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Abstract

This study is concentrated on assessing status of small ruminant breeding program and
identifying the different constraints in S5A. In many pervious small ruminant breeding
projects in the region, conclusive emphases have not been given for different constraints
that hinder small ruminant improvement program. Breed improvement in sub-Saharan
African countries is multifaceted besides components of breeding program. Hence it is
important to relate their performance to the environmental limitations, indigenous
knowledge, and production systems. The sub-Saharan African countries are gifted with
numerous genotypes. But there potential are not exploited in the region. In addition there
was no conclusive study on the status of small ruminant breeding program in S5A. Hence
for the purpose of this study different literature and recent materials have been used. As
observed in this study SSA countries should look at what is available locally and even
crossbreeding of indigenous breeds should be considered before going for importations.
This study indicates that in recent years crossing of indigenous breeds is observed in
eastern and southern region of the continent. Local breed will have a potential to improve
productivity of small ruminant animals. Interaction between genotype and environment is
also another constraint for breed improvement. In addition to that enough individual
farmers/herders should combine to establish a substantial, effective flock, large size
population (small size population is constraint of animal improvement in SSA). Indigenous
knowledge should be respected and integrated with modern management approaches beside
others. Breeding goals are influenced by socio-cultural norms, aesthetic preferences,
religious considerations and behavioural traits. Thus, working with communities as a
breeding programme should be considered as one of the ways to ensure for the success of
small ruminant development programmes and government, international institute in SSA
countries should support long term livestock breeding strategies for the benefit of the nations
and people.
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Introduction

Small ruminants easily fit into the smallholder production system, as they require low initial
capital investment and low operational cost. They also give quick returns because of short
generation interval and high level of prolificacy. They are less costly to acquire and maintain,
and can often thrive on harsher terrain. At the same time, they provide products for cash sale
when a need arises, and provide the household with much needed protein.

Even though, population growth, urbanization and income growth in developing countries as
predicted by (Delgado et al., 1999) are quelling a massive increase in demand for food of
animal origin the contrary was happened in SSA. According to the most recent report on the
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state of food insecurity in the world, there are now about one billion undernourished people
and one-third of them are from Sub-Saharan African countries (FAO 2009). One of the causes
of this undernourishment is lack of protein source of animal origin.

To improve the living standard of small scale poor farmers and to meet the demands of human
population in the region, contribution from sustainable increase in small ruminant production
would be desirable in the future. The breeding goal reflects the combination of traits that the
breeder aims at improving through selection. The breeding goals of livestock keepers are often
multi-faceted (Kohler-Rollefson, 2000; Rege et al., 2001; Bebe et al., 2003) and go well beyond
increasing animal productivity, The multifaceted breeding goals of livestock keepers were
overlooked in many small ruminant breed improvement programme in the S5A countries in
the past (Blench, 1999; McCorkle, 1999; Rege et al., zo01). Especially less emphasis has been
given to indigenous knowledge and interaction of breed and local environment. In addition
there is no comprehensive study on the status of small ruminant breeding program. Therefore,
the aim of this review is to assess constraints and status of small ruminant breeding program in
sub-Saharan African countries.

Strategies for Genetic Improvement of Sub-Saharan Small Ruminant

Conventionally, two main pathways have been considered for the genetic improvement of
livestock (i) selection with in breeds and (ii) selection between breeds (or strains). There are
many factors that determine the success of a breeding program. These include design and
implementation issues. The potential of indigenous livestock breeds besides the usual cross
breeding in sub-Saharan countries must be developed. Studies made on indigenous sheep
breeds revealed significant between and within breed variation for growth and indicated
feasibility for productivity improvement of indigenous sheep breeds through genetic means
(Abegaz, 2002; Tibbo, 2006). Other studies (Inter-cooperation, 2000; Kebede, 2000) also
indicated that local breeds may be able to compete with improved breeds, even with regard to
productivity. In the context of “sustainable livelihood” approaches to development (Anderson,
2000) explained that local livestock is an important contributor to rural welfare and poverty
alleviation.

