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Introduction
	 The major economic activity of Ethiopia is agriculture.  Ethio-
pia has largest livestock population which is estimated to be about 
65.35 million cattle, 39.89 million sheep, 50.24 million goats, and 
49 million poultry. The livestock sector is also a part of agricultural 
activities which plays a great role in the social, cultural, and economic 
development of the country. Similarly, it also plays a significant con-
tribution to the economy accounting for 45 % of the agricultural gross 
domestic product, 18.7 % of the national gross domestic product, and 
between 16 – 19 % of the total foreign exchange earnings of the coun-
try [1].

	 Among livestock, dairy sector is an important part in the so-
cio-economic standing of Sub-Saharan Africa (SSA); which plays 
their role in food security and income-generating roles, mostly at the 
small household level. As indicated in, most cattle in Ethiopia that 
are mostly of native breeds/ecotypes which are about 98.24 % indig-
enous, and 1.54 % crossbreed and 0.20 % exotic cattle breeds respec-
tively. Developed countries that have a well-defined breeding strategy 
and a sound technical base absorb and adapt the technology to meet 
their needs [2].

	 Artificial insemination plays a great role in livestock production 
and productivity through genetic improvement of indigenous cattle 
to enhance animal productivity, increased milk and meat production 
in Ethiopia [3], but it  has not been successful in improving  the re-
productive performance of the dairy industry [4], due to inconsistent 
service in the smallholder livestock production systems of the Ethi-
opian highlands [5], wrong selection and management of AI bulls 
along with poor motivations and skills of inseminators [6] . And also  
poor conception rates due to poor heat detection and inefficiency of 
AI technicians, dissemination of reproductive diseases and poor fer-
tility rates if AI centers are not equipped with appropriate inputs and 
are not well managed  and high cost of production(processing and 
collection), Storage and transport of semen was the major limitation 
of AI [7].

	 Indigenous dairy cattle breed adapt well to the tropical environ-
mental condition that they can produce and reproduce under stress, 
high disease prevalence, high degree of temperature, and low level 
of nutritional status. However, their production performance was re-
corded to be low because of their low level of inputs, genetic makeup 
and traditional husbandry practice besides environmental stress [8-
10] To improve the low productivity of local cattle, selection of the 
most promising breeds and cross-breeding of these indigenous breeds  
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Abstract
	 Artificial insemination plays an important role in enhancing animal 
productivity, achieving increased milk and meat production through 
genetic improvement of indigenous cattle which have been the pri-
mary goal of the livestock development plan of Ethiopia. This study 
was conducted in Southwestern Ethiopia to evaluate the achieve-
ment and challenges of artificial insemination of the dairy cow. For 
this study, the purposive sampling method was employed to select 
woreda and systematic random sampling was used to select the 
study kebele and households. Sixty households who participated 
in dairy cattle production and sixty dairy cow insemination records 
for the retrospective type of study were randomly selected from the 
three study kebele (20 households from each kebele). A semi-struc-
tured questionnaire was prepared, pretested and used to collect data 
from respondents. The data were analyzed by using statistical pack-
age for social sciences (SPPS) software, version 20, SPSS, (2013). 
The result showed that the major purposes of keeping dairy cattle in 
the district were ranked in decreasing order of its importance as a 
source of milk and milk products, cash income, manure, insurance, 
meat production, and wealth. The result revealed that about 98.3% 
and 95 % of respondents didn’t get consistent and regular mobile AI 
service respectively. The result showed that the average efficiency 
of artificial insemination service was 33.3% in the study area. The 
major constraints of the artificial insemination service delivery sys-
tem in the study area were lack of regular delivery of service, lack of 
input, distance to artificial insemination center, and lack of artificial 
insemination technicians which interrupt smooth delivery of AI ser-
vice. Even though artificial insemination services were challenged by 
different factors like shortage of liquid nitrogen and semen, Techni-

