RESEARCH ARTICLE

Efficacy of Various Estrus Synchronization Protocols in
Improving Conception Rate in Surti Goats

Chirag P. Parmar*, Jagdish A. Patel?, Md. Manzarul Islam?, Arjan J. Dhami?, Ashish C. Patel®

ABSTRACT

The objective of the study was to compare the efficacy of three different estrus synchronization protocols for estrus induction/
synchronization and conception rate in Surti does. Forty adult non-pregnant Surti goats were selected and equally divided based on
serum progesterone levels into four groups (n=10 each), viz., Group-1: Intravaginal sponge protocol with natural service by intact buck
after sponge removal, Group-Il: Double PGF,a injection protocol (11 days apart) with natural service within 48 to 144 h after 2" pG
injection, and Group-Ill: Ovsynch protocol with natural service after 2" GnRH injection, and Group-IV: was kept as untreated control.
Goats having progesterone level <0.8 ng/mL and =1.4 ng/mL were kept in Group-I and Ill, and in Group-ll, respectively. The estrus
response was found 100% in the goats kept under each treatment group and 30% in control during study period of two months. Estrus
induction intervals from last PGF,a injection were statistically similar in all treatment protocols. Significantly (p<0.05) shorter estrus
duration was observed in ovsynch as compared to intravaginal sponge and double PGF,a injection protocols. Conception rates in
Group |, Il and Il at induced estrus were 60, 80 and 40, and overall of 3 cycles 100, 100 and 80 %, respectively. In control Group-IV, out
of 3 goats exhibited estrus, 1 conceived at first estrus and 1 in 2" cycle. Thus, double PG treatment protocol (Gr-Il) appeared the best,
followed by vaginal sponge (Gr-l) in terms of conception rate at induced estrus (80 vs. 60%), and overall of 3 cycles (100 vs. 100%) over

Ovsynch protocol (Gr-ll), and untreated control goats.
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INTRODUCTION

Livestock rearing is one of the most important economic
activities in the rural areas of the country, contributing
significantly to the national economy. India possesses an
enormous goat population numbering 148.88 million
(Livestock Census, 2019), which is the second highest after
cattle population and constitutes an important role in
rural livestock as it provides employment on a large scale
to the down trodden people, and hence, it is essential to
improve the reproductive efficiency in these small ruminants
using different scientific techniques. Goats are seasonally
polyoestrous animals (Saribay et al., 2012). However, most
of the Indian goat breeds show estrus throughout the year
(Mazumdar and Mazumdar, 1983). The Surti goat is one of the
best dairy goats. The total population of this breed is very small
(0.30% of total goat population, GOI, 2013), when compared
to other goat breeds and it is one of the endangered breeds
of goats of Indian origin (Mandal et al., 2014).

Profitability of goat rearing depends on exploitation
of fertility potential which can be achieved with assisted
reproductive technology (ART). The value of estrus
synchronization is vital in goats as the duration of both
estrous cycle and estrus is variable (Rahman et al., 2008) and
they exhibit silent estrus (Greyling and Van der Nest, 2000).
Synchronization of estrus with timed hormonal treatment
is an extensively used ART in small ruminants (Biradar et al.,
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2019). Estrus synchronization is manipulation of either luteal
or follicular phase of the estrous cycle for making the animals
to attain estrus at the same day using exogenous hormones
(Wildeus, 2000). Hence, this study was carried out to compare
the efficacy of various estrus synchronization protocols on
conception rates in Surti goats.
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MATERIALS AND METHODS

The Surti does between 2 and 3 years of age with a body
weight of 25 to 30 kg were selected for the experiment. Before
initiating trial, adult Surti does were kept separate from the
buck for 30 days and does were scanned by transabdominal
ultrasonography (USG) to determine the pregnancy, if any.
The non-pregnant does were kept isolated further for one
month and again transabdominal USG was done to rule out
missed early pregnancy, if any, during previous scanning.

