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ABSTRACT 
 

The study aimed to evaluate the effect of Artificial insemination (AI) through crossbreeding on productive and 

reproductive performance dairy cows of smallholder farmers in Laelay maichew district. Using multistage random 

sampling method, 155 household dairy cow keepers selected. Semi-structured questionnaire interview and checklist tool 

was used to collect milk yield, lactation length, age at first service and calving. Descriptive and inferential statistics 

techniques were used to analyze the survey result. The survey shows that a crossbred and indigenous dairy cow of mean 

daily milk yield was found (5.71±0.47) and (1.67± 0.06) liters per cow per day, respectively. This productive 

performance of between the cross bred and indigenous shows a significance difference with (t-value=8.24, p=0.00). The 

age at first calving of crossbred heifers was found to be (31.67±1.18) whereas an indigenous heifer is (44±0.70) months 

that shows a significant difference with (t-value=8.48, p-value=0.00). In other hand, age at first calving of crossbred 

was found (44± 1.09) and indigenous also (55± 0.71) months which shows a significant difference between the two 

breed with the value of (t-value=9.43, p-value=0.00). In conclusion, productive and reproductive performance of 

crossbred has an advantage over indigenous dairy cows in terms of milk yield, early age at first service and at first 

calving under the management of smallholder farmers in the study area. Then, AI needs strategically designed 

crossbreeding programs to be effective, improve the genetic resource and enhance the income of household incomes. 
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INTRODUCTION 

 

Crossbreeding is the tropics that have principally been 

applied to exploit breed complementarities. These specialized 

exotic breeds crossed with indigenous breeds to combine the 

high productivity of the exotic, whereas the indigenous 

breeds with adaptive attributes (Kahi, 2002). Since the exotic 

used for crossbreeding not adapted to local conditions, 

crossbreeding needs high caution (FAO/IAEA, 2009).  

Genetic improvement of dairy cattle program involves 

determining a desirable direction for improvement, 

identifying traits that provide information to move in that 

direction, quantifying their heritability, deciding how to 

evaluate them, and designing a breeding program to 

achieve the goals. Crossbreeding through artificial 

insemination (AI) have provides the opportunity to select 

sire which is proven to transmit desirable trait to the next 

generation and minimize the associated risk of spreading 

sexually transmitted diseases and genetic defects 

(Wittiaux, 1998). The first step in the design of a breeding 

program is to specify its goal: the breeding objective. 

According to Cassandra et al. (2008), it appears important 

to estimate the expected level of heterosis and profitability 

of crossbreeding for traits of economic interest in dairy 

cattle. The purpose of breeding usually performed under an 

uncertain future economic environment, under diverse 

management systems and some constraints. The derivation 

of the breeding objective involves a profit function which 

shows how a change in each relevant trait influences 

profitability (Goddard, 1998). This task is performed based 

on a bio-economic model of the farm and depends on the 

prices the farmer receives for milk and other products and 

the prices paid for inputs (Groen et al., 1997). As a general 

guideline, a trait with heritability's less than 10% is 

considered lowly heritable and one cannot realistically 

expect much genetic progress (Funk, 1992). Therefore, it 

stated that breeding goals should match the expectations 

and  values  of  the  community  (Payne and  Hodges, 1997).
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Ethiopia is endowed with livestock holding in Africa. It 

estimates a cattle population of 56.71 million which about 

the 55.45% is female (CSA, 2015). The country has 

favorable climate for improved and high yield cattle 

(Zelalem et al., 2011). However, the number of crossbred 

and pure breed cattle is less than 2% (CSA, 2015). As a 

result, 81% of the country milk production is depends in 

indigenous cattle with low yielding and remain at net 

importer (FAOSTAT, 2014).  

To tackle the low dairy productivity, Ethiopian genetic 

improvement of the indigenous cattle, basically focusing 

on crossbreeding, has been practiced for the last five 

decades. Crossbreeding has resulted in proper management 

in the production of milk and meat, especially when 

supplemented with adequate management levels in terms 

of nutrition and disease control. In Ethiopia, for traditional 

highland mixed-farming and the smallholder dairy farming 

system, the introduction of exotic genes at a 50% level 

could be considered best (Aynalem, 2006) and it is 

suggested that possible upgrades 62.5% with improvement 

management aspect. Selection as an improvement tool has 

been given less emphasis. There were no systematic and 

organized selection schemes for cattle genetic 

improvement in Ethiopia (Aynalem et al., 2011). Due to 

giving such less concern, its result brings a little success. 

