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ABSTRACT
PO cattle have weaknesses to show clear estrus signs which cause difficulty in artificial insemination implementation. The present study was designed to obtain ovarian dynamic as effect of GnRH
injection in ovsynch protocol based on progesterone intravaginal device. Heifers (18) and cows (n=
12) were allocated to one of three groups. Cuemate-PGF2α (CP) group inserted with a Cuemate on
day 0-7 and injected with prostaglandin on day 7. Cuemate-PGF2α-GnRH (CPG) group was treated
as CP group with the addition of GnRH injection on day 9. GnRH-Cuemate-PGF2α-GnRH (GCPG)
group was treated as CPG group with addition of GnRH injection on day 0. Ultrasonography was
performed on days 0-3, day 7 until ovulation and 7 days after ovulation. Percentage of ovulation
synchronization increased significantly (P<0.01) between CP, CPG, and GCPG, respectively, both
in heifers (16%, 50%, and 85%, respectively) and cows (0%, 60%, and 100%, respectively), on day 11.
Preovulatory follicle diameters between CP, CPG, and GCPG treatments were not different significantly both in heifers (11.9±0.5, 11.9±0.5, and 12.1±0.6 mm, respectively) and cows (11.7±0.4, 11.8±0.7,
and 11.1±0.6 mm, respectively). This study concluded that GCPG protocol increased the synchrony of
ovulation rate both in cows and heifers, without affecting the follicle preovulatory and CL diameters.
Key words: ovarian dynamic, GnRH, ovsych, PO Cattle
ABSTRAK
Sapi PO memiliki kelemahan dalam menunjukkan tanda tanda berahi yang jelas sehingga menyulitkan untuk pelaksanaan inseminasi buatan. Penelitian ini dilakukan untuk mendapatkan informasi dinamika ovarium pada sapi PO sebagai respons terhadap penyuntikan gonadorelin (GnRH)
dalam protokol ovsynch berbasis preparat progesteron intravaginal. Sapi dara (n= 18) dan induk (n=
12) dibagi secara acak menjadi tiga kelompok. Kelompok satu, Cuemate-PGF2α (CP), diberi perlakuan dengan memasukkan cuemate ke dalam vagina pada hari ke-0-7 dan disuntik prostaglandin
pada hari ke-7. Kelompok dua, Cuemate-PGF2α-GnRH (CPG), sama dengan kelompok satu, tapi
dengan penambahan penyuntikan GnRH pada hari ke-9. Kelompok tiga, GnRH-Cuemate-PGF2αGnRH (GCPG), sama dengan kelompok dua, tapi dengan penambahan penyuntikan GnRH pada
hari ke-0. USG dilakukan pada hari ke-0-3, 7 sampai ovulasi dan 7 hari setelah ovulasi. Persentase
sinkronisasi ovulasi meningkat sangat nyata (P<0.01) berturut-turut pada CP, CPG, dan GCPG pada
dara (16%, 50%, dan 85%) maupun induk (0%, 60%, dan 100%), pada hari ke-11. Diameter folikel praovulatori tidak berbeda nyata antara perlakuan CP, CPG, dan GCPG pada dara (11.9±0.5, 11.9±0.5, dan
12.1±0.6 mm) maupun pada induk (11.7±0.4, 11.8±0.7, dan 11.1±0.6 mm). Penelitian ini menyimpulkan
bahwa protokol GCPG meningkatkan persentase sinkronisasi ovulasi baik pada dara maupun induk
tanpa mempengaruhi diameter folikel praovulatori maupun korpus luteum.
Kata kunci: dinamika ovaria, GnRH, ovsych, Sapi PO
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INTRODUCTION
Ongole cattle (Bos indicus) are well-adapted breeds
to the tropical climate. They have high resistance to the
external parasites and well adapted to the low quality
of feed (Gaur et al., 2002). However, Ongole cattle is reported to have shorter period of estrous than Bos taurus
breed and this breed is often does not show clear signs
of estrous, and the estrous mostly start in the evening
(Behl et al., 2010). Those weaknesses of reproductive
signs cause difficulty in implementing artificial insemination (AI) (Sartori & Baros, 2011; Acevedo et al., 2007).
The Ongole cattle were introduced to Indonesia
started at early of 19th century and they were bred mainly with local Java breed cattle to produce cross breed
beef cattle known as Ongole Grade cattle (Diwyanto,
2008). The Ongole Grade cattle were reported to have
long days open caused by estrus detection problems
which resulted in long calving interval (Astuti, 2004;
Nuryadi & Wahjuningsih, 2011). Therefore it is necessary to establish an appropriate estrous synchronization
protocol to optimize estrous detection in Ongole Grade
cattle.
Recently, the estrous synchronization protocols
are focused on the controlling of follicular waves to
synchronize ovulation (Ovsych protocol) by combining
gonadotropin releasing hormone (GnRH), progesterone
device, and PGF2α treatments to support fixed time
artificial insemination (FTAI) program (Sahu et al., 2014;
Kasimanickam et al., 2014). A single injection of GnRH
causes a release of LH, which leads to synchronized
ovulation or luteinization of most large dominant
follicles. Consequently, a new follicular wave is initiated in all cows within 2 to 3 d of GnRH administration
(Patterson et al., 2003). While progesterone supplementation between GnRH and PGF2α injections improves
synchronization and is useful to prevent premature
estrus, LH surge, and ovulation in cattle without prolonging a AI program (Sá Filho et al., 2010; Whittier et al.,
2010; Peterson et al., 2011).
Several methods of ovulation synchronization
based on GnRH and progesterone device produce tight
synchronization for AI application and resulted in an
acceptable pregnancy rate both for B. taurus (Azevedo
et al., 2014; Kim et al., 2005) and B. indicus (Martins et
al., 2014; Meneghetti et al., 2009). However, more observations are required whether those protocols will be
suitable for Ongole Grade cattle. The aim of the present
study was to obtain information of ovarian dynamic include follicular wave development, ovulation rate, preovulatory follicle diameter, and subsequent CL diameter
in heifer and cow as effect of GnRH in ovsynch protocol
based on progesterone intravaginal device.

