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Abstract

The present study was conducted to estimate the efficacy of various estrus synchronization protocols on
estrus response and progesterone profile in Mahabubnagar local goats. A total of 100 does aged between
2-5 years located at Livestock Research Station, Mahabubnagar were selected and randomly divided into
5 groups each with 20 does. First group were not treated with any protocol and considered as control.
Second group (GPG) were treated with GnRH on day 0, PGFza on day 7 and GnRH on day 9. Third
group (PPG) were treated with PGF2a on day 0, 7 and GnRH on day 9. Fourth group (SPG) were
inserted with vaginal sponges and kept in situ for a period of 9 days, PGF20 was given on day 8, on 9%
day sponges were withdrawn and GnRH was administered. Fifth group (SP) does were inserted with
vaginal sponges for 9 days, on 9 day sponges were removed and PMSG was administered. Estrus
response was observed from day 9 to 14 and allowed for natural service. Synchronization protocols
resulted significantly (p<0.05) higher estrus response rate than the control group. The onset of estrus was
significantly (p<0.05) lower in the treatment groups and duration of estrus was significantly (p<0.05)
higher in treated groups. The progesterone profile estimated at different time intervals on day 0, 3, 6 and
9 were shown significant (p<0.05) difference between the groups while, there was no significant (p<0.05)
difference on day of estrus. In conclusion, the results of the present investigation revealed that SP group
treatment regimen was the best in terms of estrus traits and reproductive performance in does followed by
GPG, PPG and SPG groups.

Keywords: Local goats, estrus synchronization, Ovsynch, GnRH, PGFza, PMSG

1. Introduction

The reproductive management of goats on a large scale becomes difficult due to poor estrus
expression and lack of heat detection techniques. In large flocks, estrus synchronization and
fixed time insemination is useful to augment the fertility in goats (Abdullah et al., 2008) [,
Assisted reproductive technologies (ARTs) are powerful tools to enhance reproductive
efficiency of small ruminants by estrus synchronization, increasing estrus response rate,
pregnancy rate and prolificacy in shorter duration even in non-breeding seasons.

The principle behind the estrus synchronization is controlling luteal phase of the estrus cycle
either by providing exogenous progesterone or by pre-mature luteolysis by means of luteolytic
agents. Estrus synchronization can be carried out by the conventional methods like alteration
in the light exposure period, buck exposure and the use of hormonal treatments. Synthetic
Gonadotropin Releasing Hormone (GnRH) preparations, equine chorionic gonadotropin
(eCG), human chorionic gonadotropin (hCG), progestagens administered by different routes
(oral, injections, vaginal pessaries) and prostaglandin (PGF,0) in different combination and
regimen are used for estrus synchronization in ruminants.

Ovsynch is one of the popularly used synchronizing protocols which helps to ensure ovulation
within a fixed period and produces good fertility (Panjaitan et al., 2020) 4. An easy method
of estrus synchronisation in goats is by the use of prostaglandins (PGFa) to cause luteolysis so
as to induce the subsequent follicular phase of the estrus cycle. Several synthetic analogues
have been used to induce rapid regression of the corpus luteum. Prostaglandins should be
administered from day 3 of the estrus cycle, when the corpus luteum of the goat is responsive
to PGF,0. (Rubianes and Menchaca, 2003) 281, Another method of estrus synchronisation is by
the use of natural progesterone impregnated in sponges, implants or silicon elastomers or the
use of its synthetic analogues such as norgestomet, fluorogestone acetate (FGA), methyl
acetoxy progesterone (MAP) and medroxy progesterone acetate (MPA). The progesterone or
progestagen treatment is popularly delivered though an intravaginal sponge, intramuscular or
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subcutaneous routes. Traditionally, intravaginal sponges are
inserted over periods of 9-21 days and in most cases, eCG or
PGF2a is administered two days before at the end of pessaries
removal. The administration of eCG at the end of
fluorogestone acetate treatment enhances estrus response.
Effective dose of eCG in goats ranged from 200 to 400 IU.
Besides, repeated administration of eCG is reported to
produce antibodies against eCG (Anti-eCG), thereby causing
reduced ovarian stimulation after subsequent treatments
(Rekwot et al., 2001) 281, The use of long-term progestagen
treatments have been shown to result in lowered fertility rates
(Rubianes and Menchaca, 2003 28, Fonseca et al., 2018) [,
On the other hand, decreased periods of progestagen
treatment may minimize vaginal discharge and infection, and
increase fertility (Ungerfeld and Rubianes 2002) [2,
Currently, short-term intravaginal progestagen treatment is
advocated.

