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ABSTRACT 

Artificial insemination is required to increase the reproduction rate in ruminant breeding. The artificial insemination 

success rate in sheep only reaches 47.6%, whereas the proposed ideal rate is 70%. One of the factors influencing the 

artificial insemination success rates in sheep is improper estrus detection, resulting in no fertilization. The present 

study aimed to determine the effect of different artificial insemination time periods on the pregnancy rates of Sapudi 

ewes. The research design was based on a completely randomized design. A total of 20 female Sapudi sheep were 

divided into four treatment groups with five repetitions (for each group). In addition, the observed variables were 

artificial insemination time in Sapudi ewes. Estrus synchronization in ewes was conducted by injecting PGF2α. The 

results of the research indicated that ewes subjected to artificial insemination 6, 12, 18, and 24 hours after estrus had 

a pregnancy rate of 20%, 100%, 60%, and, 60%, respectively. It can be concluded that the time differences in 

artificial insemination significantly influence the pregnancy rate in Sapudi ewes’. 
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INTRODUCTION 

  

Sapudi sheep is a family of native Indonesian sheep with the characteristics of a larger tail size than other sheep strains. 

This different characteristic provides benefits to farmers during the dry season, since Sapudi sheep can reserve energy in 

their tails (Tanziila, 2018). However, the big size of Sapudi sheep’s tails is also one of the problematic factors to conduct 

natural mating. Therefore, human assistance is required to conduct artificial insemination in order to improve the 

reproduction rate (Hafez, 2000). 

Artificial insemination is a reproductive bio-technique that relies on improving livestock genetic quality, 

controlling reproductive infectious diseases, and optimizing the reproductive appearance (Ramadhani, 2016). However, 

the insemination success rate of sheep only reaches 47.6%, whereas the ideal rate is believed to be 70% (Rizal, 2006). 

This situation can be affected by many factors, including the quality of the frozen semen which experiences a quality 

decrease after thawing, incorrect implementation of artificial insemination, and incorrect estrus detection which results in 

a fertilization failure (Abebe and Alemayehu, 2021). The estrus period detection is highly complicated to perform, which 

results in difficulties in determining the ovulation period (Miguel-Cruz et al., 2019). The length of ewes’ estrus period is 

around 24-36 hours, and the sheep’s ovulation period begins approximately 24-30 hours from the beginning of the estrus 

time (Miguel-Cruz et al., 2019). Determining the ovulation period is considered important for an exact time for artificial 

insemination (Ramadhani, 2016). 

One of the alternative methods to overcome the problems above is conducting an estrus synchronization. Estrus 

synchronization is a method to hormonized insemination (insemination at the same time), within a short period of time, 

so can be estimated in animal models (Mirshamsollahi, 2016). As a result, livestock can be inseminated at the same time. 

The estrus synchronization commonly is achieved using prostaglandin F2α or PGF2α hormone (Mirshamsollahi, 2016; 

Miguel-Cruz et al., 2019). The hormone acts by lysing the corpus luteum, which leads to a decreased level of the 

progesterone hormone (Ferrag et al., 2017). The low progesterone is followed by an FSH increase, which stimulates the 

development of matured follicles causing the heat in sheep (Stenbak et al., 2001). The PGF2α hormones can only regress 

the active corpus luteum rather than starting or growing corpus luteum (Sudarmaji et al., 2004). The implementation of 

massive estrus synchronization will improve the reproductive efficiency of the livestock, optimize the artificial 

insemination implementation, and increase the group fertility (Sardi, 2011). 

Pregnancy failure often occurs due to an inappropriate estrus detection, which results in incorrect artificial 

insemination time (Sigit et al., 2014). Based on the background above, the present study was done for determining the 

effects of insemination time on the pregnancy rate of Sapudi ewes. 
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MATERIAL AND METHODS 

 

The research design in this study was a completely randomized design. The current study was conducted at Dinas 

Peternakan Provinsi Jawa Timur, Garahan, Jember from April to June 2017. 