years of age with body weight ranging from 325 to 375
kg. Body condition scores (BCS) of cattle were between
2.7 and 3.2 based on 0 to 5 score basis point, had normal
reproductive organ and estrous cycle. They were maintained in the barn, feed daily with 30 to 40 kg chopped
grass and 2 to 3 kg concentrate ration for each cattle.
Treated cattle which were used for more than once per
treatment were given 2 mo rest time between treatments to eliminate the influence of previous treatment.
Experimental protocols in this study were approved by
Ethical Clearance Commission, Faculty of Veterinary
Medicine, Bogor Agricultural University (Certificate No:
001/KEH/SKE/VI/2014).
Treatments
Cattle were assigned randomly to one of three
treatments. All experimental cattle in each group were
inserted with an intravaginal progesterone device
(Cuemate, containing 1.56 mg progesterone in two silicon pods, Bioniche Animal Health, Asia Pty, Australia)
on day 0 for 7 d. Cuemate was placed into the vagina
by using a lubricated applicator. Prostaglandin hormone
was given in a single i.m. injection (Prostavet C, 5
mg of etiproston per 2 mL of solution; Virbac Animal
Health, France) on day 7, just before Cuemate removal.
Cuemate-PGF2α-GnRH (CPG) group was given an
injection of 100 µg of GnRH (Fertagyl, containing 1000
µg gonadorelin diacetate tetrahydrate in 20 mL solution,
Intervet Schering-Plough Animal Health, Germany) on
day 9. GnRH-Cuemate-PGF2α-GnRH (GCPG) group
was given a 100 µg of GnRH injection i.m. on day 0 and
day 9. Cuemate-PGF2α (CP) group was not received any
additional treatments (Figure 1).
Ovarian Observation
Ovarian observations including measurement of
the follicle and CL diameter were done by ultrasound
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(USG) equipped with goggle glass (EasyScan Lite,
Germany), scanned with 4-8 MHz dynamic frequency
probe. USG was connected to a computer for data recording in video format. The response of the treatment
on ovarian dynamics was evaluated by measuring the
diameter of the largest dominant follicle and corpus
luteum (CL) using Microsoft image tool.
The ovulation responses of the dominant follicle to
treatment between day 0 and 7 were evaluated. The day
of a follicular wave emergence was identified as a new
wave if the developments of diameter follicle reached 4
mm or greater (Sahu et al., 2014). The previous day will
be considered as the first day if the dominant follicle
was not detected until it reached the diameter of 6 or 7
mm. Ovulation was determined as the disappearance of
a previously identified as dominant follicle followed by
the development of a CL. Observations of estrous sign
were made visually in the morning and afternoon from
day one to six after PGF2α injection.
Progesterone Hormone Assay
Progesterone was measured by enzyme linked immuno assay (ELISA) to determine the presence of functional CL. Blood samples were collected via coccygeal
vein puncture on day 7 after detected ovulation. Blood
was collected in 5 mL plain vacutainer and allowed to
clot for 24 h. Blood serum was separated by centrifugation at 500 G for 10 min at room temperature and frozen
at -20 oC until hormone assay.
Statistical Analysis
The study was conducted by completely randomized design. Data were analyzed with a statistical
software program (IBM SPSS Statistic version 21 for
Windows). The influence of age and interval to new
wave emergence in each treatment was tested by
Independent-Sample T Test. Differences in the mean
