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Abstract: The  main  aim of this review is to focus on the effect of cross breeding on milk productivity and
market supply of Ethiopian indigenous cattle and its associated constraints. Ethiopia is not benefiting that
much from livestock as compared to its high number (potential) and existing favorable environmental
conditions. Since milk and milk products supports the livelihood of most Ethiopian people, its demand is higher
than its supply. So, to increase the supply of milk, the genetic improvement as crossbreeding of local low
productive cattle with high milk yielding temperate dairy cattle is one of the options adopted by the nation.
Dairy cattle genetic improvement in Ethiopia started during Italy evasion through importing temperate breeds.
The level of management achievable under most smallholders in Ethiopia is unfavorable to higher exotic
inheritance levels than 50%. So, for traditional highland mixed farming and the smallholder dairy farming
systems, introduction of exotic genes at 50% level could be considered best. Lactation length of indigenous
cattle increases in correspondence of exotic blood level. Environment and genotype mismatch, lack of cross
breeding policy, poor infrastructure, poor market system and lack of finance and trained man power were the
major problems in Ethiopia to cross breeding. However, strong extension services and training of farmers in
terms of good management including in breeding, feeding, health care, forage development should be
considered. Infrastructure, financial and marketing, using good designed and managed introduction of exotic
genetic materials for AI, avoiding indiscriminate mating and inbreeding should be enhanced. Also training of
a large number of new AI technicians should be considered to meet development goals of Ethiopia. 
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INTRODUCTION round the economic development of the country.

Background: Naturally endowed with different agro- farmers, creating job opportunities, ensuring food
ecological zones and suitable environmental conditions, security, providing services, contributing to asset, social,
Ethiopia is a home for many livestock species and suitable cultural and environmental values and sustain livelihoods.
for livestock production [1]. Ethiopia is believed to have The sub-sector contributes about 16.5% of the national
the largest livestock population in Africa [1-3]. An Gross Domestic Product (GDP) and 35.6% of the
estimate indicates that the country is a  home  for  about agricultural GDP [5]. It also contributes 15% of export
54 million cattle. From the total cattle population 98.95% earnings and 30% of agricultural employment [6]. The
are local breeds  and  the  remaining  are  hybrid  and livestock sub-sector currently support and sustain
exotic breeds  that  accounted  for  about  0.94  percent livelihoods for 80% of all rural population. The GDP of
and 0.11 percent, respectively [1]. Cattle produce a total of livestock related activities valued at birr 59 billion [5].
1.5 million tons of milk and 0.331 million tons of meat Despite high livestock population and existing
annually [4]. favorable environmental conditions, the current livestock

The livestock sub-sector has an enormous output of the country is little. This is associated with a
contribution to Ethiopia’s national economy and number of complex and inter-related factors such as
livelihoods of many Ethiopians and still promising to rally inadequate  feed  and nutrition, widespread diseases, poor

Livestock plays vital roles in generating income to
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genetic potential of local breeds, market problem, To review the major constraints and opportunitiesfor
inefficiency of livestock development services with milk demand and supply sides of in Ethiopia.
respect to credit, extension, marketing and infrastructure
[2, 7-9]. Livestock products supply animal protein that Review
improves the nutritional status [10]. With an Ethiopian Milk Demand of Ethiopia: In Ethiopia, the rapidly
population of over 90 million people growing at an annual increasing human population size with a growing urban
rate of 3.2%, 8  rank worldwide [11] pressure on the population results in a growing demand for dairyth

agricultural sector is constantly increasing. Constant products.  Accordingly  Ahmed  et  al. [17], stated that
population growth demands a better economic the demand for milk and  milk  products  is  higher in
performance than in the past to prevent poverty, create urban areas where, there  is  high  population
employment and ensure food security [12, 13]. pressure.The overall milk consumption in  Ethiopia is

