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Abstract 
 
The paper will explore some of South Africa’s efforts to find new products, crops and 
industries from local biodiversity, to encourage the search for novel indigenous crops 
that are tough and adapted to local conditions, especially for the arid regions.   
 
Poverty and climate change are both challenges that we face in South Africa. One 
approach to poverty alleviation is to step up our efforts to “make the best of what we 
have” and to domesticate local plant species that will  to grow in drier areas. The other 
challenge facing South Africa is climate challenge preparedness. As the southern 
African region becomes drier, and the search for local species of commercial value in 
a more arid environment must be increased.   
 
One of the major assets that South Africa has as a country is a rich botanical 
biodiversity and it is to this that farmers, entrepreneurs and researchers may need to 
turn in a much bigger way to find novel crops that will create jobs and wealth, and 
contribute to climate change adaptation for the agricultural sector.   
 
Developing new crops from unimproved wild material is not straightforward, with 
challenges at many levels.   In this paper, examples will be shown with the arid plant 
Hoodia (Hoodia gordonii) and semi-arid tree marula (Sclerocarya birrea),  and a 
non-arid example, Rooibos tea (Aspalanthus linearis). These examples will 
demonstrate the various issues that are scattered along the path to commercialisation.   
 
South Africa’s new Access and Benefit Sharing regulations also need to be taken into 
account with all attempts to develop local biodiversity and any associated indigenous 
knowledge into commercial ventures. 
 
Key words:  South Africa, biodiversity,  indigenous plants, climate change, novel 
agricultural crops, arid areas, Hoodia gordonii, marula, Sclerocarya birrea, rooibos 
tea (Aspalanthus linearis) 
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Introduction  
 
There is already a great body of knowledge about sub-Saharan plants which have 
existing value or potential as cultivated plants for a variety of uses, and which perhaps 
just need modern horticultural techniques to round them off as crops.  Altogether 
there are about 2000 species of fruit, grain and vegetables that are being used by 
households and which could be improved to contribute to local and global nutrition1. 
There are also close to 1000 medicinal plants of in use in South Africa alone.   
 
A great deal of research on indigenous plants with valuable uses has been done, 
leading to  Hoodia,  rooibos tea and marula  commercialization, for example. 
 
There is much improvement that can be done to develop wild species into superior 
varieties which are more uniform and resistant to disease. There are horticultural 
approaches that can assist in developing local growing, harvesting and management 
practices, improving post harvest storage and developing products that have a good 
shelf-life.  Also, many of the wild plant species also have benefits at a variety of 
levels, from ecological benefits like maintaining  soil structure and fertility and 
community use.   
 
We don’t have to wait for formal research by scholars to do this improvement and/or 
commercialization work.  Many advances can be made by farmers, entrepreneurs, 
health professionals, amateur horticulturists, town planners, mayors, schools and 
clinics.  Much of the information about useful plants is available on the Internet, or in 
books, or is part of local knowledge.   
 
In terms of removal of plant material from local regions, however, these days there 
are ethical, legal and phytosanitary norms which must be followed if plants are to be 
moved around the world, to ensure that benefits accrue to owners of germplasm and 
intellectual property. Also, many plants are invasive in new environments, and also 
may carry pests and diseases which wreak havoc in a new locality.  Any development  
of indigenous plants must  take all these issues into account. 
 
Currently, in terms of research spending on beneficiating indigenous plants in South 
Africa, of greatest profile are those plants with medicinal value and use.  South Africa 
has a wealth of knowledge about the traditional uses of medicinal plants (1000 species 
traded and used traditionally).  About twenty years ago, it became apparent that 
medicinal plants used by traditional healers could be scientifically proven to contain 
active ingredients of interest to the medical and pharmaceutical fraternity.23   
 

                                            
1  Lost Crops of Africa Vol I – III. http://www.nap.edu 2008. National Academies Press/USA. 
2  Myles M (1998). The Marketing of indigenous medicinal Plants in South Africa:  A case study 

in KwaZulu Natal.   Institute of Natural Resources. Natural Resource Management Programme 
of South Africa.  http://www.fao.org/docrep/w9195e/w9195e00.htm. 

3  Diederichs, N ed. (2006).   Commercialising Medicinal Plants – a  Southern African Guide (Sun 
Press, Stellenbosch). www.africansunmedia.co.za. 
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The key research and commercialization issue is to find ways to turn the medicinal 
plants and associated knowledge into useful products that could have poverty 
alleviation benefits or create a local pharmaceutical sector based on local plants and 
compounds.  The biggest local success story was the discovery of a compound, P57,  
from the Hoodia gordonii plant, which can be used to treat obesity. Obesity is a major 
medical problem in the USA and Europe, with two thirds of adult women in the USA 
overweight or obese.4 And as people become more urbanized, obesity is gaining 
ground in South Africa and other developing countries. 
 
The Hoodia P57 discovery has led to a systematic exploration of South Africa’s 
medicinal plants, both for informal cultivation for own use by traditional healers to 
treat their patients, and for bioprospecting purposes. For formal and controlled 
bioprospecting of South Africa’s medicinal plants, the Novel Drug Development 
Platform has been established by the CSIR and collaborators.  Funded by state 
funding, the platform provides screening of plant compounds to “proof of concept” 
stage. Chemical compounds with pharmacological activity can then be patented and 
offered for sale to private interests and/or partners.5  Profits get ploughed back into 
research, so that South Africa can become a leader in this area.  Many academic 
institutions and parastatals in South Africa are involved with the CSIR in this 
research. 
 
What hasn’t happened so systematically is the search for indigenous plants with 
nutritional value. There is some work being done by the Agricultural Research 
Council on indigenous leafy vegetables and beans, many of which are in fact exotic 
species (Amaranthus, Bidens).  More needs to be done to investigate local plants for 
human (and livestock) nutrition. 
 
 
1. Bioprospecting 
 
Bioprospecting is the systematic search for novel biological material which can be 
developed commercially and includes living plant species and micro-organisms, 
venom from animals, as well as genes, proteins and metabolic pathways6.  Although 
bioprospecting is as old as humanity, modern biotechnological methods have enabled 
a huge range of products to be developed from enzymes, genes, proteins and other 
substances like microbial xanthan gums, often generating very large profits.   
 
In terms of global bioprospecting, there is a great interest centred on novel drugs for 
the world’s chronic diseases of the aged, and obesity (both lucrative markets), for the 
world’s beauty needs (essential oils), and for cancer. The diseases of the developing 
world are largely ignored by the big pharmaceutical companies. Through 
collaborative research on indigenous medicinal plants, South African scientists have 
discovered novel compounds that may be useful for treading some of the developing 
world’s health problems (TB, Malaria and diabetes).  

                                            
4  Newsweek, 31st Dec 2007 – 7th Jan 2008 
5  CSIR website:  www.csir.org.za. 
6  The Application of Biotechnology to Industrial Sustainability 
 (www.oecd.org/sti/biotechnology) 2001. 
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Modern bioprospecting for medically active compounds for the pharmaceutical 
market proceeds through a formal, organized, and very expensive set of actions 
towards the release of the final product because of the need for scientific and medical 
verification at every stage. This is also the route to maximum return on investment, 
and no product makes it unless there is a large market where profits can be made.   
 
In a less formal approach, plants and their compounds can be turned into herbal 
remedies for the medicinal market, where there is less science, testing and investment 
and product sells for less through the internet or pharmacies.   
 
The commercial beneficiation of Hoodia, marula and rooibos tea has elements of both 
these approaches.   
 
 
2. New Crops from local biodiversity 
 
Global research is looking for ways to increase agricultural production through 
fertilizers, new varieties and genetically modified crops cultivars, but it is equally 
important to increase resilience through sustainable farming methods particularly in 
more marginal areas and with resource poor farmers. Climate change is now an 
additional factor to consider. A useful national or provincial strategy would be to 
invest much more in developing plants “local” to Africa (often called “lost or orphan”  
crops) as an  important resource for creating resilience in the informal and formal 
agricultural sector.  There are concerns that the situation of African nutrition is 
deteriorating rapidly for a variety of social and environmental reasons, and that that 
the world needs to quickly start improving indigenous natural resources (fruits, grains 
and vegetables).7  Climate change adds to the urgency here. 
 
It is true that many arid areas plants available in southern Africa would not be able to 
supply bulk staple food in the way that modern maize, wheat, sorghum and millet 
cultivars can provide, but would at least provide some reliable yield without huge 
costly inputs.  
 
The one valid concern is the time it takes to develop new crops and even to improve 
existing ones.  Statements from researchers at the CSIR point out that it is perhaps 
better to continue with the crops that have a long, stable track record, where people 
know how to grow them, and where the genetics are very well known, and where 
there are vast seed collections to draw from for improvement, rather than branch out 
into novel crops with attendant difficulties. Nevertheless, if these crops should fail to 
cope with climate change, we will need other crops to boost local nutrition. 
 
This review looks at crops which are used as food.  Hoodia was a San foodstuff, 
marula is a seasonal fruit for African communities, and rooibos tea started out as an 
indigenous beverage.  But, typical to modern values, all of these crops have greater 
value as other non-food products (diet pills, luxury liqueurs and anti-aging 
compounds) and except for tenuous links ensured through Access and Benefit Sharing 

                                            
7  Lost Crops of Africa Vol I – III. http://www.nap.edu 2008. National Academies Press/USA. 
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arrangements, or through jobs in the agricultural sector, could have no benefit to 
communities at all. 
 
The paper also reviews of some of the difficulties associated with commercialization 
of wild species, and who pays for this research.  
 
In terms of climate change risks to  South African agriculture, the warning from the 
Intergovernmental Panel on Climate Change (Fourth Assessment Report8, 2007) is 
that  adaptation planning in Africa needs to start now.  It is hoped that this paper will 
contribute to adaptation planning for South Africa and its agriculture, especially in the 
arid areas. 
 
 
 
3. Access and benefit sharing 
 
 
3.1  Development of new crops, products and processes from local species 
 
The richness in diversity of the South African flora is acknowledged world wide, with 
about 25 000 plant species out of a global total of 5–30 million species - most of 
which are not yet described, nor are their genes categorised. 
  
South Africa’s botanical resource base, as well as marine and freshwater algae, micro-
organisms could - through bioprospecting - yield new plant products or industrial 
processes which could be added to the portfolio of economically important 
agricultural and pharmaceutical products in circulation.  There is a new world trend 
towards a “bio-based economy” which uses less electricity and generates less waste, 
through employing natural enzymes, genes, genetically modified micro-organisms 
and plants to carry out industrial processes.9  
 
Over the last five hundred years10, many important genetic resources and raw 
materials have been removed from the New World and turned into valuable 
commodities in the Old World, with no compensation made to the origin countries or 
peoples.  Potatoes and maize specifically, have allowed the world’s populations to 
grow to the levels now present, and will have to feed the world’s future populations 
too, yet no formal benefit has gone to the countries of origin, despite these being very 
valuable crops now. 
 
Yet there is a still a common understanding that many “undiscovered” and 
unimproved plants and small scale crop plants of Africa, South America and Asia are 
waiting in the wings as “resources yet to be used beyond their limited regions, ”11 in 
other words, to be used to develop products for global markets. Although the 

                                            
8  IPCC AR4. www.ipcc.org.   
9  The Bio-based Economy. www.oecd.org. 
10  Seeds of Change (1991). Eds HJ Viola and C Margolis. Smithsonian Institute. 
11         The Bio-based Economy. www.oecd.org. 
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biodiversity and crop resources of the New World offer exciting possibilities, one 
must guard against  efforts  that seek to turn indigenous knowledge and biodiversity 
into global commodities and neglect the needs of poor communities in these areas. In 
developing new products or crops from traditionally used plants, one must ensure that  
at least benefits accrue to the people who first identified and developed them, and this 
is the thrust of Access and Benefit Sharing regulations globally.     
 
