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Abstract 

In the study, two protocols for synchronization of estrus and ovulation in seventeen Blonde 

d’Aquitaine cows reared in Bulgaria are presented. The animals were similar in age (5-6 years), 

physiological status (non-pregnant with weaned calves, more than 210 days post-calving), and body 

condition score (average 5 on a 9-point scale). The experiment was conducted on a beef cattle farm near 

the Danube River at the end of the grazing season. The objective was to investigate the pregnancy rates 

under different estrus synchronization schemes. Two synchronization schemes with artificial 

insemination (FTAI – 72 hours) at fixed time were applied. The schemes were based on prostaglandin 

F2 alpha (PGF2α) and Gonadotropin-Releasing Hormone (GnRH), with one of them using а 

Progesterone Releasing Intravaginal Device Delta - PRID DELTA. After executing the two protocols, 

47.92 ± 12.34% of the Blonde d’Aquitaine cows were confirmed to be pregnant. In the synchronization 

protocol using PRID DELTA 62.50 ± 17.87% of inseminated cows were pregnant. In the protocol 

without the device, 33.33 ± 16.94% of inseminated cows were confirmed to be pregnant. 
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INTRODUCTION 

 

The optimal timing for detecting estrus 

and performing artificial insemination in cattle 

is a factor with significant economic importance 

for reproductive efficiency (Fesseha & Degu, 

2020). Estrus synchronization and fixed-time 

artificial insemination (FTAI) protocols have 

been successfully tested for reproduction 

improvement in beef herds (Richardson et al., 

2016; Nirwana et al., 2021). Such programs 

require selection of technically accurate and 

practically feasible protocols (Bihon & Assefa, 

2021). One of the most commonly used 

programs, based on progesterone for 

manipulating follicular development in cattle, 

combines prostaglandin F2α (PGF2α) with 

GnRH (Arya et al., 2023). This combination 

proves to be more effective without the need for 

estrus detection when using FTAI 

(Kasimanickam, 2021). In short-term protocols, 

the aim is also to control follicular waves, which 

is related to the timing of PG administration 

(Oosthuizen et al., 2021). In recent years, the 

efforts in beef cattle breeding have focused on 

optimizing progesterone devices for more cost-

effective and safer use (De Graaff & Grimard, 

2018). Improving reproductive methods in beef 

breeds with suckling calves enhances their 

economic efficiency (Grimard et al., 2017). The 

authors report specific reproductive 

characteristics in Blonde d’Aquitaine, such as a 

longer anestrus period post-calving and a longer 

estrus compared to dairy breeds reared in 

France. Currently, fixed-time AI estrus 

synchronization schemes are under-research in 

beef cattle breeding, especially for the Blonde 

d’Aquitaine breed (Hervé, 2020; Mialot et al., 

1998). 

The objective of this study is to assess 

the effectiveness of two different estrus 

synchronization protocols in Blonde 

d’Aquitaine beef cows bred in Bulgaria. 

 

http://agrarninauki.au-plovdiv.bg/uncategorized/12-43/
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MATERIALS AND METHODS 

 

The study was conducted from 2021 to 

2022 and included seventeen Blonde 

d’Aquitaine beef cows. The animals were 

similar in age (5-6 years), physiological status 

(non-pregnant with weaned calves, more than 

210 days post-calving), and body condition 

score (average 5 on a 9-point scale). All animals 

were examined using ultrasound. The cows are 

offspring of imported parents from France and 

are reared on a farm near to Lom, Montana 

region. From May to November, the cows graze 

on natural pastures along the Danube River, 

without supplementary concentrated feed. In 

winter, they are kept in free-group housing and 

fed a balanced total mixed ration.  

On the 40th day after artificial 

insemination, the cows underwent ultrasound 

pregnancy diagnosis using a portable ultrasound 

WED3000V’ with a 6.5 MHz linear transducer. 

Pregnancy diagnosis was based on the following 

criteria: presence of anechogenic amniotic fluid 

in the lumen of uterus, a differentiating embryo 

as a hyperechoic structure, the presence of 

placentation, and other indicators.  

The data were processed by SPSS (ver. 

21), applying univariate model of the following 

statistical type: Ykl=µ+Sk+ekl, where Ykl- 

observation vector; µ- total average constant; S 

is fixed effects of k- scheme (Pr1 and Pr2); ekl 

– residual variance. 

 

RESULTS AND DISCUSSION 

 

For the purposes of the study, two 

synchronization protocols were developed – 

with and without progesterone device. In the 

first scheme (Fig. 1), two PGF2α treatments 

(ENZAPROST T – single administration of 25 

mg dinoprost) were administered 8 days apart. 