 

Ethical approval 

All processes and experiments of the present study (in vivo and in vitro) were approved by the ethical committee of 

Universitas Airlangga.  

 

Estrus detection and synchronization 

This research comprised of 20 unfertilized Sapudi ewes, which were examined with Ultrasound guided (USG) 

device. Estrus detection was done using USG according to the method of Macías et al. (2017). The estrus 

synchronization is achieved by intramuscular administration of prostaglandin F2α or PGF2α at the dose of 7.5 mg/sheep. 

In addition, the PGF2α injection in the current study was carried out twice to obtain simultaneous sheep estrus with an 

interval of 11 days. The sheep would be sexually excited two days after PGF2α injection (Srianto et al., 2010). 

 

Artificial insemination 

The artificial insemination was carried out by employing the frozen semen of Sapudi sheep obtained from Farm 

animal Institute, Universitas Airlangga of Indonesia. In addition, this research utilized 0.25 ml of mini straws with the 

concentration of each straw ± 50x106 spermatozoa (Hardijanto et al., 2010). The number of straws was adjusted to the 

required spermatozoa concentration for artificial insemination on the ewes. Afterward, the straw was thawed on the 

water at room temperature for 30 seconds, and then it was inserted into the artificial insemination gun. Next, the straw tip 

was cut using a pair of scissors. After that, the plastic sheath was installed on an artificial insemination gun, which 

already contained the straw (Hardijanto et al., 2010). 

The 20 ewe samples were divided into four groups. The artificial insemination in the first group was carried out 6 

hours after the estrus occurred (P1). Meanwhile, artificial insemination in the second group was conducted 12 hours after 

the estrus was detected (P2). The artificial insemination of the third group was performed 18 hours after the sheep were 

in estrus (P3). Finally, the artificial insemination in the fourth group was carried out 24 hours after the estrus signs 

appeared (P4). Furthermore, the semen was sprayed in the area before the uterine cornua branch with a sperm 

concentration of approximately +50x10
6
 on each spraying (Satiti et al., 2014). The ewes’ pregnancy diagnosis was 

conducted when the pregnancy reached 60 days by employing Carelife portable USG device. 

 

Data analysis 

The research data were the pregnancy rate analyzed by using F-test or One-way Factorial ANOVA, and followed 

by Duncan's Multiple Range Test if there were differences in the ANOVA Factorial test (p < 0.05). 

 

RESULTS 

 

The pregnancy diagnosis of the examined Sapudi ewes was performed using a USG device with different artificial 

insemination times generated the pregnancy rate (Table 1). The results identified there was a significant difference 

between P1, where the artificial Insemination was conducted 6 hours after the initial estrus, and P2, where the artificial 

Insemination was administered 12 hours after the initial estrus, on the pregnancy success rate. On the other hand, the 

results obtained from P2, and from P3 where the artificial insemination was performed 18 hours after the initial estrus, 

were not significantly different in affecting the pregnancy success rate. Similarly, the results achieved from the P2 group 

and the P4 group where the artificial insemination was carried out 24 hours after the initial estrus, were not significantly 

different regarding the pregnancy success rate. As can be seen in Table 1, Sapudi ewes in P1 exhibited a pregnancy rate 

of 20%. Meanwhile, the ewes in P2 were fertilized 100% after being inseminated artificially 12 hours after the estrus.  

The artificial insemination conducted in Sapudi sheep 18 hours after the estrus (P3) resulted in the pregnancy rate of 

60%. In addition, the pregnancy rates of the ewes artificially inseminated 24 hours after estrus (P4) amounted to 60%.  