There are two path ways of genetic improvement in livestock i.e. between breeds and within
breed. Within-breed selection is a strategy of genetic improvement usually carried out in
individual population. It is possible to utilize numerous genotypes from sub-Saharan African
countries. What is required is knowledge of their relative merits and appropriate exploitation
of these merits. Some study (Philipsson et al., 2006) explained that in many sub Saharan region
the value of indigenous breeds, indigenous knowledge of producers and the requirement of
long-term strategies that any development of a breeding programme must comply with to be
sustainable have largely been neglected.

Selection between breeds can achieve dramatic and rapid genetic change when there are large
genetic differences between breeds (population) in trait of performance (Smith, 1996). Some
study (Solomon and Tesfaye, 2009) suggested that it is appropriate to made a decision on
different cross breeding strategies in different farmers using a mixed pure and crossbreed
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structure with ecological and socio-economic considerations when designing a breeding
programme. In this regard (Philipsson et al.,, 2006) described that the choice of breeding
method, pure breeding alone or also using crossbreeding, is perhaps the most important
decision to be made when designing a breeding programme. In the following sections
components of breeding program in designing a breeding program will be presented and
aspects on developing improvement programmes at breed level will be dealt with.

Component of Breeding Program

Successful genetic improvement requires breeding program to have (at least) the following
components: i) describe the production system ii) setting of breeding goal or objectives. iii) A
system to record data on selection candidates IV) Methods and tools to estimate the genctic
merit (breeding value) of selection candidates. This step is called the “breeding value
estimation”. V) A system to select the animals that become parents of the next generation, and
mate them to produce the next generation VI) Monitor the breeding programme. vii) A
structure of product development and dissemination in to the multipliers and commercial
producers, viii) Mating or cross breeding (Dekkeral et. 2004; Philipsson et al., 2006).

Success and Failures of Small Ruminant Breeding Program
Successes of Small Ruminant Breeding Programs

There are a number of successful small ruminant breeding program in different part of SSA
countries like FARM-Africa's Dairy Goat and Animal Health (DGAH) Project in the 19905’ in
Kenya (Farm Africa 2004), the indigenous Djallonke breed of sheep is used in a community-
based livestock improvement and conservation initiative in Cote d'lvoire (Yapi-Gnoare, 2000),
Community based breeding program for Bongo, Horro, Menz and Afar local sheep breed in
Ethiopia (Takele et al., 2010).

Failures of Small Ruminant Breeding Programs

Inappropriate “improvement” schemes may be introduced or adopted to SSA countries and it
can be one of the causes of failure. In this regard it is possible to mention many failures in
small ruminant breeding program in SSA. For instance, the Horro Sheep Breeding and
Improvement in Ethiopia (OADB 2001), Sahelian sheep breeds (Peul and Touabire)
improvement project in northern and southern Senegal in 1973 (Fall, 2000), Menz sheep
genetic improvement project in Ethiopia (Solomon and Tesfaye, 2009), crossbred of Dorper
and Boar with the local small ruminant population in a harsh environment cannot improve
overall efficiency due to high mortality rates in Malawi (MGLDP, 1992) and others. In the
following sections, the possible grounds for success and failure of different small ruminant
breeding program in sub-Saharan African countries will be discussed.
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Discussion

In the current study, the published results on within and between breed breeding program was
summarized in different breeding design. The number of publication was small especially for
within-breed - improvement in the early 19705’ and 8os'.This is because most of the
development program using within breed breeding program is a recent awakening and if any
few to report. Except few countries, most SSA countries have started small ruminant
improvement in the 1960s".During these time different cross breed were imported from
European countries to exploit heterosis and upgrade the performance of local breed. Almost all
breeding programs were initiated and implemented in research station or government
livestock ranches. Besides, breeding objectives and goals were set by breeders from top to
bottom without the participation of the farmers/herders. Therefore, there is a lot to learn from
SSA small ruminant breeding program. The aspects determining different failure and success
and other pertinent issues are discussed under the following heading.