In many tropical and subtropical areas the very low, even compared with other least developed
introduction of exotic breeds such as Friesian, Jersey, African countries due to economic and cultural factors.
Guernsey, Ayrshire and Brown Swiss by the use of The annual per capita milk consumption was 19–20litres
artificial insemination (AI), mainly through cross-breeding in 1993/1994 [18] and it has been reduced to 17 litres [19].
and in certain areas with less climatic stress and good WHO recommends 175 kg [20]. As  pointed  out by
management also as pure-breeds, has led to increased Azage et al. [21] in order to meet the growing demand for
production. However, it is a well-known fact that the milk in Ethiopia, milk production has to grow at least at a
initially very promising results obtained in the F - rate of 4 percent per annum. Therefore, Ethiopia has given1

generation through cross-breeding are usually not as the priority on the development of dairy at farmers’ level
good in the next few generations if one continues to cross to increase the supply of milk from smallholder dairy
with an exotic breed. Thus, long-term breeding strategies farms.
are important for sustainable and continuous
improvement of production and cattle populations, be it Milk Supply projection of Ethiopia
indigenous, exotic or cross-bred cattle. Strategies and Trends of milk production: According to Mohamed et al.
possibilities of successfully conserving indigenous cattle [23], the total milk production in Ethiopia increased during
breeds have been examined by FAO and continuous the years from 1961 to 2000 at an average annual rate of
improvement of the indigenous breeds has been stressed 1.55%. Additionally, during the last decade, milk
as a necessity for future survival as commercial breeds production was grown at even higher rate (3.0%). This
[14]. might be as a result of increased coverage of extension

The average lactation milk production of the services (Such as better management skills) and increased
indigenous cows ranges from 494 to 850 kg under use of improved inputs (Improved breeds and feed) and
optimum management [15]. To meet the ever-increasing technology and policy changes promoting dairy
demand for milk, milk products and their contribution to production. Similarly, Central Statistical authority data on
economic growth, genetic improvement of the indigenous milk production also showed  an  increment  from  2.4
cattle has been proposed as one of the options. Genetic billion liters in 2004 [24] to 3.33 billion liters in 2012 [25].
improvement of the indigenous cattle, basically focusing Therefore, crossbreeding program has been contributing
on crossbreeding has been practiced for the last five its impact on alleviating the ever increasing demand of
decades [16]. milk and its product in the country.

General Objective: To focus on the cross breeding camel and goat) species estimated by CSA [10] is 4.87
effects on milk productivity and market supply of billion liters (Excludes milk suckled by calves) as shown
Ethiopian indigenous cattle and associated constraints in Table 2. However, in general, milk production in
and opportunities. Ethiopia is low as estimated by FAO [22] due to the

Specific Objectives: milk products, inefficient AI services and poor semen

To review milk demand and supply sides of Ethiopia. especially  agro-industrial  by-products,  shortage of
To review milk productive performance changes on water, inefficient and inadequate milk processing
dairy cattle. technologies.

The national milk production by different (Cattle,

following constraints: -lack of market outlets for milk and

quality, lack of crossbreed heifers, shortage of feeds
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Table 1: Projected demand for milk in Ethiopia 2011-2020

Gap between projected milk available
for consumption and demand based

Population in ‘000’based Milk production, in million liters Milk available for consumption Demand for milk, in million liters on FAO’s recommendation in
Year on current growth rate (2.27%) based on current growth rate(4.1%) (68% of the produce) in million liters based on FAO recommendation million liters

2011 82102 3061 2081 5131 3050
2012 84335 3186 2166 5271 3105
2013 86629 3317 2256 5414 3158
2014 88985 3453 2348 5562 3214
2015 91406 3594 2444 5713 3269
2016 93892 3742 2545 5868 3323
2017 96446 3895 2649 6028 3379
2018 99069 4055 2757 6192 3435
2019 101764 4221 2870 6360 3490
2020 104532 4394 2988 6533 3545

