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Abstract

This investigation was carried out on privately owned dairy farms situated in Al-Anbar Province,
Iraq, extending from June 2022 to March 2023. The objective of our study was to compare the calving
interval (CI), days open (DO), and conception rate at first service (CRFS) between timed artificial
insemination (TAI) within ovulation synchronisation protocols and Al at estrus detection. Total cows (n =
80) 5060 days postpartum were randomly divided. (1) AIED group (Control, n = 40) untreated cows were
received Al at the first observed estrus according to the a.m. /p.m. rule. (2) OVS group (n = 20) was treated
with an classical Ovsynch protocol. (3) The PG+G group (n = 20) underwent presynchronization with
PGF2 and GnRH at the same time 7 days later, then underwent an Ovsynch protocol. Pregnancy was
confirmed using trans-rectal ultrasonography on day’s 30-35 post-insemination. The results of this study
show thatmean days of CI and DO for the control group were significantly longer than those in both the
OVS group and the PG+G group (P <0.01). Among all groups, the CRFS showed a significant difference
(37.5%, P <0.05). Separately, the CRFS for the control group was similar to the OVS group (respectively,
27.5% vs. 30%, P > 0.05). Whereas, the PG+G group had a 65% CRFS, which was significantly higher
than the control (P <0.01) and OVS (P < 0.05). In summary, ovulation synchronization protocols enable
TALI earlier in the postpartum period, eliminating the need for estrus detection and resulting in shorter CI
and DO. Additionally, the PG+G protocol increased the CRFS compared to both the OVS and the control
groups.
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Introduction

In a dairy herd, estrus detection (ED) is
essential for reproductive
performance. Because inaccurate ED can result
in delayed insemination,
subsequently lead to decreased conception rate
(CR) and pregnancy rate (PR), as well as
prolonged intervals between calving (1, 2).
Particularly in dairy farms that employ Al
techniques that depend on visual observation as
a method for ED, which is a traditional and
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time-consuming method for detecting cows in
heat (3, 4). Therefore, over the last 40 years,
hormonal programmes has been developed that
control the oestrus cycle and allow for TAIL
These programmes have been added to
reproductive management to reduce the number
of oestrus cows that could be inseminated and
become pregnant without being noticed. This
makes oestrus detection unnecessary and saves
staff time (5). One such strategy is the Ovsynch
protocol,
gonadotropin-releasing hormones (GnRH) and
prostaglandin F2 alpha (PGF2a) to induce
ovulation and synchronise follicular growth and
luteolysis, followed by TAI without oestrus

which uses a combination of

signs (6). However, previous studies have
shown that starting Ovsynch at a random point
in the oestrus cycle leads to a poor ovulatory
response to the first GnRH treatment. Treated
cows could ovulate soon after, which would
mean that the corpus luteum (CL) did not
destruct enough because a new, young CL
formed that did not respond to a single dose of
PGF2a (day 7) of Ovsynch (7, 8, 9). As aresult,
there was poor synchronisation of ovulation on
the day of TAI and, consequently, decreased
fertility outcomes (10, 11).

Studies suggested using the presynchronization
treatment before the Ovsynch protocol and
starting the protocol in the early diestrus, when
the ovary responds better to the first GnRH
injection (12, 13). Other authors reported that a
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second injection of PGF2a 24 hours apart
during the Ovsynch protocol is able to increase
luteolysis and fertility outcomes compared with
one injection of PGF2a (14, 15, 16). According
to Yousuf et al. (17), who reported the simplest
protocols based on presynchronization
treatment with PGF2a and GnRH (PG+G) both
injected at the same time a week before the first
GnRH treatment (d0) of the Ovsynch protocol,
Furthermore, to improve luteolysis, a second
PGF2a on d8 was recommended through these
protocols (18).

The aim of this study was to compare the
calving interval, days open and conception rate
at first service between Ovsynch, Presynch
protocols and Al at estrus detection.