Although it takes a long time to develop crops out of wild plants, using material 
developed by local people is a way to shorten the time taken to develop new 
commercial material. Using modern horticultural methods and clonal propagation is 
another.  But unlike in the past, this is more complex now, with Access and Benefit 
Sharing issues for accession to all genetic materials that need to be addressed, as well 
as patenting of processes and registering of new plant varieties in terms of local 
breeder’s rights and international conventions. 
 
Despite new complexities, the advantage of exploiting indigenous plant species as 
new crops or sources of novel material, is that their present distribution indicates their 
adaptation to certain environmental and soil types and helps “customise” them for 
similar new locations and conditions.    
 
 
3.2  Access and Benefit Sharing and bioprospecting 
 
 
The removal of plant, animal and microbial genetic material from the New World 
without compensation has changed, at least in theory, with global access and benefit 
sharing principles debated through the Convention on Biological Diversity (CBD, 
2002).   
 
South Africa is a signatory of the CBD and have just released new Access and Benefit 
Sharing Regulations for stakeholder comment (February 2008) for implementation in 
April 2008.  These regulations are to ensure that benefits accrue to South Africa and 
its indigenous people in terms of the commercial use of local biodiversity and 
traditional knowledge.12  
 
It is hoped that with these regulations, no genetic material of local origin, or 
indigenous knowledge of biodiversity and its uses, leaves our shore for commercial or 
other purposes unless accompanies by a permit and a material benefit agreement. This 
is to ensure that South Africa fully benefits in terms of royalties, once-off payments, 
partnerships, information sharing being made in terms of the commercialization of SA 
biodiversity and knowledge.   
 
The Regulations also cover material that is to be researched and developed locally.  
This would apply to the beneficiation of biodiversity by local entrepreneurs, 
especially if there was an indigenous knowledge base to the commercial venture or 
invention.  

                                            
12  Department of Environmental Affairs (DEAT) Biodiversity Act 2004. Bioprospecting and 

Access and Benefit Sharing Regulations, Feb 2008).   
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3.3  Social issues surrounding commercialisation of indigenous knowledge 
 
There has been considerable research13 done to explore the ways in which indigenous 
people use their knowledge of local crop resources and wild biodiversity as a 
livelihoods strategy, as there are fears that this knowledge is being lost at a rate only 
slower than the loss of the biodiversity itself.  This knowledge has only recently 
become of value to the West, most particularly through the search for valuable 
medicinal leads.  As well as this commercial value, the more inherent value of 
indigenous plants to the people of Africa needs to be pursued. 
 
Associated with this trend to record indigenous knowledge is a rigorous attempt to 
find ways for indigenous communities to be custodians of natural resources and to 
benefit from this custodianship. Local people must be able to benefit (in the modern 
sense for example through cash payments, through royalties or even through gaining 
secure land tenure) from any indigenous knowledge they may wish to share 
biodiversity. This forms the main theme of the Convention on Biodiversity (CBD), 
through their Access and Benefit Sharing programme.  
 
The CBD hopes that by compensating indigenous people for access to  their 
knowledge about plant use, this might create enough value to secure sustainable 
management of natural resources and halt the destruction of the wild biodiversity.   
 
As it has been revealed in many studies, such as those on marula, there are many 
complex social issues surrounding Access and Benefit Sharing, and the 
commercialisation of indigenous biodiversity and knowledge.14   
 
In the South African medicinal plant arena, there are also ethical concerns. Although 
we need to make more economic use of medicinal plants and develop a more 
sophisticated medicinal market, we may face the problem that the poorest of the poor, 
the women gathers, traders and traditional healers will have their livelihoods 
gradually stripped from them in favour or more organised commercial interests. Also, 
with more sophisticated medicinal products, the very poor will have to pay more for 
their medicines, or won’t be able to afford them at all. 
 
 
 
 
 
 

                                            
13  Valuing Local Knowledge: Indigenous People and Intellectual Property Rights. SB Brush and 

D Stabinsky (eds). Island press, Washing ton. 1996 
14 Wynberg R, Laird S, Botha J, Den Adel S and T HcHardy.  The Management, Use and 

Commercialisation of Marula:  Policy Issues.  DFID Project R7795,  Forestry Research 
Programme. 2002. 
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4. Climate change and adaptation measures for agriculture and 
 horticulture 
 
 
Climate change predictions for southern Africa make for sobering reading.15 16 17   In 
southern Africa, Mozambique, Zambia and Zimbabwe are expected to become more 
humid, while the southern countries (Botswana, Lesotho, Namibia, South Africa and 
Swaziland)  will become drier.  The climate has already been showing a drying trend, 
and ENSO18 events with their associated droughts have been increasing in frequency 
since the 1960s. 
 
In terms of agriculture, temperature changes could also pose various challenges for 
conventional crops. Higher CO2 levels could reduce proteins in grasslands in livestock 
producing areas, in particular in more marginal drier parts of the country. Fisheries 
will be affected by changes in the sea temperature, thus negatively affecting the 
livelihoods of fishing communities.  Other crop and pasture plants will already be at 
there thermal tolerance levels and won’t be able to adapt unless artificially 
manipulated. 
 
Further, temperature increases (or rather the absence of frost) could enlarge the area 
prone to malaria and other vector-borne diseases, particularly in the eastern areas of 
the country, so while these areas may still be suitable for agriculture, there will be 
added hazards associated with human occupation and cultivation of these lands.  
 
Generally speaking, climate change will create weather patterns that will be hard to 
predict, swinging between extremes, and coupled with changes in actual rainfall and 
temperature, is expected to reshape the agricultural landscape and make food, water 
and energy shortages worse.  
 
There are fears of destabilizing population movements in response to these changes, 
most of which will be internal to countries, but the ripple effects will be felt beyond 
national boundaries.  It is imperative that while strong actions are being taken to 
mitigate against climate change, countries put in place a range of measures to 
safeguard their farming sectors. 19 
 
These changes will be fully in place by 2050, but strategies are needed immediately to 
take agriculture forward.  Almost every possible adaptive measure, including the 
development of new resilient crops and orchards, as well as different farming 
approaches that conserve soil moisture, will need to be implemented, and the warning 

                                            
15  Kandji ST, Verchot L and J Mackensen. United Nations Environmental Programme (UNEP).  

Climate Change and Variability in Southern Africa:  Impacts and Adaptation Strategies in the 
Agricultural Sector. 2006.  

16  Brown O, Hammill A and R McLeman. “Climate change as the “new” security threat:  
implications for Africa”. International Affairs 83(6) p 1141-1154. 2007. 

17  Blignaut J, Ueckermann L and Aronson J (2007) “Agriculture production’s sensitivity to 
 changes in Climate in South Africa.”  Arid Zone Ecological Forum, Sutherland. 
18  El Nino Southern Oscillation 
19  Brown O, Hammill A and R McLeman, “Climate change as the “new” security threat:  

implications for Africa”. International Affairs 83(6) p 1141-1154. 2007. 
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is that in Africa this work needs to start now.20  It is hoped that this paper will 
contribute to adaptation planning for South Africa. 
 
 
 
4.1 International agricultural adaptation measures 
 
The United Nations Environmental Programme (UNEP) report (2006)21 gives a list of  
key approaches that are needed for agricultural adaptation to climate change. These 
include : 
 

1. Use of climate information and forecasting to inform decision making, 
and making sure that this information reaches the grass root levels. 

2. Promote improved crop varieties. 
3. Invest in soil and water conservation. 
4. Encourage crop diversification. 
5. Promote supplemental and small scale irrigation. 
6. Invest in pest and disease control. 
7. Develop low cost post-harvest technologies. 
8. Promote agroforestry. 
9. Develop processing industries. 
10. Foster institutional linkages for agricultural sustainability. 
11. Develop special rural micro credit schemes for small scale farmers. 
12. Improve on information delivery (use of cell phones is gaining in 

importance). 
13. Invest in rural infrastructure. 
14. Improve links to regional and global markets. 
15. Tap into financial and technology opportunities from the Climate Change 

Convention and other international funding opportunities.  
 

 
 
4.2 Possible South African approaches to crop diversification 
 
Following on from the 2006 UNEP Report, there are many approaches that can be 
adopted to achieve crop diversification in areas which are predicted to become more 
arid: 
 

1. Using new crops developed elsewhere for arid areas (e.g. Jatropha and the 
“biblical crops”, i.e. olives, figs, dates and pomegranates),  

2. Developing new drought tolerant cultivars of existing crops like maize, wheat, 
sorghum, millet, cotton and soybeans,  through conventional and genetic 
engineering approaches. Genes from drought resistance indigenous plants 
could form the library from which drought tolerance is transferred into 
conventional crops. 

                                            
20  IPCC AR4 
21  Kandji ST, Verchot L and J Mackensen. United NationsEnvironmental Programme (UNEP).  

Climate Change and Variability in Southern Africa:  Impacts and Adaptation Strategies in the 
Agricultural Sector. 2006. 
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3. Developing new crops from novel genetic material that is already adapted to 
harsher conditions e.g. local biodiversity from the arid and semi-arid areas in 
southern Africa and from Africa (the so-called “orphan crops”).   

4. Developing novel cropping systems e.g. drip irrigation and tunnel systems to 
use water and fertilizers more carefully, although this is difficult to do this on 
a very big scale, and not all crops can be dealt with this way . 

 
Within each of these is a whole world of complexity, technical sophistication and 
other difficulties. The practical, political, social and equity issues of farming and 
access to water have filled whole books. 
 
 
4.3 On- farm adaptation to climate change 
 
In terms of climate change adaptation, there are measures that farmers will undertake 
themselves, by way of their own farming experience, while other measures will need 
to be set up at a national or regional level.  
 
At the local level, drought and variable rainfall patterns are something that farmers 
have always had to deal with, but the Climate Change literature states that these 
droughts seem more severe than in the past and are coming closer together, a 
phenomenon linked to climate change.22 There is a concern that the droughts are 
coming too close together now for households to recover and is forcing farmers to sell 
up and migrate to the cities or neighbouring countries.  Farmer resilience and social 
networks need to be increased and strengthened, as does the provision of credit to 
small scale farmers, to increase the capacity of communities and small scale farmers 
to cope. 
 
Well-resourced farmers will resort to more information, technology and 
mechanization as they already do, while small scale farmers will continue to farm in a 
very hit and miss manner. In terms of climate change, without assistance, this pattern 
will continue and may largely be unsuccessful for the small scale farmers. 
 
Farmers may be able to react to changes in temperature by growing different crops, or 
at least experimenting with different crops, and this is already happening in South 
Africa. Wine farmers in the Western Cape are beginning to grow olives and 
pomegranates (eg. Backsburg Wines), and wheat farmers are also starting to plant out 
different crops on a trial basis.  
 
Generally, though, these are well-resourced farmers in an area that is still very 
favourable for farming. The deciduous fruit growers of the Cape are now putting in 
place measures like spraying with hormone treatments to break dormancy, as the 
“cold snap” required is not happening reliably any longer (press articles).  In the 
harsher areas, or areas more strongly impacted upon by climate change, this may be 
more difficult to do and need greater resources. 