of follicle diameters, CL diameters, and progesterone
concentrations between treatments were analyzed by
one-way ANOVA with Tukey’s multiple comparison
tests using post hoc where ANOVA was significant. A
P-value of 0.05 was considered significant. The relationship between preovulatory follicle diameter and CL
diameter were tested by Pearson correlation test. The
proportion of cattle with ovulation and new follicular
wave emergence was compared by the Chi-squared Test.
RESULTS AND DISCUSSION
The effectiveness of the ovulation synchronization
program is determined by the ability of the program to
generate a thigh synchronized ovulation thus allowing
AI could be accomplished at certain time. The present study demonstrated that GnRH injection on day
0 (GCPG group) caused ovulation both for heifer and
cow (22% and 50%, respectively), meanwhile no follicle
ovulation was observed in CP and CPG groups which
had no GnRH treatment at day 0 (Table 1). Other studies
reported that administration of GnRH irrespective of
estrous cycle stages resulted in ovulation rate of 27%84
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45% (Sahu et al., 2014; Giordano et al., 2013; Lima et al.,
2011). Minimum ovulated follicles diameter in response
to GnRH treatment on day 0 (first GnRH) in present
study was 9 mm, smaller than that reported by Sartori et
al. (2001) who had observed previously in Nellor cattle
(10 mm). The difference of follicle development may be
influenced by breed.
The percentages of heifer and cow which had new
follicular wave were higher in GCPG group (78% and
75%) than CP (50% and 57%), and CPG groups (67% and
60%), respectively (Table 1). These results indicated that
first GnRH injection tended to increase the development
of new follicular wave emergence. This finding was in
line with the data from Sahu et al. (2014) who reported
new follicular wave in 80% of dairy cattle treated with
first GnRH was higher compared with 57% in treatment without first GnRH. Furthermore, GCPG group
which treated with first GnRH had shorter interval to
follicular wave emergence (3.28±0.76 and 3.50±0.58)
than without first GnRH treatment (CP and CPG) both
in heifers (4.43±0.97 and 4.64±1.07) and cows (4.37±1.10
and 4.0±0.69), respectively. Follicular wave emergence
is initiated by a surge of FSH, meanwhile estradiol produced by dominant follicle has a major inhibitory action
on FSH release from pituitary gland (Bo et al., 1995).
Adam et al. (2008) reported that if a dominant follicle
was removed by follicular ablation or other mechanism,
a FSH surge would begin within 12 h which resulted in
emergence of a new follicular wave within next 24 h.
This finding may explain the treatment with first GnRH
(GCPG) had more follicular wave emergence and occurred earlier than group without first GnRH (CP and
CPG).
Changes in the mean of the dominant follicle
diameter did not differ between CP, CPG, and GCPG
groups on days 0-10 (Figure 2). However, if the cattle
which had ovulating follicle in response to first GnRH
injection in GCPG group were separated as one group
(ovulation group), the mean diameter on days 0-10 of
this group would be significantly different compared
with CP, CPG, and GCPG groups, especially on days
7 and 9 (P<0.05) (Figure 2). Ovulation group also had
tendency to have smaller preovulatory follicle diameter
Table 1. Ovarian dynamics in groups treated with first GnRH
(GCPG group) and without first GnRH (CP and CPG
groups) for heifer and cow