Materials and Methods
Experimental animals and design

This research was carried out on private dairy
farms in Al-Anbar Province, Iraq, from June
2022 to March 2023. Cows were housed in free-
stall barns and were 50-60 days postpartum
when the study began, with a calving rate of
about 1-6 per cow and a weight range of 300—
400 kg. A total of 80 local dairy cows were
divided into three groups (Figure 1). AIED
group (n =40) of control cows had no treatment
and received Al at the first ED according to the
traditional breeding rule (a.m./p.m.). OVS
group (n = 20): Cows were subjected to a
conventional Ovsynch protocol [1st GnRH: 7
days; PGF2a: 48 hours; 2nd GnRH: TAI: 16—
24 hours later]. PG+G group (n = 20): Cows
will get a presynchronization treatment with
PGF2a and GnRH (PG+G) simultaneously, 7
days before starting an Ovsynch protocol with
double PGF2a treatment 24 hours apart [PG+G;
7 days; 1st GnRH; 7 days; 1st PGF2a; 24 hours;
2nd PGF2a; 24 hours; 2nd GnRH; TAI 16-24
hours later]. In both protocols, hormonal
treatments consist of GnRH (10.5 pg of
Busereline acetate, 2 mL, Over, Argentina) and
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PGF2a (0.150 mg of d-cloprostenol, 2 mL,
Invesa, Spain).

Reproductive Parameters

Reproductive Parameters were calculated by
collecting data on previous calving dates,
treatment initiation dates, insemination dates,
pregnancy diagnosis dates, and calving dates
during the study, including: Conception Rate At
First Service (CRFS): all pregnant cows after
the first Al / all inseminated cows x 100 (19).
Days open (DO): the interval between the
calving and the first service date resulting in a
confirmed pregnancy. Calving interval (CI): the
number of days between the calving and the
next calving. In this study, we calculated the CI
as follows: CI day = DO (mean) + gestation
period (280 = 3 days), as reported by Gangwer
et al. (20).

Pregnancy Diagnosis

At 30-35 days after AI, the pregnancy
confirmed using trans-rectal ultrasound with a
7.5-MHz probe (China, CHISON Eco2). The
presence of anechoic uterine fluid with mature
CL or an embryo with a heartbeat could confirm
pregnancy (Figure 2). Cows that return to
oestrus just before the time of pregnancy
diagnosis were considered negative cases.

Statistical Analysis

The Statistical Analysis System (SAS, 2018)
program was used to detect the effect of
different factors on study parameters. The chi-
square test was used to evaluate differences in
CR at 5% and 1% levels of significance (14, 21,
and 22). The least significant difference (LSD)
test (Analysis of Variation, ANOVA) was used
to significantly compare between means (23).
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Figure 1: The control group received Al 12
hours after ED. The OVS group was treated
with the Ovsynch protocol. The PG+G group
received the Presynch protocol. Cows in both
treatment groups received TAI 16-24 hours
after the last GnRH injection.

Reproduction 22:10:30-0001 50 Reproduction

Figure 2: Ultrasonogram of the uterus indicates
presence of pregnancy. a) Fluid (arrow) in the
uterine lumen at day 30 post-insemination. b)
Embryo (arrow) of 33 day-old as confirmed
with B-mode.

Results and Discussion
Calving interval and Days open

In our study, the mean days of CI and DO were
421 = 12 and 141 £+ 12 , respectively, for
control cows that received Al at their first ED
postpartum (Table 1). This observation was
comparable to another study finding that looked
at data records from 150 Holstein herds in
Tunisia and found that the average CI and DO
were 444.2 and 150.9 days, respectively, (24).
However, our finding was greater than the
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standard values of CI and DO (> 400 and > 85
days, respectively) as reported by Rhodes et al.
(25) and Stevenson and Britt (26). Although our
observation was less than 470 and 228 mean
days of CI and DO, respectively, reported for
pure Holstein dairy cows in Ethiopia (27). The
low rates of oestrus detection in dairy herds
may have contributed to these results. The
detection of oestrus is an essential factor that
significantly affects the reproductive efficacy
of dairy cattle, particularly in farming
environments that employ Al techniques (4).
Inaccurate ED can result in delayed
insemination, which can subsequently lead to
decreased CR and PR as well as prolonged
intervals between calving to conception and
calving to calving (2). Failure to identify
oestrus is a significant problem contributing to
expensive delays in the breeding of cattle in
dairy herds, where cows exhibit shorter
durations and fewer indications of oestrus and
are frequently below 50% (28).This could be
due to a number of physiological disorders like
true anoestrus, anovulation, and metabolic
disorders, as well as high milk production,
which is linked to feed shortages and a negative
energy balance, which suppresses pulsatile LH
secretion and reduces ovarian responsiveness to
LH stimulation, causing a delay in ovulation
(29, 30, 31, 32, 33).

