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Abstract: The current cross-sectional study was conducted from November 2017 to April 2018 in and around
Bishoftu district (Debrezeit) to identify factors that affect the efficiency of artificial insemination (AI) in dairy
cows. A questionnaire survey was employed for collecting data from cattle owners and artificial insemination
technicians (AIT’s) who were purposely selected. A total of 395 cattle breeders and 5 AI technicians were
interviewed in this study. On the basis of cattle breeders surveyed, the results revealed that the factors
affecting the efficiency of AI were time of insemination (20.2%), nutritional imbalance (20%), managemental
problems (19%), Hygiene problems (17.5%), heat detection problems (12.2%), lack of skill in artificial
insemination technicians (5.6%) and reproductive problems (5.6%). Balance feeding and timing of insemination
had profound impact on the conception rate of cows. The conception rate of cows with medium BCS (87.6%)
was significantly higher than that of poor BCS (36.4) and fat BCS (32.4%) cows/heifers. Statically significant
difference (p<0.05) was observed among BCS .The conception rate in cows inseminated at 10-24 hours after the
onset of estrus was significantly higher (82.2%) than those inseminated at 24-48 hours(32.8%) and before 10
hours (36.4%) after onset of estrus. As the result AI at 10-24 hours after start of standing estrus is the best
choice of selection for getting the best result. The results on the basis of survey carried out on AI technicians,
indicated that the factors affecting efficiency of AI were time of insemination, nutritional imbalance,
management problems, hygiene problems, heat detection problem, semen handling practice and reproductive
diseases. In general, failures of AI due to aforementioned factors have affected the production and productivity
of dairy farms. Therefore, various factors namely adoption of proper management of dairy farms, improving
insemination skill of AI technicians/ inseminators, improving the balanced feeding system and recording the
date of estrus need to be paid urgent attention to improve the efficiency of AI in dairy cows.
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INTRODUCTION suitable, economical and time tested breeding technique

Ethiopia has the largest indigenous livestock productive animals [3].
population in Africa. The total cattle population of the Artificial insemination (AI) is the manual placement of
country is estimated to be about 59.5 million constituting semen in the reproductive tract of the female by a method
of male(44.5%) and female (55.5%) and 98.2% alone other than natural mating and it is among the group of
accounted for local breeds and remaining as exotic breeds technologies commonly known as assisted reproduction
(0.18%) and cross bred cows (1.62%) as reported by CSA technologies (ART), whereby offspring’s are generated
[1]. However its contribution to the overall production has by facilitating the meeting of male and female gametes [4].
shown low productivity a due to their low genetic At present, fresh, chilled and frozen-thawed semen are
potential and poor technical knowledge on the part of used extensively for AI in animal breeding and production
dairy owners [2]. Cross breeding through AI is the most throughout  the  world  [5].  Selective  breeding   has  been

for generating the higher genetically potential and
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considered as one of the highly effective and sustainable search of AI service. This is happening in many areas and
approaches  for  increasing animal productivity in the the reason is AI technicians are unable to get transport
long-term. In this regard, AI allows a single animal to have facilities but insemination is time dependent job, in which
multiple progeny, reducing the number of parent animals during this long journey. Waiting time, heat period is
required and allowing for significant increases in the passed away before AI service is provided [12].
intensity of selection of bulls and proportional increases Assessment of the ongoing and the last achievement of
in genetic improvement [4, 6]. AI activity is essential gap. This highlight illustrates that,

Reproductive efficiency has been reported to be the there is a need to collect, analysis and interpret data on
product of successful estrus detection and conception the efficiency of AI service. Therefore, the objectives of
rates [7]. Improvement in livestock resources can be this study were:
achieved through the implementation of an efficient and To  identify  the  factors affecting efficiency of
reliable AI service, concurrently with proper feeding, artificial  insemination  in  and around Bishoftu
health care and management of livestock [8]. Artificial (Debrezeite)  and  to generate information for improving
insemination is the most commonly practiced technology the efficiency of AI and also to recommend some
in Ethiopia for over 35 years but its efficiency and impact appropriate measures in order to be taken to the
has not been well-documented. AI plays an important role appropriate authorities.
in  the  development of the dairy industry; however,
follow-up of cows that have been inseminated and MATERIALS AND METHODS
assessing success of AI by regular pregnancy diagnosis
is a problem especially in rural areas or unorganized dairy Study Area: This cross sectional study was conducted in
farms. The usual method for pregnancy diagnosis is by and  around  Bishoftu  (DebreZeit)  from  November 2017
rectal palpation, performed only two–three months to  April  2018.  Bishoftu  (DebreZeit)  is  located in the
following AI and requires an experienced inseminator or east Shewa Zone of the Oromia Region, which is located
veterinarian. These limitations result in long waiting 47 kilometers southeast of Addis Ababa. The area is
periods before non-pregnant cows are detected, leading found at 9°06' 00'' N latitude and 37° 15' 00''E longitude and
to long calving intervals and major economic losses to the at an altitude of 1, 920 meters above sea level in the
farmers. Therefore, a technique for early detection of non- central high lands of Ethiopia. It experiences a bimodal
pregnancy is required to shorten the interval between an pattern of rainfall with the main rainy season extending
unsuccessful insemination and the subsequent breeding from June to September (of which 84% of rain is expected)
[9]. and a short rainy season from March to May with an

