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INTRODUCTION 
According to evolutionary theory, little disturbances are good for biodiversity as an 
environment’s shake-ups allow greater numbers of species to take hold. This has apparently 
happened in Africa as this continent has a wealth of well-adapted animals and plants of which 
the genetic merit is still largely unknown and untapped. Africa has the potential and natural 
resources to be the major food supplier of the world. On the downside, the continent faces the 
loss of biodiversity at an ever-increasing pace despite valiant efforts by many African scientists 
to protect against this trend. The agricultural resources are under extreme pressure by the 
increasing populations of many nations mainly due to insufficient knowledge and training. 
Very limited financial resources and underdeveloped infrastructure, both physical and 
economical, are major factors limiting agricultural potential. The drought/famine cycles in 
many marginal regions also have a draining effect on the continent’s resources. 
 
The regional objective of the SADC Programme on Management of Farm Animal Genetic 
Resources is to assist the SADC countries to understand, appreciate and gain technical capacity 
for the assessment of the extent of biodiversity of their farm animals and to be able to use the 
diversity of locally available animal genetic resources in a rational manner to reduce hunger 
and poverty for the poor people of the region. 
 
An objective within this framework is to provide systematic characterization at phenotypic 
and molecular genetic levels of local farm animal biodiversity, with the aim to provide a 
sound scientific and economic justification for decision-making, both at the community level 
and at policy makers’ level. Populations perceived by farmers to express unique and 
economically special attributes will be systematically characterized at these levels, to provide 
a sound scientific and economic justification for decision-making. 
 
One of the focal points in South Africa as regards agriculture is the development of the 
resource-poor farmers. It is vital that this section of the population becomes not only involved 
in sustainable agriculture but can contribute to the food security of the urban population. It is 
thus important that these farmers are made aware of the value of indigenous animals that are 
able to survive the harsh environmental conditions prevalent in many areas of South Africa. 
Such unique adaptive traits include cattle resistance to ticks and tick-borne diseases, resistance 
of small ruminant breeds to intestinal parasites, the unique scavenging ability of rural chickens 
and the ability of the animals to remain productive under harsh climatic conditions of heat, 
drought and poor pastures. 
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These breeds can survive and reproduce in harsh environmental conditions and are suitable for 
the development of both intensive and extensive farming systems. They require little or no 
supplementary feeding or dipping and require a minimum of veterinary care. The use of these 
animals will result in a reduction in the use of chemicals that, when accumulated, are harmful 
to the animals themselves, the environment and the consumers. If these animals can survive in 
the rural areas, the development of animal products will provide social and economical 
upliftment of resource-poor rural communities by providing them with food security and an 
income.  
 
The advent of large so-called improved exotic breeds has led to the demise in many parts of the 
country of the indigenous breeds in favour of the exotics especially as indiscriminate cross-
breeding has taken place 
 
Little information exists on the performance, production and adaptive qualities of indigenous 
breeds in South Africa. In order to plan a management strategy it is necessary to define, record 
and assess the resources available. Four levels are involved:  
• a base-line survey of all indigenous breeds,  
• monitoring the population status,  
• comparative evaluation that will include increased genetic and economic knowledge of the 

unique qualities to develop strategies to make the best use of these traits in the short and 
longer term 

• comparative molecular description where molecular markers are used to establish specific 
markers linked to disease resistance. 

 
It is envisaged that, with the use of molecular techniques, the extent of the diversity within the 
domesticated breeds in rural areas will be established by quantifying genetic distances between 
breeds based on the genetic make-up of the animals(Harris and Kotze, 2000 ; Kotze and 
Strydom, 2000). This detailed genetic data can lead to the identification of QTL’s. 
 
