
NE  US
Academic                                      Publishers

Research Journal of Veterinary Practitioners

July 2019 | Volume 7 | Issue 3 | Page 63

INTRODUCTION

Artificial insemination (AI) is the method in which the 
sperm artificially introduced into the female repro-

ductive tract at the right time with the help of instruments 
for conception. In this process, normal offspring are gen-
erated by facilitating the meeting of gametes (Patel et al., 
2017). AI is a technique considered as mostly employed 
for livestock improvement (Bols et al., 2010). AI is by the 
most effective breeding and common method for rapidly 
spreading desired animal genetics in a given population 
(Khalifa et al., 2014). The advantages of AI is used in live-
stock production, were increased efficiency, Increased safe-
ty for animals and farmers, Reduced disease transmission, 
Improving animals’ productivity and AI is a powerful tool 
when linked to other reproductive biotechnologies such as 
sperm cryopreservation, sperm sexing (Patel et al., 2017). 
Also, economically AI, is profitable. There is no need for 
maintenance of breeding bull for a herd due to AI need 

only a few best male as parents.  AI is easy to employed at 
the herd level to improve reproductive efficiency in farm 
animals or introduce desired genetic traits. In Bali, AI has 
introduced for livestock started in 1977, since the estab-
lishment of the Baturiti Regional Insemination Center 
(BIBD) in Baturiti, Tabanan, Bali.

Bali cattle is one of the cattle played an important role 
in livestock development in Indonesia (Puja et al., 2018). 
Bali cattle is one of the important genetic resources of beef 
cattle for farmers in Bali. They are used for a draft animal, 
as capital to pay tuition school fees, accumulated socioec-
onomic status and, as the source of income of the farmer 
family. This will have a significant impact on an agriculture 
development program in Bali and other islands with dense 
population, and there is a tendency that the landowner 
wants to sell their farmland for housing or other purposes 
became is not economically sound anymore as the source 
of income of the farmer family.
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According to the economic survey of Animal Health and 
Livestock Services, Bali Province, the total bali cow pop-
ulation in 2017 was 179,000 and in 2018 was 178,000. 
Recent reports indicated that the bali cattle has been de-
clining continuously. To help improve the productivity 
and population, AI has potential benefit to productivity 
improvement and population. Although AI has been prac-
ticed since 1977 until now, the success rates are considered 
low. In other regions in Indonesia, AI services reported be-
ing well.  

Several factors may influence the success of AI services un-
der field condition. The health status of the animal, semen 
collection, assessment, and processing semen, transporta-
tion procedure and processing of semen during AI gun 
loading. , proper oestrus detection, and inseminated at the 
correct time, deposition semen site considerably influenced 
the success of AI (Bilkis et al., 2016) and also depend 
on the knowledge and technical expertise (Barth,1993). 
Mouffok et al. (2019) reported that the factor inseminators 
(technicality and availability), season, and environment, 
the animal (genetics) could affect the conception rate of 
artificial insemination. Inchaisri et al. (2011) reported the 
significant effect of inseminators and insemination prac-
tices employed on the success of AI. While studies and 
document on the AI rate in Bali remain limited or are un-
published. Therefore, the current study was aimed to find 
out the inseminators and insemination practices employed. 
Studying the inseminators profile and insemination prac-
tices employed in Bali will be profitable not only to Bali 
but also to other islands that having similar conditions. 

MATERIAlS AND METhODS

study LocatIoN 
This observational study was conducted in eight regencies 
from Bali Province Indonesia. Data were collected from 
October to December 2018.  Bali is Indonesia’s main tour-
ist destination. The island of Bali located in 3.2 km (2 mi) 
east of Java. The wide of land area in bali is 5,632 km². It 
has average temperature of 30 °C (86 °F) and an average 
humidity 85%. Bali was home to several large mammals. 
Although tourism produces the largest GDP output, agri-
culture is still main occupation of Balinese people.

survey QuestIoNNaIre
In this observational study, a questionnaire survey was used 
to find out data on the inseminators profile and insemina-
tion practices employed. The questionnaires were prepared 
to interview a total of 73 inseminators.  In the survey, in-
formation included the profile of the inseminators, includ-
ing age, marital status, sex, education, AI training, number 
and level of AI training,  body condition score, heat detec-
tion, and time of insemination.