The successful outcome of artificial insemination (AI) average annual rainfall of 866 mm. The dry season extends
in cattle depends on a number of intrinsic and extrinsic from October to February. The mean annual minimum and
factors which have deleterious effect. On its outcome an maximum temperatures are 14°C and 27.7°C, respectively,
understanding of the impact of such factors on the with an overall average of 18.7°C and the mean relative
probability of its success is important so as to establish humidity is 61% [13].
corrective measures. Reproductive efficiency is poor as
cows fail to become pregnant as it depends on various Study Population: Dairy cattle owners, farm attendants
factors i.e. managemental failures, nutritional status, and Artificial Insemination Technicians were selected
postpartum  reproductive  health, semen quality and other from eleven purposively selected kebeles and secondary
miscellaneous factors [10] such as absence of appropriate data from AI center office in Bishoftu (Debrezeit) were
collaboration and communication between NAIC, regional also included.
agriculture bureaus and other stakeholders, absence of
data recording system, lack of clearly defined share of Sample Size Determination: The required sample size
responsibilities among stakeholders, poor integration of was calculated by considering the total population of the
AI service with livestock health and feed packages, poor AI user in this wereda. AI users were sampled from the
motivations and skills of inseminators due to of lack of on selected population in the study area. The population
job training, lack of support and readily available inputs sizes of households were2520, so the sample size was
[11]. determined by Yamane formula which is given by:

All these factors make the delivery service poor and
some of the farmers move their cows for long distance in n = N / (1 + Ne )2
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where n= corrected sample size, N = population size and pregnant whereas. 66.6% of cross bred cows were
e = Margin of error (MoE), e = 0.05 based on this formula, pregnant and 33.4% were not pregnant. There was no
the total number of cattle owners and artificial statistically significant difference between the local and
insemination technicians were 346 samples. However, in cross bred cows (p>0.05).
order to increase the precision, the sample size was
increased by 54. Therefore total number of sample size Effects  of  Parity on Pregnancy Rates in Cows/Heifers:
was 395 dairy cattle owners and five artificial insemination In the present study, out of total 395cows/heifers, 52 were
technicians were included in the study. heifers  with  the percentage of 25%pregnant and 75%

Study Design: This cross-sectional study was supported were pregnant and 25.2% were non-pregnant. Out of 93
by questionnaire surveys and observations were carried cow of the second parity, 82.8% were pregnant and 17.2%
out from November 2017 to April 2018 in eleven purposely were non-pregnant. Out of 70 cows of the third parity,
selected Kebeles. Namely, Denkaka, ude, gubaseye, hiddi, 68.6% were pregnant and 31.4% were non-pregnant cows.
godino, dire, ketta, koftu, babogaya, kebele01 and Out of 38 cows of the fourth parity, 31.6% were pregnant,
kebelle02. 68.4%  were  non-pregnant  cows. Out of seven cows of

Data Collection Methods: Structure questioner survey non-pregnant.
was prepared and administered to 400 respondents.
During the interview, the respondents included in the Pregnancy Status as per the Body Condition Score:
study were briefed about the objective of study before Based on body condition score of inseminated
presenting  the actual questions. Then the questioner was cows/heifers, 99, 225 and 71 were having body condition
administered to respondents. In the survey information on scores as poor, medium and fat respectively. Out of 99
the developed questioners included address of owner, cows with poor body condition score which were
breed of animal, parity, body condition score heat inseminated, 63(63.6%) were found to be non-pregnant
detection, time of insemination, managemental factors and whereas 36 (36.4%) were having pregnancy. Out of 225
reproductive health problems. inseminated  cows  of  medium  BCS,  28(12.4%)  were