The most important factors influence crossbreeding in 

dairy production are genotypes, nutrition, and management 

that affect the productive and reproductive performance to 

become benefited from the sector. Practiced crossbreeding 

exotic sire with indigenous dam is encouraged in Ethiopia, 

which is conception rate and less number in-service per 

conception for crossbreds compared to indigenous breeds 

(Haileyesus, 2006). Similarly, according to (Million and 

Tadelle, 2003) genotype difference of breeds shows that F1 

crosses can produce an advanced up to three-fold milk 

yield, and have long lactation length and shorter calving 

interval than the local breeds. Environmental factors 

especially nutrition determines pre-pubertal growth, 

reproductive organ development, onset of puberty and 

subsequently fertility. This agrees with a report by 

Shiferaw et al. (2003) that the reproductive performance 

efficiency of dairy cows is influenced by genetic, season, 

age, production system, nutrition, management, 

environment, and disease. 

Fluctuation in season that affect the availability of 

feed, high environmental temperature, and other 

environmental factors cause stress in crossbred cows 

(Haugan et al., 2005). Probably related environmental 

differences including inadequate nutrition, prevalence of 

diseases and parasites as well as interaction between 

genotype and environment causes low fertility rates of 

cattle in the tropics compares to temperate regions 

(Mukasa-Mugerwa, 1989). Management and 

environmental factors account for 96% for the variation 

conception rate and the remaining genetic difference for 

cow 3% and 1% for the bull (Saha et al., 2014). 

In general, according to Shiferaw et al. (2003) the 

accuracy of heat detection, timing of insemination, proper 

insemination technique, semen quality, proper semen 

handling, skill in pregnancy diagnosis have been reported 

to decrease the number service per conception. Similarly, 

proper heat detection, feeding and postpartum reproduction 

management may reduce number service per conception 

(Gebeyehu et al., 2007) and management system and 

environmental condition from year to another year delays 

age at first service and calving (Emebet, 2006; and 

Habtamu et al.,2010). 
Many research findings confirms that there is an 

advantage crossbred dairy cows in terms of coming early 
to first service, first calving, milk yield and lactation length 
over the indigenous dairy in smallholder farmers. A 
research finding by Getu et al., (2016) shows that the age 
at first female sexual maturity of crossbred was found 2.6 
year (32 month) while the local was 3.9 (45 months) year 
in the semi-intensive management. Similarly, the milk 
yield was 7.22 and 2.06 liters per day of the crossbred and 
local dairy cows, respectively. Lactation length of local 
breeds of dairy cows indicated in North Showa is 9.13 
months (273.9 days) which is shorter than cross bred had 
11.13 months or 333.9 days (Mulugeta and Belaineh). In 
other hand, age at first calving of crossbred of dairy cows 
shown that an average of 35.87 months shorter than 
compared to local dairy cows of average 52 months study 
conducted in West Showa Zone (Abera, 2016). However, 
when the blood level increases the productive and 
reproductive performance of crossbred dairy cows show a 
decrement. This could be due to the gene segregation and 
management effect (Alemayohu and Kebede, 2015). 
Reproductive performance of dairy cows which is 
determines efficiency of livestock productivity and 
sustainable replacement of stock.  

Then, the aim of this study is: to evaluate the effect of 
artificial insemination through crossbreeding on the 
productive and reproductive performance of dairy cows of 
crossbred compared to indigenous cattle under the 
smallholder farming. 
 

MATERIALS AND METHODS 

 
The study has done in 2016/17 production year at 

Laelay maichew district which is located in the Central 
Zone Tigray regional state of the northern part of Ethiopia. 
It is far 1080 kilometers far from the capital city of the 
country, Addis Ababa. The Geographical location of the 
district is found at a latitude of 14°07'00" to 14°09'20"N 
latitude and longitude of 38°38'00" to 38°49'09"E 
longitude in semi-arid tropical belt of Ethiopia with mid-
highland agro-climatic zone (Behailu et al., 2004). The 
district lies at a coverage area of 53,833.39 hectares. As the 
Laelay-maichew district planning and finance office 
(2015), the population of the district estimates 65,296. Out 
of the total population 42.26% are male. (Map of the study 
area sees Fig. 1). 
 

Sample size and farmers selection 

For the study purpose, Laelay maichew district’s 

smallholder farmers that Household heads who have their 

dairy cows was used as a sample frame. A multistage stage 

sampling technique was used to choose sample 

respondents. First stage, Laelay-maichew district was 

selected purposively for its potential of dairy cattle and AI 

used for crossbreeding dairy cattle. Second stages, five 

peasant associations (PA) which is the smallest 

administrative organ of the government were selected from 

15 rural PA using a random sampling method. Third stage, 

155 household heads were determined by using Taro 

(1967) formula (See Table 1). 
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Data colection 

To gather the required data semi-structured 

questionnaire employed as data tool and collected data by 

interviewing of households home to home visit. Primary 

data collected through interview scheduled. Additionally, 

from key informant group discussion of was also 

quantitative and qualitative data. The overall data collected 

in 2016/17 production year. 

 

Data analysis 

After collecting all necessary data compiled, arranged, 

summarized and inserted to SPSS-20 software. Descriptive 

and inferential statistics tools were used to interpret the 

output of the survey. Descriptive statistics used to express in 

terms of graph, frequency, mean and Standard error as well 

as inferential statistics (t-test) to compare the mean 

productive and reproductive performance of the dairy cows. 

