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ABSTRACT

Successful reproduction of lactating dairy cattle, or 
in other words its reproductive performance is a  limit­
ing factor in the profit ratio of cattle breeding regard­
ing market production. The aim of this research was 
to evaluate the success rate of synchronization proto­
cols Ovsynch, Presynch/Ovsynch, and Double Ovsynch 
within the period of 24 months. The success rate of the 
1st insemination, 2nd insemination, and after more 
than 2 inseminations was evaluated. The cattle were of 
Holstein Friesian breed with a milk yield of 10 200 kg. 
The animals were sorted into two categories – heifers 
(protocol Ovsynch) and primiparous, multiparous 
cows (protocols Presynch/Double Ovsynch). The re­
search proved a 54 % success rate in the category of 
heifers after the 1st insemination. In the category of 
primiparous and multiparous cows was the success 
rate of 41 % after the 1st insemination, 39 % after the 
2nd insemination, and 52 % after more than 2 insemi­
nations for the Presynch/Ovsynch protocol. The suc­
cess rate for Double Ovsynch protocol was 45 % after 
the 1st insemination, 42 % after the 2nd insemination 
and 51 % after more than 2 inseminations. The results 
for the given geographic region of Slovakia exceeded 
the average.
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INTRODUCTION

Nowadays, cattle breeding concerns nearly every 
country in the world and the issue of reproduction belongs 
to its inseparable parts. Reproduction is considered as the 
mainstay of production in this area. If there is no repro-
duction, there is no production either. Cattle farms are in-
fluenced by the constant pressure of economic production 
and the dairy industry. This is one of the reasons why it is 
important to present the production results; to ensure con-
tinuous reproduction. Since the reproductive performance 
in lactating dairy cows is not optimal, it led to the develop-
ment of various strategies in the reproductive management 
industry aimed at improving the use of artificial insemina-
tion (AI) and pregnancy rates in dairy herds [14].

Synchronization programmes have become a standard 
part of current management of dairy cows in the dairy in-
dustry. Many of the synchronization protocols also allow 
timed insemination (TAI) to avoid the practical difficulties 
associated with oestrus detection [8].
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Other factors, such as weather, season, nutrition, tem-
perature, climate, and the management of the farm itself, 
along with reproductive indicators, affect the reproduction 
and functioning of cattle farms. The use of timed insemi-
nation after synchronization of ovulation has become one 
of the most widely used reproductive technologies devel-
oped in the last 40 years. Nowadays, different variants of 
this technology are in use all over the world, especially in 
milk production [16]. Artificial insemination is also impor-
tant for the genetic improvement, especially in dairy cattle 
breeds [18].

According to global statistics, the fertility of Holstein 
cattle has been gradually decreasing each year by 0.5 % 
in the last four to five decades with a current increase in 
productivity due to breeding by 1 % or more [3].

At present many synchronization protocols and their 
variations, as well as modifications with subsequent ar-
tificial insemination are very popular. Many of them are 
based on the use of gonadotropin hormone and prostaglan-
din and their functions. The oldest used synchronization 
protocol is the Ovsynch protocol and its subsequent var-
iations. Ovsynch allows artificial insemination (AI) to be 
performed at the exact optimal time without checking the 
ovaries and uterus. The use of these protocols in repro-
duction allows efficient synchronization of oestrus cycles 
and subsequent insemination of dairy cows without oes-
trus detection, which is time-consuming and difficult to 
perform for farms with many cattle. It is for this reason 
that Ovsynch became the first tool for the application of 
AI and an alternative to the detection of oestrus in dairy 
cattle [10]. 

The female’s natural cycle is physiologically influ-
enced by sex hormones and their secretion is controlled by 
the central nervous system. The main role in controlling 
the sex hormones is the hypothalamus – pituitary axis. The 
hypothalamus sends the GnRH hormone to the pituitary 
gland to release FSH and LH. These subsequently act on 
the ovaries, which produce their own hormones, such as 
oestrogen and progesterone. These hormones have a feed-
back effect on the hypothalamus. In this way, the regular 
sexual cycle of females is ensured. The length of oestrous 
cycle in female cattle usually lasts 17–24 days (on aver-
age 21 days). Day 0 in the oestrous cycle is the day when 
oestrus and other specific behaviour such as vocalization, 
displeasure, and mounting herd mates begin to manifest 
itself [15]. Heifers often have a shorter oestrus than dairy 

cows. Irregular sexual cycles can occur due to: improp-
er postpartum care, the occurrence of endometriosis and 
pyometra, functional disorder of ovarian activity, such as 
atrophy, acyclia, ovarian cysts and others.