                                            
22  Kandji ST, Verchot L and J Mackensen. United Nations Environmental Programme (UNEP).  

Climate Change and Variability in Southern Africa:  Impacts and Adaptation Strategies in the 
Agricultural Sector. 2006. 
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Small scale farmers usually minimize their risk by planting a mix of crops and crop 
varieties and on different sites, if they can.  Households also gather wild fruits, wood 
and honey for home consumption or sales, but these can become over-harvested if not 
managed strictly.   
 
Farmers and agri-business in the arid areas will need to search for opportunities 
themselves, and share knowledge where possible.  The role of provincial agricultural 
departments is to helping with new agricultural crops and farming practices to create 
greater resilience and sustainability in the farming sector, especially is it is going to 
continue to feed the nation and act as a major labour-absorbing industry. 
 
 
4.4 National approaches to climate change adaptation for agriculture 
 

There is no National Strategy for Agricultural Adaptation yet in South Africa.  The 
confidential Climate Change Technology Needs Assessment for South Africa 
(Department of Science and Technology, 2007) has started to investigate the needs of 
the agricultural sector.  A list of priority sectors at risk from climate change were 
reviewed in terms of adaptation.  The agricultural sector is noted to be “highly in need 
of technology transfer options in order to cope with the changes that global warming 
will bring”.   
 
According to the Technology Needs Assessment (2007), new varieties of crop species 
and cultivars that are more heat tolerant, and in some cases, more drought tolerant, 
will be needed to create resilience in South African agriculture (see Table 1).   The 
suggestion that new crop species and cultivars need to be developed is of special note 
for this paper. 
 

Table 1.  Suggested priority measures for agricultural adaptation in South Africa23 
 

Activity 
 

Adaptation measure 
New crop species and cultivars  

Information technology (e.g. Decision Support 
Systems) 
Macro-economic diversification and livelihood 
diversification in rural areas 
Pest management 

Agriculture, Land use and Forestry 

Vulnerability research  

Water Resources 
 

Water use efficiency 

 
 
                                            
23  South African Climate Change Technology Needs Assessment ,  Department of Science and 
 Technology, 2007. 
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While much of the crop development is likely to focus on existing crops and selection 
or genetic modification to make them more drought tolerant, South African farmers 
may not be able to pay for imported GMO cultivars that are developed for drought 
tolerance.  Yet there are many other possibilities in terms of “orphan” crops linked to  
indigenous botanical and crop diversity in most developing countries. Not much 
commercial and research attention has been paid to these crops although a new 
collaboration of African agricultural institutes and specialists, including several from 
South Africa, have realized the positive attributes of these kinds of crops and trees 24  
especially if changing conditions suddenly make conventional crops unable to adapt. 
 
New varieties of trees, livestock and crops are already options in many areas.  The 
only disadvantage of working with these as climate change measures may be the short 
time frames available, with five years or so being stated as all that is available to 
develop a climate change response plan for agriculture.25  Usually, much longer time 
frames are needed for the domestication and development of new crops.  Marula has 
been researched in a scientific manner for twenty years now to develop it as a fruit 
species that can be grown commercially in orchards with various horticultural 
management options like top grafting, and yet it is still not in reliable commercial 
planting.26  But a ray of hope is that working with plants with existing potential and 
traditional use will speed up this. Also, many crops and trees could be grown more 
widely as is, or with sustainable management of wild populations (for example, wild 
trees yielding pods or fruit). 
 
 
4.5 Restoration of degraded agricultural lands 
 
There is also new thinking on the restoration of degraded lands, to allow agricultural 
production to again become viable again in certain regions and arrest any slippage 
towards “desertification” and resuscitate the ‘goods and services” that ecosystems 
provide.27   While this is an expensive and long term measure, it may be beneficial in 
certain areas while developing novel crops from indigenous materials. The existing 
ways of cropping, livestock raising or game farming may have to be made to become 
more efficient and managed for sustainability, as well as developing new crops. 
 
Coupled with all of these challenges, South Africa is poorly endowed with high-
quality agricultural land, and the White Paper on Agriculture (1995) states that the 
protection and rehabilitation of degraded agricultural land should be considered a 
priority. 
 
 
 
 

                                            
24  Lost Crops of Africa Vol I – III. National Academies Press, USA.  Board of Science. 

Technology for International Development. http://www.nap.edu. 
25  UNEP, 2006. 
26  CPWild Project. Innovation Fund Project 3114 (1996). 
27  Milton et al 2007. Restoring Natural Capital, Science,  Business and Practice.  Island Press 
 2007. 
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4.6   Who will pay for work to create agricultural resilience in Africa? 
 
In terms of the Kyoto Protocol and global negotiations, there is much talk of 
“technology transfer,” hence the South African Climate Change Technology Needs 
Assessment (Dept of Science and Technology).  The idea is that the develop countries 
will “give” key technologies to the developing countries, to help them adapt.  The 
other scenario is that the developing countries will litigate in the future, for 
compensation for the loss of their agricultural systems.   
 
Through the Kyoto Protocol, an “Adaptation Fund” has been set up, to be managed by 
the World Bank and the Global Environment Facility (GEF). This fund has been set 
up to help developing countries adapt to the impacts of climate change.  There will be 
ways for a country like SA to access this funding at a national level, and this means a 
centrally developed approach is needed.     
 
Although there are roadmaps for the international climate negotiations and documents 
that need to be submitted (e.g. National Communications), South Africa needs to heed 
calls to begin agricultural adaptation work now.28 
 
 
5. Commercial horticultural and agricultural options  
 
In South Africa, the arid areas cover two thirds of the land surface, and are found in 
the Northern Cape, Western Cape, Eastern Cape,  North West Province and Limpopo 
Provinces.  In these arid areas, while conditions are harsh, there is rich and diverse 
botanical diversity, well adapted to the arid biomes (Succulent Karoo, Nama Karoo 
and Subtropical Thicket, as well as some of the more arid Savanna areas) of South 
Africa.  The arid areas also extend into Namibia and Botswana and should actually be 
managed as a region, rather than as provinces29. 
 
The arid areas are particularly harsh to agricultural activities.  Cultivated agriculture is 
generally not an option unless there is irrigation and/or tunnels. Extensive livestock 
farming is the only real option in the arid areas, provided that a large expanse of land 
is available, and that the animals can be moved around.  
 
But there are plants that do grow in arid and semi-arid areas, and the challenge is to 
identify those plant species that have potential for cultivation, beneficiation and 
improvement in these dry regions, so that their cultivation could help with securing 
livelihoods for local people, and be of interest to existing commercial farmers.  In the 
arid areas, it would seem that plants which can deliver bulk staple starch material and 
proteins are mostly lacking, with plants delivering more modest yields of food 
material, or cash crops (medicinal compounds, fibres) being possible.  Some of the 

                                            
28  Kandji ST, Verchot L and J Mackensen. United Nations Environmental Programme (UNEP).  

Climate Change and Variability in Southern Africa:  Impacts and Adaptation Strategies in the 
Agricultural Sector. 2006. 

29  Prof Doreen Atkinson, Centre for Development Support, University of Free State. 
karoo@intekom.co.za 
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Acacia species which grow in desert areas produce substantial yields of pods, mostly 
with livestock feeding use.30 31 
 
In general, it is surprising the amount of interest in indigenous plants from South 
Africa and from the arid areas, and an internet search reveals a large number of 
trading companies, cultivation associations, research institutes and published 
scientific material. 
 
 
5.1  Crops for arid areas – existing options 
 
There are also existing well-developed arid zone crops like the “biblical crops” - figs, 
dates, pomegranates and olives, and other tough plants like sisal (agave) and prickly 
pears which are already domesticated.32  These include:- 
 
• Biblical plants (olives, dates, figs, pomegranates) – these have been selected and 

improved for thousands of years. 
• Prickly pears (Opuntia) – still mostly unimproved, although there is a spineless 

variety available in South Africa. 
• Sisal (for string) and Agave (tequila). 
• Succulents for international collectors – many illegally wild collected, but many 

are easy to cultivate from cuttings and seeds.  Material is posted around the world 
to collectors. 

• Jojoba oil 
• Jatropha and biofuels, community projects and investor-driven projects.  
• Poppies (morphine) – many varieties with different properties, some legal, some 

illegal. 
 
 
5.2  Genetic engineering and new crops for drought tolerance 
 
A landmark agreement between Monsanto and BASF to create genetically modified 
crops specifically for drought tolerance creates an ominous feeling of certainty about 
climate change and what the future holds.33  The deal, with each party committing 
$750 million, means that huge progress will be made to modify crops with drought 
resistance genes, and that drought tolerance is their big new financial opportunity.   
 
BASF has a collection of 35 000 gene sequences of interest in this regard, and a 
library of 1.5 million metabolic pathways to play with. Their financial commitment is 
still to conventional crops like maize, wheat, sorghum, sunflower, soya beans and 
cotton.  This is probably understandable as these crops have already attracted huge 
                                            
30  Thomas D and Sumberg JE (1995). “A review of the evaluation and use of tropical forage 

legumes in Sub-Saharan Africa”. Agriculture Ecosystems and Environment 54.p 1251-163. 
31  Springuel,I and Mekki AM (1994). “Economic Value of Desert Plants:  Acacia Trees in the 

Wadi Allaqi Biosphere Reserve”.  Environmental Conservation 21(1).  P 41 – 48. 
32  Ingle, M (2007) Economic Potential in South Africa’s arid areas:  A selection of niche 

products and services.  Centre for Development Support. University of Free State. 
karoo@intekom.co.za 

33  Nature Biotechnology (2007),  July 25(7): “GM Giants pair up to do battle” 
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research funding and effort over the years and almost everything is known about their 
genetic properties.  Interestingly, the Monsanto/BASF agreement excludes rice from 
their partnership.   
 
The other aspect for South Africa  to consider is that the GMO crop varieties 
developed in Europe or USA may not be suitable for cultivation in this region. If these 
crops with the new drought tolerance genes were to be launched in South Africa, 
additional testing for suitability, as well as environmental impact assessments, will 
probably result in delays before these cultivars can be launched in SA.   
 
With the debate surrounding genetic modification, others say that genetically 
modified (GM)  crops will further deepen the poverty of poor farmers34,   or that 
South African farmers may not be able to afford the “luxury” GM crops. 
 
The Agricultural Research Council (ARC) has initiated various research and 
development collaborations looking for drought resistance genes that can be 
genetically engineered into maize.  
 
The CSIR’s maize breeding programme has also put genes for fungal resistance into 
South African maize cultivars, and also locally crops like millet and sorghum, which 
have prepared the technology for the insertion of other genes of interest, of which 
drought resistance would be of prime interest.    
 
 
5.3  Carbon sequestration by arid areas 
 
In the climate change literature, there are new opportunities to farmers to leave their 
land unploughed or fallow, thereby to keep soil carbon in place to earn carbon credits 
and contribute to climate change mitigation.  This has been called “farming with  
carbon” and represents a new opportunity for land restoration and for more 
conservative tillage practises in areas where this is possible.    About 25 %  of the 
CO2 and methane released into the atmosphere in modern times has been caused by 
poor land management practices, the use of nitrogen fertilizers and deforestation.35  In 
Australia, the idea is to maintain or increase soil carbon sinks, and it is thought that 
the amount of carbon emissions from land clearing could be reduced by 100 % 
through land clearing restrictions, and this could be done in South Africa. 
 