Source: FAO [22]

Table 2: National milk contributors

Number of Total Milk No of Number of Total Milk No of No of Total milk
No of female cattle Milking Cows Production (Lt) female camel Milking Camels Production (Lt) female goat milking goat production(Lt)

Indigenous 30973075 11, 381, 972 3, 071, 977, 015 749, 676 253, 142 233, 845, 521 20691347 844950 780541249
Hybrid 413324
Exotic 57001
Total 31443400

Source: CSA [10]

Aynalem et al. [15] reported that the average Development project (CADU) was established jointly by
lactation milk production of the indigenous cows ranges the Ethiopian and Swedish Governments in Arsi region.
from 494 to 850 kg under optimum management This opened intensive small scale dairy development in
conditions. So, to meet the ever-increasing demand for Ethiopia in 1967/1968 [29].
milk, milk products and their contribution to economic Wolaita Agricultural Development project (WADU)
growth, genetic improvement of the indigenous cattle was established in 1971 by World Bank fund [30].
using high productive temperate dairy animal has been Production of deep-frozen semen started at CADU in
proposed as one of the option. Based on this we can 1973. CADU in Assela and WADU in Wolaita continued
suggest that a large number of crossbred dairy animals are breeding and distributing crossbred dairy cows to
required. farmers. In 1987, a FINNIDA funded project of the MOA

Dairy Cattle Improvement Activities Through highlands of Ethiopia through the establishment of the
Crossbreeding in Ethiopia: Historically, exotic cattle Selale Peasant Dairy Development Pilot Project (SPDDPP).
genetic improvement program in Ethiopia has been started Furthermore, crossbred dairy cows and purebred
with dairy cattle improvement [26], to enhance milk Friesian and Jersey breeding bulls were distributed with
production of local breeds (Indigenous zebu) during the introducing improved methods of fodder production in
occupation of Ethiopia by Italy with importation of exotic the project areas [31]. Despite all of these trials, the
dairy cattle breeds six decades back [27]. But modern numbers of crossbred cattle made only 1% of the total
dairying started in the early 1950s when Ethiopia received cattle population of Ethiopia [32]. Then, national artificial
the first batch of dairy cattle from United Nations Relief insemination center was established in 1981, with the aim
and Rehabilitation Administration (UNRRA). Later on of country coverage in artificial insemination service
crossbreeding had been started by the Institute of (Rural, peri-urban and urban areas) through the regional
Agricultural Research, through the establishment of an offices.
on-station Dairy Cattle Crossbreeding Program, using Consequently, production and use of fresh semen
Friesian, Jersey and Simmental sires that were crossed liquid nitrogen plant was installed in 1984. Bulls donated
with the local Horro, Boran and Barka dams with the aim by the Cuban Government (25 Holstein and 10 Brahman)
of testing the productivity of crossbred dairy cows with and importation of 44, 800 doses of Friesian and 2, 000
different levels of exotic blood [28]. Dairy Development doses of Jersey semen were the source of semen used for
Agency (DDA) was launched (1958 to 1963) with the main frozen semen technology. To date, semen was collected
duty of developing commercial dairy farms in Addis from exotic, indigenous, as well as, crosses of these
Ababa [27]. Following this, Chilalo Agricultural breeds,  namely  Friesian,  Jersey,  Brahman, Boran, Barka,

started to improve dairy cattle productivity at the
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Fig. 1: Plot of blood levels and productive performance of indigenous cattle and their breeds
Source: Addisu [16]