Treatment

Parity

n

Ovulation*
(%)

New follicle
wave (%)

Follicle
emergence
(day)

CP

Heifer

6

0a

3 (50)

4.43±0.97

Cow

7

0a

4 (57)

4.64±1.07

Heifer

6

0a

4 (67)

4.37±1.10

Cow

5

0a

3 (60)

4.00±0.69

Heifer

9

2 (22)b

7 (78)

3.38±0.76

Cow

4

2 (50)b

3 (75)

3.50±0.58

CPG
GCPG

Note: CP= Cuemate-PGF2α, CPG= Cuemate-PGF2α-GnRH, GCPG=
GnRH-Cuemate-PGF2α-GnRH. First GnRH was injected at day
0. Means in the same column with different superscripts differ
significantly (P<0.05). *) ovulated after the start of the treatment
(Day 2-3).
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This finding was in agreement with previous studies
reported that treatments with combination of double
12
injections of GnRH, PGF2α and progesterone device
resulted ovulation synchronization rate between 86%10
92% (Kasimanickam et al., 2014; Sahu et al., 2014).
8
GnRH treatments on day 0 and day 9 were apparently
capable of synchronizing follicular wave emergence
*
6
regardless of the stage of follicular development at the
time of treatment (Souza et al., 2011). However, the low
*
4
intensity and duration of estrous behavior resulted in
2
satisfactory conception rates with ovsyinch protocol using double injection of GnRH (Lee et al. 2013).
0
Interestingly, ovulation rate of heifer in the present
Day
0
2
4
7
9
10
study tended to occur earlier than cows in CP, CPG, and
groups (16%, 49%, and 14%, respectively) (Figure
Figure
2. The
meanmean
changes
of dominant
follicle diameter
days 0 from
to 10 in CPGCPG
(-▲Figure
2. The
changes
of dominant
folliclefrom
diameter
3).
This
finding was supported by Sartori et al. (2001)
), CPG
(-●-),
GCPG
(-■-),
and
ovulation
(-×-)
groups.
Ovulation
group
is
days 0 to 10 in Cuemate-PGF2α (CP) (-▲-), CuemateGCPG
group which have
ovulating
after first GnRH injection. who reported that cow ovulated later after luteolysis
PGF2α-GnRH
(CPG)
(-●-), follicle
GnRH-Cuemate-PGF2α*) GnRH
Mean of
dominant
follicle
diameter in(-×-)
ovulation
group
(GCPG)
(-■-),
and ovulation
groups.
Ovu-significantly
than heifer. Meanwhile, Bo et al. (2003) reported that
different with CP, CPG, and GCPG groups (P<0.05).
lation group is GCPG group which have ovulating
28.9% of the Ovsynch-treated B. indicus heifers exhibited
follicle after first GnRH injection. *)Mean of dominant
natural estrus between GnRH injection and the assigned
follicle diameter in ovulation group significantly diftime of FTAI. In the present study, the average number
ferent with CP, CPG, and GCPG groups (P<0.05).
of large follicles in the ovaries during most days of the
cycle tended to be higher in heifer than in cow in CP,
CPG, and GCPG groups (unpublished data), suggesting
on day 10 (P= 0.132) than CP, CPG, and GCPG groups.
that follicle in heifer might grow faster and tended to
This finding is consistent with the data reported by
ovulate earlier than in cow.
Keskin et al. (2010). Cattle which had ovulating follicle
Mostly heifers and cows had a CL or in luteal
in response to the first GnRH injection would form acphase at initial insertion of progesterone device at day 0,
cessories CL which might increase the concentration
irrespective of age and its capability to produce progesof blood progesterone. Furthermore, Kim et al. (2005)
reported that progesterone increased linearly in the first
GnRH-ovulated group on day 4-7, which appeared to
A
100
c
be associated with the ovulation of the dominant follicle
a
that was present at the time of first GnRH injection, and
80
Day <1
subsequent CL formation during CIDR insertion period.
Junior et al. (2010) reported that a greater peripheral of
60
 b
Day 11
progesterone concentration was associated with a lower
40
frequency of LH pulses, and consequently decreased
a
Day >1
peripheral estradiol concentrations and rate of dominant