Most carbon sequestration projects look at forests or wetlands to store large amounts 
of organic carbon, and one does not immediately thing of arid vegetation in this way.  
Of great interest in terms of carbon storage and climate change and in terms of getting 
payment for ecosystem services in arid areas is the Eastern Cape Baviaanskloof 
Megareserve spekboom project. This project aims to restore an area and increase 
carbon sequestration, and obtain carbon credits through the Clean Development 
Mechanism (CDM) mechanism of the Kyoto Protocol. Although this is also a long 
term investment, involving the restoration of  10 000 ha of degraded valley thicket 
                                            
34  Biotechnology News Aug 2003 
35   Aukland, L. M; Moura Costa P, Bass S, Huq S, Landell-Mills, N, Tipper R and Carr R. 

Laying the foundation for Clean Development:  Preparing the Land Use Sector. A quick 
guide to the Clean Development Mechanism (2002).  IIED, London. www.cdmcapacity.org. 
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biome in the Eastern Cape, and considerable research and field work,  this is a 
landmark project for arid areas.   
 
A surprising amount of carbon can be sequestered and stored in restored thicket 
biome36: 
 

1. Semiarid thicket occupies 1.7 million hectares (ha)  in Eastern Cape 
2. 800 000 ha was transformed by poor agricultural practices, with another 600 

000 ha being degraded currently. 
3. Ecosystem carbon storage is reduced with transformation – both above ground 

and below ground carbon 
4. Natural thicket has 76 t C/ha (tonnes of Carbon per hectare) in living biomass 

and surface litter and 133 t C/ha in soils to a depth of 30 cm  
5. Transformed thicket has 75 % less biomass above ground, and 35 % less soil 

carbon/ha 
6. Restoring degraded thicket can recoup more than 80 t C/ha. 
7. Thicket doesn’t burn, so the carbon investment can’t go up in smoke. This is a 

very important aspect for the carbon market. 
8. Whether this would be possible in the other arid areas of South Africa such as 

the Karoo needs to be researched, to find out if the sub-tropical thicket is 
unique as an arid biome.  In fact, a carbon-sequestration potential map of 
South Africa needs to be compiled, to assist with funded carbon sequestration 
efforts. 

 
Generally speaking, for carbon sequestration by terrestrial systems, the following 
figures are a guide37:- 

 
1. Agroforestry schemes can sequester carbon through the introduction of trees 

(20 – 60 tC/ha). 
2. Industrial plantations in the right context, can sequester carbon up to 100 

tC/ha. 
3. Rehabilitation of degraded areas: 40 – 80 tC/ha 

 
 
The Baviaanskloof project looks at the restoration of first “spekboom” 
(Portulacaria afra) and then the introduction or natural regeneration of other 
components of Subtropical Thicket.  There are experimental trials underway in the 
Megareserve as it is not so easy to get the spekboom to grow in the wild because 
of the arid conditions and herbivores.  Also, the plants grow slowly in this arid 
region. 
 
Although this is a formally protected area, there are still many private landowners 
within the reserve and they also need to get involved. Long term relationships 

                                            
36  Mills et al, Austral Ecology 30: 797-804, 2005.  Effects of Goat Pastoralism on ecosystem 

carbon storage in semi-arid thicket, Eastern Cape, South Africa. 
37  Aukland, L. M; Moura Costa P, Bass S, Huq S, Landell-Mills, N, Tipper R and Carr R. 

Laying the foundation for Clean Development:  Preparing the Land Use Sector. A quick 
guide to the Clean Development Mechanism (2002).  IIED, London. www.cdmcapacity.org. 

 



Sue Taylor:  The commercialisation of indigenous plant species in arid areas 
Arid Areas Programme 
March 2008 
© Sue Taylor 
 

 20

with land owners and communities are very important to the success of the 
project.   The project will apply for CDM money once the science is in place 
(carbon measurements of different components in the landscape), and the project 
will need some way to disburse payments to land owners as money become 
available.   Funding will go towards further restoration and payments to farmers to 
stop goat grazing and encourage them to “farm spekboom”. 
 
Although the key element in the Baviaanskloof project is the possibility of getting 
CDM money to pay for widespread restoration of this unique biome, there is a 
possibility that spekboom could be grown in vast plantations in other arid areas 
specifically to “farm carbon”.  Currently this would run foul of South African 
alien and invasive species regulations unless a special “climate change” related 
dispensation was made.  The difficulty of growing an arid area plant in arid areas 
would contribute to the expense of setting up “arid spekboom orchards” in a 
widespread manner. For horticultural reasons, plant survival in the wild is very 
low unless plants are protected and watered, and research needs to be undertaken 
to find ways to get this plant to establish itself quickly in arid areas.  
 
The possibility exists that spekboom could be “bioprospected” as a new industrial 
crop plant for the world’s arid areas, There could be an interesting opportunity 
where this plant is offered to other arid regions of the world, to plant in orchards 
specifically for carbon sequestration purposes and obtaining carbon credits.  In 
this situation, South Africa should ensure Access and Benefit Sharing negotiations 
have been undertaken to prevent the plant being “stolen” from South Africa by 
illegal bioprospecting.   Also, the spekboom plant may have novel genetic and 
physiological adaptations to drought, which could be of interest in terms of 
conventional crop improvements through genetic engineering.  Again, South 
Africa should retain the rights to these genes. 

 
 
5.4 Medicinal Plants and beneficiation 
 
About 1 000 of South Africa’s plant species have medicinal value and traditional use 
and much work is underway to find out more about the properties of these plants.  
Some of these plants occur in the arid areas of southern Africa.  (See Table 2 for a 
selection of plants being investigated for medicinal properties). As always, the 
agricultural or horticultural cultivation of these plants to supply the raw material for 
active ingredients is not straightforward, and needs research and optimization.   
 
In many cases, it is possible to synthesize the active ingredient once the original 
chemical structure is known.  This route is preferable for pharmaceutical companies, 
but then closes an opportunity for farmers and communities to grow a novel plant for 
profit. 
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Table 2:  Academic Research -  some of the medicinal plants that are being investigated 
through academic research for a variety of applications 38 

The plant species from arid areas are highlighted. 
 
Academic institution Plant species Properties Arid or 

temperate 
Biome 

Essential oils 
Dept of Chemistry, 
University of Zululand 
 

Senecio 
polyanthemoides 
Sch.Bio 
 
Cyperus distans L.f 

Indigenous. 
Essential oils 

Temperate KZN 

Univ of Fort Hare, 
Alice 

Calendula officinalis 
L 

Indigenous. 
Essential oils 

? Eastern 
Cape 

University of Zulaland Artemisia afra Indigenous. 
Essential oils 

Widespread  

Food crops and fruit 
ARC. Institute for 
tropical fruits, 
Nelspruit 

Dovyalis cafra Indigenous. 
Commercial crop 
for rural areas 

 Savanna and 
grassland 

Univ of Fort Hare, 
Alice 

Cocoyam Exotic   

David Modise 
Dept of Agriculture, 
Animal Health, and 
Human Ecology, 
UNISA, Pretoria 

Kalaharituber pfeilii 
Trappe 
 
(underground fungus) 

Indigenous. 
Desert truffles 

 Arid 

Dept of Botany, Univ 
of Fort Hare 

Chorchorus olitorius Exotic. 
Potential leafy 
vegetable 

  

Medicinal plants 
ARC Infuitec-
Nietvoorbij 

Athrixia phylicoides Indigenous. 
Tea (bush tea) – 
phenolics and 
antioxidants 

 Fynbos 

UNISA Peltophorum 
africanum Siond. 
(Fabaceae) extracts 

 
Indigenous. 
Medicinal 

  

Johannesburg 
university, 
Dept of Chemical 
Technology 

Lippia (Verbenaceae) Indigenous. 
 
Medicinal 

 Savanna and 
grassland 

University of Pretoria, 
Phyto-medicines 
programme 

Khaya senegalensis phytotoxic   

Univ of Venda, 
Microbiology Dept 

Pterocaprus 
angolensis. 
 
Lippia javonica 

Indigenous. 
cytotoxic 
antimicrobial 

 Savanna and 
grassland 

Wits University Peltophorum 
africanum 

Indigenous. 
Medicinally used 

 Savanna and 
grassland 

                                            
38  Indigenous Plant Use Forum (IPUF) conference proceedings 2007. Obtained from Bernard J. 

de Villiers,  IPUF Secretariat, Department of Botany and Plant Biotechnology, University of 
Johannesburg P.O. Box  24 Auckland Park  2006  Tel: +27 (0)11 559 2436.   E-mail: 
ipuf@uj.ac.za  
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Academic institution Plant species Properties Arid or 
temperate 

Biome 

 
Combetum molle  
 
Sclerocarya birrea 
(marula) 

tree species with 
anti HIV properties 

Univ of Pretoria, 
Paraclinical Sciences 

Curtisia dentata Indigenous. 
Wound healing 
activity 

 Savanna and 
grassland 

Univ of Pretoria, 
Paraclinical Sciences 

Maytenus undata Indigenous. 
antifungal, 
antibacterial, anti-
inflammatory. 

 Savanna and 
grassland 

University of Wits Plectranthus (five 
species) 

anti-malarial 
activity 

  

Durban University of 
Technology 

Carpobrotus 
dimidiatus 
 
Capparis tomentosa 
 
Dichrostachys 
cinerea 
 
Leonotis leonurus 

Indigenous. 
Antioxidant and 
anti-inflammatory 

 Savanna and 
grassland 

Univ of Fort Hare, 
Alice 

Acadia karoo Indigenous. 
anti-inflammatory 
and analgesic 
activities 

 Savanna and 
grassland 

Univ of Fort Hare, 
Alice 

Aloe ferox Indigenous. 
Aloe bitters,  
anti-mutagenic 
properties 

 Arid, 
eastern 
cape. 

Wits University Merwilla plumbea 
(bulb) 

Indigenous. 
Medicinal 

 Grasslands 

University of 
Johannesburg 

Ballota Africana 
(kattekruie) 
 
Carpobrotus edulis 
(suurvy) 
 
Conyza scabrida 
(oondbos) 
 
Dodonaea 
angustifolia 
(ysterhouttoppe) 
 
Elytrropappus 
rhinocerotis 
(renosterbos) 
 
Galenia africana 
(kraalbos) 
 
Oncosiphon 
suffruticosum 
(stinkkruid) 

Indigenous. 
Medicinal 

 Karoo, arid 
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Academic institution Plant species Properties Arid or 
temperate 

Biome 

 
Parmelia spp 
(klipblom) 
 
Viscum capense 
(lidjiestee) 

 
 
 
5.5 Sophisticated local beneficiation projects  
 
The following projects involve public or private sector funding.  Many of the plants 
being investigated here are from arid and semi-arid areas: 
 

1. The ARC Industrial Fibre Research Institute, Rustenburg: 30 species of local 
plants from a variety of biomes are being investigated for their fibres. 

2. The CSIR/Pfizer patent arrangement for Hoodia 
3. The Novel Drug Discovery Platform (CSIR and consortium) 
4. The SANBI Ball Horticulture contract (the international pot plant market and 

novel plants from South Africa). 
5. The Lachenalia horticultural development work (ARC, Vegetable and 

Ornamental Plants Institute). 
6. Marula research and cultivation. This plant is widespread in southern Africa, 

including the semi-arid savanna areas. 
7. The rooibos/buchu/honey bush  - these teas were established as global 

products – these grow in the winter rainfall areas of SA and are thus not arid 
area plants, but there are important lessons here about commercialisation. 