Data Analysis: Data collected from observations and the inseminated cows and heifers of fat BCS, 48(67.6%) were
questionnaires result were entered into a Microsoft Excel non pregnant and 23(32.4%) were pregnant. There was
Spread sheet and analyzed with statistical package for the statistically significant difference between body condition
social science (SPSS) version 20analysis software. score and pregnancy (p<0.05). They have association
Descriptive statistics analysis such as percentage and between BCS and pregnancy.
chi-square tests were used to summarize and present the
data collected. Chi-square test ( ) was computed to see Effect of Time Insemination on Pregnancy Status: Out of2

the association of risk factors with target variables of total of 79 animals, which showed signs of estrus up to 10
interest. hours, following AI, 64.5% were non pregnant and 34.5%

RESULTS found to be non-pregnant when AI was done during the

In  the  present  study,  out of the total 400 21  animals(32.8%)  were  found  t o be pregnant. Out of
respondents 67%  were  male  and the rest respondents 252  cows/heifers,  which  showed  sign  of  estrus  from
were  females.  On  the basis of education 97, 156, 72, 46 10-24 hours following AI, 82.2% were pregnant while
and 29 respondents were illiterates, elementary, high 21.8% of cows were non pregnant. There was statistically
school and diploma and degree educational level significant difference between the conception and time of
respectively. insemination.

Effects of Breeds on Pregnancy Rate: In the present Frequencies of Heat Sign: The results of estrus detection
study, 68 (17.2%) and 327(82.8%) respondents had in dairy cows were determined in terms of frequency by
indicated that AI was used for local breed and cross bred observing mounting of cow on other animals (24.3%),
cows respectively. A total of 55.9% of local breed cows vulvar discharge (26.6%), bellowing (16.7%) and
were pregnant and 44.1% of local breed cows were not restlessness and loss of appetite (11.4%).

non-pregnant. Out of 135 cow of the first parity, 74.8%

the fifth parity, 71.4% were pregnant and the rest were

non-pregnant and 197(87.6%) were pregnant. Out of 71

were pregnant. A total of 64 animals, 43 (67.2%) were

period  24-48  hours  after  the  onset  of  estrus  and rest
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Table 1: Effects of breed on pregnancy rates in cows/heifers
Breed
Inseminated cows/heifers Local Cross Total X P –value2

Pregnant 38(55.9%) 218 (66.6%) 256 (64.8%) 2.538 .111
Non pregnant 30 (44.1%) 109 (33.4%) 139 (35.2%)
Total 68(100%) 327(100%) 395(100%)

Table 2: Conception rate following AI on the basis of parity
Parity
Inseminated `cows/heifers Heifer First Second Third Fourth  Fifth Total X p-value2

Non pregnant 39 (75.0%) 34 (25.2%) 16 (17.2%) 22 (31.4%) 26 (68.4%) 2 (28.6%) 139 (35.2%) 74.219 .000
Pregnant 13 (25.0%) 101 (74.8%) 77 (82.8%) 48 (68.6%) 12 (31.6%) 5 (71.4%) 26 (64.8%)
Total 52 100.0% 135 100.0% 93 100.0% 70 100.0% 38 100.0% 7 100.0% 395 100.0%

Table 3: Body condition score
Body condition score
Inseminated cows/heifers Poor Medium Fat Total X P-value2

Non pregnant 63 (63.6%) 28 (12.4%) 48 (67.6%) 139 (35.2%) 118.875 0.000
Pregnant 36 (36.4%) 197 (87.6%) 23 (32.4%) 256 (64.8%)
Total 99 100.0% 225 100.0% 71 100.0% 395 100.0%

Table 4: Effect of time insemination on Pregnancy status
Time of insemination
Inseminated cows/heifers Before10 hrs. 10hrs-24hrs  24hrs- 48 hours. Total X p-value2

Non pregnant 51 (64.5%) 45 (17.8%) 43 (67.2%) 139 (35.2%) 100.869 0.000
Pregnant 28 (35.5%) 207 (82.2%) 21 (32.8%) 256 (64.8%)
Total 79 100.0% 252 100.0% 64 100.0% 395 100.0%