Atthe time of initiation of experiment, based on the serum
progesterone (P,) value, a total of forty non-pregnant does
were equally divided into three hormonal protocols and one
control group (n=10/group). In group-I and Ill, does having
serum P, concentration < 0.8 ng/ml were synchronized using
intravaginal sponge and ovsynch protocol, respectively. In
group-ll, does having serum P, concentration =1.4 ng/ml
were synchronized using double PGF,a injection protocol.
In group-|, intravaginal sponge was inserted for 11 days. All
does were injected with inj. cloprostenol sodium @ 125 pg/
doe one day before sponge removal and with inj. GhnRH @ 8
pg/doe intramuscularly at sponge removal. In group-Il, does
were injected with inj. cloprostenol sodium @ 125 pg/doe
twice at 11 days apart. In group-Ill, does were injected with
inj. GnRH (Buserelin acetate) @ 8 pg/doe on day 0, followed by
inj. cloprostenol sodium @ 125 pg/doe on day 7 and inj. GnRH
@ 8 pg/doe on day 9, intramuscularly. Buck was introduced to
goats after sponge removal; after 48 h of 2"? PGF,a injection
and after 2" GnRH injection for breeding in group-|, Iland lll,
respectively. The does under each treatment group returning
to estrus, after first breeding were again kept with a fertile
Surti buck for 5 days for two more subsequent estruses. In
group IV (Control) ten does having either side of progesterone
concentration (< 0.8 and > 1.4 ng/ml) were kept with a fertile
Surti buck for sixty days without any hormonal therapy.

The data so generated of conception rates at induced
estrus and overall of 3 cycles among treatment groups were
analysed using Chi-square test.

ResuLts AND Discussion

Estrus Induction Response and Induction Interval

In current experiment, cent per cent estrus induction
response was recorded in all three estrus synchronization
protocols (Table 1), which corroborated well with the reports
of Cinar et al. (2017), Chaudhary et al. (2018) and Farooq;i et al.
(2021) for groups llI, Il and |, respectively.

Mean interval forinduction of estrus from PGF,a injection
in intravaginal sponge, double PGF,a injection and ovsynch
protocols were 52.80+0.92, 50.70+1.64 and 51.90+1.27 h,
respectively, which were statistically similar (Table 1). Mean
estrus induction interval after PGF,a injection recorded by
Dogan etal. (2016), Senthilkumar et al. (2016), Eski et al. (2021)
and Pangestuningrum et al. (2021) in different breeds of goats
was longer than current finding of group-I. Hafid et al. (2021)
reported estrus induction interval of 25.13 h from 2"¢ PGF,a
injection, which is lower than present finding of 50.70+1.64 h
in group-Il. Senthilkumar et al. (2016) and Farooqi et al. (2021)
also reported shorter estrus induction interval than current
finding in does of group-II.

Duration of Estrus

Mean duration of estrus in intravaginal sponge, double
PGF,a and ovsynch protocol was 33.90+1.79, 32.10+1.73 and
24.30+0.94 h, respectively (Table 1). A significant (p<0.05)
difference was found in ovsynch protocol with lesser duration
of estrus in comparison to intravaginal sponge and double
PGF,a protocols. The duration of estrus recorded in group | &
Il was longer than 23.5+1.1 h reported by Dogan et al. (2016)
and 27.50+1.23 h by Chaudhary et al. (2018), respectively;
however, Kanduri et al. (2022) recorded higher duration of
induced estrus (38.25+1.76 h) with ovsynch protocol than
present finding in group-Ill.

