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Abstract

Primiparous and multiparous lactating crossbred dairy cows with a mature corpus luteum  
and a follicle with >10 mm in diameter were treated with cloprostenol. Those cows that showed 
oestrus within 5 days after treatment were inseminated (Group P). The other cows (Group PG) 
were treated with GnRH 2 days after cloprostenol treatment and timed artificial insemination (AI) 
was performed on the consecutive day, or were inseminated (Group G) after detected oestrus and 
treated with GnRH immediately after AI. The control cows (Group C) after detected oestrus were 
only inseminated. All of the AIs using frozen semen were done between 6 and 7 a.m. while the 
ultrasonographic examinations after AI were performed between 4 to 6 p.m. The ovaries of each 
cow were scanned by means of transrectal ultrasonography from the day of AI until ovulation. 
Daily blood samples were collected for progesterone measurements. The ovulation and preg- 
nancy rates among the groups changed between 84.6% and 95.5%, as well as 44.4% and 60%, 
respectively, however the differences were not statistically significant. 

All the cows were evaluated according to date of ovulation after AI and the pregnancy  
rate was 55.4% (Group 1: ovulation occurred between AI and 9-11 h after AI), 54.5% (Group 2: 
ovulation occurred between 9-11 h and 33-35 h after AI) and 35.5% (Group 3: ovulation occurred 
between 33-35 h and 57-59 h after AI), respectively. There was a trend (P=0.087) for 2.2 greater 
odds of staying open among cows inseminated between 33 to 35 h and 57 to 59 h before ovulation 
compared to cows inseminated within 9 to 11 h before ovulation. If ovulation occurred before AI, 
the pregnancy rate was only 22.2%, therefore determination of optimal time for AI is of great 
importance.
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Introduction

The initial time of oestrus/ovulation mainly depends 
on the follicular status when luteolysis has been  
induced by PGF2α treatment (Odde 1990, Lucy et al. 
1992, Roche and Mihm 1996). This variation could  
be attributed to the status of the actual follicular wave at 
the moment of treatment. It is well established by now 
that in most bovine oestrus cycles, two or three waves 
of follicular development occur. However, a small pro-
portion of the cycles exhibit just one or alternatively 
four waves (Savio et al. 1988, Sirois and Fortune 1988, 
Ginther et al. 1989a,b, Knopf et al. 1989). If luteolysis 
is induced before the mid static phase of a dominant 
follicle, the follicle would ovulate, resulting in a rela-
tively short interval from treatment to ovulation, i.e.  
2 to 3 days. If luteolysis is induced after the mid static 
phase of a dominant follicle, the dominant follicle  
of the next wave will grow and become an ovulatory 
follicle, resulting in a longer interval from treatment  
to ovulation, i.e. 4 to 5 days (Odde 1990, Lucy et al. 
1992, Roche and Mihm 1996). Kastelic and Ginther 
(1991) found similar length for the interval from the 
day of treatment to the day of post treatment ovulation, 
depending on the follicular wave (1st wave: 4.2±0.1 days; 
2nd wave: 6.3±0.3 days) at treatment. This great varia-
tion can also be confirmed by higher pregnancy rates,  
as have been achieved, when artificial insemination 
(AI) was performed after detected oestrus rather than 
that observed after timed AI (Kastelic and Ginther 
1991). 

Various attempts have been made to overcome this 
variability in response to prostaglandin treatments. 
With no benefits to the pregnancy rate but a better  
degree of synchronization if compared to untreated 
controls, this could be achieved by using a combined 
treatment of either progesterone, hCG or GnRH and 
prostaglandin. Pursley et al. (1995) advised a method  
of timed AI after GnRH and PGF2α treatment. Ovulation 
was synchronized within an 8-h period, 24 to 32 h after 
the second treatment of GnRH, given after 2 days from 
PGF2α treatment. The explanation of synchronization  
is that ovulation was possibly synchronized because 
preovulatory follicles were at a similar stage of growth 
and were responsive to LH at the time of the second 
GnRH treatment. Pregnancy rates after this synchro-
nized ovulation were like those found in cows with  
a spontaneously detected oestrus (Pursley et al. 1997a).

On days 1 to 7 of the oestrous cycle, the size of cor-
pus luteum (CL) increases (Kastelic et al. 1990b, Kas-
telic and Ginther 1991, Assey et al. 1993) and between 
days 8 to 14 CL reaches its maximal size (Tanabe and 
Hahn 1984, Kastelic et al. 1990b), while from day 14  
to ovulation, its size gradually decreases (Kastelic et al. 