 

RESULTS AND DISCUSSION 

 

Demographic characteristics of the sampled households 

and livestock holding per House hold heads 

The sex of household heads was found 85 and 15% of 

male and female household heads, respectively. Education 

background of the sampled house were also found to be 

28.40, 12.9, and 58.70 % of illiterate, read and write and 

formal education of grade 1 and above, respectively. 

Majority (96%) of the households depend their livelihood 

on mixed farming of crop-livestock farming system. The 

mean livestock holding of the sample households is 

summarized in Fig.2. 

The collected data from the lactating (134 local and 51 

crossbred) in the production year of the 2016/17 and 

included mated heifers still not given give birth (147 

indigenous and 63crossbred) presented as follows:  

 

Milk production 

The milk production in this the study shows that 

average mean daily milk/ yield for the crossbred dairy cows 

was found 5.71 liters per cow per day, whereas the 

indigenous average mean yield was 1.67 liters per cow per 

day (Table 2). This Milk yield between the two breed types 

showed a significant difference at the value of (t=8.24, 

p=0.00). The result ensured that AI through crossbreeding 

in the smallholder farmers shows positive effect in 

increment of yield of dairy farmers. As discussed with key 

informant group discussion, crossbreeding integrated with 

intensive management the milk yield of crossbred dairy 

farmers could improve his income and ensure food security. 

 

Lactation length 

As the survey result shows that the lactation length of 

crossbred dairy cows found that 8.10 months compare to 

the indigenous was 7.5 month. However, the lactation 

length between the crossbred and indigenous breeds did not 

show a significant difference.  

 

Age at first service 

Age at first service which is a heifer attained a body 

condition and ready to mate for the first time. The growth 

performance of offspring that matured heifers coming to 

heating and rich to first service a mean was age at of 31.67 

months of the crossbred compared to the indigenous cattle  

Table 1: Sample size distribution households by kebelles selected 

for the study 

Sl.no PA Total household head 

(population) 

Sample 

households 

1 Miha 631 14 

2 Lesaliso 1280 29 

3 My-weini 1532 35 

3 Hatsebo 1964 45 

5 Medego 1406 32 

 Total 6813 155 

Source: Office of agriculture and rural development L/maichew 

district (2016) 

 

 
 

Fig. 1: Map of the study area 

 

 
Fig. 2: Livestock holding per household head 
 

age at 44 months which shows significant difference with 

the value of (t=8.48, p=0.00) between the two breeds. 

Coming early to service which shortening the long feeding 

period dairy cows challenged smallholder dairy keepers 

able not to exploit the dairy resource since they own less 

productive indigenous breeds. 

 

Age at first calving 

On the other hand, the crossbred heifer's age at first 

calving was 44 months compared to the indigenous age at 

55 months showed significant difference between 

crossbred and indigenous heifers. There is significance 

difference between the two breeds with the value of (t-

value= 9.43, 0.00). The improved dairy cow reached early  
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Table 2: The productive and reproductive performance of crossbred versus indigenous cattle in Laelay maichew, District 

Sr. No. Variable Breed type t-value p-value 

Indigenous Crossbred 

N Mean± SD N Mean± SD   

1 Milk yield (in liter) 134 1.67±0.06 51 5.71±0.48 8.24 0.00 

2 Lactation length (in month) 134 7.5±2.6 51 8.10±2.26 0.68 0.53 

3 Age at first service (in month) 147    44±0.70 63 31.67±1.18 8.48 0.00 

4 Age at first calving (in months) 111    55±0.71 43 44±1.09 9.43 0.00 

Source: own survey (2017), N= Number of lactating dairy cows and heifers 
 

to the productive stage encourages and compensate the 

expense of feed and other production costs of the improved 

dairy owners. Minimizing the non-productive period until 

offspring maturity and harvesting the benefits by selling 

improved heifers/bull and increases milk yield, farmers can 

compensate for their additional cost for the improved 

management they invested. 

 

Conclusion and recommendations 

Artificial insemination has a great role in improving 

indigenous dairy cows. The study shows that productive 

and reproductive performance dairy cows between 

crossbred and indigenous shown a significant difference at 

different significance level. The indicators of 

crossbreeding on the dairy cattle were early sexual 

maturity, early calving of heifers and high milk yielding of 

crossbred is higher compared to the indigenous dairy cows. 

Investing in the improved dairy cows give higher benefit 

and contributes to improve smallholder farmers' income 

compared to the indigenous dairy keepers. Integrating the 

genetic improvement and management aspects could 

improve productive and reproductive performance of dairy 

cows under the smallholder farmers. AI needs strategically 

designed crossbreeding programs to be effective, utilize the 

livestock resource (dairy), enhance the income and ensure 

food security of households.  
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