On the seventh day, a GnRH treatment (100 μg 

GnRH or 2 ml OVARELIN®) was 

administered. Cows were inseminated at a fixed 

time on the 10th day - 72 hours after the GnRH 

treatment. 

The second synchronization scheme 

applied to nine cows is shown in Fig. 2. On day 

0, each animal was intramuscularly injected 

with 100 μg GnRH (gonadorelin) (2 ml 

OVARELIN® per animal) and a PRID delta 

progesterone-releasing intravaginal device 

containing 1.55 g progesterone was inserted.  

 
Figure. 1 Protocol 1 for synchronization of estrus and fixed-time artificial insemination (FTAI) in 

Blonde d’Aquitaine cattle breed. 

 
Figure. 2 Protocol 2 for synchronization of estrus and ovulation with a fixed-time artificial 

insemination in Blonde d’Aquitaine cattle breed. 
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The removal of vaginal progesterone 

devices was performed on the 7th day after 

protocol began, followed by administration of 

ENZAPROST T (25 mg dinoprost). Artificial 

insemination was performed at a fixed time – 72 

hours after the removal of the progesterone 

device. On the 8th day, all animals were injected 

with 500 IU Equine serum gonadotrophins 

(eCG), corresponding to 2 ml of the solution.  

According to Wiltbank et al., (2015) the 

dual PGF treatments in Ovsynch or Double-

Ovsynch protocols can increase fertility by 

approximately 10%. In another similar 

experiment, higher fertility was observed when 

a double dose of PGF was applied to the FTAI 

protocol in Nellore cows (Ferreira et al., 2020). 

Cedeño et al. (2021) concluded that several 

factors influence the success of such protocol, 

including body condition, and physiological 

status. Furthermore, higher fertility rates are 

achieved when GnRH is used. According to 

Lamb et al. (2001), progesterone device 

improves ovulation rates after the first GnRH 

administration in anestrus lactating cows. In a 

study by Bó et al. (2016), using GnRH or 

estradiol and devices releasing progesterone 

allowed FTAI without the need for estrus 

detection, achieving fertility rates of 50% or 

more with a single insemination. Administering 

eCG at the time of P4-device removal stimulates 

ovulatory follicle growth, enhancing fertility 

(Bó et al., 2018). In the same study, beef heifers 

had the highest pregnancy rates with the FTAI – 

72h protocol compared to FTAI – 60h and FTAI 

– 48h.   

Table 1 presents the pregnancy rates 

resulting from the tested estrus synchronization 

protocols applied to the cows in the studied 

groups. The overall pregnancy rate for Blonde 

d’Aquitaine cows was 47.92 ± 12.34%. The 

animals treated according to Protocol 2 had a 

29.22% higher pregnancy rate compared to 

those treated according to Protocol 1, although 

the influence of the scheme on fertility was not 

statistically significant. 

For the protocol involving a 

progesterone device the reported pregnancy rate 

was 62.50 ± 17.97%, while (in) the Protocol 1, 

the established pregnancy rate was 33.33 ± 

16.94%. Day (2018) modified the classic 7-day 

CO-Synch + CIDR protocol in beef cattle by 

reducing the days for CIDR to 5 days and 

increasing the time to GnRH administration and 

AI, resulting in higher fertility. Cedeño et al. 

(2021) report that animals which did not exhibit 

estrus but treated with GnRH had a higher 

pregnancy rate per AI (53.8%, P < 0.04) 

compared to those not receiving GnRH (37.9%). 

Table 1. Pregnancy rates upon application of 

estrus and ovulation synchronization schemes 

in Blonde d’Aquitaine cows. 

Protocol N 

Pregnant, 

% (Pregnant/ 

nonpregnant, N) 

±SЕ 

1 9 33.33 (3/9) 16.94 

2 8 62.50 (5/8) 17.97 

Mean 17 47.92 (8/17) 12.35 

 

CONCLUSION 

 

After executing the two protocols, we 

found an average pregnancy rate of 47.92 ± 

12.34% in Blonde d’Aquitaine cows. In the 

synchronization protocol using PRID Delta, 

62.50 ± 17.87% of inseminated cows were 

confirmed pregnant. In the protocol without 

PRID Delta, the pregnancy rate was 33.33 ± 

16.94%. Estrus synchronization protocols using 

progesterone devices have proven effective in 

synchronizing estrus and achieving pregnancy 

in Blonde d’Aquitaine cows, with a higher 

pregnancy rate by 29.22%. These findings 

underscore the importance of progesterone 

devices in synchronization schemes to improve 

fertility in beef cows. Further studies are 

required to refine these protocols for specific 

breeds and rearing conditions in Bulgaria. 
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