data aNaLysIs
The collected data from the inseminators were manually 
tabulated and was analyzed using SPSS V.23 software.  All 
data were summarized using descriptive statics (Heath, 
2000)

RESUlT AND DISSCUSSION

INsemINators ProfILe 
Based on information on profile (Table 1)  revealed that 
all the inseminators were male (100%). On \the level ed-
ucation, most inseminators were high school level (61%), 
41-50 years old (55%), and all inseminators were married 
(100%). All inseminators had attended basic training of AI, 
and most of them had attended only one training (55%).

Table 1: Profile of Inseminators in Bali (n=73). 
Parameter N(%)
Sex
Male 73(100
Female 0 (0)
Age
31-40 6 (8.2%)
41-50 55 (75.3%)
Above 51 12 (16.4%)
Marital status
Single 0
Maried 73 (100%)
Widowed 0
Education
Elementary graduate  0
High school level 61 (83.6%)
College level 12 (16.4%)
Post-graduate 0
Level of Training Attended
Basic 73 (100%)
Advanced 0

PractIces aPPLIed Before aI
Based on data (Tab1e 2), All of the inseminators (100%) 
checked oestrus before performing AI. The heat was 
checked and confirmed through the vulvar discharge. Out 
of 52.1% of the inseminators performing AI, 8-10 h after 
they know the onset of estrus of the animal and 32.9%  
inseminator practiced AI 10-14 h after the onset of estrus. 
The result of this study showed that all of the inseminators 
had measured the animal’s BCS before performing AI 

INsemINatIoN PractIces at the tIme of aI
The all of inseminators (100%) always checked the level of 
liquid nitrogen in a container before handling the straw. 
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Table 2: Practices applied before AI by inseminators in 
Bali (n=76)
Parameter N (%)
Monitoring of estrus
Yes 73(100)
No 0
Methods of monitoring estrus
Vaginal dischard 73 (100)
Rectal palpation 0
Time of Insemination
8-10 h after they are know the onset of estrus 38 (52.1%)
10-14 h after they are know the onset of 
estrus

24 (32.9%)

Above 14 h after they are know the onset of 
estrus

11 (15.1%)

Evaluated the animal’s BCS
Yes 73 (100%)
No 0

Table 3:  Practices applied at the time of AI by inseminators 
in Bali (n=76).
Parameter N (%)
Checking level of nitrogen 
Yes 73(100%)
No 0
Checking of thawing time
Yes 73 (100%)
No 0
Technique of checking thawing time
Watch 23 (31.5%)
Manual/mental counting 50 (68.5%)
Others 0
Duration of thawing (seconds)
20-30 20(27.4%)
30-40 42 (57.5%)
Above 12 11 (15.1%)
Site of usual semen deposition
Body of uterus 47 (66.4%)
Mid of servix 26 (35.6%)
Entrance 0
Use of disposible plastic gloves 
Yes 76 (100%
No

All of the inseminators checked thawing time. Only 
31.5% inseminators used a watch to checking thawing 
time, and 68.5% used manual/mental counting. All of 
the inseminators (100%) used disposable plastic gloves 
when performing AI. Out of 64.4% of inseminators were 

inseminated spermatozoa in the body of the uterus, and 
35.6% were deposit in the mid cervix (Table 3). 

DISCUSSION

In the present finding, the farmers were able to detect the 
estrus based on the sign of vulvar discharge. All of the in-
seminators always checked estrus before thawing the se-
men. To reach a successful pregnancy result, it is essential 
to pay attention that cow should be inseminated at the 
correct time in estrus. In order to successful pregnancy 
achieve, the farmer to ensure accuracy in oestrus detection 
and check for heat regularly in the herd.