 

Table 1. Pregnancy Rates of Sapudi Ewes’ with different artificial insemination times 

Group Repetition Pregnancy Rate (%) 

P1 5 (20%) a 

P2 5 (100%) b 

P3 5 (60%) ab 

P4 5 (60%) ab 

P1: Artificial Insemination was conducted 6 hours after estrus, P2: Artificial Insemination was conducted 12 hours after estrus, P3: Artificial 

Insemination was conducted 18 hours after estrus, P4: Artificial Insemination was conducted 24 hours after estrus 
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Figure 1. The result of Ultrasound-guided examination on Sapudi ewes 60 days after artificial insemination. A: 

Amniotic fluid is black, B: The fetus appears white in amniotic fluid 

 

DISCUSSION 

 

Findings demonstrated that the highest pregnancy rate appeared if the artificial insemination was carried out 12 hours 

(P2) after the estrus was detected. The results of pregnancy diagnosis employing USG device in Sapudi sheep is 

illustrated in Figure 1. 

The PGF2α Injection was carried out on day 1 and day 11 with the same dose, according to Toelihere (1981), stating 

that PGF2α injection can be performed with one injection or two injections with an interval of 11-12 days. The PGF2α 

injection can lyse the corpus luteum, causing a follicular period process. It causes estrus and ovulation symptoms on the 

ewes. The ewes will be in estrus one to three days after the hormone treatment was administered (Martinez-Ros et al., 

2018). Ewes indicate the signs of estrus if they keep bleating frequently, and it can be identified through the physical 

condition where transparent mucus comes from their genital organs, the vulva looks swollen, and the vulvar mucosa 

appears purplish-red and warm when touched. Moreover, if they are grouped with other ewes, they indicate standing heat 

(Martinez-Ros et al., 2018).  

The high pregnancy success rate can be influenced by controlled estrus and the insemination time. The number of 

ovulatory follicles increases estrogen levels in serum, and this condition can prolong the estrus (Setiatin, 2015; Martinez-

Ros et al., 2018). Estrus synchronization in ewes is carried out by injecting PGF2α, which can lyse the corpus luteum, 

and cause a follicular period. These factors cause estrus and ovulation symptoms of the ewes. One to three days after 

being administered with hormonal treatment, the ewes will be in estrus (Martinez-Ros et al., 2018). 

The artificial insemination conducted 12 hours after the initial estrus signs resulted in a higher pregnancy rate, 

compared to the other treatments (Table 1). It implies that the proper artificial insemination timing is 12 hours after the 

initial estrus signs are detected (Srianto et al., 2010). The ewes’ estrus period is around 24-36 hours, and the ovulation 

period begins approximately 24-30 hours after the estrus (Srianto et al., 2010). The artificial insemination in the other 

treatments identified imperfect pregnancy results because, in the first treatment, where artificial insemination was 

conducted 6 hours after estrus, the fusion between spermatozoa and egg cells was too early. The spermatozoa cells can 

only survive in the female genital tract for 12-24 hours, while ovulation occurs 24- 30 hours after the initial estrus signs 

appear (Table 1). Hence, fertilization cannot occur. At the third treatment where the artificial insemination was 

conducted 18 hours after estrus, and the fourth treatment where the artificial insemination was conducted 24 hours after 

estrus, the pregnancy rate was lower. It occurred because the spermatozoa cells stayed in the female genital tract for 30 

hours with a capacitation period of 1.5 hours in the oviduct (Bedford, 1970). Moreover, ovulation happens 24 hours after 

the initial estrus sign; therefore, the possibility of fertilization is not strong. 

The samples of the experiment were limited to 20 ewes of productive age so that the expected value obtained was 

less than or equal to five (≤ 5). This fact might be caused by the feed given, the estrus time, the estrus period, and the 
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individual response of the Sapudi ewes to each different treatment. Each animal may respond differently to the treatment 

provided due to the livestock conditions and feed given (Toelihere, 1981; Thornton, 2010). 

 

CONCLUSION  

 

The difference in artificial insemination time influenced Sapudi sheep pregnancy rate. The highest pregnancy rate was 

obtained in the second treatment, namely Sapudi sheep, received artificial insemination 12 hours after estrus signs 

appeared. Therefore, the best time to carry out artificial insemination seems to be12 hours after the estrus signs were 

detected.  
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