Fogera, Horo, Sheko and crosses of 50, 62.5, 75 and 87.5% This  could  be justified as a reduction in epistatic effect.
Holstein-Friesian indigenous bulls. The NAIC at Kality is A cross breed would retain less than 50% heterosis effect
serving as the main semen collection and preservation and have an additional loss due to recombination effects.
center. Later, productions of semen from crossbred Significant recombination effect would have a negative
animals (Friesian × Fogera, Friesian × Boran, Friesian × effect on productivity of cross breeds [35].
Barca,  Friesian  × Arsi) and from indigenous breeds Most of the local cattle used for milk and meat
(Barca, Borana and Fogera) were undertaken and some production in Ethiopia are Zebu (Local) breeds (98.95% )
doses distributed [28]. and the remaining are hybrid and exotic breeds that

Until present, the activity going ahead largely in accounted for about 0.94 percent and 0.11 percent,
different  regions  as governmental strategy through respectively [1]. Among these, the Fogera and Horro are
distribution of semen and liquid nitrogen regionally as known as better milk producers, the former being reared
well as nationally, regular insemination program, around Lake Tana in Amhara Regional State and the later
synchronization programs and as well as bulls and heifers mainly in Horro Guduru Wollega zone, in Oromia Regional
distribution for natural mating to sub-sectors and model State. The Boran, originating in the Borana plateau of
farmers at large. Besides, the private sector playing the southern Ethiopia, is renowned for its beef production
great rolls especially in urban and peri-urban areas. well beyond the boundaries of Ethiopia [36].

Milk Productive Performance of Crossbred Animals: Table 4 illustrate the superiority of crossbreds to local
The  difference  in  milk production at highland mixed Boran  in  milk production and reproductive performance
(Low input) production system between indigenous and (= direct individual heterosis) and indicates the inferiority
their 50% cross breeds showed steep slope (Figure 1) [16]. of F2 and backcrosses to F1 generations (= negative
Another study conducted in North Showa zone indicates direct epistatic effects).
that  50%  cross  breeds (1511.5 L) produce more amount Some  reports  indicate  that  lactation milk yield
of milk than local breeds (457.89 L) per lactation [33]. (LMY) and daily milk yield (DMY) normally remain
Belay et al. [34] reported that mean milk production per approximately constant between 50% and 100% exotic
lactation between Horro and Holstein Friesian was 2333.63 inheritance [38, 39]. Some study results show that
L. This could be either due to complementary or heterosis increasing Bos taurus genes beyond 75% resulted in
effect to the achievable environment. decreased LMY and herd life [40, 41]. Another study by

However, as blood level increased, reduction in their Million Tadesse and Tadelle Dessie [42] at Debre Zeit
performance was observed, for example, slim difference in Agricultural Research Centre (DZARC), in the central
milk production was observed between 50 and 75% highlands of Ethiopia. Revealed that daily milk yield was
crosses. Furthermore, mean milk production of 87.5% lowest for purebred Barca cows and highest for purebred
cross breed was lower than 75% cross breeds (Figure 1). Holstein Friesian.

Results  from  a  study in Ethiopia in Table 3 and
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Table 3: Milk production performance of local, crossbred and exotic cattle in Ethiopia 
Breed DMY (kg) LMY (kg) LL (days) Location
Boran (B) 3.4 771 198 On station
HolsteinFriesian(H) 9.8 3311 335 On station
F1 (H x B) 6.2 2278 374 On station
F2 (HB x HB) 5.6 1947 348 On station
B1 (5/8H3/8B) 6.3 2194 339 On station
B2 (3/4H1/4B) 6.9 2312 348 On station
DMY= daily milk yield, LMY= lactation milk yield, LL= lactation length 
Source: Alemayehu Mengist [36]

Table 4: Reproductive performance of local, crossbred and exotic cattle in Ethiopia 
Breed AFC (month) CI (days) NSPC Location
Boran 42.5 473 1.71 On station
Holstein Friesian 37.3 459 1.73 On station
F1 (H x B) 36.0 417 1.49 On station
F2 (HB x HB) 39.6 435 1.60 On station
B1 (5/8H3/8B) 38.5 426 1.41 On station
B2 (3/4H1/4B) 36.7 444 1.70 On station
AFC= age at first calving, CI= calving interval, NSPC= number of services per conception
Source: Demeke et al. [37]