Although several studies have attempted to improve the
breeding efficiency in goats, only few studies have been
conducted in Mahabubnagar local goats. Hence, the present
study was conducted to evaluate the efficacy of various estrus
synchronization protocols by administration of Synthetic
Gonadotropin Releasing Hormone (GnRH), prostaglandin
(PGF.a), Pregnant Mare Serum Gonadotropin (PMSG) and
Progesterone sponges to evaluate the efficacy of various
estrus synchronization protocols.

https://www.thepharmajournal.com

2. Materials and Methods

2.1 Experiment & experimental animals

The study was conducted at Livestock Research Station,
Mahabubnagar, PV Narasimha Rao Telangana Veterinary
University (PVNRTVU) with 16.737509 of longitude,
78.008125 latitude and 504 mts. above the mean sea level. A
total of 100 does and 10 bucks aged between 2-5 years were
included in the present study. The does and bucks were
properly identified (ear tagging), dewormed and vaccinated as
per schedule. Does having good body condition score (BCS)
of 2-4, normal kidding history and without any reproductive
problems during previous kidding were selected. The does
were selected after completion of 60 days post-partum period.
Pregnancy verification was done by ultrasonography using a
B-mode ultrasound scanner (Aloka, Prosound 2, Japan) with 5
to 7.5 MHz convex transducer trans abdominally. The
selected does were randomly divided into 5 groups consisting
of 20 in each.

2.2 Treatment groups

Group I (Control group)

This group comprised of 20 does which were not treated with
any treatment protocol and termed as control group to
compare with the animals treated with GPG, PPG, SPG and
SP protocols and depicted in Figure 1.

Control

DAY 0

No treatment

o | 1| 203 /45 6 78 ]9 liliuli]ili

===

DAY 9

Day 10 to 14
Estrous detection &
Natural service

Fig 1: Treatment regimen for group | (Control)

Group Il (GPG group)
This group comprised of 20 does which were treated with Inj.
GnRH (10pg) on day 0, Inj. PGF2a (125 pug) on day 7 and Inj.

GnRH (10 pg) on day 9, intramuscularly. The protocol was
showed in Figure 2.

GPG

DAY 0

GnRH

DAY 7

PGF2a

DAY 9

Day 10 to 14
Estrous detection &
Natural service

GnRH

Fig 2: Treatment regimen for group 1l (GPG)

Group 11 (PPG group)
This group comprised of 20 does which were treated with Inj.

PGF.a (125 pg) on day 0, Inj. PGFoa (125 pg) on day 7 and
Inj. GnRH (10 pg) on day 9, intramuscularly (Figure 3).
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PPG

DAY 0

PGF2au

DAY 7

Lol il 2 sl a s e 7 le 9 o]l 3] e

PGF2¢q

DAY 9

Day 10 to 14
Estrous detection &
Natural service

GnRH

Fig 3: Treatment regimen for group 111 (PPG)

Group IV (SPG group)

This group comprised of 20 does which were inserted with
vaginal sponges and kept in situ for a period of 9 days. Inj.
PGF.0 (125 pg) was given intramuscularly on day 8 i.e. 24

hours prior to sponge removal. On 9" day sponges were
withdrawn and Inj. GnRH (10ug) was administered
intramuscularly (Figure 4).

SPG

DAY 0

Vaginal sponge

DAY 7

nnnunnn-nnmnmm

Removal of vaginal sponge

DAY 9

Day 10 to 14
Estrous detection &
Natural service

PGF 2a

Fig 4: Treatment regimen for group 1V (SPG)

Group V (SP group)
This group comprised of 20 does which were inserted with
vaginal progesterone sponges and kept in situ for a period of 9

days. On 9" day sponges were withdrawn and Inj. PMSG
(300 1U) was administered intramuscularly (Figure 5).