BACKGROUND 
The project on the Management of Farm Animal Genetic Resources (FAnGR) in the Southern 
African Development Community (SADC) Region commenced operation in May of 1999 and 
the first phase of the project, scheduled for three and a half years ends in December 2002. The 
project was designed to assist the SADC region’s efforts with agricultural production and food 
security. 
Countries in the SADC region have a rich resource of indigenous cattle, chicken, sheep, goats, 
pigs and other species (Neser et al., 2000). The numerous species represent a gene pool with a 
wide range of useful genetic attributes. These may not yet be fully exploited because of 
inadequate knowledge of the extent of genetic diversity associated with desirable phenotypic 
characteristics. As a result of this shortcoming, short cuts to higher animal productivity have 
been pursued through direct importation of temperate animal breeds or indiscriminate cross-
breeding through artificial insemination / importation of breeding males. While cross-breeding 
of indigenous stocks appears to improve the productivity of the crossbred animal compared 
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with the local breeds, loss of resistance to tropical diseases may negate these gains if not 
accompanied with improvements in health and management practices. Genetic diversity 
existing in indigenous farm animals offers a unique resource for improvement and 
development to coincide with human needs. Neglect of genetic diversity will only restrict 
options available to meet unpredictable future human needs that may arise due to unforeseen 
calamities, such drought or devastating diseases. This neglect of indigenous breeds/types, 
deprives them of improvement for commercialised production and threatens the security of the 
traditional livestock sector. This may culminate in breed neglect before the genetic diversity of 
their livestock has been exploited. 
 
In the majority of countries there is only a basic list of the breeds used in their livestock sector 
with limited information on their physical and adaptive characteristics and little control over 
the erosion of genetic diversity. The adaptation of livestock species to the combination of 
environmental conditions found in the SADC countries has occurred over many centuries and 
has resulted in a variety of livestock types that can be used for animal production under a range 
of management conditions. Therefore, these breeds have particular genes that are of great 
importance for animal production in Southern African countries.  
 
CURRENT STATUS 
Three countries, Malawi, South Africa and Namibia have initiated molecular characterisation 
of their local animals. 
 
METHODOLOGY 
Standard protocols have been developed for the selection and sampling of populations.  
The true distance between populations or breeds depends on the number of loci, heterozygosity 
of these loci and the number of animals sampled. Thus for a representative sample of the 
population or when different breeds are studied, at least 40 unrelated animals (10 male and 30 
female) must be sampled.  
The breeds/types to be targeted are those perceived by farmers or countries to be of economic 
importance or with special qualities and are still under-utilised, subjected to poor management 
or faced with the threat of genetic erosion/dilution or extinction. Animals sampled are 
representative for the breeds / types without the likelihood that some introgression from other 
populations may have occurred. 
 
The programme will provide: 
• Historical interpretation of breed origin, gene flow within and between populations, 

genetic variation within and between breeds or populations; 
• Some indication of levels of inbreeding and possible cross breeding in a breed; 
• Contributes to global information; 
• Additional information for possible research  and conservation programmes; 
• Monitoring genetic variation of selected lines/strains within a breed/population after a 

certain period. 
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Results will include: 
• Population structure/genetic profile of the herd 
• Gene frequencies / rare alleles 
• Heterozygosity levels / genetic variation estimates 
• Rate of inbreeding levels: Fis, Fit and Fst 
• Genetic distance estimates. 
• Phylogenetic relationships (dendogram and cluster analysis)  
 
Markers for the genotyping of cattle, sheep, goats, pigs and chickens are selected based on 
recommendations by the FAO, ISAG, and the experience of other international research 
laboratories (Giovambattista et al., 2001 ; Jordana et al., 2001 ; Meghen et al., 1994). Within 
each species, selected populations are screened with a set of 20-25 microsatellite DNA markers 
to determine the robustness of the markers to reveal polymorphism in populations. Selection 
and sampling of animal populations, DNA extraction, genotyping and analysis of genetic 
diversity follow standard procedures. 
 
The genetic characterization of the domesticated animal genetic resources in Southern Africa is 
well underway and will lead to the preservation of our precious genetic diversity with the 
accompanying advantages. 
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