Conception Rate

Overall, 100 (10/10) per cent conception rate was found
in both intravaginal sponge and double PGF,a injection
protocols. However, under ovsynch protocol significantly
lower [80% (8/10)] conception rate was observed as
compared to other two treatment protocols. Conception
rates at induced estrus in Surti goats covered under
intravaginal sponge, double PGF,a injection and ovsynch
protocols were found to be 60.00 (6/10), 80.00 (8/10) and
40.00 (4/10) %, respectively. All the Surti goats treated
under intravaginal sponge and double PGF,a injection
protocols conceived by 2" cycle post-treatment. However,
under ovsynch protocol only 33.33% (2/6) goats conceived
at 2"¢ cycle post-treatment and among the remaining
non-conceived goats, 50.00 % (2/4) were conceived
in 3" cycle post-treatment, giving overall 3 cycles
conception rate of 80.00 % (Table 2). Conception rates at
induced estrus differed significantly among treatment
protocols, being lowest in ovsynch protocol followed by

Table 1: Estrus induction response, PGF,a inj. to estrus induction interval and duration of estrus in Surti does under different estrus synchroniza-

tion protocols

Estrus induction
response (%)

Synchronization protocols No. of animals

PGF,a inj. to estrus

induction interval (h) Duration of estrus (h)

Intravaginal sponge 10 10/10 (100%) 52.80+0.92 33.90°+1.79
Double PGF2aiinjection 10 10/10 (100%) 50.70+1.64 32.10°+1.73
(11 D apart)

Ovsynch 10 10/10 (100%) 51.90+1.27 24.307+0.94
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Table 2: Conception rates in goats under various estrus synchronization protocols at induced / 1%t estrus, 2" cycle, 3" cycle and overall of 3 cycles

Conception Rate (%)

Synchronization protocols No. of animals

Induced/First estrus Second cycle Third cycle Overall of 3 cycle
. 100%
Intravaginal sponge 10 60.00% (6/10) (4/4) - 100% (10/10)
S 100%
Double PGF2a injection 10 80.00% (8/10) 2/2) - 100% (10/10)
50.00% 80.00%
0, 0,
Ovsynch 10 40.00% (4/10) 33.33% (2/6) (2/4) (8/10)
(2 Test X2 =*1* 3.33 x2= f; 143
0, 0,
Control 10 33.33% (1/3) 5?1'(/)%/0 0(8/01? 66.66% (2/3)
** Highly significant (P<0.01) between treatment groups
intravaginal sponge and double PGF,a injection protocol. A CKNOWLEDGEMENT

In addition to this, only 3 goats came in estrus in control
group IV during study period of two months. Among them,
one goat conceived in 1% cycle and one more in 2" cycle,
while the third goat remained un-conceived. Thus, 33.33
(1/3), 50.00 (1/2) and 66.66 (2/3) % conception rates were
achieved in 1%, 2" and overall of 3 cycle, respectively, in
control group IV.

Cent per cent overall conception rate observed in group-I
was almost double than the 51.70 % reported by Amle
et al. (2018). Anya et al. (2017) and Chaudhary et al. (2018)
observed 88.24 and 83.33 % overall conception rate in does
treated with double PGF,a injection protocol, which are in
harmony with the present finding of group-Il. Comparatively
lower overall conception rates of 56.00 and 42.80 % than
the current finding of group-IIl were reported by Al-Hassan
and Al-Samawi (2017) and Farooqi et al. (2021), respectively.
The variation in results recorded in different studies could
be due to differences in breed, age, season, nutritional and
physiological status of animals, hormonal products used,
estrus detection and breeding strategies adopted etc.

CONCLUSIONS

The estimation of serum progesterone levels by
radioimmunoassay helped to confirm the current ovarian
status of the does before undertaking various hormonal
protocols for synchronization of ovulation and to observe
the response to treatment in terms of estrus induction and
pregnancy rate. Cent per cent estrus response with all three
treated (intravaginal sponge, double PGF,a and ovsynch)
protocols indicate that 125 pg cloprostenol was sufficient
to produce luteolysis in Surti goats. The application of all
three protocols were found to be good tools for induction
and synchronization of estrus (100%) and ovulation as well
as cyclicity and enhancement of pregnancy rate in Surti
goats. Further, double PGF,a injection protocol appeared
better followed by intravaginal sponge for conception rate
atinduced estrus.
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