In this study of 76 inseminators showed that 52.1% of 
them performed AI, 8-10 hours after the onset of estrus.  
The choosing of proper timing of the insemination, The 
success of AI can be maximized by choosing the proper 
timing time for AI concerning the onset of estrus. Vari-
ous AI practices can considerably affect a female’s fertility 
(Souames et al., 2015). To achieve the maximal conception 
rate is obtained when cows are inseminated, up to 6 hours 
after estrus (Mohammed, 2018). In cow inseminated at 
10-24 hours after the start of standing estrus is considered 
optimal timing for AI (Yehala et al., 2018). 

In this study, the preferred thawing time was 30 seconds in 
warm-water (37-38°C). The survivability of spermatozoa 
after cryopreservation is influenced by many factors such 
as thawing time before used. Today, most of recommend-
ing for the thawing procedure in bovine semen frozen was 
warmwater thaw methods for a 30 – 40 s before AI em-
ployed (DeJarnette and Marshall, 2005). The thawing se-
men time between the time allows more spermatozoa to 
survive  the thawing process. Ybanez et al. (2017) reported 
that for the practices, checking thawing time and semen 
deposition may influence the success of AI.

This study revealed that all of the inseminators (100%) take 
the estimated the animal’s BCS into consideration before 
performed AI, 89% of inseminators have estimated that a 
BCS ≤ 2 has a negative effect on fertility. Effect BCS on 
conception rate well documented.  Pryce et al. (2001) have 
reported that inadequate the animal BCS  have a negative 
effect on the pregnancy rate. Lower BCS are risk factors 
limiting conception rate (Kim and Jeong, 2019). 

The present study revealed that inseminators in Bali pre-
ferred depositing semen in the uterine body (64.4%). The 
reason that depositing the semen in the uterine body is 
due obtained in training. Semen deposited in the uterine 
body has become a standard technique. Spermatozoa can 
be reaches the fertilization site quickly in the female repro-
ductive tract and have a chance to fertilize an ovum that 
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is released earlier than normal (Patel et al., 2017). Many 
studies have reported significant increases in pregnancy 
rate during uterine body insemination compare to the mid 
cervix. Deposition site or placing semen within the uterine 
may affect  nonreturn rates following inseminations, and 
the pregnancies may be achieved even if the side of ovu-
lation is not known in (Mohanty et al., 2018). Depositing 
intracervical semen insemination was often performed re-
sulting in reduced fertility (Lofes-Gatius, 2000). 

CONClUSION

The all of inseminator were male, most of them 41-50 
years old and high school level and, all inseminators were 
married. Inseminator checking of estrus, and have meas-
ured the animal’s BCS before performing AI. All of the in-
seminators were checking liquid nitrogen in the container 
at  the level of liquid nitrogen, checked thawing time, used 
disposable plastic gloves and inseminators were deposited 
the semen in the body of the uterus. To improve the skills 
inseminator, it is recommended to the inseminators to at-
tempt training  continuously

ACKNOWlEDGMENTS

The authors are thankful to all inseminators for their help 
in completing the questioner of this study. We also are 
thankful to Luh Manuela, Komang Suastini, and Komang 
Sri for assistance to distribution and collecting the ques-
tionnaire.

CONFlICT OF INTEREST

The authors declare that they have no conflict of interest. 

AUThORS CONTRIbUTION

All of the authors have read and approved the manuscript

REFERENCES

•	Barth AD (1993). Factors Affecting Fertility with Artificial 
Insemination. Vet. Clin. North Am. Food Anim. Pract. 
9(2):275-89.

•	Bilkis T, Khan KI, Das A, Miazi OF, Momin M, Hazary EH 
(2016). Artificial Insemination Practices And Factors 
Affecting Conception Rate Of Dairy Cows In The 
Commercial Dairy Farms. Int. J. Sci. Environ. Technol.  5 
(5): 2689 – 2700

•	Bols PEJ, Langbeen A, Verberckmoes S, Leroy JLMR (2010). 

Artificial insemination in livestock production: the Vet’s 
perspective. F, V & V IN OBGYN, MONOGRAPH: 6-12.

•	Dejarnette JM, Marshall CE (2005). Straw-thawing method 
interacts with sire and extender to influence sperm motility 
and conception rates of dairy cows. J. Dairy Sci.88(11): 3868 
– 3875. 