Fig. 2: Mean daily milk yields per day of calving interval of Barca and Holstein Friesian cows and their crosses
Source: FAO [4]

According to their report Daily milk yield was lowest Lactation Length: Cattle in the tropics have, on average,
for purebred Barca cows and highest for purebred lower milk yields and shorter lactations than cattle in
Holstein Friesian. Of the crosses of Holstein Friesian with temperate countries. The difference is caused by both
Barca, the daily milk yields were higher for 1/2 and 3/4 genetic and non-genetic factors. Cows of temperate dairy
Holstein Friesian than for 7/8 Holstein Friesian (Figure 2), breeds under intensive management usually continue to
but were less than for the purebred Holstein Friesian. lactate until milk secretion is suppressed by the advanced
These results for the comparison of F1 with purebred stage of gestation. In tropical cattle, however, milk
Holstein Friesian are at variance with those reported by production often ceases several months before next
Madalena [43] from an extensive study in Brazil, where F calving and before the depressing effect of gestation on1

crosses of Holstein*Zebu (Guzerat) produced as well as milk production is noticeable [44]. According to this long
purebred Holstein, at a high management level and were LL favors particularly high milk yield of milking animals
better than purebred Holstein at moderate levels of and the country at large to satisfy the demands of milk
management. The decreases in milk yield of high grade and milk products.
(Above 3/4 Holstein Friesian) compared with the F1 might Lactation length of indigenous cattle increased in
be related to the breakdown of genes due to epistatic correspondence of exotic blood level. For example, the
effect; however, since the number of animals available for average lactation length of indigenous Arsi, Zebu and
this group were small, the results needs to be interpreted Boran breeds was 203.75 days while the average lactation
with caution. length of  their  50, 75 and 87.5% cross were 262.25, 284.25
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Table 5: Blood levels and productive performance of indigenous cattle and their breeds
Total milk yield/L
----------------------------------------------------------------------------
Exotic blood level Location
---------------------------------------------------------------------------- ---------

Breed 0% (pure) 50% 75% 87.5% Farmers Source
Arsi 809 1741 2374 2318 Farmers (Gabriel et al., 1983) 
Zebu 929 2352 2356 2318 Farmers (Gabriel et al., 1983) 
Boran 867 1740 2044 1902 Farmers (Million and Tadelle, 2003)
Barca 869 2055 2214 2381 Farmers (Million and Tadelle, 2003)
Lactation length/day
Arsi 272 334 308 411 Farmers (Gabriel et al., 1983) 
Zebu 303 378 378 411 Farmers (Gabriel et al., 1983) 
Boran 240 337 351 355 Farmers (Aynalem et al., 2011) 
Source: [16]

and 294.25 days respectively Table 5 [16]. Similarly, eastern lowlands [47]. Due to this extreme variation in
another study conducted in North Showa zone indicated climatic conditions as well as, variations in feed and water
that local breeds (273.9 days) had shorter lactation length supplies and population density, the livestock production
than cross breeds (333.9 days) [33]. systems and their objectives vary considerably [29].

Even though there was an increment trend in The Ethiopian dairy production system can be
lactation length as blood level increased, they could not distinguished into five categories: the traditional pastoral
reach generally accepted 305 days of lactation length for livestock farming, traditional highland mixed farming,
crossbred. This might be due to the reason of poor smallholder dairy farming, urban and peri-urban dairy
nutritional status, poor breeding management, diseases farming and the specialized commercial intensive dairy
and poor management practices [34]. Another author also farming [48]. Therefore, it is necessary to propose the
support this idea in which, level of management appropriate breeding program for each production
achievable in Ethiopia is unfavorable to higher exotic environment. According to Aynalem et al. [47], the
inheritance levels than 50% Holstein Friesian inheritance introduction of exotic inheritance should be under caution
[15]. in this production system as discussed below:

Breeding Program: The development of any genetic of animal management and nutrition cannot support the
improvement strategy requires description of production potential of the so-called improved breeds. Thus,
environment, identifying the availability of infrastructure, introduction of exotic inheritance is not feasible. This
setting appropriate breeding objective, selecting traits to makes a strong case for the utilization of the locally
be improved based on their influence on returns and costs available, adapted genotypes in combination with
to the producer and consideration of stockholders [45]. improvements in the environment (Feeds, health, services
Thus, designing a breeding program needs decision on a etc.), wherever feasible and economical, while also
series of such interacting components [46]. Some of the considering development of appropriate breeding
most important components of this breeding program are programs for further development of these breeds. In this
the following: environment, improvement of the stock should focus on

Production System: Any breed improvement program For the traditional mixed farming and the smallholder
should be designed in accordance to the production dairy farming systems, introduction of exotic genes at
system. To the extent that not all the components of the 50% level could be considered. This would help to exploit
environment can be changed, particularly in low-input both breed differences and heterosis. If continuous
tropical production systems, one needs to know which supply for F1’s could be assured, relying on them would
genotypes could be used under such environmental help to fully exploit heterosis, because in subsequent
conditions, that is, different types of production generations it has been indicated that there will be decline
environments need different types of animals. in performance from inter se mating, because of the

The climatic conditions in Ethiopia vary from humid expected decrease in heterozygosity. However, it seems
tropical in the western lowlands through mild subtropical unlikely that the demand for heifers could be met from
in the highlands to the arid tropical conditions of the ranches alone. Therefore, other options should be sought

In the traditional pastoral livestock farming, the level

selection.
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to maintain 50% exotic inheritance in village herds. For temperate breeds can be recommended where
urban and peri-urban dairy farming and the specialized crossbreeding is an option for genetic improvement.
commercial intensive dairy farming, improvement in the Crosses with less than 50% B.taurus genes have been
level of management and environment are expected. found to be poor dairy animals [50].
Therefore, introduction of higher level grades or even
pure European breeds would be economically feasible. Major Constraints and Opportunities

When using indigenous cattle breeds as dam line in Environment and Genotype Mismatch: The use of
crossbreeding to improve dairy production, one issue that crossbreds is also advised under suitable production
needs critical consideration is the use of breeds in their system. Most likely, 50% cross breeds were more
home tract. In Ethiopia, for example, the Ethiopian Boran productive in low input production system than higher
cattle have been used as dam line for crosses distributed level of inheritance. This could be either due to
to many regions in the country. This complicates the complementary or heterosis effect. The idea also
breeding strategy and puts in doubt the sustainability of supported the level of management achievable under most
such strategies. The use of indigenous breeds in their smallholder conditions in Ethiopia which has been rather
home tract would ensure large resource base to select unfavorable to higher exotic inheritance levels than 50%
from and the issue of genotype by environment inheritance [15].
interaction is well addressed. Given suitable government recognition, access to

Selection  of  the   Exotic   Breed:   According to development of smallholder dairy scheme in peri-urban
Aynalem et al. [47], when the strategy of breed and urban areas [51]. However, it could still be argued
improvement is based on introduction of exotic improver whether the gains attained were commendable
breed, an important question that has to be addressed is (Admirable) when compared to the substantial investment
choice of the exotic breed to be used. So, the choice involved  in  the  genotype  improvement undertakings
among the different foreign breeds to be used for and recent hypothesis suggested that the economic
crossbreeding could be made based on the available benefits of crossbreeding may have been overestimated
information on the limited experience of crossbreeding as non-market effects and environmental values have not
work in Ethiopia and/or experiences of other tropical been included in breed comparison studies [32]. For
developing countries. example: Jersey breed-some heat tolerant than Holstein