8. Algal cultivation (beta carotene) – cultivation in the arid areas possible, in 
ponds and pans. 

9. Aloe cultivation 
 
 
5.6 Fibre plants – the role of the Agricultural Research Commission (ARC) 
 
There is currently global interest in novel and biodegradable organic fibres for use in 
industry. Fibres with different properties are much sought after.39 
 
Speakers at the Fibre Conference hosted by the CSIR at the World Summit on 
Sustainable Development 2002, stated that: “Bring the industrial companies of Europe 
a fibre, any fibre, and they will find a use for it”. 
 
Although the ARC Industrial crops research institute at Rustenburg researches 
conventional fibre crops like cotton, hemp, kenaf and linen, they also investigate 
indigenous fibres, such as those that can be derived from the “mother-in-law’s 

                                            
39  International Conference on fibre-reinforced composites (CSIR and Dept of Science and 
 Technology) in Port Elizabeth December 2007. 
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tongue” plant (Sansevieria) and up to 30 species which have a high fibre content in 
the leaf, stem or plant root of these species. These fibre sources are not yet being 
utilised commercially, although they were used for many centuries by the local tribes 
of the RSA.   
 
The advantages of exploiting of indigenous plant species are that their present 
distribution indicates their adaptation to certain environmental and soil types. Fibre 
plants grow in about all ecosystems of South Africa.  
 
Methods to establish new fibre-containing crops, cultivation requirements and 
presence of limiting factors must be determined. The economical yield potential must 
be quantified. The species with most potential can also be improved genetically by 
breeding, by genetic engineering and by selection programmes.40 
 
South Africa had many sisal (Agave sisalana) plantations in the arid areas of the 
Transvaal (now Limpopo) and Natal (Kwazulu Natal now) which have been allowed 
to deteriorate to the extent that that they are no longer viable. They have been 
investigated to get them going again as commercial ventures, but there are apparently 
problems.  The sisal plant is very invasive and as it is large and thorny, once it has got 
out of control through lack of management, the land becomes useless. 
 
A quick internet search reveals that there is much interest at all levels. There are 
hobbyists, government parastatals and universities undertaking research, and 
commercial trading or cultivation ventures)\ surrounding indigenous plants in South 
Africa. Below is a sample of the internet findings, but many others could have been 
included. 
 
5.7  Indigenous plant cultivation projects with poverty alleviation impacts 
 
Similar projects need to be put in place to investigate the value of arid areas plants for 
crop and horticultural potential.  Examples are: 
 
1. The Commercial Products from the Wild project. (Innovation Fund). 
2. Ongoing Marula research (Rachel Wynberg, UCT Environmental Evaluation 

Group www.eeu.uct). 
3. The ARC’s indigenous leafy vegetable project.  Ground beans, sorghum and 

Cassava, sweet potatoes.  Most of these are not truly indigenous in the botanical 
sense, but refer to plants used by indigenous people. 

4. Gauteng’s plant rescue scheme and other medicinal plant cultivation projects in 
other provinces eg. KwaZulu Natal. 

5. Silverglen Nursery and traditional healer training (see below). 
6. The Flower Valley Trust (sustainable harvesting of Fynbos flowers for export). 

www.flowervalley.org.za 
7. Veterinary treatments from indigenous knowledge and plants for poor livestock 

farmers (University of Pretoria). 
 
 

                                            
40  ARC website www.arc.org.za 
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5.8 Agencies providing information on indigenous plant use and cultivation   
 
These types of institutions are valuable in representing the interests of growers or 
researchers, and a search of the internet reveals many more according to one’s 
interests:  
 

1. The Institute of Natural Resources, Pietermaritzburg41 

2. Hoodia Growers Association (No website address, but can apparently be 
contacted through Cape Nature at www.capenature.org) 

3. Hoodia Growers of Namibia Association (HOGRAN)  at www.thehoodia.org 

4. Rooibos Tea industry – various websites42 

5. The South African Cactus Pear Growers of South Africa 
www.cactuspear.co.za 

6. Agribusiness for Sustainable Natural African Plant Products (A-SNAPP) 
www.herbs.org/africa 

7. The Institute for Social and Economic Research (ISER), Rhodes University 
(www.ru.ac.za/community/ISER). 

8. Traditional Healers and Herbalists Association. 17 Figilante Street, Saxon Sea, 
Atlantis, 7349. Tel. 0226-24950. 

9. Traditional Medicine Association. PO Box 7957, Johannesburg, 2000. Tel. 
011-333 6430. 

10. National Inyangas Association. PO Box 118, Kranskop, 3550. Tel. 03344 - 
33103. 

11. National Botanic Institute. Natal Herbarium, Botanic Gardens Road, Durban, 
4000. Tel. 031-224095/6, and P/Bag X7, Claremont, 7735. Tel. 021-762 1166. 

12. Silverglen Nursery. Durban Parks Department, PO Box 3740, Durban, 4000. 
Tel. 031- 433608. 

13. Institute of Natural Resources. The Southern Foundation Ethnobotany 
Programme. PO Box 375, Pietermaritzburg, 3200. Tel. 0331-68317. 

14. Natal Parks Board. PO Box 662, Pietermaritzburg, 3200. Tel. 0331-471961. 

15. National Parks Board. Senior Education Officer, Kruger National Park, PO 
Box 50, Skukuza, 1350. Tel. 01311-65611. 

16. Foundation for Research Development. PO Box 2600, Pretoria, 0001. Tel. 
012-8414076 

 

                                            
41  www.inr.unp.ac.za 
42  www.rooibosltd.co.za;   www.sarooibos.co.za;  www.annique.com; and      

www.incelebrationoffynbos.com 
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5.9 Hobby and Professional Indigenous Plant Societies and Associations  
 
These types of societies  are valuable in representing the interests of hobbyists,  and a 
search of the internet reveals many more according to one’s interests. For the arid area 
plants, the key society is :  
 
 

1.  The Succulent Society of SA www.succulentsociety.co.za.  This association 
promotes collector interest and cultivation of arid area succulent plants.  Many of 
the members own businesses propagating these plants for export. 

 
 
 
5.10  Academic institutions undertaking research on indigenous plants43 
 
These institutions conduct empirical or industry funded research. This list is from the 
Indigenous Plant Use forum’s 2007 conference Proceedings.44  No doubt there are 
other academics involved in this kind of research, either as students or senior 
researchers. 
 
 

1. Botany and Biotechnology Department of the University of Johannesburg 
2. APES department, University of Witwatersrand 
3. Department of Botany, University of Fort Hare, Alice 
4. Department of Microbiology, university of Venda 
5. Department of Paraclinical Sciences, University of Pretoria, Phytomedicine 

Programme 
6. Agriculture, Animal Health and Human Ecology, UNISA 
7. Department of Biology, University of Limpopo (Ga-Rankuwa Campus) 
8. Department of Botany, University of Zululand 
9. Department of Botany, National Museum, Bloemfontein 
10. Department of Chemical Technology, University of Johannesburg 
11. Institute for Tropical and Subtropical Crops, ARC, Nelspruit. 
12. Department of Pharmaceutical sciences, Tshwane University of Technology. 
13. Department of Biotechnology, Durban University of Technology 
14. Dept of Pharmacology, University of Pretoria, Onderstepoort. 
15. Dept of Soil Science, ARC Infruitec-Nietvoorbij, Stellenbosch 
16. Department of Chemistry and South African Herbal Science and Medicine 

Institute, University of the Western Cape, Bellville 
17. Department of Biological Sciences, Walter Sisulu University 
18. Department of Livestock and Pasture Sciences, University of  Fort Hare, 

Alice. 
19. Department of Plant Science, University of Pretoria  
20. Basic Sciences Department, Botswana college of Agriculture, University of 

Botswana. 

                                            
43  Indigenous Plant Use Forum (IPUF), 2007 booklet. ipuf@uj.ac.za 
44        IPUF 2007 ipuf@uj.ac.za 
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21. Herbal Medicines School, University of the Western Cape 
 
 
5.11 Parastatals  undertaking or promoting research in indigenous plants 
 
These institutes conduct research on indigenous crops for medicines, agriculture and 
horticulture: 
 

1. The Indigenous Plant Use Forum (IPUF) – a National Research Foundation 
(NRF) forum 

2. Vegetable and Ornamental Plant Institute (VOPI), ARC, Pretoria 
3. CSIR Biosciences, Pretoria. 
4. National Research Foundation, Pretoria 
5. Medicinal Plant Incubator, Agricultural Research Council, Pretoria.  
6. Crop Science, ARC – VOPI, Pretoria 
7. Department of Horticulture, RC Infruitec-Nietvoorbij, Stellenbosch. 

 
 

 Commercial ventures providing products based on indigenous plants  
 
The following is a representative sample of private sector commercial and trading 
organisations: 
 

• S&D Botanicals (Pty) Ltd tel 021 438 3549, imclean@telkomsa.net 
• Natura Laboratory (Pretoria ) – P O Box 35188, Menlo Park, Pretoria 

drlevien@natura.co.za Tel 012 346-1230 
• African Aloe (Pty) Ltd. 1 show street, Uniondale. Ken Dodds 0-44 752-1588. 

ken@africanaloe.com 
• Veld Products Research and Development , P O Box 21210 Gaborone, 

Botswana veldprod@info.bw +267 394 7354 
• The House of Aloes (Pty) Ltd P O Box 278 Albertinia, 6695. tel  028 735 

1454, janl@alcare.co.za 
• Organic Aloe (Pty) Ltd, Brooklyn, Pretoria. Dan Neser tel 012 460 6750 email 

evelyn@law.co.za 
• Natural Botanicals, P O Box 3117, Matieland 7602.  email 

naturalbotanicals@mweb.co.za 
• Newlands Wholesale Nursery, P O Box 1218 Derdepart, 0035. 

newlandswn@mweb.co.za 
 
 
6.  Formal platforms to research and grow indigenous plants 
 
There are many formal research platforms in South Africa and much academic 
research, to capture information about the traditional uses of plants, since urbanisation 
and other factors are rapidly reducing the availability of first-hand information on 
traditional medicines. Although there are many food garden projects and household 
food security programmes, there are not many projects looking at the food security 
possibilities from local plants.  
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6.1 Traditional healer nurseries 
 

1. Silverglen nursery outside Durban and run by eThekwini Municipality, was 
the first to recognise the need for traditional healers to grow their own plants, 
rather than harvest from the wild. The municipality has developed a network 
of plant and seed suppliers, including private land owners who have the plants 
growing wild on their farms or in their gardens, the Natal Parks Board, the 
KwaZulu Dept. Nature Conservation, and commercial nurseries. Silverglen 
Nursery. Durban Parks Department, PO Box 3740, Durban, 4000. Tel. 031- 
433608. 

2. Gauteng Plant Rescue Scheme at Abe Bailey nature reserve near 
Carletonville.  This project aims to rescue plants identified as valuable by 
traditional healers, for removal to Abe Bailey Nature Reserve where they will 
be used as mother stock to set up a large cultivation nursery.  Funding was 
received from the German Technical Co-operation (GTZ). Abe Bailey Nature 
Reserve P.O Box 13 Carltonville 2500. Tel: (018) 788 3290 Fax: (018) 788 
3138  or www.gdace.gpg.gov.za 

 
• Plants with medicinal value are rescued from development sites in 

Gauteng once the EIA authorisation has been given. Permission of the 
land owners is also needed before plants can be removed. The plants are 
selected by groups of traditional healers and taken by lorry to Abe Bailey 
Nature Reserve where greenhouses and tunnels have been built, as well as 
land cleared for planting of mother stock. The idea is that these key 
medicinal plants will be propagated for sale at low cost to traditional 
healers and others, to supply the need for medicinal plants and discourage 
harvesting from the wild. 