•	Heath D (2000). An Introduction to Experimental Design and 
Statistics for Biology.UCL Press. London.

•	Inchaisri C, Jorritsma R, Vernooij JCM, Vos PLA, Van der 
Weijden GC, Hogeveen H (2011). Cow effects and 
estimation of success of first and following inseminations in 
Dutch dairy cows. Reprod. Domest. Anim. 46: 1043-1049. 

•	Khalifa T, Rekkas C, Samartzi F, Lymberopoulos A, Kousenidis 
K, Dovenski T (2014). Highlights on artificial insemination 
(AI) technology in the pigs. Maced. Vet. Rev. 37: 5-34.

•	Kim IH, Jeong JK (2019). Risk factors limiting first service 
conception rate in dairy cows and their economic impact. 
Asian-Australas J. Anim. Sci. 32 (4):519-526

•	López-Gatius F (2000). Site of semen deposition in cattle: A 
review. Theriogenology. 53(7):1407-14.

•	Mohammed A (2018). Artificial Insemination and its 
Economical Significancy in Dairy Cattle: Review. Int. J. Res. 
Studies Microbiol. Biotechnol. 4 (1): 30-43 

•	Mohanty TK, Lone SA, Kumaresan A, Bhakat M, Kumar 
R, Baithalu RK,Sinha R, Paray AR,  Yadav AP, Sahu SK, 
Mohanty AK (2018). Sperm dosage and site of insemination 
in relation to fertility in bovines. Asian Pacific J. Reprod. 
7(1): 1-5.

•	Mouffok C, Allouni A, Semara L,  Belkasmi F (2019). Factors 
affecting the conception rate of artificial insemination in 
small cattle dairy farms in an Algerian semi-arid area. Livest. 
Res. Rural Develop. 31 (4).

•	Patel GK, Haque N, Madhavatar M, Chaudhari AK, Patel DK, 
Bhalakiya N, Jamnesha N,  Patel P, Kumar R (2017). Artificial 
insemination: A tool to improve livestock productivity. J. 
Pharmacog. Phytochem. SP1: 307-313.

•	Peter EJ, Bols PEJ, Langbeen A, Verberckmoes S, Leroy JLMR 
(2010). Artificial insemination in livestock production: the 
Vet’s perspective. F, V & V in Obgyn, 2010, Monograph. 
6-12.

•	Pryce JE, Coffey MP, Simm G (2001). The relationship between 
body condition score and reproductive performance. J. Dairy 
Sci. 84(6): 1508-1515. 

•	Puja IK, Sulabda IN, Wandia IN (2018). Microsatellite 
polymorphisms and its relationship with calving interval 
and gestation period in bali cattle.Adv. Anim. Vet. Sci. 6(5): 
197-200.

•	Souames S, Hanzen C, Detilleux J, Kaidi R (2015). Survey of 
artificial insemination practices in Algeria. Res. J. Vet. Pract. 
3 (1): 1-9.

•	Ybanez AP, Ybanez RHD, Caindec MO, Mani LV, Abela JV, 
Nuñez ES, Royo JT, Lopez IFM (2017) Profile and artificial 
insemination practices of technicians and the artificial 
insemination success rates in Leyte, Samar, and Biliran, 
Philippines (2011-2015), Vet. World. 10(2): 181-186.

•	Yehalaw B, Jemberu A,  Asnake A,  Wube A, Hirpa H (2018).  
Factors Affecting the Efficiency of Artificial Insemination in 
Dairy Cows in and Around Bishoftu (Debre Zeite), Oromia 
Regional State, Ethiopia. J. Reprod. Infertil. 9 (2): 28-35.

https://www.researchgate.net/scientific-contributions/2059152131_F_Lopez-Gatius?_sg=E9kIeUlbzEGe6t9Qu2ZBlSZBfAjuZmhNJ4PTttzRdA8sRlrcMyFwsXTdaWz3A0bHWfmKM7I.7ejhYb8AyRkRanv9k-WvxzcnPoXak7jwwGOQ4oCh0-eWir5U0UNTQUXhm08dnWRbEDbQ4pkDbrk3vAFFOWpA8w