cian, and distance to the AI center, however, the efficiency of artificial 
insemination service under smallholder dairy cow’s management 
system in the study area was fairly good.  To improve the artificial in-
semination service, all stalk holders of livestock production including 
Government institutions and livestock owners should work together 
and proactive in solving different constraints of AI service.
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with highly productive exotic cattle have been considered a practical 
solutions. Thus, the need for clear strategies for the improvement and 
maintenance of indigenous cattle genetic resources is required along 
with a clear breeding program for sustainable genetic improvement. 
Therefore, Dawuro zone generally and Esera district specifically is 
well known in livestock population, well-suited agro-ecology, and 
vegetation cover but there is little information on the achievement and 
challenges of a dairy cow.  Evaluation of achievement and constraints 
of AI service of the dairy cow is important to make future improve-
ment interventions on AI service delivery and provide solutions to 
the problem. Therefore the objective of this study was to evaluate the 
achievements and challenges of artificial insemination of dairy cows 
in Southwestern Ethiopia.

Materials and Methods
Description of the study area

	 The study was conducted in the Esera district of Dawuro Zone, 
South western Ethiopia.  The district is 522, 575, and 584 km from 
Addis Ababa through Hosanna, Shashemane, and Jimma roads, re-
spectively, and 350 km from Awassa. The study district covers a total 
area of 1043.1 km2 and lies between 60.7’’-70.02’’ latitude and 36.7 
to 37.10 longitudes, with an elevation ranging from 501-2500 m.a.s.l. 
The district has 29 kebeles (26 rural and 3 urban) with a total popula-
tion of 89,123 [9] Esera district lies in three agro-ecological regions: 
the Kola region (32%), the WoyinaDega region (52%); and the Dega 
region covers (16%) of the district. The annual mean temperature 
varies from 17.60C - to 27.50C.). The average annual rainfall ranges 
between 1401-1800 mm. The agricultural practice in the area was a 
mixed crop-livestock production system. The livestock number of the 
district were 431,187 cattle; 135,180 sheep; 123,110 goats; 12,323 
horses, 7281 mules; 3156 donkey; 199, 618 chicken,  and 67, 437 bee 
hives.

Study population

	 All households involved in dairy cattle production in the Esera 
district of the Dawuro zone were the study population. The study 
population for this study was smallholder dairy owners who were 
beneficiaries of the artificial insemination service in Esera woreda. In 
addition to this, retrospective data obtained from the recording book 
was used to see the relation between the number of dairy cows insem-
inated and the number of calves born to check the efficiency of AI. 
Dairy cows kept in traditional management were considered for this 
study.

Study design

	 The study employed cross sectional survey design through ap-
plying formal survey/ questionnaire, field observation, focus group 
discussion, key informants discussion and retrospective type of study. 
The retrospective part of the study was conducted using records from 
selected AI centers in three kebeles-(Kanbo, Senget, and Bale kebele) 
of Esera-woreda.

Sampling techniques and sample size

	 To achieve the objective of the study, the purposive sampling 
method was employed to select districts based on the potential of 
livestock production, and random sampling was applied to select the 
kebele and household. The Esera district has 29 kebeles from which 5 
highlands and 16 midland kebeles have participated in AI service and 
the rest 8 low land kebeles were not participated in AI service due to  

the limitation of temperature on AI service. Of 21 kebeles participated 
in AI service, three kebeles (Kanbo, Senget, and Bale kebele) were 
selected by using purposive sampling method, and households were 
selected by employing systematic random sampling techniques from 
those who are participated in dairy cattle production and AI service. A 
total of 60 randomly selected respondents (20 from each kebele) were 
included in the assessment study and sixty dairy cow records (20 from 
each selected kebele were selected) for the retrospective type of study 
to determine the efficiency/achievement of AI.

Source and methods of data collection

	 Both primary and secondary sources of data were used for this 
study. The primary source of data was gathered by direct interview-
ing households by employing a semi-structured questionnaire. The 
primary data such as socio-economic characteristics, the purpose of 
keeping dairy cattle, and opportunities and challenges of AI were col-
lected through a questionnaire. Retrospective study data was collect-
ed from the service records of AI service covering the period from 
2011 to 2013 E.C. The secondary data was collected from different 
kinds of literature, livestock, and fishery development office of the 
woreda and kebele administrative office of the study sit.