1990b). The luteal tissue area and plasma progesterone 
concentration are highly correlated in heifers and cows 
(Sprecher et al. 1989, Kastelic et al. 1990a). A positive 
correlation was also observed between the size of CL  
as measured by ultrasonography and plasma P4 concen-
trations during cloprostenol induced luteal regression 
(Assey et al. 1993). 

The aim of the present study was to evaluate the 
effect of different hormone treatments on the area  
of the follicle and CL, P4 concentration, timing of ovu-
lation, and pregnancy rate in dairy cows.

Materials and Methods

Animals and treatments

This study was conducted at a North-east Hungarian 
dairy farm using a free stall housing system, with an 
average annual milk yield of 8200 kilograms per cow. 
Holstein-Friesian dairy cows, irrespective of their age, 
had a physiological sized uterus (the uterus was within 
the pelvic cavity) as described by Szenci et al. (1995), 
and optimal body condition score (3.0 to 3.5; using  
a scale from 0 to 5, according to Wildman et al. (1982). 
The farm uses pedometers (Afifarm Type: 4.1 04-016, 
AFIMILK Ltd. Israel) for oestrus detection. Artificial 
insemination (AI) of the cow in oestrus was carried out 
according to the a. m. - p.m. rule. Frozen semen used 
for AI was chosen by the herd managers as part of the 
routine management of the herd. According to the Hun-
garian standard one dosage of a frozen semen (0.5 ml) 
must contain more than 8 million viable sperm with 
progressive motility. The average conception rate for 
the first AI was 37.8 % during the period examined.  
All inseminated cows were examined for pregnancy  
by rectal palpation between days 45 and 75 after AI.

Primiparous and multiparous lactating crossbred 
dairy cows (after day 40 postpartum) with a mature CL 
(diameter of > 17 mm determined by transrectal ultra-
sonography) without a cavity (Colazo et al. 2002,  
Répási et al. 2003) and having a follicle with a diameter 
of > 10 mm were treated with 500 µg cloprostenol 
(n=80) (Estrumate, MSD Animal Health, Boxmeer,  
The Netherlands). Those cows that showed oestrus 
within 5 days after treatment were inseminated (Group P: 
n=39). The other cows in Group PG (n=22) after clo-
prostenol treatment were treated with 100 µg GnRH 
(Fertagyl, MSD Animal Health, Boxmeer, The Nether-
lands) 2 days later as suggested by Stevenson et al. 
(2003) and timed AI (TAI) was performed on the con-
secutive day irrespective of oestrus signs. Another 27 
cows after detected oestrus (Group G) were inseminat-
ed and treated with 100 µg GnRH (Fertagyl) imme- 
diately after AI. Cows (n=73) after detected oestrus 
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were inseminated and served as a control group  
(Group C). All inseminations were done between 6 and 
7 a.m. (Table 1) and double insemination was not per-
formed. 

The care of the animals and the experimental design 
of this study were approved by the Local Animal Ethics 
Committee in Budapest, Hungary.

Ultrasonographic examinations

Each ovary in the cows before cloprostenol treat-
ment or before AI after detected oestrus (Day 0) was 
scanned between 6 to 7 a.m. using a real-time B-mode 
ultrasonographic scanner, operating with a 7.5 MHz lin-
ear-array transducer (Type 450, Pie Medical, Maas-
tricht, The Netherlands) several times in lateromedial 
and dorsoventral planes to determine the position and 
the diameter (height, width) of the follicle and the CL, 
as described previously (Répási et al. 2003) and  
repeated after AI once daily between 4 to 6 p.m. in the 
afternoon until ovulation or latest 3 days after AI. When 
ovulation occurred, examinations were stopped and  
the area of the developing CL was not determined. 

Blood sampling and progesterone determination

Heparinized blood samples were daily withdrawn 
from the jugular vein, starting immediately before AI 
and subsequently after each ultrasonographic examina-
tions. Blood samples were collected until ovulation,  
or latest 57 to 59 h after AI in cows that did not ovulate. 
In Groups 1 to 3, blood samples were collected from 
every cow while in Group 4 only from 27 cows. Super-
natant plasma was harvested after centrifugation  
(15 min at 1500 g), and stored at -20°C until assayed 
with a double-antibody solid phase RIA method in dupli- 
cate as described by Ranilla et al. (1994). Intra- and in-
ter-assay coefficients of variation (n=10) were 7.6% 
and 9.1%, respectively (Répási et al. 2003). A value  
of less than 0.5 ng/ml of P4 was taken as the point  

at which the CL was considered to be non-functional,  
as suggested previously (Semambo et al. 1992).