20
follicle growth. These mechanisms might involve in the
processes that caused the ovulation group had smaller
0
preovulatory follicle than non-ovulation group.
CP
CPG
GCPG
The GnRH injection at random stages of the cycle
120
B
increases the probability of ovulation (Twagiramungu et
c
al., 1995). In the present study, the percentage of ovula100
tion synchronization increased significantly between CP
80
(without GnRH injection), CPG (GnRH injection on day
b
9), and GCPG (GnRH injection on day 0 and 9) both in
60
heifers (16%, 50%, and 85%, P <0.01) and cows (0%, 60%,
40
and 100%, P <0.01), respectively on day 11 (solid bar,
Figure 3). Apparently, treatment with GnRH injection
20
increased and synchronized ovulation rate in beef cattle,
a
0
which was consistent with finding by Kasimanickam et
al. (2012) who reported that GnRH injection improved
CP
CPG
GCPG
synchrony of the estrous cycle by initiating of new
100 of a follicle under high
Figure
3. Distribution
of percentage
ovulation
afterafter
PGF2
injec-injection at d
Figure
3. Distribution
of percentage
ovulation
PGF2
follicular wave, developing
c
a
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at
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80
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significa
Day
<11
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100
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(A) than
and cow
: indicate
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cfor heifer
a
of an ovulatory follicle at the60time of AI.
 b
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Day
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80 (B).
Treatment with GnRH injection on day 0 and day
<11<11;
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differ significantly (P<0.05); =Day
day
40
9 (GCPG group) provided higher synchronization in
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=Day
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b
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terone, in CP treatment (83% and 100%), CPG treatment
(66.6% and 100%), and GCPG treatment (77.7% and
75%), respectively. If treatment was initiated when animals in the luteal phase, implantation of progesterone
device would strengthen the influence of indigenous
progesterone produced by luteal cell to prevent ovulation, as Whittier et al. (2010) reported that progesterone
was useful to inhibit premature estrus, LH surge, and
ovulation. Whereas if treatment was initiated when the
animals were in the follicular phase, progesterone device would release exogenous progesterone and created
an artificial mid-luteal phase environment in all heifers
or cows that served to prevent premature estrus and
ovulation (Bo et al. 2003). But, the administration of first
GnRH injection in the treatment GCPG would trigger
ovulation or luteinization of any existing dominant follicle and this would be followed by the development of
a new follicular wave emergence.
Precision of ovulation synchronization depends on
controlling the corpus luteum and follicular development. Injections of PGF2α may induce luteolysis, but
not the ovulation (Akbarabadi et al., 2014). Timing of
ovulation was influenced by the diameter of the dominant follicle at the time of injection of PGF2α (Wiltbank
& Pursley, 2014). The dominant follicle will continue to
grow and ovulate whenever it reaches ovulatory size,
even though the CL will undergo luteolysis in response
to PGF2α injection. Therefore, it was plausible that the
time of ovulation in CP group was more synchronize
than CPG and GCPG group since no control of follicular
development and ovulation was applied through GnRH
administration.
In the present study, estrus sign that was clinically
observed ranged from 43%-60% of populations both
in heifer and cow (Table 2). Previous studies reported
that estrous was observed 50% in Nellor heifer (Sartori
& Baros, 2011), 58% in Brahman cow (Adriani et al.,
2009), and 80% in Ongole cattle (Ramana et al., 2013).
Furthermore, Galina et al. (2007) reported that although
estrus was detected during the early morning and
evening hours, estrus detection might not have been
intensive enough because visual signs of estrus could be
difficult to detect in cattle of B. indicus. Likelihood the
Ongole Grade cattle showed estrus sign at night or silent
heat since few traces of dried mucus observed in some
of Ongole Grade cattle in the morning.
In agreement with Sartori & Barros (2011), other
possible reason for the lack of estrus sign beside an