SP

DAY 0

Vaginal sponge

DAY 7

— =

» Removal of vaginal sponge
» Administration of PMSG

DAY 9

Day 10 to 14
Estrous detection &
Natural service

Fig 5: Treatment regimen for group V (SP)

2.3 Progesterone estimation

Progesterone concentrations of experimental does were
measured on before treatment (day 0), Day 3, Day 6, Day 9
and on the day of estrus by enzyme- linked immunosorbent
assay (ELISA) using progesterone kits.

2.4 Estrus traits estimated

The efficacy of different estrus synchronization protocols
utilized in the present study were expressed in terms of onset
of estrus (time taken for induction of estrus), duration of
estrus and estrus response rate (%).

2.4.1 Estrus response

The post treatment estrus response was calculated by the
number of does in estrus divided by the number of does
treated and multiplied by hundred and expressed in per cent.

2.4.2 Time to onset of synchronized estrus

The onset of synchronized estrus was calculated from 9" day
after GnRH injection in GPG and PPG groups and after
sponge removal to the time of first appearance of estrus
symptoms. The time taken for exhibition of estrus was
expressed in hours.

2.4.3 Duration of estrus

The duration of behavioral estrus from the time of first
acceptance of mating to the last acceptance of mating by the
buck was recorded. The duration of estrus was expressed in
terms of hours.

2.5 Statistical analysis

The data collected were subjected to suitable statistical
procedures as described by Snedecor and Cochran (1994) 39,
One-way ANOVA was applied and statistical significance
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was set at p<0.05.

3. Results

3.1 Progesterone profile

The overall mean of progesterone concentration observed in
the present study on day 0, Day 3, Day 6, Day 9 and on the
day of estrus were 1.40+0.07, 2.78+0.10, 4.67+0.11,
2.70+0.08 and 0.74+0.70 ng/ml respectively.

The mean serum progesterone concentration in Control, GPG,

https://www.thepharmajournal.com

PPG, SPG and SP on the day of estrus were 0.72+0.05,
0.76+0.03, 0.77+0.02, 0.78+0.04 and 0.68+0.03 ng/mi
respectively and ranges 0.51-0.93, 0.41-0.98, 0.52-1.02, 0.39-
0.99 and 0.42-0.95 ng/ml respectively.

The statistical analysis of the data revealed that, the serum
progesterone concentration in the present study were
significantly (p<0.05) differed in different treatment groups
on day 0, day 3, day 6 and day 9 whereas, there is no
significant (p<0.05) difference on day of estrus.

Table 1: The serum progesterone concentration levels (ng/ml) in different groups of does (Mean = S.E.)

Group Day 0 Day 3 Day 6 Day 9 Day of estrus
Control 1.10+0.11* | 2.09+0.17% | 3.21+0.26% | 3.60+0.24° 0.72+0.05
GPG/Ovsynch | 1.48+0.15% | 2.49+0.14* | 3.85+0.18% | 1.32+0.13% 0.76+0.03
PPG 1.38+0.12% | 1.81+0.10* | 3.80+0.26* | 1.63+0.18° 0.77+0.02
SPG 1.83£0.21° | 3.50+0.23° | 6.16+0.25" | 3.77+0.15° 0.78+0.04
SP 1.22+0.12% | 4.01+0.16 | 6.34+0.28° | 3.22+0.16" 0.68+0.03
Overall 1.40+0.07 2.78+0.10 | 4.67+0.11 | 2.70+0.08 0.74+0.70
F-Value 0.015° 0.001° 0.001° 0.001° 0.332Ns
S: Significant.
NS: Non-significant.
Means with similar superscript(s) does not differ significantly.