Statistical analysis

All analyses were carried out by R 2.7.2. Statistical 
Software (R Development Core Team, 2007). The signi- 
ficant level was set at p< 0.05 and an effect was consi- 
dered a trend when p was between 0.05 and 0.10. 

Cows (n=138) were also grouped according to the 
day of ovulation after AI as follows: Group 1 cows 
showed ovulation within 9 to 11 h after AI, Group 2 
cows showed ovulation within 33 to 35 h after AI, and 
Group 3 cows showed ovulation within 57 to 59 h after 
AI.

Differences in pregnancy rate among treatments 
(Groups P, PG, G and C, or Groups 1-3) were calculated 
using relative odds ratio (Fisher-test, R package epi-
tools). 

Differences in the area of the CL/follicle, and P4 
concentration between treatments (Groups P, PG, G and 
C) and groups (Groups 1-3) on the day of AI and ovula-
tion were analysed using general linear models. For 
multiple comparisons, the Tukey-test was used. 

Results

The ovulation rates in the four treatment groups 
were as follows: 84.6%, 95.5%, 92.6% and 93.2%,  
respectively (Table 1). Although the lowest ovulation 
rate was detected in Group P when only cloprostenol 
treatment was used to induce oestrus, however, the dif-
ferences among the groups were not statistically signif-
icant. The highest pregnancy rate (55.6%) was achieved 
when AI was performed together with a GnRH treat-
ment (Group G) while the lowest (36.4%) in Group PG 
when fixed timed AI was performed after cloprostenol 
and GnRH treatment. At the same time none of the 
groups differed significantly from the control group  

Table 1. Effect of different hormone treatments on ovulation and pregnancy rate in dairy cows.

Treatment AI 
(n)

Ovulation Pregnant
after AI
n (%)

Pregnant after 
ovulation

n (%)

P
(relative odds ratio)before AI 

(n)
after AI 

(n)
no  
(n)

Group P 39 0 33 6 19(48.7) 19(57.6) 0.289
Group PG 22 3 18 1  8(36.4)  8(38.1) 0.999
Group G 27 0 25 2 15(55.6) 15(60.0) 0.242
Group C 73 6* 62 5 30(41.1) 30(44.1) Reference
Totals 161 9 138 14 72(44.7) 72(49.0)

*Two cows became pregnant
Group P: treated with cloprostenol and inseminated within 5 days if oestrus was detected
Group PG: treated with cloprostenol (Day 0) and GnRH on Day 2, and timed AI was performed on Day 3 
Group G: detection of oestrus + AI + GnRH
Group C (control): detection of oestrus + AI
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regarding the pregnancy rate. Somewhat higher preg-
nancy rate (38.1% to 60%) was achieved when it was 
calculated due to the occurrence of ovulation, however, 
these differences could also not reach a significant level 
(Table 1). 

There were no significant differences in the area  
of the follicle among treatments on the day of AI, but  
on the day of ovulation, the area of the follicle in the 
open and pregnant cows (Group PG) was significantly 
lower compared to that in the other three groups (Group 
PG vs. P: p=0.003; Group PG vs. G: p=0.048; Group 
PG vs. C: p=0.003) (Table 2). However, there were  
no differences when open and pregnant cows were 
compared separately. There were also no significant dif-
ferences in the area of the CL and P4 concentration 
among treatments on the day of AI or ovulation either. 

It is important to mention that there were 9 cows  
ovulated before AI (Table 1) and only 2 of them became 
pregnant (22.2%).

Cows (n=138) ovulated after AI were evaluated  
according to the time of ovulation: showing ovulation 
within 9-11 h (Group 1: 53.6%), between 9-11 h  
and 33-35 h (Group 2: 23.9%) or between 33-35 h  
and 57-59 h after AI (Group 3: 22.5%), respectively 
(Table 3). The pregnancy rate in the three groups were 
55.4%, 54.5% and 35.5%, respectively. There was  
a trend (p=0.087) for 2.2 greater odds of staying open 
among cows inseminated 57-59 h before ovulation 
(Group 3) compared to cows inseminated within 9-11 h 
of ovulation (Group 1). Pregnancy rates between 
Groups 1 and 2, or 2 and 3 did not differ significantly 
(p=0.999 in both cases). On the day of AI and ovulation, 

Table 2. Mean±SD values of the area of the largest follicle and the CL (if present) and the progesterone level on the day of AI and ovulation. 