Livestock Development Policy

Small ruminant breeding programmes should be seen in the context of long-term development
programmes contributing to both more food and other livestock commeodities produced and to
improved resource utilization and livelihood of the livestock owners (Mueller, 2006). As
observed in this study some of the small ruminant breeding programs are failed because of
absence of long term strategy, poor government station management and absence of breeding
policy (Okeyo, 1997; Fall, 2000; Solomon and Tesfaye, 200g9). In this regard (Tibbo. 2006)
explained that, one of the most important limiting factors in setting up of breeding
programmes has been lack of an institution who oversees these activities.

Environment, Production System and Indigenous Knowledge
Environment

Survival under local ecological conditions is often a primary goal (Kohler-Rollefson, 2000) with
risk avoidance often being of paramount importance.

Production System and Indigenous Knowledge

For the success of breeding program in SSA the available production system should be
considered. In this regard (Ahuya and Okeyo 2004) described that production systems
determine and affect the viability of breeding program when inappropriate blood level of cross
breed animals distributed to the farmers, Survival under local ecological conditions is often a
primary goal (Kohler-Rollefson, 2000) with risk avoidance often being of paramount
importance. Breeding goals are also influenced by socio-cultural norms, aesthetic preferences
(for example, color and color distribution and physical structure of the earliest exotic sheep
breed imported (Corrie dale) in Ethiopia were not preferable by the farmers), religious
considerations (white sheep are preferred for the Muslim festival of Tabaski (Niger), and
behavioural traits such as docility, good maternal ability, the ability to walk long distances,
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tolerance to water scarcity, and loyalty to the owner (Blench, 1999; McCorkle, 1999; Rege et al,
2001). Even religion can influence breeding objectives. McCorkle (1999) indicated the case of
Bodi agro-pastoralists of Ethiopia who carefully breed cattle of many coat colours for certain
rituals. However, it is important to stress that the breeding goals and strategies of pastoralists
are not static but generally evolve in response to changes in local ecological conditions,
production systems, pastoralists’ preferences, local knowledge, and market opportunities
{(McCorkle, 1999; Bebe et al, 2003).

Market

To be sustainable the breeding programme must be market-oriented, i.e., demand-driven, yet
considering the multi-purpose use of the animals and the long-term benefits to the farmer
(Philipsson et al., 2006).

Infrastructure and Government Support

As (Fall 2000) explained although there were exceptions, many selection and multiplication
programmes in SSA funded by central governments had ceased operation, mainly because of
lack of funds and manpower. One often over-looked assumption is the required integration of
all activities constituting a breeding programme, This applies both at the government level and
at the practical coordination at farmers’ level (Okeyo 1997). Another potential problem in
developing countries is lack of or inadequate number of people with appropriate training or
incentives to successfully run a breeding programme (Philipsson et al., 2006; Ojango et al,
2010).

Role and Meeting the Need of Farmers

Experience shows that it is extremely important that farmers get involved early in the process
to ensure that their needs are taken into account and that they provide the support needed for
the programme to work (Ojango 200; Wurzinger 2010).

Matching Genotypes with the Environment

As (Fall, 2000) explained successful matching of genotypes with environments assumes
availability of a wide range.of genotypes. The sub-Saharan region is endowed with numerous
genotypes. What is required is knowledge of their relative merits and appropriate exploitation
of these merits.

Conclusion

For successful small ruminant breeding programme it is important to understand components
of breeding programme. Breed improvement in sub-Saharan African countries is multifaceted.
As observed in the current study local breed will have a potential to improve productivity of
small ruminant animals. Improved breeding strategies and development of business skills are
effective in improving livelihoods of resource poor farm families. It is possible to conclude that
working with communities as a breeding programme can be one of the ways to ensure for the

|27



Ethiopian Society of Animal Production 2012

success of small ruminant breeding programmes. It also helps to ensure that indigenous
knowledge is respected and integrated with modern management approaches. Community and
farmer monitoring of the results of breeding programmes are essential to measure success and
achieve understanding among community members of any required adjustments.

For sustainable breeding program all inputs such as feed, veterinary service and others should be
implemented should implement together. Government, international institute in SSA countries
should consider incorporating (crossing between) indigenous breed in small ruminant breeding
program besides exotic breeds. Government and other stakeholders should support long term
livestock breeding strategies for the benefit of people and the nation.
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