It can be concluded that the number of cattle in the 
territory of the Slovak Republic is decreasing every year. 
In 2020, according to DATAcube there were 442,289 cat-
tle of which 122,049 were dairy cows, compared to 2010, 
when the number of individuals was 467,125 of which 
159,260 were dairy cows. Despite the decreasing trends 
in cattle breeding, the overall percentage of pregnancy af-
ter the first insemination hardly changes over the years. 
According to B u r d y c h, K o c m á n e k et al. [1], 
pregnancy after the 1st insemination in Holstein cattle is 
around 37.7 % by 2020 compared to 2010, when it was 
35.3 %. There was also a significant improvement in milk 
production in Holstein cattle. According to  B u r d y c h, 
K o c m á n e k  et al. [1] the average presents 10,254 kg of 
milk in 305 days, while in 2010 it was 8,912 kg of milk in 
305 days.

The purpose of this study was to evaluate the success of 
chosen protocols in a period of 24 months. The Ovsynch, 
Double Ovsynch and Presynch protocols were used in cer-
tain categories of farm animals.

MATERIALS AND METHODS

Farm and animals
In this study Holstein cattle and their crossbreeds were 

evaluated. The herd is currently undergoing Holsteiniza-
tion and in 2020 consisted of 482 dairy cows and 173 heif-
ers. In 2021 the number of dairy cows was 479 and the 
number of heifers represented 162 animals. 

A farm chosen for study was located in central Slova-
kia, housed animals of the Holstein cattle breed and their 
crossbreeds with the Montbéliarde breed. In 2020, there 
were 65.5 % crossbreeds on the farm, but their share of 
the Holstein breed ranged from 93.74 to 50 %. In 2021, 
the percentage of crossbreeds on the farm, with a share of 
93.74 % to 50 % Holstein breed, was 61.6 %. The animals 
were divided into two groups: heifers after the first insem-
ination and dairy cows after the first or more pregnancies. 
The results were evaluated by the Breeding Service of the 
Slovak Republic and collected through the breeding infor-
mation system PLIS. Artificial insemination was carried 
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out with insemination doses with a minimum concentra-
tion of 10 million viable spermatozoa. These insemination 
doses were subjects of andrological examinations. Peyet-
ted insemination doses were supplied by Slovak Biologi-
cal Services and Insemas a. s. In 2020, insemination doses 
were used from bulls with the following codes, BKM – 7, 
BKM – 23, DIN – 5, DIN – 2, FDE – 1, HGE – 1, MGL – 
11, MGL – 14, MGL – 48, SRE – 6, SRE – 10, SRE – 11. 
In 2021, the following codes were used: BKM – 28, BKM 
– 29, MGL – 11, MGL – 48, MGL – 50, MGL – 83, SRE 
– 10, SRE – 31, SRE – 57. Insemination doses came from 
black Holstein bulls and only certain doses came from 
sex-sorted semen.

Synchronization protocols
Heifers
The Ovsynch protocol was performed on a group of 

heifers. This protocol consisted of administration of GnRH 
(gonadothropin releasing hormone) on day 0, followed by 
administration of PGF2α (prostaglandin F2 alpha) 7 days 
later. GnRH was again administered after 48 hours, and 
timed artificial insemination took place after 12–18 hours 
(Fig.  1). Pregnancy control was carried out on the 32nd 
day after insemination by USG examination.

Primiparous and multiparous cows
For the second category of primiparous and multipa-

rous cows Presynch/Ovsynch (PO) protocol was used. The 
Presynch/Ovsynch synchronization protocol consisted of 
synchronization that started on day 0. Preparation based 
on PGF2α was administered and its application was re-
peated after 14 days. After 12 days, a preparation based 
on GnRH was applied and after 7 days of its administra-
tion, the preparation with PGF2α was administered again 
and after 56 hours GnRH was applied (Fig. 2). At the end, 
a timed artificial insemination took place 16 hours after the 
last application of the hormonal preparation.