Table 5: Sign of estrus which explained by dairy cows/heifers owner
Sign of estrus Frequency (respondants) Percent (%)
Vulvar mucus discharge 105 26.6
Standing in heat 96 24.3
Mounting on other 83 21
Bellowing 66 16.7
Restlessness and Inappetance 45 11.4

Table 6: The factors affecting efficiency of artificial insemination
Factors affecting conception Number of respondent Percent (%)
Time of insemination 80 20.3
Nutritional imbalance 79 20
Management problems 75 19
Hygiene problems 69 17.5
Heat detection problems 48 12.2
Unskilled technician 22 5.6
Reproductive diseases 22 5.6
Total 395 100

Table 7: Factors affecting efficiency of artificial insemination as explained by AI technicians
Factors affecting conception Frequency Percent (%)
Factor A 3 60%
Factor B 2 40%
Total 5 100.0
Factor A = Management problem, Time of insemination, Nutritional imbalance and Hygiene problem
Factor B= Heat detection problem, Unskilled technician and Reproductive disease
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Factors Affecting the Efficiency of Ai from the Dairy Cow with Haque et al. [18] whom reported that higher
Breeders’ Point of View: Factors like time of conception  rate  in  cows  at second and third calving
insemination, nutritional imbalance, management problem, than that of cows at zero calving (Heifer). Moreover,
heat detection problem, lack of skill in AIT and Burcellos et al. [15] reported a higher conception rate in
reproductive problem were some of the factors explained multiparous cows than that in primiparous cows.
by 80 (20.2%), 79 (20%), 75 (19%), 69 (17.5%), 48 (12.2%), In the present study, the conception rate was
22 (5.6%) and 22 (5.6%) of dairy farmers, respectively. decreased  in  heifers  and  cows  of  fourth parity.

Factors Affecting Efficiency of Artificial Insemination declined with increasing age of animals. It is likely that
from the Ai Technicians’ Point of View:  In the present young cows suffer more from negative energy balance
study, a total of five artificial insemination technicians than middle aged grown cows and old cows. Further, the
who respond the factor that affecting artificial older cows might have more chance to get subclinical
insemination were 3 (60%) of factor A (Time of uterine infection resulting in lower pregnancy rate. In the
insemination, Nutritional imbalance, Management present study, the result revealed that the cows/heifers
problem, Hygiene problem) and 2(40%) of factor B(Heat with poor BCS (36.4) and fat BCS( 32.4%) found to below
detection problem, Semen handling practice and conception rate as compared to medium BCS (87.6%)
Reproductive disease). cows/heifers. It was significantly higher pregnancy rate

DISCUSSION of cows/heifers with poor BCS (36.40%).Therefore, in this

The present study carried out for determining the body condition score (p<0.05).This results in agreement
effect of several factors like, animal breed, parity, feeding with Shamsuddin et al. [19] who reported that higher
practice, semen handling practice, intensity of heat sign pregnancy rate in cows with good BCS than that of cows
and skill of AI technicians on the conception rate of cows with poor BCS has been documented by in Bangladesh.
in and around Debrezeit. The present finding, showed that Cows having good BCS are more responsive to hormonal
(17.2%) dairy cow owners were using AI for their local stimulation than those of poor BCS. This might be the
breed and (82.8%) dairy cow owners were using AI for reason for higher conception rate in good body
cross breed. Even though, the results of this study conditioned cows.
showed that the conception rates of cross bred cows were In the present finding the dairy farmers were able to
higher as compared as local bred cows, breed and detect their cow in heat on the basis of estrus sign
conception rate are not spastically significant (p>0.05). namely, mounting on other animals, vulvar discharge,
The difference in conception rate between local and cross standing on heat, bellowing, restlessness and loss of
bred cows could be due to genetic variation. appetite. Among these heat signs, Vulvar discharge