Data analysis

	 The collected data were, edited, coded, entered and stored in Mi-
crosoft Excel and analyzed by using the statistical package for so-
cial sciences (SPPS) software, version 20, SPSS, (2013). Simple de-
scriptive statistics was used to summarize the data collected from the 
survey are percentages, means, and frequency to describe parameters 
such as socio-economic characteristics of households, the purpose of 
keeping dairy cattle, achievements, and challenges of AI in the study 
area. Statistical differences between variables were proclaimed signif-
icant at (p<0.05). The priority Index value was calculated for purpose 
of keeping dairy cattle in the study area.

Results and Discussion
Socio-demographic characteristics of the households

	 Socio-demographic characteristics of households were summa-
rized in Table 1. The proportion of sex of respondents was 46(76.6 
%) and 14(23.4%) male and female, respectively. In the study area, 
the majority of the households who participated in AI service were 
male-headed while the low proportion of households who participat-
ed in AI service was females. This study result showed that among the 
respondents 70% were between 30-45 years of age, while 16.7% and 
13.3% were between 15 to 29 and 46-65 years old, respectively. On 
average (33.3%) of the respondents were illiterate, (6.7%) were read 
and write only, (40%) have attended primary school, (16.7%) have 
attended secondary school, and (3.3%) were college diplomas and 
above in the study area. According to the respondent’s responses, the 
marital status of households were 8.3 % single, 80 % married, 6.7% 
widowed, and 5% divorced and this result shows that the majority of 
the respondents were married in the study area.

Purpose of keeping dairy cattle

	 The purpose of keeping dairy cattle were shown in Table 2. Re-
spondents revealed that the primary purpose of keeping dairy cattle 
was the source of milk and milk products for home consumption and 
market followed by the source of cash income, source of manure 
to increase soil fertility, insurance purpose (sources of cash income  
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without a plan or in emergency case) and ranked as milk and milk 
products (1st), cash income (2nd), Manure (3rd), insurance (4th), 
meat production (5th), and wealth (6th) in the study district.

Perception of respondents

	 Out of 60 smallholder dairy farmers 54(90%)) had a perception 
that local breeds had low milk production than cross and exotic 
breeds. Likewise, the majority of the respondents (57(95%)) believed 
that local breeds also had low genetic improvement. On the other 
hand, exotic breeds (54(90%)) were indicated to have low disease 
resistance and low adaptation to harsh environmental conditions than 
cross and local breeds Table 3.

Access to AI service

	 Access to AI service was summarized in Table 4. Among the farm-
ers who participated in the questionnaire survey, 59 (98.3%) revealed 
that they don’t get consistent and regular AI service in the respective 
kebele. The availability of regular and consistent AI service was not 
different in study kebele of the district. The study also revealed that, 
57 (95 %) of the respondents do not get mobile AI service while 5% 
farmers call to AITs home and get  AI service.

Efficiency/achievement of AI service

	 The associations of the number of cows inseminated and conceiv-
ability with different parameters like kebeles of the cow comes to 
AI service, breed, and management practice, and body conditions of 
cows were summarized in Table 5. The parameters included in the 
study did not show a significant variation in the number of cows in-
seminated and the conception rate of the cow. The management of the 
cow showed a significant variation in which the higher conception 
rates of cows were obtained in good management followed by medi-
um management practice.

Variables Frequency Percentage 

Sex

Male 46 76.6

Female 14 23.4

Total 60 100

Age 

15-29 10 16.7

30-45 42 70

46-65 8 13.3

Total 60 100

Education status

Illiterates 20 33.3

Read and write only 4 6.7

Primary school 24 40

Secondary school 10 16.7

College and above 2 3.3

Total 60 100

Marital status 

Single 5 8.3

Married 48 80

Divorced 4 6.7

widowed 3 5

Total 60 100

Table 1: The socio-demographic characteristics of households.