When the farm transitioned to the Double Ovsynch 
(DO) (October 2021) synchronization protocol, the prepa-
rations were applied as follows: on day 0, the GnRH-based 
preparation was applied to the dairy cows and after 7 days 
followed the application of the PGF2α preparation. GnRH 
preparation was applied 3 days later, and the process was 
repeated in 7  days. After the following 7  days, the PG-
F2α preparation was administered. The next application of 
GnRH was in 56 hours and timed artificial insemination 
took place approximately 16 hours later (Fig. 3)

The PGF2α-based preparations with the trade name 
Cyclix 250  micrograms/ml inj. (Virbac) were adminis-

Fig. 1. Timeline for the Ovsynch synchronization protocol
Source: custom image

Fig. 2. Timeline for the Presynch/Ovsynch protocol
Source: custom image

Fig. 3. Timeline for Double Ovsynch protocol
Source: custom imagine
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tered to the animals without distinction with the active 
substance cloprostenolum natricum administered in the 
amount of 2 ml per animal and Enzaprost T (Ceva) with 
the active substance dinoprostum, administered in the 
amount of 5 ml per animal. Preparations based on GnRH 
with the commercial name Ovarelin 50 μg.ml–1 (Ceva), 
with the active substance gonadorelin was administered in 
the amount of 2 ml per animal, Acegon 50 50 μg.ml–1 (Zo-
etis) with the active substance gonadorelin administered in 
the amount of 2 ml per animal, injection solution for cat-
tle and Gonavet inj. (Veyx) administered in the amount of 
2 ml per animal with the active substance gonadorelinum. 
These preparations were chosen based on availability. In 
both categories, after the pregnancy confirmation on the 
32nd day, a re-check pregnancy test was held in the period 
between the 60th and 90th day after insemination.

ETHICAL STATEMENT

The results and protocols evaluated in this study were 
obtained from the investigated farm therefore ethical ap-
proval was not required.

STATISTICAL ANALYSIS

Statistical evaluation was performed in the statistical 
program GraphPad Prism version 3.00 using Fisher´s ex-
act test. The results were considered significant if the prob-
ability value was higher than 95 % (P ˂ 0.05). 

RESULTS

In the heifers, the success rate of pregnancy after the 
1st insemination was on average 54 % in the experimental 
period. This period lasted from January 2020 to December 
2021, but in some months the synchronization was not per-
formed. The evaluation was in the process for 16 months. 
In the category of dairy cows after one or more births, we 
recorded the results of pregnancy success after 1st, 2nd 
and > 2 inseminations. The pregnancy rate success, in the 
period from January 2020 to September 2021, after the 1st 
insemination was 41 % for the synchronization protocol 
Presynch/Ovsynch (PO), after the 2nd insemination on av-
erage 39 % and 52 % after 2 > inseminations. In the period 
from October 2021 to December 2021, the success rate 
after the 1st insemination for the Double Ovsynch (DO) 
synchronization protocol was 45 %, after the 2nd insem-
ination 42 % on average, and after > 2 inseminations on 
average 51 %. No differences were found between PO and 
DO synchronization protocols. Nevertheless, better but 
statistically insignificant results were obtained for the DO 
synchronization protocol.

The service period for the entire period represent-
ed an average of 125 days and an intermediate period of 
407 days. The insemination interval in cows after one or 
more births was on average 70  days. The insemination 
index for the entire observed period was 1.65 for heifers 
and 2.0 for cows after the 1st and additional births. The 
results are summarized in Table 1.

Table 1. Summarization of the results obtained 
after using different synchronization protocols

Ovsynch Presynch/Ovsynch Double Ovsynch

Pregnancy rate 
after 1st insemination 54 % 41 % 45 %

Pregnancy rate after 
2nd insemination – 39 % 42 %

Pregnancy rate after 
> 2 inseminations – 52 % 51 %

Insemination index 1.65 2 2

Insemination interval – 71 65
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DISCUSSION

The synchronization of ovulation is used almost con-
tinuously in milk production today and has become an in-
tegral part of daily practice, as well as timed artificial 
insemination. Synchronization of ovulation includes not 
only the application of hormonal preparations, but also: 
a proper and regular management of the herd, control over 
the overall health of the animals, animal welfare, and the 
success of the protocols. The administration of hormonal 
preparations was determined according to the relevant pro-
tocol. The administration of the first preparation is referred 
to as day 0 and it continues according to the composition of 
the given protocol. However, it should be noted that their 
application does not solve the causes of low fertility [3].

The purpose of the study was to evaluate the success of 
chosen protocols in a period of 24 months. The Ovsynch, 
Double Ovsynch and Presynch protocols were used in cer-
tain categories of farm animals. The success rate of con-
ception after the first, second and more than 2 insemina-
tions with simultaneous use of artificial insemination (AI) 
was evaluated.