In the present study, the overall conception rate in (26.6%) found to higher as compared to the rest of heat
cows received AI using frozen semen was 64.8%. This signs followed by standing heat(24.3%). In the present
result is in agreement with the previous studies done by study, results were higher than that reported by Milkessa
Balachandran [14] reported 65.6% pregnancy rate in cows [20] with 16.9% for mounting of the cow on other animals,
using chilled semen and Basuro et al. [15] reported 62.1% 10% for vulva discharge, 4.6% for bellowing and 3.1% for
pregnancy rate in cows using frozen semen, whereas restlessness. As respondents said, maximum conception
lower than the findings reported by Arthur et al. [6], rate was occurred in animal that passed vulvar mucus
Shiferaw et al. [16] and Jemal et al. [17] 84.66%, 86.4% and discharge at the time of insemination. As the respondents
63%-71%, respectively. The present studies showed that said that, the pregnancy rate was low when the cows
AI inseminated non-pregnant heifers were inseminated inseminated between 24 to 48hours after the onset of
higher as compared to pregnant heifers. The conception estrus  sign  as compared to cows inseminated between
rates in cows at first and second calving were 10-24 hours after onset of estrus. Whenever the cows
significantly higher as compared tocows at zero calving. showed heat sign in the afternoon of the day and also
The difference might be due to improper managements whenever the cow showed heat signs during morning
and unbalanced diet. The research showed that there was hours, the dairy owners got their cows were inseminated
statistically significant association between conception early morning of the next day and late afternoon of that
and parity of cows (P<0.05). This finding is in agreement day respectively.

Haque et al. [18] who reported that conception rate

(87.6.0%) was found in cows with medium BCS than that

study the conception rate was influenced significantly by
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The present study had shown that the cows/heifers per conception, poor semen quality, poor semen handling
were came in heat during the time afternoon of the day, practices and poor insemination practices which lead to
63.7% of households inseminate at morning of the next AI failure.
day and which is the right time of insemination but, the
rest 36.3% of households not inseminate their cows in the CONCLUSIONS AND RECOMMENDATION
right time. The results in the present study was higher
than with those reported by Taddese [21] who had found The present study assessed factors affecting the
when cows and heifers shown heat in the afternoon of the efficiency of AI in and around Bishoftu. According to the
day, 39.8% of households inseminate at morning of the results of this study, manage mental problems, time of
next day and which is the right time of insemination but, insemination, nutritional imbalance, hygiene problems;
the rest 60.2% of households inseminate their cows before heat detection problems, reproductive diseases and
10 hours and after 24hours of onset of estrus. There was unskilled technicians were found the most important
statistically significant difference among the conception factors for the failure of AI in study areas. Among these
rate and time of insemination (P<0.05). factors BCS, parity and time of insemination had highly

As Dessalegn [22] and Tessema and Atnaf [23] significant impacts leading to failure AI. Whereas breed
reported that, fertilization is highly dependent on the and signs of estrus had insignificant effect for the failure
interval from insemination to ovulation. When cows are of AI. Therefore, based on the above conclusions, the
inseminated early the aged sperm may not be capable of following recommendations may be forwarded for creating
fertilizing the ovum. When insemination is late, awareness among dairy farmers attendants with regard to
fertilization and formation of viable embryo may not be technical aspect of AI and other animal husbandry
possible because of an aging egg. It tended to be higher practices, for providing appropriate: trainings to both
in animal  that  were inseminated at optimum time within dairy farmers and AI technicians at federal and zonal level
10-24hrs after onset of heat sign which is in agreement in order to improve the existing AI technology, increase
with the present study. awareness of good semen handling practice and its

The factors affecting the conception rate in cows are examination before its use for AI and the enhancement in
namely, time of insemination, nutritional imbalance, insemination skills of AI became mandatory requirements
management problem, heat detection problem, lack of AI for enhancing the efficiency of AI. Aforementioned
technician skill and reproductive problem. Out of all these factors affecting efficiency of AI need to be mitigated or
factors time of insemination, nutritional imbalance, minimized. AI should be performed at the right time after
management problem where found to be highly effective onset of estrus in order to minimize failure of artificial
the results in the present study were found to be in insemination.
consonance with these reported by Damron [24] and
Shiferaw et al. [25] who had also observed the influence Abbreviations:
of some factors on the conception rate in cows like the
discontinuation of incentive to AITs, season of breeding; AI Artificial Insemination
management factors, estrus detection, time of AITs Artificial Insemination
insemination and practical skill in pregnancy diagnosis. ART Assisted Reproduction Technologies
Anzar et al. [8] had reported higher Conception rate in BCS Body Condition score
animals fed concentrate mixture when compared to these CSA Central Statistical Agency
fed only roughage and kept on grazing. Poor nutrition is FAO Food and Agriculture Organization of the United
frequently referred as cause of inadequate fertility. Nations

On the basis of survey conducted on AIT it was NAIC National Artificial insemination Center
found that certain factors namelly, heat detection problem, NMSA National Meteorology Service Agency
manegmental factors, semen handling practice, nutritional
imbalance and time of insemination were found to be ACKNOWLEDGEMENTS
highly important when compare to factors like hygiene
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