inherent breed effect was low environment temperature since this study located about 900 m above the sea
level with ambient temperature about 16 to 26 oC. Low
temperature could be a stress factor for Ongole Grade
cattle as this breed had developed and well adapted to
warmer tropical climate. Stressors affect reproductive
functions through actions at the hypothalamus as well
as impairing pituitary LH release induced by GnRH
and will lead to reduced estradiol production by slower
growing follicle (Etim et al., 2013). Cold stress might
explain the lower rate of clinical estrus sign observed in
Ongole Grade cattle in this study. No other studies have
reported the effect of cold stress in reproduction status
in Ongole Grade cattle or other tropical breed cattle.
Interestingly, two heifers on GCPG treatment did
not ovulate after the second GnRH injection on day 9,
but ovulation was on day 3 at the first GnRH injection.
These heifers had accessory CL as subsequent development of ovulatory follicles in response to the first GnRH
injection. There was a possibility that this accessory CL
did not undergo luteolysis after PGF2α injection on day
7 caused by a young age of CL (4 d). Any ovulation after
the first GnRH injection would result in a newly formed
CL that might be less likely to regress after a single
PGF2α injection (Kasimanickam et al., 2014). Large
luteal cells originate from granulosa cells were more
responsive to PGF and resulted in luteolysis than small
luteal cells (Peterson et al., 2011). Apparently, accessory
CL had more small luteal cells than large ones, so that
PGF2α treatment of beef heifers on day 7 did not markedly impair luteal function.
Preovulatory follicle diameter between CP, CPG,
and GCPG treatments in this study were not different
significantly in heifers (11.9±0.5, 11.9±0.5, and 12.1±0.6
mm) and cows (11.7±0.4, 11.8±0.7, and 11.1±0.6 mm), respectively (Table 2). These findings were consistent with
Sahu et al. (2014) who reported that preovulatory follicle
in group without first GnRH injection revealed similar
size to the group which received first GnRH injection in
ovsynch protocol based on CIDR in dairy heifers. This
might be mediated by the progesterone device that suppressed the dominant follicle during its growing phase.
CL diameters on day 7 after ovulation in Ongole
Grade cattle were not different significantly between CP,
CPG, and GCPG treatments both in heifers (17.7±0.8,
16.9±0.6, and 18.0±0.8 mm) and cows (17.9±1.9, 17.1±1.2,
and 16.7±1.5 mm), respectively (Table 2). Irrespective of
our data, Ramana et al. (2013) reported that CL diameter

Table 2. Observation of estrus signs and ovarian dynamic of PO cattle treated with CP, CPG and GCPG for heifer and cow
Groups
CP
CPG
GCPG

Parity

Estrus sign
(%)

Total ovulation
(%)

Preovulatory follicle
(mm)

CL
(mm)

Progesteron
(ng/mL)

Heifer

3 (50)

6 (100)

11.9±0.5

17.7±0.8

4.06±1.37

Cow

3 (43)

7 (100)

11.7±0.4

17.9±1.9

3.65±1.96

Heifer

3 (50)

6 (100)

11.9±0.5

16.9±0.6

4.48±2.08

Cow

3 (60)

5 (100)

11.8±0.7

17.1±1.2

4.26±1.36

Heifer

4 (44)

7 (78)

12.1±0.6

18.0±0.8

4.12±1.11

Cow

2 (50)

4 (100)

11.1±0.6

16.7±1.5

3.92±1.26

Note: CP= Cuemate-PGF2α, CPG= Cuemate-PGF2α-GnRH, GCPG= GnRH-Cuemate-PGF2α-GnRH, CL= corpus luteum.
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on day 10 following the induced estrus of Ongole cattle
was 16.5±0.30 mm. In this study, we used a cross breed
Ongole that might be contribute to the differences in the
sizes of the CL diameters, compared with those in pure
breed Ongole cattle. Preovulatory follicle diameter in
this study had a positive correlation with diameter of
CL (R2= 0.45, P<0.01). Dadarwal et al. (2013) and Perez
et al. (2009) also reported that the size of preovulatory
follicle had a positive correlation with CL diameter and
P4 concentrations during the subsequent diestrus. For
every increase of 1 mm in follicle size, day 10 CL weight
would increase by 1.5 g (Field et al., 2012). Furthermore,
blood progesterone concentrations on day 7 after
ovulation were also not different significantly between
CP, CPG, and GCPG treatments in heifers (4.06±1.37,
4.48±2.08, and 4.12±1.11 ng/mL) and cows (3.65±1.96,
4.26±1.36, and 3.92±1.26), respectively (Table 2). Sahu et
al. (2014) reported that progesterone concentration 7 d
after ovulation was 3-5 ng/mL in Nellor cattle.
This study clearly indicated that the occurrence
ovulation during the first GnRH injection on day 0
produced a synchronous follicular wave and increased
synchrony of ovulatory follicle size at the time of PGF2α
treatment. In addition, the second GnRH treatment
on day 9 induced a synchronized ovulation higher
than without GnRH. Thus, it is clear that the first and
second GnRH treatments of Ovsynch based for 7 d
progesterone device insertion are essential for optimal
synchronization of a preovulatory follicular wave and
tightly-synchronized ovulation in both of heifer and
cows of Ongole Grade cattle.
CONCLUSION
Protocol of GCPG increased the synchrony of ovulation rate both in cows and heifers without affecting
the preovulatory follicle diameter and its subsequent CL
diameter.
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