In the current study, the mean days of CI and
DO for cows received TAI during OVS and
PG+G protocols were (343 + 2.8 and 63 £ 2.8)
and (348 = 1.9 and 68 + 2), respectively (Table
1). The differences between TAI groups were
not significant (P > 0.05). According to Kutlu
and Din¢ (34) was reported that the same
findings were shown with G6G protocols,
which did not differ significantly (P > 0.05)
from PG-3-G presynchronization protocols in
terms of mean days CI (334.1 vs. 333.7) and
DO (54.1 vs. 53.7). On the other hand, these
groups had significantly (P < 0.01) shorter
mean days of CI and DO as compared with the
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control group. This result is in agreement with
several previous studies (35, 36, 37) that
demonstrated the ability of the Ovsynch
protocol and its modifications to allow TAI at
any time post-calving with better insemination
rates may reached 100%, render heat detection
unnecessary, and reduce days to first Al, DO,
and CI as a result. Further, the Ovsynch
protocol can also be used to treat cows suffering
from postpartum reproductive disorders like
anoestrus, anovulation, ovarian cysts, and heat
stress, in addition to
synchronisation. (38, 12, and 34).

routine  cycle

Table 1: CI and DO Following Timed Al within
Ovsynch or Presynch Protocols in Iraqi cows

roups Control (OAVA PG+G
Ite (N=40) (N=20) (N=20)
CI (mean+ sy | 421 £12 343 +£2.8 348 £1.9
b b
DO (mean+ 141 + 12 63:|:2,8 68:t2
SE) a
b b

The values marked by different letters (a, b)
show a statistically significant difference (P <
0.01).

Conception Rate At First Service (CRFS)

In current study, control cows were had a 27.5%
(11/40) CRFS on days 30-35 post-Al at the first
ED postpartum (Figure 3). This finding were
similar to other studies (16, 39) who observed
CRFS at ED as found to be 32% and 30%,
respectively. In contrast, our result were lower
than 83% CRFS observed at PGF2a-induced
oestrus (40). Also, a study by Cordoba and
Fricke (36) found a higher CR of 45.6%, used
Al based on Heat Watch as an advanced tool for
the detection of oestrus. However, previous
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study by Keister et al. (41) have been reported
15.9% pregnancy rate as described to be lower
than our observation.

In our study, the cows in OVS group had a 30%
(6/20) CRFS. The previous CRs findings was
around our result (15, 42), which observed CRs
a 30.6% and 30%, respectively, However, our
observation following OVS protocol were
lower than (43, 44) was reported of 46.8% and
48.6%, respectively, at 31 days post-Al. On the
other hand, cows were treated with PG+G
presynchronization protocol had a 65% (13/20)
CREFS. This result was consistent with previous
studies (17, 45), who reported percentages of
50% and 58%,
observations were a little bit higher than those
of previous studies (18, 22), which reported
rates of 43% and 45.2%, respectively.

respectively. But our

The CRFS for control cows that received an Al
at first ED was similar to OVS cows that
received TAI within the Ovsynch protocol
(27.5% vs. 30%, P > 0.05) respectively. Our
finding aligns with previous studies (43, 46), in
which it was reported that CRFS did not differ
significantly (P > 0.05) between those who had
Al at ED and those who received TAI during
the Ovsynch protocol. In contrast, Cordoba and
Fricke (36) reported significantly better fertility
(P <0.01) for cows receiving Al after ED using
Tail Paint, achieving higher CR compared to
the Ovsynch protocol (47.3% vs. 27.3%),
respectively.