 
1. The Indigenous Plant Use Forum (IPUF), using NRF funding, has been in 

place for about ten years and has been instrumental in spreading information 
about the science, and creating excitement about the economic and health 
aspects of South African medicinal plants. The Forum can be contacted via Mr 
Bernard De Villiers,  Dept of Botany and Biotechnology, University of 
Johannesburg. Ipuf@uj.ac.za 

 
 
6.2 The Herbal Remedies School, University of Western Cape 
 
In 2005, the Herbal Remedies School (University of Western Cape) was  awarded 
$4.4-million (R30-million) over four years to study indigenous local plants already 
being used by traditional healers to fight HIV-induced ailments - and to tap those 
healers' extensive knowledge of medicinal plants.   The grant has been awarded to the 
International Centre for Indigenous Phytotherapy Studies (Ticips), a collaborative 
research effort between the University of the Western Cape and the US University of 
Missouri-Columbia.  
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6.3 South African Traditional Medicines Research Group School (SATMeRG) 
  
The South African Traditional Medicines Research Group (SATMeRG),45 based at 
the University of the Western Cape, was established in 1997 and is funded by the 
South African Medical Research Council and seeks to promote the rational use of 
indigenous traditional medicines, as recommended by the World Health Organisation 
(WHO). 

SATMeRG  Contact details : Professor Peter Eagles, Director,  E-mail: 
peagles@uwc.ac.za; peagles@mweb.co.za) 
 

 
6.4 Pharmacopoeia Monograph project (STAMeRG) 
 
An estimated 70% of South Africans regularly use traditional medicines, most of 
which are derived from plant species indigenous to the region. These are usually  be 
obtained on prescription from a traditional healer, and for self-medication either 
purchased from herb sellers or gathered in the wild for self-medication 
(www.sahealthinfo.org). 

The goal of the monograph project is to protect those who have an interest in 
traditional medicines against medicine of poor quality. The project seeks to do this by 
setting, for selected traditional medicines, standards which define their identity, purity 
and potency (www.sahealthinfo.org).  

 
6.5 Anti-malarial medicines from medicinal plants46 
The key task of this project  is the creation of a focused multidisciplinary scientific 
capability to derive anti-malarial medicines from the known medicinal plants of 
Southern Africa, so that:  

• Significant economic benefits for South Africa are generated through product 
innovation.  

• Jobs are created through the cultivation and processing of indigenous plants 
with anti-malarial properties.  

• A technology platform, consisting of al the elements of the "value-chain" for 
drug discovery, is created, i.e. a proven and capable infrastructure of people 
and facilities, allowing South Africa to attain its rightful place in the 
expanding market for plant-derived medicines.  

                                            
45  www.sahealthinfo.org. 

 
46  www.sahealthinfo.org. 
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• Benefits are channelled back to the communities, ensuring full recognition of 
the importance of the intellectual property of the traditional healers.  

The aim of the project is to develop new medicines, based on indigenous plants and 
indigenous knowledge, for the treatment of Malaria.  The project is expected to lead 
to the establishment of new agro-processing businesses for the supply of extracted 
plant material that will be used in the new anti-malarial drug. 

It is expected that the project will add value to our indigenous plants and indigenous 
knowledge as follows: 

• Provision of new therapeutic agents for combating of malaria.  

• Royalty earnings through patenting and out-licensing of anti-malarial product 
leads to the pharmaceutical industry.  

• Job creation through establishment of agro-processing businesses for the 
supply of active substances derived from cultivated indigenous plants.  

The project is being undertaken by a consortium comprising the South African 
Medical Research Council (MRC) (Lead agency), University of Cape Town (UCT), 
Council for Scientific and Industrial Research (CSIR), National Botanical Institute 
(NBI), University of Western Cape and University of Pretoria (UP) and is funded by 
the Department of Arts, Culture, Science and Technology (DACST) through the 
Innovation Fund.    

The project budget is R6,7 million extending over 3 years (2001 - 2003). 

 
6.6 CSIR biosciences: Drug and Therapeutic Drug discovery programme 
This group looks at drug discovery activities involving indigenous plants, using 
traditional medicine as a lead.  The Programme is a collaborative programme, funded 
by the Innovation fund (IF Project TM1002FP)47.  The programme terminated in 
January 2007, (www.sahealthinfo.org), but has plans for the 208 – 2012 framework, 
to continue with activities identified in their strategy, which, they say, will lead to a 
“research-based infrastructure of the discovery and development of novel medicines 
from plants that will be without peer.” 

Chemically diverse products that are developed for commercial sale originate from 
two sources, combinatorial chemistry and natural products.  Combinatorial chemistry 
provides large number of compounds for testing, but these compounds tend to have 
limited structural diversity.  Natural products contain a wealth of small molecules 
with drug-like properties and with huge structural diversity. 

The most common area for therapeutic research involving natural product-based drugs 
is looking for anti-cancer drugs, then by metabolic diseases (diabetes mellitus and 
obesity), anti-infective agents (antibacterial, anti-fungal and antiviral) and 

                                            
47  Briefing document for partnership opportunity.  “A National Research and Development 

Platform for Novel Drug Development from Indigenous Medicinal Plants” -  (Innovation Fund 
project TM1002FP) www.sahealthinfo.org. 
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neuropharmacological agents (including analgesics).  There is a vast resource of 
biodiversity that has not been tested for useful pharmacological activity. Even with 
higher plants (monocotyledonous and dicotyledonous plants, excluding fungi, mosses 
and ferns), less that 10 % have been tested for biological activity. 

The Novel Drug Development Platform aims to be a focal point within a developing 
country (South Africa) and work in close collaboration with local and international 
researchers, to make medicinal compounds available to the global pharmaceutical 
industry but in a carefully coordinated way. 

The outputs of this programme include development of drugs for malaria, tuberculosis 
and diabetes, as well as immune system modulators. 

Also established is a cost-effective mechanism for screening of new drug entities of 
plant origin, and this is based at the CSIR in Pretoria.  A database and herbarium for 
medicinal plants contains about 30 000 items. 

The way that screening of compounds work is:- 

1. Plants are identified through various means (from research, clinical specialists 
and leads from traditional healers). 

2. An electronic database is set up of compounds, plant species and their sources 
e.g. from information provided by traditional healers. 

3. Candidate plants are extracted for active compounds and the compounds put 
through various screening tests (bioassays) e.g. in vitro activity against micro-
organisms, toxicity to cell cultures etc. 

4. Promising candidate compounds are put through further tests, the chemical 
structure determined,  and also the material must be extracted in sufficient 
quantities for further testing.  In about 2005, the consortium called for farmers 
to participate in a growing scheme in the Cape, to grow up quantities of 
specific plants for this type of extraction and testing. 

5. In some cases, attempts will be made to synthesise the compounds in the 
laboratory, rather than sourcing them from plants. 

6. A clinical trial platform is established, to bring the compound to the “proof of 
concept” stage, whereby partnerships with pharmaceutical companies can be 
sought, both in the developed and in the developing world. 

The discovery of P57, a compound useful in the treatment of obesity occurred prior to 
the Novel Drug Development Programme, and was probably the origin of the ideas 
that led to the NDDP being established. 

The following three sections look at what has been done with three species of plants 
occurring in South Africa, and the complexities in taking these plants forward as 
commercial, domesticated plants and the development of products from these plants. 
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7. Commercial product from the wild – Hoodia gordonii and 
associated appetite suppressing products 
 
 
7.1 The history of the Hoodia discovery 
It has taken 30 years for the CSIR to isolate the specific appetite suppressing 
ingredient in Hoodia. This ingredient was called P57 and this compound was licensed 
to the British pharmaceutical company, Phytopharm,  by the CSIR in 1997. 

Phytopharm undertook a clinical study that showed obese people who took P57 
(extracted from Hoodia gordonii) ate 1,000 calories fewer per day with no adverse 
side effects.   P-57 was  launched as a diet drug.  Pfizer purchased the worldwide 
marketing rights from Phytopharm for a reported $32 million to develop and market 
P-57 based diet pills.  

The active ingredient known as P57 has been patented by the CSIR, with the patent 
covering six species: H. currorii, H. gordonii, H. lugardii, H. (Trichocaulon) 
piliferum, and H. (Trichocaulon) officinale. However, the natural product cannot be 
patented entirely. There is therefore no copyright infringement by manufacturing and 
selling any natural products derived from H. gordonii or other species that should 
prove to contain P57, even though such products would also naturally contain P57.  
Medications that are reputed to contain Hoodia material are currently sold widely, 
particularly in the USA and arid countries like Mexico48 (see below). 

There are formal cultivation partnerships in place in South Africa to supply material 
to Phytopharm for testing and product development.  This material is made available 
through the Hoodia Growers Association so that the plant can be grown in a 
controlled way in the arid areas of SA.  The plants are grown in the wild, but with drip 
irrigation, and the financial costs of setting this up must be enormous, further attesting 
to the value of this plant as a crop, even if still in the developmental stages.   

Pfizer originally paid Phytopharm for the rights to market a P57 based diet pill, but 
after a few year of unsuccessful attempts to make P57 synthetically, Pfizer pulled out 
of the deal. Apparently P57 is impossible to synthesise artificially, a requirement for 
testing for Federal Drug Administration (FDA) approval.  If a large amount of P57 
could not be created inexpensively in the lab, Pfizer was not interested. 
While Phytopharm was discouraged by the Pfizer decision, they knew that Hoodia 
gordonii was too powerful an appetite suppressant to give up trying to bring it to the 
market. In December 2004, Phytopharm announced that Unilever had entered a deal 
to market Hoodia gordonii in its diet food product line. Therefore, rather than 
producing diet drugs, it looks like Phytopharm and Unilever will product diet 
supplements and diet foods with hoodia. The first Unilever products will not be out 
until 2008. 
 
Phytopharm does not own the patent on the whole Hoodia gordonii plant, but  owns 
the patent on the P57 molecule.  If anyone wants to try to make a diet drug with P57 
they would be required to work through Phytopharm. 

                                            
48  http:hoodiagordonii.co.za/Hoodia_CITES_inclusion.html. 2005. 
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The question of the Hoodia gordonii plant itself being patented is much more 
complicated, as currently one can not patent living organisms, but one can patent the 
use of plants and a process to extract plants.  
 
 The interest in the Hoodia “diet” properties is huge, as a scan of internet offerings 
reveals.  There are many companies offering diet preparations containing Hoodia, but 
use careful wording on the labels so as not to infringe the CSIR/Phytopharm patents. 
They cannot use the word “P57” for instance. 
 

The Chronology of the commercial development of Hoodia49 
 
Date Significant milestone 
From about 25000 
BP to present 

Use of wild plants by indigenous people, including the SAN. Hoodia 
use recorded by botanist Francis Mason. 

1936 First recorded use of Hoodia species for suppressing appetite, based 
on San knowledge 

1963 CSIR includes Hoodia species in a project on edible wild plants, 
based on ethnobotany of the San 

1983 - 1986 Molecular structures of chemicals in  Hoodia to elucidated. 
1986 - 1995 Further work undertaken 
1995 A patent is filed in South Africa by the CSIR for the use of Hoodia 

species responsible for suppressing appetite. 

August 1998 A license agreement is signed between CSIR and Phytopharm for 
further development and commercialisation of “P57”. 