N Area of follicle  
(mm2)

Area of CL*   
(mm2) 

Progesterone**
(ng/mL)

ON THE DAY OF AI

Group P

all cows 33 212.2 ±68.1 127.2±45.1 0.25±0.25

open cows 14 229.6±66.9 138.1±61.4 0.25±0.17

pregnant cows 19 199.4±67.9 122.3±38.2 0.25±0.30

Group PG

all cows 18 183.4 ±99.8 112.0±58.2 0.26±0.10

open cows 10 165.6±71.7 102.1±41.5 0.28±0.11

pregnant cows 8 205.8±128.7 123.9±77.4 0.24±0.09

Group G

all cows 25 210.1 ±70.4 139.4±95.0 0.26±0.79

open cows 10 231.7±90.5 107.0 - 0.13±0.24

pregnant cows 15 195.7±51.7 145.9±104.7 0.35±1.00

Group C

all cows 62 207.7 ±62.2 128.6±66.1 0.37±1.19**

open cows 34 210.5±62.0 146.6±73.6 0.51±1.42

pregnant cows 28 204.3±63.3 92.7±25.0 0.06±0.03

ON THE DAY OF OVULATION

Group P

all cows 33 219.5 ±69.1 a 122.5±33.1 0.18±0.19

open cows 14 232.2±61.0 179.1 - 0.16±0.15

pregnant cows 19 210.2±74.8 111.2±20.2 0.19±0.22

Group PG

all cows 18 142.7 ±70.2 b 99.7±22.7 0.19±0.12

open cows 10 132.8±72.5 104.8±14.4 0.18±0.13

pregnant cows 8 155.2±70.0 94.5±31.6 0.19±0.11

Group G

all cows 25 203.1 ±86.0 c 128.3±112.1 0.27±0.80

open cows 10 226.6±118.4 - 0.14±0.24

pregnant cows 15 187.5±54.7 128.3±112.1 0.36±1.04

Group C

all cows 62 213.5 ±73.8 d 126.1±70.2 0.11±0.21

open cows 34 212.7±73.2 148.1±82.2 0.14±0.26

pregnant cows 28 214.5±75.7 89.5±23.1 0.06±0.04

* n=51; ** n=27
ab p=0.003, bc p=0.048, bd p=0.003
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there were no significant differences among Groups 1, 2 
and 3, or between the pregnant and open cows regard-
ing the area of the follicle, the area of the CL or the 
plasma P4 concentration (Table 4). The pregnancy rate 
(49.4% vs. 52.9%) was also not influenced significantly 
by the presence or absence of the CL at AI.

It is important to mention that 4 of 73 cows in  
Group C (5.6%) at AI had higher than 1 ng/ml P4 con-
centration and all of them belonged to the group  
of cows being inseminated 57-59 h before ovulation 
(Group 3). Only one of them became pregnant, however, 
its P4 concentration was 1.04 ng/ml at AI compared 
with the other cows (2.3 ng/ml, 3.9 ng/ml and 5.8 ng/ml, 
respectively) which decreased to 0.54 ng/ml at 9-11 h 
after AI and 0.01 ng/ml at 33 to 35 h after AI.

Discussion

Although the lowest ovulation rate was detected  
in Group P when only cloprostenol treatment was used 
to induce oestrus and perform AI after detected oestrus, 
the pregnancy rate was somewhat higher than that  
in the control group (48.7% vs. 41.1%) and than those 
reported previously (42.7% /Gábor et al. 2004/, 38.9% /
Pursley et al. 1997b/, 30.8% /Tóth et al. 2006), which 
confirms the usefulness of this protocol in dairy farms. 
This is also in agreement with the data obtained  

by Mialot et al. (1999) who suggested to use only pros-
taglandin treatment after calving and perform AI after 
detected oestrus in case of suboestrus if the oestrus  
detection on the farm is good. 