3.2 Synchronized estrus

3.2.1 Estrus response

The overall estrus response rate (%) observed in the present
study was 76 per cent. The estrus response rate found in
different groups were 50, 80, 80, 75 and 95 per cent in

Control, GPG, PPG, SPG and SP groups, respectively. The
statistical analysis revealed that, there was significant
(p<0.05) difference in estrus response rate (%) among the
does treated with different protocols (Tab. 2, Fig. 6)

Table 2: Effect of different estrus synchronization protocols on estrus response rate

Grou Number of animals| Number of animals |Estrus response/Chi-square]
p under treatment [shown estrus response|  rate (%0) value
Control (n=20) 20 10 50
GPG/Ovsynch (n=20) 20 16 80 790"
PPG (n=20) 20 16 80 ( <'0 05)
SPG 20 15 75 P2
SP 20 19 95
Estrous response rate (%)
100
90
80
70
60
50
10
30
20
10
0
Control GPG PPG SPG SP

Fig 6: The estrus response rate in different groups of does

3.2.2 Time taken for onset of estrus

In the present study, the overall mean of time taken for onset
of estrus was 63.87+1.56 hours and the range was 26.51-
132.44 hours. The time taken for induction of estrus in
different groups were 124.30+4.08, 52.38+3.23, 65.25+3.23,
45.00+3.34 and 32.42+2.96 hours in Control, GPG, PPG,
SPG and SP groups, respectively. The data analysis revealed
that, there was significant (p<0.05) difference in time taken

for onset of estrus among the does treated with different
protocols (Tabble 3, Figure 7).

3.2.3 Duration of estrus

The overall mean of duration of estrus was 39.29+0.89 hours
and the range was 23.50-55.69 hours. The duration of estrus
in Control, GPG, PPG, SPG and SP groups of does were
28.30+2.41, 38.25+1.90, 45.38+1.89, 32.33t+1.97 and
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52.21+1.75 hours,
revealed that, there was significant (p<0.05) difference in

respectively. The statistical

analysis

https://www.thepharmajournal.com

duration of estrus among the does treated with different
protocols (Table 3, Figure 8).

Table 3: Effect of different treatment protocols on the onset of estrus and duration of estrus in does (Mean + S.E.)

4, Discussion

Grou Number of animals| Number of animals Onset of estrus (hours)  [Duration of estrus (hours)
P kept for study |shown estrus response| MeanzS.E. Range Mean#S.E. Range
Control 20 10 124.30+4.08% | 116.16-132.44 | 28.30+2.41¢ | 23.50-33.10
GPG/ Ovsynch 20 16 52.38+3.23%° | 45.94-58.81 | 38.25+1.90* | 34.45-42.04
PPG 20 16 65.25+3.23" | 58.81-71.69 |45.38+1.89* | 41.58-49.17
SPG 20 15 45.00+3.34 | 38.35-51.64 |32.33+1.97% | 28.42-36.25
SP 20 19 32.42+2.96% | 26.51-38.33 | 52.21+1.75% | 48.73-55.69
Overall 100 76 63.87+1.56 | 26.51-132.44 | 39.29+0.89 |23.50-55.69
F-value 0.001% 0.001%
S: Significant.
NS: Non-significant.
Means with similar superscript(s) does not differ significantly.
Onset of estrous (hours)
140 ;
124.30+4.08
120 J
100
80 ]
i 65.254+3.23
60 ] 52.3813.23
] 45.00+£3.34
40 32.42+2.96
"] D
0
Control GPG PPG SPG SP
Fig 7: The onset of estrus (hours) in different groups of does
Duration of estrous (hours)
60 -
i 52.21:[i1 75
30 7 45.38+1.89
40 38.2?1.90
i 32.33+1.97
1 28.30+2.41
30 I
20 -
10 -
0 J
Control GPG PPG SPG SP

Fig 8: The duration of estrus (hours) in different groups of does

4.1 Progesterone profile during synchronization protocol
The progesterone profile estimated at different time intervals
on before treatment i.e. day 0, 3, 6 and 9 were shown
significant (p<0.05) difference between the groups (Table 1).

In the GPG protocol

the mean serum progesterone

concentrations on day 0, 3, 6 and 9 were 1.48+0.15,
2.49+0.14, 3.85+0.18 and 1.32+0.13 ng/ml, respectively. The
concentration was increased from day O to day 6 and it fallen
by day 9. The progesterone changes observed during the
protocol were similar with the findings of Holtz et al. (2008)
3 in Boer goats, Gupta et al. (2021) M in Salem goats.
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Whereas the mean concentration of progesterone at different
days of treatment ovserved by Holtz et al., 2008 [*3 (10.9,
156, 1.9, 1.1 and 0.9 ng/ml on day O, 7, 8, 9 andl0,
respectively) and Gupta et al., 2021 [*1 (5.13, 5.64, 1.62, 1.90
and 2.41 ng/ml on day 0, 7, 8, 9 and10, respectively) were
slightly higher. Similar findings were observed by Yede et al.
(2021) B in Surti Goats and the serum progesterone
concentrations on 0, 5 and 11 were 1.44+0.17, 1.60+0.13
and1.48+0.10 ng/ml.