1998 International patents are granted to the CSIR in some territories.  

Phytopharm sub-licenses Pfizer to complete clinical development, 
obtain regulatory approval, and commercialise. CSIR publishes its 
Bioprospecting Policy, declaring its commitment to sharing benefits 
with holders of traditional knowledge. However, in practice, this 
commitment is not implemented in the P57 project until 2003. 

1999 CSIR signs a Memorandum of Understanding with a group of South 
African traditional healers and begins implementing a system to 
document the use of traditional knowledge based on biodiversity.  

2001 Phase IIa / third stage ‘proof of principle’ clinical trials for P57 
reported to be successfully completed. 

June 2001 The Observer reports commercial development of Hoodia without 
involvement of the San.  

The San establish that a patent has been registered based on Hoodia 
use, and that the CSIR has granted Phytopharm a license to exploit the 
patent. Negotiations between the CSIR and the San commence in the 
same month. 

1 February 2002 Memorandum of Understanding signed between the CSIR and the 

                                            
49  http://hoodidagordonii.co.za. 
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Date Significant milestone 
South African San Council, recognising the San as originators of 
knowledge about Hoodia and including a commitment to benefit-
sharing. 

February 2002 – 
March 2003 

Negotiations continue between the CSIR and the South African San 
Council. 

March 2003 CSIR and the South African San Council sign a benefit-sharing 
agreement. 

2001 – 2004 In parallel to the CSIR/Phtopharm initiative, a growing herbal market 
develops for Hoodia, using knowledge of the San to promote 
products. Some products are later revealed to be fakes, with no 
Hoodia content.  

2004 Phytopharm announces its intention to develop P57 as a food 
supplement after Pfizer drop P57 because it cannot be synthesized 
artificially. 

August 2004 San apply for registration of the San Hoodia Benefit-Sharing Trust. 

September 2004 Biodiversity Act 10 of 2004 is enacted in South Africa, requiring a 
benefit-sharing agreement to be developed with holders of traditional 
knowledge where their knowledge is used for bioprospecting. 

October 2004 Proposal to list Hoodia as a CITES Appendix II plant is adopted by 
the 13th Conference of the Parties to CITES.  

Feb 2008 Access and Benefit Sharing regulations linked to the Biodiversity act 
finally in place (Department of Environmental Affairs and Tourism). 

 
Also, in Feb 2008, Access and Benefit Regulations are finally in place in South 
Africa, and the above situation should be more regulated in future, to ensure that 
communities stand to benefit from their knowledge. 

 
7.2 Cultivation of Hoodia in other countries. 
There are many USA commercial concerns growing Hoodia in the California desert 
and other suitable arid areas (www.Hoodiacalifornia.com) and seeds are easily 
available on the internet.   It looks as if yet again, the bioprospecting activities of 
other countries has resulted in genetic material being “stolen” from southern Africa 
with no access and benefit sharing arrangements, and no commercial benefit to South 
Africa. 

 
 The population biology of wild populations of Hoodia gordonii 

 
Hoodia is a genus of succulent plants in the family Apocynaceae that is widely used 
traditionally by the San people of southern Africa as an appetite suppressant, thirst 
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quencher and as a cure for severe abdominal cramps, haemorrhoids, tuberculosis, 
indigestion, hypertension and diabetes. 50 
 
Little is known about population trends of Hoodia gordonii in the wild, although 
declines have taken place at various sites. There are reports that Hoodia spp. have 
disappeared from parts of their range due to mining, infrastructure development and 
agriculture. Several localities of H. currorrii subsp. lugardi have been lost to the 
combined effects of diamond mining and attack by a snout beetle. 
 
Overgrazing does not directly impact Hoodia species because most, if not all, species 
are not normally grazed by livestock, but loss of other grazeable shrubs could 
eliminate the ‘nurse’ plants that are necessary for successful sheltering needed for 
germination and growth of Hoodia spp. The arid habitats required by Hoodia species 
generally prevent their conversion to arable lands. 
 
Poor regeneration in natural populations has been reported. During the years 1996 to 
2004, small populations of H. gordonii in the Spitskoppe, Brandberg and Namib 
Naukluft Park (Central Namib, Namibia) have been visited on various occasions. 
Juveniles were rarely found and there was evidence of the soft juvenile plants being 
browsed by game.  
 
 In addition, all species have been subject to collecting by succulent collectors. 
Harvesting for medicinal purposes has traditionally occurred, with little impact on 
populations in the wild.  Since the isolation of the active ingredient in H. gordonii and 
the extensive press coverage projecting the financial value of this, commercial 
harvesting has become a large potential threat.  
 
Various uses have been recorded among various San communities in Angola, South 
Africa, Botswana and Namibia. Less is known about the use of this group of plants by 
other indigenous people, but some records show limited use of Hoodia parts as food 
items, albeit not as preferred food items. Hoodias are known to be used for cultural 
purposes in some areas.  Although relatively difficult to cultivate, Hoodia ' s are 
attractive plants and are also used for horticultural purposes.  
 
Experts  believe that the genus Hoodia consists of 14 species and four infraspecific 
taxa, all with different threat categories.: 
 
TAXON NAME Range States STATUS 1997 STATUS 2002  

 
Hoodia alstonii (N.E.Br.) Plowes NA, ZA nt VU (NA)  
H. currorii (Hook.) Decne. subsp. currorii NA LR  
H. currorii (Hook.) Decne. subsp. lugardii (N.E.Br.) Bruyns BO, ZA, ZM? nt  
H. dregei N.E.Br. ZA R  
H. flava (N.E.Br.) Plowes NA, ZA nt LR  

                                            
50  http:hoodiagordonii.co.za/Hoodia_CITES_inclusion.html. 

 

 



Sue Taylor:  The commercialisation of indigenous plant species in arid areas 
Arid Areas Programme 
March 2008 
© Sue Taylor 
 

 36

H. gordonii (Masson) Sweet ex Decne. NA, ZA nt LR  
H. juttae Dinter NA R VU  
H. officinalis (N.E.Br.) Plowes subsp. delaetiana (Dinter) Bruyns NA R EN  
H. officinalis (N.E.Br.) Plowes subsp. officinalis NA, ZA nt  
H. parviflora N.E. Br NA LC  
H. pedicellata (Schinz) Plowes NA VU  
H.pilifera (L.f.) Plowes subsp. annulata (N.E.Br.) Bruyns ZA R  
H. pilifera (L.f.) Plowes subsp. pilifera ZA R  
H. pilifera (L.f.) Plowes subsp. pillansii (N.E.Br.) Bruyns ZA V  
H. ruschii Dinter NA I VU  
H. triebneri (Nel) Bruyns NA R VU  

 

Codes:  BO = Botswana , NA = Namibia , ZA = South Africa , ZM = Zimbabwe  
EN = Endangered, VU = Vulnerable, LR = Low Risk, LC = Least Concern (IUCN 
categories of threat, 1994)  
R = Rare, V = Vulnerable, I = Indeterminate, nt = not threatened (IUCN categories of 
threat, pre-1994)  

 
More simply put, ten of the 16 taxa assessed have been classified as threatened in the 
latest Red List assessments. The threatened taxa listed are:  
H. dregei, H. juttae, H. officinalis subsp. Delaetiana, H. pilifera subsp. annulata, H. 
pilifera subsp. Pillansii, H. pilifera subsp. pilifera, H. ruschii and H. triebneri. This 
list does not include Hoodia gordonii, presumably because this information is now 
slightly out of date.   
The overarching concern is that all Hoodias are threatened by over collection because 
uninformed collectors harvest them, thinking them to be Hoodia gordonii.  Although 
H. gordonii is currently abundant and widespread, collectors cannot always tell the 
species apart and wild collection is thought likely to impact a number of Hoodia spp. 
Harvesting requires cutting off the above ground parts of the plants, and it is relatively 
easy to decimate small populations.   
 
 
7.4 Illegal harvesting and trade in Hoodia species 
 
The potential impact of illegal trade is thought to be very high after the patenting of 
P57 in South Africa.  Several species, such as H. gordoniii, occur in very large 
populations with extensive distributions of over 10 000 km2 yet are easy to find if you 
know where to look. 
 
 
7.5  Provincial collecting permits for Hoodia 
 
Illegal collecting appears to be the main potential threat. The Northern Cape’s 
Department of Agriculture, Land Reform, Environment and Conservation (DALEC) 
reports that Hoodia material being supplied to the international pharmaceutical market 
without permits. The illegal collection of Hoodia has escalated to such an extent that 
its future existence may well be ‘under greater threat than ever before’ (2004).  
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Western Cape Nature Conservation has permitted developing companies to use a 
limited amount of wild harvested Hoodia.  Permits have been issued to the Council 
for Scientific and Industrial Research.   
 
In South Africa, Hoodia spp. are protected in the Northern Cape (Environmental 
Conservation Ordinance No. 19 of 1974). Permits are required for collecting, 
cultivation, transport or export. Similar regulations are applied in South Africa: The 
National Biodiversity Act (10 of 2004) has  been promulgated. Enforcement, 
however, will only be possible once regulations are in place. This legislation will 
provide national (including access and benefit sharing agreements) protection and 
international (including CITES) protection and other requirements for use of plant 
species such as Hoodia spp. (TRAFFIC East/Southern Africa, 2004).    
  
In Botswana, harvesting is controlled by the Agricultural Resources Conservation Act  
in which Hoodia is listed as a veld product.  
 
In Zimbabwe: H. lugardii is a specially protected plant in terms of the Zimbabwean 
Parks and Wildlife Act of 1975. 
 
In terms of Nature Conservation Ordinance 19 of 1974, for anyone to trade in Hoodia 
(or any protected flora), that person will need to be registered and licensed by the 
Western Cape Nature Conservation Office.  
Any party involved in the commercial trade of Hoodia , whether it is the primary 
grower (who grows and harvests the material for sale) or the end seller (who buys it 
from the grower for processing and resale) must be registered and licensed. 
Furthermore, an export permit is required to export Hoodia in any form (raw or 
processed) out of the Province (an Ordinance permit) and out of the country (a CITES 
permit).  
 
 International regulations for trade  - the CITES51 listing 
 
Botswana , Namibia , and South Africa submitted a proposal to the 14th Conference 
of the Parties of CITES to list all species of Hoodia on Appendix II. This proposal 
was accepted in January 2005 and it is now prohibited to trade in any parts and 
derivatives of any Hoodia species without a permit. A permit can only be obtained 
from the relevant permitting authorities of each country and can only be issued for 
trade in cultivated plants or wild plants where the trade can be shown not to have a 
detrimental effect on wild populations (a CITES non-detriment finding).  
 
The CITES Appendix II classification in 2004 was an attempt to control the world 
trade in this plant and the frenzy that surrounds obtaining, selling and growing the 
plant, for genuine and spurious claims and products, and to arrest the rapid depletion 
of wild populations of the plant and its lookalikes (there are other Hoodia species 
which have no appetite suppressing properties).  
 

                                            
51  Convention for the International Trade in Endangered Species. 
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The CITES secretariat and information on permits is obtainable at 
http://www.cites.org/common/directy/e_directy.html or APHIS 
managementauthority@fws.gov.  The South African government has strictly 
regulated the exportation of Hoodia to the rest of the world. A CITES certificate is 
required to legally export Hoodia from South Africa . CITES is an international 
agreement between countries. Its mission is to protect and regulate international trade 
of wild animals and plants. Hoodia is one of those plants protected by CITES.  
Importing countries must ensure that a valid CITES export permit has been issued by 
the country of origin for any trade.  
 
