), which was statistically same with Group-IV
(medium pasture). In terms of twinning rate, there was no
statistical difference between Group-IV (medium pasture)
and Group-II (P4 + medium pasture), as well. Twinning
rates of ewes fed on medium-quality pasture (Group —II, 111
and IV) were found to be statistically higher than those fed
on poor-quality pasture (Group — I). Litter size was found
highest for Group-III (flushing + medium pasture), while
the lowest for Group-I (P4 + poor pasture).

Discussion

Due to the typically low productivity of sheep in
Turkey, there is a notable decline in profitability.
Akkaraman Sheep, predominantly a fat-tailed breed, is
commonly reared in pasture-based systems, particularly in
regions characterized by suboptimal pasture quality
(Emsen et al., 2011). In recent years, short-term
synchronization protocols have been preferred in sheep.
Progesterone is kept in the vagina for 5 days, 6 days
(Dursun, 2019a), 7 days (Biehl, 2019) and 9 days (Dursun,
2019b) for synchronization of reproduction in ewes. It is
reported that the birth rate is generally higher if PGF2, and
eCG (PMSG) intramuscular injections are added to this
practice (Dursun, 2019a). Short-term protocols present
greater advantages compared to long-term protocols. The
diminished pregnancy rates observed in long-term
protocols are attributed to the relatively slower follicular
wave in sheep, leading to the permanent dominance and
subsequent ovulation of a single follicle. It is documented
that higher pregnancy rates are achieved in short-term
progesterone programs, primarily attributable to the
expedited occurrence of the follicular wave within a shorter
timeframe (Karaca and Ataman, 2009). When ewes were
subjected to a progesterone regimen lasting 5 days, the
estrus rate reached 100% upon the withdrawal of P4 on the
designated day, followed by the administration of PGF2a
11 days later. Utilizing a 6-day progesterone protocol, the
estrus rate exhibited variability within the range of 80.0%
to 100% (Dursun, 2019a; Kaya et al., 2023).

In investigations involving 7 and 11 days of
progesterone retention (P4 withdrawal day with PG + 300
IU PMSG), the observed estrus rates were 70.8% and
69.6%, respectively (Biehl et al., 2019). Najafi (2021)
reported an 80% estrus rate in a 7-day progesterone
retention study. In a separate study focusing on repeat-
breeder ewes, Dursun (2019b) documented a 58.3% estrus
rate with a 9-day progesterone retention period. It is stated
that pregnancy rates vary between 75-93.75% (Biehl et al.,
2019; Najafi, 2021), and as the time the P4 source remains
in the vagina increases, the pregnancy rate decreases and
the vaginitis rate increases.

In the present study, the estrus rates within the
experimental groups ranged from 88.0% to 98.3% (Table
1). The corresponding lambing rates were observed at
95.2%, 97.7%, 88.3%, and 74.5% across the groups.
Multiple-bearing ewes accounted for rates of 11.8%,
25.8%, 66.4%, and 18.1%, respectively (Table 1). Notably,
the group subjected to flushing exhibited a higher rate of
multiple births compared to the group utilizing the same
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pasture and synchronized with P4. These findings suggest
that natural methods, such as animal care and feeding, may
yield superior outcomes in terms of multiple births and
lamb productivity during the breeding season when
compared to chemical methods.

In Turkey, unconscious grazing in already poor
pastures causes severe damage to pastures and a decrease
in plant quality (Babalik and Fakir, 2017). Sheep grazing
on low-quality pastures suffer from insufficient energy,
protein and mineral substances. Protein deficiency also
reduces the absorption of trace elements. Such negativities
show their first effects on the reproductive system
(Mohebbi-Fani et al., 2014). Some trace elements such as
selenium (Se), copper (Cu), and cobalt (Co) serve as
structural elements and affect many enzymes and
hormones, as well as affecting pregnancy (Mitchell et al.,
2007; Vural et al., 2008; Uslu et al., 2017).

In a study conducted by Awawdeh et al. (2019), 600 TU
PMSG was administered on the day the sponge was
removed following a twelve-day application period. The
reported outcomes indicated a twin birth rate of 32.0% and
a pregnancy rate of 63.9%. In another study by Birdane and
Avdatek (2020), a progestin source was kept for 11 days,
resulting in an estrus rate of 90%, a pregnancy rate of 75%,
a multiple birth rate of 33.3%, and a lamb yield of 1.37. In
this study, it is noteworthy that the estrus rate surpassed
that reported in the aforementioned studies across all
treatment groups. Additionally, the multiple birth rate was
found to be superior only in the flushing group compared
to the studies mentioned above.

It has been reported that the stress factors increased
after the introduction of rams to the ewes grazing on low-
quality pastures (Mohebbi-Fani et al., 2012), however, in
animals fed with a high-energy diet, the quality of follicles,
oocytes and embryos was preserved against factors that
negatively affect fertility, and the P4 level was high at the
end of ovulation (Whaley et al., 2000).

Mohebbi-Fani et al. (2012) reported an elevation in
stress factors following the introduction of rams to ewes
grazing on low-quality pastures. On the other hand,
animals fed with a high-energy diet exhibited preservation
in the quality of follicles, oocytes, and embryos against
factors negatively affecting fertility. Additionally, an
increase in the progesterone (P4) level was observed after
ovulation (Whaley et al., 2000).

In a study which used similar methods to the current
study, it was reported that the estrus rate was 80%, the birth
rate was 60%, the multiple birth rate was 16.7% and the
lamb yield was 0.63% in the Morkaraman breed grazing on
high-quality pasture (Kaya et al., 2023).

In the study where they applied CIDR for thirteen days,
the birth rate was 55.56% and the lamb yield was 1.1
(Zonturlu et al., 2017). Musa et al. (2018) found estrus rate as
100%, pregnancy rate as 80%, lambing rate as 100%, and
birth rate as 100% after CIDR was kept in the vagina for 14
days. In the study where CIDR was applied for five days, it
was reported that 63% of pregnancy was obtained when
PGF2a was applied 20 hours before CIDR removal (Dixon et
al., 2006). The current study (see Table 1) presents a better
result for the breeders and the researchers.

In the current study, 5 mg dinoprost was employed for
luteolysis, which was consistent with previous research
methodologies (Dixon et al., 2006; Dursun, 2019a; Santos-

Jimenez et al., 2020). The estrus rates recorded at 95.8% and
98.3% in the PGF2,-treated groups (Group I and Group II),
as shown in Table 1, confirm the effectiveness of PGF2,-
induced luteolysis. Despite the higher estrus and ewe birth
rates observed in the progesterone and PGF2, treated groups
(Group I and Group II), the flushing group (Group III)
exhibited higher multiple birth rates and lamb yield per ewe
birth, as indicated in Table 1.

Lopez-Garcia et al. (2021) kept the intravaginal P4
source for 10 and 12 days and reported that all ewes
showed estrus until the 36th hour and pregnancy rates were
87.5% and 75% and twinning rates were 42.9 and 41.7%,
respectively. The pregnancy rate of 88.3 -97.7% obtained
in our study was higher than that of Lopez-Garcia et al.
(2021), while estrus and twinning rates were lower.

Conclusion

As a result, the difference between the presented study
and the existing literature information may be due to
factors such as application method, time, vitamin/mineral
deficiency, dose and duration of effect, and meadow and
pasture quality. However, it can be stated that pasture
quality and nutrition have a positive effect on all values
examined.
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