Literature reports strongly emphasized the need to Friesian.
utilize different breeds under varying production systems.
For example, Jersey breed has been suggested as one Lack of Cross Breeding Policy: Crossbreeding has
suitable breed for low-input smallholder conditions principally been applied in the tropics aimed to exploit
because of having smaller body size, fair amount of milk breed complementarities. Specifically, specialized exotic
with higher fat content, better reproductive performance breeds have been crossed with indigenous breeds to
and some heat tolerance. In intensive and semi-intensive combine the high productivity of the former with adaptive
production systems, however, the Holstein Friesian will attributes of the latter [38]. Exotic animals used in
remain the choice. This situation also applies to temperate crossbreeding are not naturally adapted to local
climates [47] conditions, so large scale (Beyond optimal exotic blood

Exotic Inheritance and Their Performance Level: When [52]. In Ethiopia, for traditional highland mixed farming
designing breed improvement program, the level of exotic and the smallholder dairy farming systems, introduction
inheritance to be used in the crossbreds also needs to be of exotic genes at 50% level could be considered best [53].
decided. Milk production, reproduction performance and The same author also suggested it is possible to upgrade
milk composition traits were all in favor of the 50% exotic to 62.5% with improving management aspect. Draft policy
cross [47]. Cunningham and Syrstad [49] made an of Ethiopia livestock development master plan also
extensive analysis of results from crossbreeding in the recommends crossbred cattle whose exotic blood level
tropics. They concluded that consistent improvements in ranging 50 to 62.5% is recommended in avoiding the
most performance traits were achieved in ‘upgrading’ adaptation problems [28]. Unfortunately, the current
cattle to as much as 50% with temperate dairy breeds. crossbreeding in Ethiopia was not based on a clearly
Beyond that, results were variable. Crossbreeding to defined breeding policy with regard to the level of exotic
produce animals with up to 50% of the genes from inheritance  and  the  breed  type to be used. In general, in

market and services, there is great potential for

level) crossbreeding should be carried out with caution
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Ethiopia, crossbreeding is non-systematic and has an correspondence of exotic blood level. LL favors
uncoordinated (Ethiopian Society of Animal Production particularly high milk yield of milking animals and the
[54]. country at large to satisfy the demands of milk and milk

Infrastructure, Market, Financial andTrained Manpower management, diseases and poor management practices LL
Problem: Artificial Insemination (AI) technology has also could not reach generally accepted 305 days of lactation
led to one of the most successful smallholder dairy length for crossbred. Due to various constraints, Ethiopia
systems in the developing world [55]. However, the use of is not benefiting that much from livestock as compared to
AI has also failed in many situations in developing its high number (Potential).
countries because of the lack of infrastructure and the
costs involved, such as for transportation and liquid Rcommendation: To increase milk productivity (Supply),
nitrogen for storage of semen or because the breeding
program has not been designed to be sustainable [56-58]. Regarding other blood levels a large number of local

The improper use of AI for crossbreeding indigenous heifers (Cows) should be crossbred based on
cattle with exotics may become disastrous when production system and management level.
information is needed to maintain the appropriate level of Strong extension services and training of farmers in
exotic genes in an environment for long-term strategy. terms of good management including avoiding
The pros and cons of using AI should therefore be inbreeding, feeding, health care, forage development
critically reviewed for each case before designing is recommendable.
breeding programs. The development of market Infrastructure, financial and marketing should be
infrastructure and marketing situation is also very enhanced.
important for inducing efficiency and incentives for Good designed and managed introduction of exotic
market participants on the value chain [59]. genetic materials for AI and avoiding indiscriminate

Infertility is the main problem that affects production mating should be enhanced.
in both local and crossbred cows and heifers in Ethiopia A large number of new AI technicians should be
[60-62]. Consequently, the economic gain for example, calf trained to give even adequate door-to-door service.
crops, milk and milk products, from these cows is not
satisfactory. Puberty in heifers is usually at 24 months in REFERENCES
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