Variables Frequency Rank 

Purpose of keeping 
dairy cattle 

Milk and milk products 60 1st

Cash income 56 2nd

Insurance 34 4th

Manure 46 3rd

Wealth 24 6th

Meat production 33 5th

Table 2:  Purpose of keeping Dairy Cattle.

Variable 
                                     Breed

         Local Cross Exotic 

Frequen-
cy

Percent-
age 

Fre-
quency

Per-
centage 

Fre-
quency

Per-
centage 

Low milk yield 54 90 4 6.7 2 3.3

Low genetic 
improvement

57 95 2 3.3 1 1.7

Low disease 
resistance 

4 6.7 2 3.3 54 90

Low adaptation 
to harsh 

environmental 
conditions

4 6.7 2 3.3 54 90

Table 3: Perception of the Respondent Concerning the Breeds.

                     Variable Frequency Percentage 

Regular and consistent AI 
service

Available 1 1.7

Not available 59 98.3

Total 60 100

Mobile service 

Available 3 5

Not available 57 95

Total 100 100

Table 4: Access to AI Service.

Parameters
No of cow insemi-
nated and observed

No-of cow 
conceived 

Percentage 

Kebele

Bale 20 6 30

Kanbo 20 8 40

Senget 20 6 30

Total 60 20 33.3

Breeds 

Local 53 17 32

Cross 5 2 40

Exotic 	 2 1 50

Management 

Good 13 9 69.2

Medium 19 11 57.9

Poor 28 0 0

Body condition square

Good 12 8 66.7

Medium 20 12 60

Poor 28 0 0

Table 5: Different risk factors and their association with conception rate.
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Challenges of AI service

	 Major constraints of AI service were presented in Figure 1. Ac-
cording to the respondent’s response, lack of regular delivery of AI 
service, lack of input (Liquid nitrogen and semen), and distance to 
AI center, lack of AI technician, heat detection problem, and grazing 
land and feed shortage were the major constraints of AI service de-
livery system in the study area. Among the constraints, respondents 
prioritized the major and primary constraints of AI service were lack 
of regular delivery of AI service followed by lack of input (Liquid 
nitrogen and semen) in the study area. Similarly, according to [11-13] 
reported that heat detection, AI technicians’ efficiency and fertility 
level of the herd was the most severe problems of AI delivery sys-
tem. Additional shortage of input for AI activity particularly semen 
and liquid nitrogen was reported as the constraint of artificial insem-
ination service in the current study, which harms semen quality and 
reproductive performance of dairy cows. As per the findings of this 
study, [14-16] also reported that the most common constraints of AI 
services as AITs (31.3%) and conception failure (18%). They also re-
ported other constraints of AI service like insufficient AI centers, poor 
awareness among dairy farmers about the AI service, lack of manage-
rial and technical support, and shortage of inputs.

Conclusion and Recommendation
Conclusion

	 Dairy cow plays a significant role for smallholder farmers through 
the source of milk and milk products for home consumption and 
market followed by the source of cash income, source of manure 
to increase soil fertility, insurance purpose (sources of cash income 
without a plan or in emergency case) in the study district. General-
ly, the overall observed efficiency of artificial insemination service 
under smallholder dairy cow’s management system in the study area 
was fairly good. Hence, coverage of the AI service and the ongoing 
activities to improve and expand the provision of liquid nitrogen and 
semen with appropriate exotic blood levels at the smallholder level in 
the area. However, lack of regular delivery of AI service, lack of input 
(Liquid nitrogen and semen), distance to AI center, lack of AI techni-
cian, heat detection problems, and grazing land and feed shortage are 
identified as major constraints of AI services in the current study.

Recommendation

Based on the above conclusion, the following points were forwarded

•	 Government should supply the trained AI technician and necessary 
inputs  to improve the AI service delivery 

•	 All stalk holders of livestock production including Government 
institutions and livestock owners should work together and pro 
active in solving different constraints of AI services like lack of 
regular delivery of AI service and long-distance to AI centers to 
improve the performance of the dairy cow

•	 Government should provide training to livestock owners and stalk 
holders on accurate detection estrus time
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