The changes may be due to first GnRH injection used in
Ovsynch protocol which initiates the release of FSH and LH
from anterior pituitary. If the ovulation occurs following the
first GnRH of Ovsynch, follicular wave emergence may be
synchronized. A follicle on the ovary grows and becomes a
dominant follicle and the progesterone concentration is
decreased by regression of corpus luteum after PGF,a on day
7. Follicular growth continues and preovulatory follicle
grows. The second GnRH injection on day 9 reinitiates the
release of LH from pituitary and ovulation of pre-ovulatory
follicle is achieved (Pursley et al., 1997 [?°l: Geary et al., 1998
(1 and Stevenson et al., 1999) (1,

In the PPG protocol the mean serum progesterone
concentrations on day 0, 3, 6 and 9 were 1.38+0.12,
1.81+0.10, 3.80+0.26 and 1.63+0.18 ng/ml, respectively. The
concentration was increased from day 0 to day 6 and it fallen
by day 9. The progesterone changes observed during the
protocol were in accordance with the findings of Gupta et al.
(2021) M in Salem goats. The corpora lutea can be
responsive to PGF,a from day 3 of the estrus cycle (Rubianes
et al., 2003) 2% to the day of natural luteolysis, therefore,
animals in anestrus or in early or late luteal or follicular phase
at the time of injection will not respond to the treatment.
Having in mind the impossibility of knowing the phase of the
estrus cycle in a group of females, it is thus necessary to
administer two injections of PGF.a, 9-10 days apart;
therefore, almost all the animals in the group will be in mid-
luteal phase at the second dose and will respond to the
treatment.

In the SPG protocol the mean serum progesterone
concentrations on day 0, 3, 6 and 9 were 1.83+0.21,
3.50+0.23, 6.16+0.25 and 3.77+0.15 ng/ml, respectively. The
concentration was increased from day O to day 6 and it fallen
by day 9. The literatures reported on these findings were
scanty to compare and contrast the present findings. In this
protocol progesterone or its analogues, are based their effects
on the luteal phase of the cycle, simulating the action of
natural progesterone produced in the corpus luteum after
ovulation, which is responsible for Controlling LH secretion
from the pituitary. Thus, Control of the life of the corpus
luteum or manipulation of circulating progesterone
concentrations allows for regulation of estrus and ovulation
(Hansel and Convey, 1983) [*2,

In the SP protocol the mean serum progesterone
concentrations on day 0, 3, 6 and 9 were 1.22+0.12,
4.01£0.16, 6.34+0.28 and 3.22+0.16 ng/ml, respectively. The
concentration was increased from day 0 to day 6 and it fallen
by day 9. The literatures available on these findings were
scanty to compare and contrast. Principally, the reason for the
use of gonadotrophin especially PMSG, is to induce a mild
super ovulation. This phenomenon is reported to cause
increased twining percentage in less prolific breeds of goats
and sheep (Delgadillo et al., 2009) 81,

There was no significant (p<0.05) difference in the
progesterone concentration in Control, GPG and PPG groups

https://www.thepharmajournal.com

and the concentrations were significantly (p<0.05) lower,
when compared with the SPG and SP groups on day 3, day 6
and day 9. The higher mean progesterone concentration
observed on day 6 in SPG and SP protocols were due to the
progestagens inserted in vagina and the immediate falling of
progesterone is due to the removal of sponges.

The mean serum progesterone concentrations in Control,
GPG, PPG, SPG and SP on the day of estrus were 0.72+0.05,
0.76+0.03, 0.77+0.02, 0.78+0.04 and 0.68+0.03, respectively.
The statistical analysis revealed that, there was no significant
(p<0.05) difference among the groups treated with different
protocols when compared with the Control. The
concentrations observed in the study were in accordance with
the findings of Kunbhar et al. (2019) I3 in Kamohri goat
does, Yede et al. (2021) B3 in Surti goats.

