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INTRODUCTION 
It is becoming increasingly apparent that genetic considerations should be an integral part of 
the total management strategies on game farms. Examples of issues that warrant investigation 
are the translocation of animals over considerable geographic distances with possible 
swamping of distinct taxonomic units, loss of genetic diversity in small isolated populations, 
dilution of adapted populations with specific characteristics, hybridization, and parentage 
determination. 
There are many recent examples that illustrate the importance of genetic considerations in 
game management. Roan antelope translocated into South Africa from other southern African 
countries at considerable cost have now been proved to be taxonomically different from local 
populations, which led to a moratorium on sales and associated financial loss to farmers 
(Grobler and van der Bank, 1994a). Disease free buffalo are increasingly found in small 
breeding herds due to the high cost of acquiring these animals, which may result in local 
inbreeding (Grobler and van der Bank, 1996). Hybridization between closely related animals 
such as blue and black wildebeest or bontebok and blesbok can in some instances only be 
detected after genetic screening (Grobler and van der Bank, 1993). A final application is 
forensic analysis related to the increasing occurrence of poaching where genetic techniques can 
be applied to species identification (e.g. of unidentified meat products), individual 
identification and genetic characterisation of geographical populations (Kotze and Harris, 
2001). 
 
MATERIAL AND METHODS 
Techniques for non-invasive sampling for DNA extraction is well established, with the 
advantage that game populations can be sampled on a routine basis. While DNA can now be 
extracted from a wide range of animals products, the difficulties associated with sampling 
animals from free-ranging populations has until recently placed a considerable restriction on 
the sample sizes attainable for genetic studies. Immobilization of animals is often the only 
option and this is very expensive, limiting genetic screening to a small number of financially 
valuable species. We have now introduced a remote sampling capability that will extend the 
scope for genetic studies considerably. Sources of DNA include hair, blood or ear clippings 
from restrained animals, while remote biopsy darting can be used to sample animals under 
natural (free ranging) conditions. 
The use of microsatellite regions, i.e. tandem repeats of di- or tri-nucleotide markers  is well 
established and accepted as a method for the study of genetic diversity and differentiation. 
Specific microsatellite markers for most game species are not generally available, but the use 
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of degenerate primers, i.e. primers developed for closely related species, are well accepted. 
Fortunately, cattle and sheep with their obvious commercial use resort under the mammalian 
order Artiodactyla (family Bovidae) like all antelope, thus providing a wealth of possible 
microsatellite loci to screen for. 
Microsatellite data can be used to calculate several statistical coefficients of genetic variability 
and differentiation. Average heterozygosity is commonly used to quantify the amount of 
genetic variation (or inbreeding) within populations. The amount of gene flow between 
populations can be determined from fixation index and RST estimates. Genetic distance and the 
dendrogrammes constructed from these values are useful to depict phylogenetic relationships 
between species or con-specific populations.  
Other techniques based on gene frequency data, such as allozyme electrophoresis, can be used 
to supplement DNA based studies. While in certain respects supplanted by more recent DNA 
based techniques, these alternative methods have certain advantages. Allozyme electrophoresis 
target specific genes, and can be studied in laboratories that are not as well equipped compared 
to the units needed for microsatellite based studies. Allozymes have the added advantage of 
being an established technique. Consequently, a wealth of statistical measures is available for 
analysing allozyme derived results and to make appropriate recommendations and management 
decisions. 
 
CASE STUDIES 
In terms of South African Conservation regulations, the ownership of game is based on control 
i.e. only an animal restricted to a particular farm is owned by the farmer. Conversely, an animal 
bought at high cost that wonders away from a given farm is now no longer legally the property 
of the purchaser. For this reason, most game farms in South Africa are enclosed with extensive 
game-proof fences. While this has the desired effect from in terms of ownership, the fences 
also form very effective barriers to gene flow in commercially used species. We have studied 
the effect of game fences and founder effects in impala, blue wildebeest and sable antelope. 
Without exception, it has been found that the level of diversity in enclosed game farm 
populations is lower compared to levels in control populations (Grobler and van der Bank, 
1994b). It is therefore necessary to assist farmers with genetic management strategies to 
maintain acceptable levels of genetic diversity in commercially used populations and to 
monitor representative populations periodically using molecular methods.  
Examples of applicable studies at the ARC Irene and the University of the North include the 
following : 
- Microsatellite markers were used to identify putative hybrids in a black wildebeest 
population. The founder group of this population originated from a locality where black 
wildebeest were kept side by side with the congeneric blue wildebeest, leaving the possibility 
of hybridization. Results from microsatellite markers indicated that no introgression of blue 
wildebeest genetic material into the black wildebeest population. The implication is that black 
wildebeest from this reserve can be marketed and sold with confidence, and with no possibility 
of legal action by recipients who might claim to have bought hybrid animals.   
A very welcome spin-off from this project is that a reliable marker for future application in 
studies of this nature has now been identified. 
- Through several projects on population structure of game, we have established an extensive 
database on genetic diversity in buffalo, impala, blue wildebeest, sable antelope and springbok. 
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The African buffalo, as a member of the reputed big five, is a much sought after animal in the 
South African game industry. South Africa has as many as 35,000 plus buffalo, a number that 
should ensure theoretically healthy levels of genetic diversity. Unfortunately up to 95% of the 
buffalo herd reside in disease-controlled areas (foot-and-mouth-disease, bovine tuberculosis, 
etc.). Disease-free animals are traded for vast amounts but consider that the disease free 
animals all originate form a single reserve with a population of around 45 animals, with a few 
introductions form the Zoological Gardens. It is thus possible that a situation exists where the 
South African buffalo herd as a whole has adequate genetic diversity, but the animals traded in 
the game industry is not representative of total genetic diversity in the species. Initial allozyme 
based results indicates a heterozygosity level of 2.65 – 2.89 % in large buffalo populations, 
with only 1.48 % in disease-free animals. This problem is currently the focus of further 
investigation using more advanced molecular markers. 
- The nyala, a medium sized antelope, is relatively abundant on the south-eastern (KwaZulu 
Natal) region of South Africa and in countries such as Malawi, 1500 km to the north of South 
Africa. These animals are however much less common in the northern parts of South Africa. 
This results in frequent translocations of nyala into the Northern Province of South Africa. This 
may not be desirable from a genetic viewpoint. Apart from the possible swamping of 
taxonomic units, it is also possible that animals may be moved to regions for which they are 
not ideally adapted genetically. We have studied nyala from the Northern Province, KwaZulu 
Natal and Malawi using allozymes and microsatellites. Initial results indicate that the 
translocation of nyala over considerable distances should not be allowed without genetic 
screening. 
 
CONCLUSION 
Researchers at the ARC Irene and the University of the North are increasingly applying 
modern genetic tools to address issues such as those listed above. This expertise is available to 
ensure that the goal of increasing awareness of genetic management is attained. A genetic 
screening service is offered by our units for use by game farmers, conservation authorities and 
the South African Police Service. 
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