On the other hand, TAI following the PG+G
presynchronization protocol resulted in higher
CREFS than both the control group (respectively,
65% vs. 27.5%, P < 0.01) and the OVS group
(respectively, 65% vs. 30%, P < 0.05). Similar
findings were reported by a recent study (47),
who found that cows treated with PG+G had a
higher CRFS (P < 0.01) than those detected in
heat during presynchronization treatment just
before the Ist GnRH (d0) of the Ovsynch
protocol (44.6% vs. 32.8%). Additionally, Saini
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et al. (22) found that cows treated with PG+G
as a presynchronization regimen had a higher
CRFS (P < 0.05) than cows receiving only the
Ovsynch protocol at random times of the
oestrus cycle (45.2% vs. 29.6%).

These results suggest that low rates of detecting
oestrus in the control group are a major cause
of lower fertility in dairy herds, especially when
Al is based solely on visual observation (48).
This means that cows are less likely to submit
to the first Al, which leads to a lower CR and
PR per Al (49). The OVS group, On the other
hand, where cows were received the
Ovsynch/TAI, the CRFS did not
improvement, which may be attributed to
certain physiological limitations associated
with initiating the treatment at random stages of
the oestrus cycle that can negatively impact the
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synchronized emergence of a new follicular
wave, which is important to prevent the
development of persistent follicles. Prolonged
dominance of these follicles can lead to
decreased oocyte quality and early embryonic
development cessation, which can negatively
impact fertility in lactating dairy cows (50).

The ovulatory response to the first GnRH (d0)
of the Ovsynch protocol is associated with the
concentration of circulating progesterone (P4)
at this time. Previous reports showed that in
ideal conditions for starting an Ovsynch
protocol, cows would have CL with
intermediate P4 (> 0.5 to < 7 ng/ml) and
intermediate follicle size (12-19 mm) that
positively impacts ovulation to the 1st GnRH
and  subsequently pregnancy
outcomes following TAI protocols in multiple
studies (48, 13). Additionally, incomplete
luteolysis following single PGF2a treatment at
(d7) of the Ovsynch protocol due to the
formation of young CL, which is responsive to
single PGF2a, leads to the presence of even
small amounts of circulating P4 near TAI,
which often have negative effects on ovulation

improves
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at the end of a TAI protocol and dramatically
reduce fertility (51, 52).

65% 780
(13/20) b

30% 740
(11/40) a** (6/20)a

120
T 10
"

Control ovs PG+G

27.5%

CRFS %

Study Groups

Figure 3: Percentage of conception rates at first
service (CRFS) following Timed AI within
Ovsynch or Presynch Protocols in Iraqi cows.
The values marked by different letters (a, b)
show a statistically significant difference **(P
<0.01) and *(P <0.05).

Our results for cows that received PG+G/TAI
could be related to the ability of Pre- PGF2a
and GnRH treatments to cause luteolysis in
cyclic cows and stimulate rebound ovaries in
postpartum cows, as well as cause ovulation in
anovular cows or those in the follicular phase of
their cycle, since most of these cows would
have started an oestrus cycle in the 7 days
before starting the Ovsynch protocol (17, 18).
According to previous studies, 5-7 days of the
oestrus cycle provide the ideal conditions for
starting an Ovsynch protocol with good
synchronization rates, as mentioned above.
Moreover, the PG+G protocol had a second
PGF2a treatment on (d8) of Ovsynch, which
could increase the proportion of cows with
complete luteolysis. According to other studies
(53, 46, 47), 90-97% of treated cows had
complete luteolysis after double PGF2a doses
24 h apart (on days 7 and 8 of Ovsynch), which
was confirmed by a decrease in P4
concentration (P4 > 0.5 ng/ml) at day final
GnRH (d 9) of Ovsynch. Thus, the previous
reports could provide logical explanations for
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the high fertility outcomes observed in the
PG+G protocol compared to classical Ovsynch
protocol.

Conclusion

This study concluded that both Ovsynch and
PG+G protocols resulted in shorter intervals
from the first day of breeding to conception in
comparison to the control group. Although
Ovsynch did not improve CRFS compared to
the control group, this synchronisation protocol
effectively manages Al in lactating dairy cows
without requiring oestrus detection. In addition,
PG+G presynchronization protocol improved
CRFS over Ovsynch protocol (P = 0.027) and
control group (P =0.005).
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