Although the ovulation rate in Group PG was the 
highest (95.5%) among our treatment groups  
(84.6-93.2%), in spite of it the pregnancy rate became 
the lowest (36.4%) comparing with the other treatment 
groups (41.1-55.6%). Group PG also included the  
highest prevalence of cows that ovulated before AI 
(14.3%), however, none of these cows became pregnant 
(Table 1). Somewhat lower pregnancy rate (27.3%) was 
reported by Meyer et al. (2007), however, in their cases 
the average duration between GnRH treatment and TAI 
was 3 h. Although the sample size (n=22) was relatively 
small in our group compared to the other groups, how-
ever, it can be stated that randomly selected cows for 
cloprostenol and GnRH treatment cannot synchronize 
the time of ovulation as found previously (Stevenson  
et al. 2003), which may explain the lower pregnancy 
rate. Stevenson et al. (2003) also received conception 
rates not different from those in controls when adminis-
tered GnRH 48 h after PGF2α and used timed AI  
at 16-20 h later. 

The highest pregnancy rate (55.6% vs. 41.1%  
in the control group) was detected in Group G when 
after detected oestrus and AI a GnRH injection was  

Table 3. Evaluation of the pregnancy rate according to ovulation after AI in different treatment groups.

Groups Group 1
 (n)

Group 2
 (n)

Group 3
 (n) Total

Group P 
(%)

16
(48.5%)

11 
(33.3%)

6 
(18.2%)

33
(100%)

Pregnant 
(%)

10 
(62.5%)

6 
(54.5%)

3 
(50.0%) 19 (57.6%)

Group PG 
(%) 9 (50.0%) 3

 (16.7%)
6 

(33.3%)
 18

(100%)
Pregnant 

(%)
5 

(55.6%)
1 

(33.3%)
2 

(33.3%) 8 (44.4%)

Group G
(%) 18 (72.0%) 3 

(12.0%)
4

 (16.0%)
25

(100%)
Pregnant 

(%)
12 

(66.7%)  2 (66.7%) 1 
 (25.0%) 15 (60.0%)

Group C
(%)

31 
(53.6%) 16 (23.9%) 15

 (22.5%)
62

(100%)
Pregnant 

(%)
14 

(45.2%)
9 

(56.3%)
5

 (33.3%)
28 

(45.2%)
Total 
(%)

74
(53.6%) 33 (23.9%) 31

 (22.5%)
138

(100%)
Pregnant 

(%)
41 

(55.4%) 18 (54.5%) 11
 (35.5%)

70 
(50.7%)

Group 1: ovulation occurred between AI and 9-11 h after AI
Group 2: ovulation occurred between 9-11 h and 33-35 h after AI
Group 3: ovulation occurred between 33-35 h and 57-59 h after AI
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given. According to a meta-analysis (Morgan and Lean 
1993), treatment of dairy cows with GnRH immediately 
after AI have a positive effect on pregnancy rate, how-
ever, with the exception of repeated inseminations, 
while other studies were not able to confirm the benefit 
of such treatment after the first insemination (Stevenson 
et al. 1984). 

At the same time, it is important to mention that  
the differences among the four groups regarding the 
ovulation and pregnancy rate were not statistically  
significant.

Walker et al. (1996) reported that the mean ovula-
tion time relative to the first detected mount was 
27.6±5.4 h and there was no difference between sponta-
neous and with PGF2a induced estruses. In contrast,  
Van Eerdenburg et al. (2002) found that the highest 
ovulation rate was observed in a field study between  
0 and 24 h after AI (56.2%) which is in agreement with 
the present findings (53.6%). Pursley et al. (1995)  
devised an Ovsynch protocol for timed AI which con-
sisted of a GnRH treatment at a random stage of the 
oestrus cycle (Day 0), a PGF2a treatment on Day 7  
to induce luteolysis, and a second GnRH treatment on 

Day 9. In 20 cows, ovulation was synchronized within 
an 8-h interval, 24-32 h after the second injection  
of GnRH, however, some heifers (6 of 24) failed to ovu-
late (Pursley et al. 1995). Kaim et al. (2003) reported 
that 76% of the non-treated cows showed ovulation 
within 30 h, 12% between 30-50 h, and 12 % more than 
50 h after the onset of oestrus, respectively. In our case, 
only 66.5% of the cows showed ovulations within  
33-35 h after AI, while 19.3% ovulated between  
33-35 h and 57-59 h after AI (Table 3). The prevalence 
rates of cows without ovulations were 10.2% in the 
treated groups and 6.9% in the control group, respec-
tively, while ovulation occurred in 9 (5.5%) cows  
before AI.