4.2 Estrus Synchronization

4.2.1 Estrus response rate

In the present investigation, the estrus response rate is
significantly (p<0.05) higher in the treated groups (GPG,
PPG, SPG and SP) over the Control. It is an indication that
the synchronization protocols resulted higher estrus response
rate than the Control.

The estrus response rate in GPG (ovsynch) protocol is 80 per
cent. However, lower estrus response of 71% was reported by
Riaz et al. (2012) " in beetal and dwarf does and 75% estrus
response reported by Panicker et al. (2015) 2 in Malabari
crossbred goats. Whereas, higher estrus response of 100%
was observed by Senthil Kumar et al. (2016) 2! in Tellicherry
goats, Cinar et al. (2017) [ in hair goats and Panjaitan et al.
(2020) * in Kacang goats.

The estrus response rate in PPG protocol was 80% whereas,
higher estrus response of 97% was observed by Bitaraf et al.
(2007) ™ in Nadooshani goats, 100% by Riaz et al. (2012) [?7]
in Beetal and dwarf goats, Osman and Elzagafi 2016 in
Desert goats, Biradar et al. (2019) B! in Malabari goats and
Parmar et al. (2020) 1 in Surti goats.

Estrus response rate in SPG protocol was 75%; the present
findings were in agreement with Martemucci and Alesandro
(2011) 18 in dairy goats and the literature available on this
protocol is scanty.

In the present study estrus response rate observed in SP
protocol was 95%, the similar findings (100%) were observed
by Holtz et al. (2008) ¥ in Boer goats. Whereas, lower
findings were reported by Omontese et al. (2013a) ¥ in Red
Sokoto does (82.1%) and 73.8% in Sahel goats (Omontese et
al., 2012) 081,

The estrus response rate was 50% in the Control group which
were not received any treatment in the present study. Whereas
Dash et al. (2019) [ reported 55% estrus response in Black
Bengal does and Kavitha et al. (2018) 4 reported 70% in
non-descript does. 100% estrus response was observed by
Parmar et al. (2020) > in Surti goats and Osman and
Elzagaffi 2016 ?° in Desert goats. 88% estrus response was
observed by Bowdridge et al. (2013) B! in Boer goats.

In the present investigation estrus response rate found in
different groups were 50, 80, 80, 75 and 95% in Control,
GPG, PPG, SPG and SP, respectively. The statistical analysis
revealed that, there was significant (p<0.05) difference in
estrus response rate among the does treated with different
protocols. The highest estrus response rate was found in SP
protocol (95%). The GPG and PPG protocols were shown
80% estrus response rate in each, followed by SPG (75%) and
Control (50%). The results revealed that through the SP
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protocol significantly (p<0.05) higher estrus response can be
achieved in the local goats.

4.2.2 Onset of estrus

The present study, the time taken for onset of estrus in GPG
group from second GnRH injection (9" day) was 52.38 + 3.23
hours whereas, lesser time for onset of estrus was reported
that in Tellicherry goats as 36.55 + 0.60 hours (Senthil Kumar
et al., 2016) ° and malabari cross bred goats as 49.92 + 1.94
hours (Panicker et al., 2015) 24,

The present findings shown the time taken for onset of estrus
from GnRH injection in PPG protocol from 9" day was 65.25
+ 3.23 hours whereas, higher time for onset of estrus was
recorded by Osman and Elzagafi 2016 % in desert goats as
69.60+0.65 hours, lesser time for onset of estrus was reported
by Bitaraf et al. (2007) ™! in Nadooshani goats as 26 hours,
Riaz et al. (2012) 71 in Beetal and dwarf goats as 36.0+1.2
hours, Omontese et al. (2013) 1 in Red sokoto does as
32.1+2.3 hours and Parmar et al. (2020) 23 in Surti goats as
52.33+1.35 hours.

In the present study time taken for onset of estrus in SPG
group from GnRH injection on 9" day was 45.00 + 3.34 hours
whereas, lesser time (34.7+6.70 hours) for onset of estrus was
reported by Martemucci and Alesandro (2011) [¢1 in dairy
goats and the literature available is scanty to compare and
contrast the present findings.