Synchronization protocols that allow TAI and mini-
mize visual detection of oestrus must be practical to imple-
ment within the daily operation of a dairy farm, otherwise 
the protocol would fail due to a lack of compliance [4]. 
The success rate of the Ovsynch protocol applied in the 
group of heifers was 54 %. However, we must point out 
that the result during the year could have been affected 
by heat stress, environment, herd management and many 
other factors. Thermal stress acts as a negative factor on 
the health and biological functions of dairy cows and man-
ifests itself in the reduced milk production and reduced 
reproductive capacity [11]. The Ovsynch protocol is the 
oldest used synchronization protocol. In addition to its 
original use for synchronizing ovulation, this protocol is 
also used as a therapeutic method for many ovarian diseas-
es, silent oestrus and heat stress [10]. According to their re-
sults, N a v a n u k r a w et al. [9] reported a pregnancy rate 
of 37.3 % when using the Ovsynch protocol. P u r s l e y 
and W i l t b a n k [12] reported that for heifers treated with 
the Ovsynch protocol, they achieved a pregnancy rate of 
35.1 % and Y i l m a z et al. [17] obtained a pregnancy rate 
of 32.5 %. The use of the Ovsynch protocol seems to be an 
effective and advantageous method. However, this meth-
od has been shown to be more effective for dairy cows 

than for heifers [10]. However, the success of the Ovsynch 
synchronization protocol is closely related to the synchro-
nization of the ovulatory follicle and corpus luteum (CL) 
[12]. In the herd for the category of heifers, synchroni-
zation of ovulation with the following TAI was omitted 
in some months due to the absence of suitable animals 
on the farm that could undergo this method. Overall, the 
pregnancy rate percentage for this category covers a peri-
od of 16 months. The Presynch/Ovsynch synchronization 
protocol was performed in the category of cows after one 
or more births. The time period for this synchronization 
protocol was from January 2020 to September 2021. Sub-
sequently, there was a change in the synchronization pro-
tocol used by the farm itself. The success rate of the Pre-
synch/Ovsynch protocol in the given period, for a certain 
category of animals, was 41 % after the 1st insemination. 
The success rate after the 2nd insemination and the > 2 in-
semination was 39 % and 52 %, respectively. 

The presynchronization protocol has become one of 
the most widely used protocols to synchronize the oes-
trous cycle and ovulation for the first AI postpartum in 
lactating dairy cows. Synchronization may begin in the 
period between the 30th and 35th day after parturition [3, 
6]. A study by K a r a k a y a - B i l e n et al. [7] pointed out 
the success of the pregnancy rate on the 31st day of the Pr-
esynch synchronization protocol at 59.3 %, when using the 
conventional type of insemination dose, and the pregnancy 
rate on the 31st day of 35.5 % when using the sex-sorted 
type of insemination dose. G i o r d a n o et. al. [6] recorded 
a pregnancy rate after AI using PO at a 12-day interval in 
primiparous dairy cows on day 39 of 44.7 % and in multip-
arous dairy cows 32.4 %, for a 14-day interval in primip-
arous dairy cows 38.7 % and multiparous 34.7 % for TAI. 
C o l a z o et al. [2] recorded a pregnancy rate after AI on 
day 60 in primiparous animals of 55.8 % and 32.9 % in 
multiparous animals [2].

Our results of the period October 2021 to December 
2021 for the synchronization protocol Double Ovsynch 
were as follows: 45 % after 1st insemination, 42 % after 
2nd insemination and 50 % after > 2 inseminations. How-
ever, the evaluation of this period is short and therefore 
the results may be distorted and incomplete. A study by S 
o u z a et al. [13] reported a pregnancy rate of 49.7 % us-
ing the Double Ovsynch protocol with a pregnancy rate of 
65.2 % in primiparous animals and 37.5 % in multiparous 
animals. Double Ovsynch appears to be a better choice for 
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the treatment of anovulatory conditions [13]. A study by 
G i o r d a n o et al. [5] reported the effectiveness of DO 
on the 29th day as 38.7 % and on the 39th day as 35.3 % 
pregnancy rate.

However, for an objective evaluation of Double 
Ovsynch, we would need a longer research period to ob-
tain more accurate results.
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CONCLUSIONS

We monitored the use of synchronization protocols in 
high-yielding dairy cows of the Holstein Friesian breed and 
their crossbreeds. The results partially approach the global 
parameters and the results reported after synchronization 
when synchronization protocols were used. The use of 
these synchronization protocols requires precision and dis-
cipline of the breeder, as this is the only way to achieve the 
desired effect of synchronizing the sexual cycle, ensuring 
the desired pregnancy and reproductive process, since the 
staff and the management of the company is not able to 
cover the methods and reproductive procedures of classical 
reproduction in cattle breeding. The tendency to increase 
the production of dairy cows suggests, that this method is 
currently highly effective and recommended for practice.
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