In agreement with our previous findings after  
prostaglandin treatment (Répási et al. 2014), the highest 
pregnancy rate (55.6% to 66.7%) was achieved in the 
treated groups if ovulation occurred within 9-11 h after 
AI, while in Group C it was 45.2%. In each group the 
lowest pregnancy rate was found when ovulation  
occurred within 57-59 h after AI (Table 3). Cows  
inseminated within 57-59 h after AI (Group 3) stayed 
open with more than 2 times greater odds compared  

Table 4. Mean±SD values of the area of the largest follicle and the CL (if present), and the progesterone concentration on the day of AI 
and ovulation (O). 

N Area of follicle  
(mm2) 

Area of CL*  
(mm2)

Progesterone** 
(ng/mL)

ON THE DAY OF AI

Group 1

all cows 74 200.6±58.8 104.7±52.7 0.21±0.51

open cows 33 210.8±59.7 98.2±21.3 0.15±0.18

pregnant cows 41 192.3±57.5 107.2±61.3 0.27±0.68

Group 2

all cows 33 214.1±74.3 143.5±59.3 0.20±0.22

open cows 15 216.3±82.7 141.9±53.7 0.24±0.17

pregnant cows 18 212.2±68.9 145.2±68.2 0.17±0.25

Group 3

all cows 31 210.6±91.1 129.2±69.5 0.57±1.27

open cows 20 207.1±81.0 139.9±84.4 0.70±1.52

pregnant cows 11 216.8±111.4 110.1±26.7 0.29±0.34

ON THE DAY OF OVULATION

Group 1  all cows 74 200.6±58.8 104.7±52.7 0.21±0.51

open cows 33 210.8±59.7 98.2±21.3 0.15±0.18

pregnant cows 41 192.3±57.5 107.2±61.3 0.27±0.68

Group 2 all cows 33 223.5±64.4 135.7±40.5 0.13±0.15

open cows 15 225.4±65.6 179.1- 0.16±0.13

pregnant cows 18 221.9±65.3 114.0±21.2 0.11±0.17

Group 3  all cows 31 190.7±118.7 188.1±83.5 0.14±0.24

open cows 20 186.9±121.4 188.1±83.5 0.16±0.28

pregnant cows 11 197.7±119.2 - 0.10±0.15

* n=51; ** n=103
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to cows inseminated on the day of ovulation (Group 1). 
According to Van Eerdenburg et al. (2002), pregnancy 
rate was 52% if the cow ovulated within 24 h after AI, 
while <20% became pregnant if ovulated after 48 h. 
Fricke et al. (2003) indicates that there is a 24-h win-
dow, in which AI can be conducted in relation to ovula-
tion to increase pregnancy rate, however, to determine 
the optimal time for AI without synchronization  
of ovulation in the field needs further studies. In agree-
ment with previous findings (Van Eerdenburg et al. 
2002) if AI was performed before ovulation only 22.2% 
of cows became pregnant.

Regarding the area of the follicle, the area of the CL 
and the plasma P4 concentration there were no signifi-
cant differences among the treatment groups on the day 
of AI (Répási et al. 2003), and with the exception  
of the area of the follicle on the day of ovulation, as 
well. Although significant differences (Group PG vs. 
Groups P and G) were detected only when pregnant  
and non-pregnant cows were compared together, while 
on the day of ovulation non-pregnant and pregnant 
cows had smaller area of the follicle compared to the 
other three groups. In agreement with previous findings 
(Colazo et al. 2015) the area of the ovulatory follicle did 
not affect the pregnancy rate. 

On the day of AI as well as on the day of ovulation, 
there were also no significant differences among Groups 
1 to 3 between the pregnant and open cows regarding 
the area of the follicle and the CL or the plasma P4 con-
centration (Répási et al. 2003). 

Conclusion

Based on these results, if a CL can be detected 
during reproductive examination on a farm in which 
heat detection rate is poor, a shortened Ovsynch proto-
col can be recommended (Stevenson et al. 2003).  
By this way, one GnRH treatment and 7 days may  
be spared. The benefit of a shortened Ovsynch protocol 
in the field needs further investigations. Furthermore,  
it was observed that if cows ovulated too late compar-
ing to the time of AI, conception rate was significantly 
lower, highlighting the importance of the determination 
of the optimal time for AI. In case of US follow-up  
of ovaries, if ovulation does not occur within two days 
after AI, a second AI could be performed, however,  
further studies have to be conducted in order to evaluate 
the benefits of a second AI.
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