In the SP protocol time taken for onset of estrus was
32.42+2.96 hours after removal of sponges; the present
findings were within the range of the reports of Omontese et
al. (2013) 11 Andhrabi et al. (2015) 2, Holtz et al. (2008)
(13 Omontese et al. (2012) [*81 29.3 + 4.6, 30.6 + 10.1, 37 and
38.4 + 9.6 hours, respectively.

The time taken for onset of estrus was 124.30 + 4.08 hours in
the Control group. Whereas, higher time for onset of estrus
observed by Osman and Elzagaffi 2016 2% (181+45.51 hours)
in desert goats. In the present investigation onset of estrus
found in different groups were 124.30+4.08, 52.38+3.23,
65.25+3.23, 45.00+3.34, and 32.42+2.96 hours in Control,
GPG, PPG, SPG and SP, respectively. The statistical analysis
revealed that, there was significant (p<0.05) difference in
onset of estrus among the does treated with different
protocols. There was no significant (p<0.05) difference
between the SP and SPG (32.42+2.96 & 45.00+3.34); GPG
and PPG (52.38+3.23 & 65.25+3.23); GPG and SPG
(52.38+3.23 & 45.00+3.34) protocols. The Control group was
shown significantly (p<0.05) higher time for onset of estrus
(124.30+4.08 hours) than the treatment groups.

4.2.3 Duration of estrus

The duration of estrus observed in GPG protocol was
38.25£1.90 hours. This was in agreement with the findings of
Pujar et al. (2016) 41 in Osmanabadi goats. Whereas, higher
duration (44.7+4.9) was reported by Riaz et al. (2012) 2?7 in
Beetal and Dwarf goats, lower duration of estrus was
observed in Telicherry goats (Senthil Kumar et al. 2016) [?°]
and Malabari crossbred goats (Panicker et al. 2015) 24 were
32.60+0.73, 35.05+4.79 hours, respectively.

The duration of estrus observed in present study using PPG
protocol was 45.38+1.89 hours, which was in agreement with
the findings of Omontese et al. (2013) [*1 in Red sokoto does
(41.1£0.9 hours) and Riaz et al. (2012) 1 in Beetal and
dwarf goats (47.1+2.9 hours). Whereas, lower duration of
estrus was reported by Bitaraf et al. (2007) ! in Nadooshani
goats as 22.0+0.3 hours, Osman and Elzagaffi (2016) % in
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Desert goats as 20.80+0.13 hours and Parmar et al. (2020) %]
in Surti goats as 28.72+0.54 hours.

The observed duration of estrus in SPG group was 32.33+£1.97
hours; the present findings lower when compared with the
findings of Kavitha et al. (2018) M in non-descript goats
(42.20+1.32 hours). The duration of estrus observed in SP
protocol was 52.21+1.75 hours; which was higher than the
reports of Holtz et al. (2008) [*3, Omontese et al. (2012) [8]
and Kavitha et al. (2018) [ as 26.6+4.8, 23.1%5.2,
49.50+0.94 hours, respectively. The observed duration of
estrus in Control group was 28.30+2.41 hours. Higher
duration was reported by Kavitha et al. (2018) 4 in non-
descript does as 40.93+1.49 hours. Whereas lower duration of
22.20+0.53 hrs observed by Osman and Elzagaffi (2016) 2%
in Desert goats.

In the present study the mean duration of estrus in Control,
GPG, PPG, SPG and SP groups of does were 28.30+£2.41,
38.25+1.90, 45.38+1.89, 32.33+1.97 and 52.21+1.75 hours,
respectively. The data analysis revealed that, there was
significant (p<0.05) difference among the does treated with
different protocols. The higher duration of estrus was
observed in SP group (52.21+1.75 hours); However there was
no significant (p<0.05) difference between SP and PPG
(52.21+1.75 vs 45.38%£1.89 hours); PPG and GPG
(45.38+1.89 vs 38.25+1.90 hours); SPG and GPG
(32.33+1.97 vs 38.25%1.90) while lower duration was found
in Control group (28.30+2.41 hours).
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7. Appendix

GnRH - Gonadotropin Releasing Hormone.
PGF.a - Prostaglandin F, Alpha.

PMSG - Pregnant mare serum gonadotropin.
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