The listing of Hoodia makes provision for exemption from CITES permits where 
traders participate in controlled harvesting and production systems in collaboration 
with the CITES Management Authorities of Botswana/Namibia/South Africa, but no 
such schemes are yet in place. Further information is available from the CITES 
website: http://www.cites.org/eng/cop/13/raw_props.shtml. 
 
The USA Department of the Interior Fish and Wildlife Service has also issued a 
statement warning importers, exporters, re-importers of specimens, parts and/or 
products of Hoodia spp that a CITES Appendix II permit or certification from the 
exporting country must accompany the products, regardless of whether they are of 
wild origin or cultivated, or from southern Africa or grown elsewhere. 
 
 
7.7 Illegal manufacture of Hoodia products for slimming 
 
A quick scan of the internet’s offerings, reveals many Hoodia products, mostly 
promoting how you ”can have a sizzling summer body” rather than for the treatment 
of obesity (obesity is a medical condition, requiring treatment by a medical doctor, 
using products that have been tested for safety and efficacy). 
 
As noted above, the Council for Scientific and Industrial Research (CSIR) in South 
Africa isolated an active compound (P57) for appetite suppression from H. gordonii . 
The CSIR licensed the rights for further development of P57 and the setting up of a 
sustainable production system to Phytopharm in the UK . Phytopharm in turn sub- 
licensed the rights to Pfizer for the development and global commercialization. Pfizer 
has recently returned the clinical developmental rights. The only companies allowed 
to manufacture obesity or diet treatments claiming P57 content need to pay royalties 
to the CSIR and Phytopharm. 
 
Yet Hoodia is being widely marketed as a commercial appetite suppressant. Some of 
the trade in Hoodia is illegal in terms of regulations in southern African countries and 
may also infringe on patent rights and benefit sharing agreements. This document 
provides information on Hoodia to promote sustainable and fair trade in Hoodia 
products. 
 
In terms of a benefit sharing agreement with the CSIR, all the San communities in the 
range states (Namibia, Botswana, South Africa and Zimbabwe) must benefit from the 
development of P57.  There are many products on the market that do not transfer 
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benefits to South Africa, the San people via Access and Benefit sharing, or via the 
Pytopharm patent (internet). 
 
The San people and the patent holders get no benefit from any illegally grown Hoodia 
or any products which are marketed as diet products without mentioning P57, or 
which use the Hoodia name but contain no Hoodia or P57 material. 
 

 
7.8 Legal manufacture of Hoodia slimming products 
 
There are dozens of Hoodia products offered on the Internet as diet pills. 
 
The HoodiaHoodia  product website maintains that it contains genuine South African 
Hoodia, and that both their CITES and provincial permits are up to date 
(www.HoodiaHoodia.com).  The company shows copies of their CITES certificates, 
signed by South African authorities, on the web. 
 

 
Figure 1.  A photograph of a typical product advertised on the internet 

(http://hungeraway.com). 

 
7.9 Fake Hoodia products 
 
There are many products which claim to contain Hoodia and to have appetite 
suppressing properties - claims that are not substantiated when tested.  A quick scan 
of the internet reveals many suppliers of “Hoodia diet pills” of unknown efficacy (e.g. 
www.Hoodia.dietpills.co.za).    
 
Monitoring activities by the South African National Biodiversity Institute (SANBI) 
show that many fake products are on the market.  SANBI has also created a trademark 
and to name and shame illegal growers and producers of Hoodia products that do not 
contain certified (CITES) material from South Africa and do not pay royalties to the 
San people. (http://Hoodiagordonii,.co.za). 
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The CSIR/Pfizer group have also analysed the chemical composition of a range of 
these pills available in drugstores in the USA, and apparently have found that they 
mostly contain no compound that resembles the active compounds in Hoodia species 
from South Africa. Clearly, the need for regulation in the herbal medicines industry is 
essential, and it might be better value for the treatment of obesity, to wait for the 
Pfizer product (which is not available yet, having to go through further FDA-type 
testing).52 
 
In South Africa, there are also now Hoodia and fruit juice mixtures of unknown 
efficacy on supermarket shelves. 
 
Some of the fake Hoodia products contain extracts of Hoodia species, but not of 
Hoodia gordonii.  There are over 20 species of Hoodia plants. Only the Hoodia 
gordonii species has been shown to suppress appetite. The manufacturers of fake 
products may still claim  that their products "Contains 100% Hoodia".  And while this 
is technically true, it does not have the Hoodia gordonii that will help with weight 
loss.  
 
Other makers of fake products used the whole Hoodia gordonii plant including outer 
skin and the spines to add bulk.  If you take the whole plant, skin, roots and all, and 
crush it into powder - a large percentage of what you get (40%) is just skin and roots, 
which have no appetite suppressant effect. The P57 molecule was extracted from the 
heart of Hoodia gordonii, so this is needs to be prepared as the supplement - not the 
skin.  But in the manufacture of Hoodia supplements, having to throw out the skin 
would decrease the amount of Hoodia  material in each capsule, adding to cost.   Each 
capsule is meant to contain 400 g of pure dried pulp material to be effective. 
 
 
7.10 The need for legal licensed cultivation and the trade-marking 
 
Many products maintain that they contain genuine South African Hoodia, and that 
both their CITES and provincial permits are up to date (www.HoodiaHoodia.com).  
They even display their CITES permits on their websites. 
 
Yet the science and the current media hype, mainly in the USA which has shown that 
Hoodia is a very effective appetite suppressant , and has created a situation where 
demand outstrips supply.  
 
Buying legitimate Kalahari Hoodia is very difficult and often expensive and so the 
huge demand for Hoodia has created a shortage of supply, which South Africa and not 
USA farmers, should be capitalizing on. 
 
The South African Hoodia industry, as such, is one million plants short to supply need 
for cultivated Hoodia material (Northern Cape Nature Conservation, 2006)53.   Also, 

                                            
52  Dr Vinesh Maharaj. CSIR Biosciences in Bio/Chemtech, Pretoria. February 2008. 
53  Mr Albert Mabunda, Director of Nature Conservation, Northern Cape  Working Group I 

Minutes, Department of Environmental Affairs and Tourism. 2006. http://agric.ncape.gov.za 
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growing Hoodia gordonii is a difficult and long process in the climate conditions of 
the Kalahari, even with the drip irrigation and tunnels that are used, so there is limited 
supply available from the Kalahari Desert. 
 
Also contributing to the shortage of genuine Kalahari Hoodia for the global market is 
the fact that  Phytopharm has contracts for a large percentage of the Hoodia gordonii 
grown in the Kalahari,  putting demand much higher than supply and therefore driving 
up prices for genuine Kalahari Desert Hoodia gordonii. 
 
There is also considerable cultivation of the plant by South African farmers who are 
not part of the CSIR consortium, and who export the dried material to international 
markets.  
 
There are internet statements that Hoodia gordonii is a “very fickle plant to grow and  
needs just the right climate and soil to grow and still have its appetite suppressant 
effect.”   And also statements like, “Attempts to grow Hoodia in places like the USA, 
China and Mexico have proved to be fruitless”.  These are false.  Hoodia can be 
grown in other areas, including Mexico, China and the US, where conditions are right.  
Material cultivated outside South Africa is reported to cost about 80% less than 
Kalahari Hoodia and supplies Hoodia material to the diet pills market in the USA, UK 
and Europe. 
 
There is also a thriving trade in the misuse of the words “Kalahari Desert”.  Product 
manufacturers sometimes claim  “100% Kalahari Desert Hoodia gordonii" - but if the 
label is read carefully, it might actually say "Hoodia seeds from the Kalahari Desert".   
South Africa needs to  set up a licensing arrangement to allow for the controlled 
cultivation of Hoodia outside SA, although it may be too late for this. 
 
In these cases, no benefits are transferred either to South Africa, Phytopharm or the 
San people.  The situation, without remedy, seems that Hoodia will prove to be 
another plant that Africa has lost to the commercial interests of the world.  Also, the 
deal that the San people have received, while better than nothing, have many 
exclusions, most importantly they cannot get royalties from any of the hundreds of 
illegal slimming preparations on the market, fake or genuine,  that say “contain 
Hoodia’ . 
 
 
8. Rooibos tea (Aspalanthus linearis) 
 
 
8.1 The dynamics of rooibos tea production and marketing  
 
Rooibos (Aspalanthus linearis) is indigenous to the Cape mountains, thriving in 
course, low-acid soil in the winter rainfall areas.  Clanwilliam and Wupperthal are 
South Africa’s premier rooibos-producing areas. When fermented or processed, the 
rooibos plant’s  leaves turn a rich red colour, leading to the name rooibos (“red 
bush”).  Rooibos tea contains no caffeine, which used to be its most attractive 
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marketing message.  However, now additional properties of the tea have been 
discovered, giving the tea an entirely new lease of life, guaranteeing that the world 
never grows tired of South African rooibos tea. 
  
The major advantage of this tea crop over other South African indigenous crops, is 
that Aspalanthus linearis) grows nowhere else on earth.  Although there have been 
many attempts, no-one has been able to grow rooibos tea elsewhere, and this is a key 
factor which has helped prevent the commercial escape of rooibos tea and the  
“Hoodia” type of fiasco. 
 
 Like other kinds of tea, dried rooibos is graded according to its colour, aroma, 
flavour, and cut length.  It is exported as processed leaves  to England, Germany, 
Holland, Switzerland, Malaysia, China, Japan and the United States. All rooibos tea, 
whether for domestic use or the export market, is now steam pasteurized to ensure a 
product of high microbial quality. The product is then sent in bulk (loose tea leaves) 
to various packers and exporters in South Africa. These small and innovative 
companies grow and, more importantly, market rooibos tea, as a tea (many types of 
tea giving different beverage options) and as a health product (anticancer, anti-aging, 
anti-oxidant).54  
  
From the Rooibos Limited website55, we find very basic information on rooibos tea.  
No doubt shaken about the USA patent challenge in which the name “rooibos” was 
patented by a USA national, which took substantial amounts of money to challenge, 
every aspect about  the website is sparse. At the bottom of the web page is a 
disclaimer and some Public Access to Information Act. Nothing can be copied from 
the website, either text, contact numbers or photos.  
 
From reading the website offerings, one sees that Rooibos Limited controls about 90 
% of the local rooibos tea market, and 50 – 60 % of the international market. Cleverly, 
Rooibos Limited has set up a global distribution network to supply key countries like 
Japan and China with its own tea and extracts.  Rooibos tea and extracts also find their  
way into soaps and creams and other health care products, and a research programme 
is underway to develop the antioxidant properties of the tea in line with current huge 
market trend towards treatments and prevention of aging.   
 
Rooibos tea is sold by Rooibos Limited in a variety of grades, which can be packaged 
for clients under their own labels.  
 
There is also a SA Rooibos Council56 which was established in 2005 as a non-profit 
company to promote the interest of the South African rooibos industry internationally.  
The Rooibos Council represents the interests of producers, processors, manufacturers 
as well as local marketers and exporters. 
 
 

                                            
54   http://www.rooibostea.co.za 
55 www.rooibosltd.co.za.   
56   www.sarooibos.co.za 
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8.2 Rooibos Research for Health Benefits 
 
The ongoing development of the rooibos tea product for a variety of new markets is a 
good example where indigenous and folk uses of the product, together with scientific 
research, have led on to the development of the product for different market segments. 
According to the website information, South Africans have always used rooibos tea 
and leaves for treating a wide variety of medical conditions, as well as drinking the 
tea. Scientists have  researched some of these uses and have found that rooibos tea 
does have medicinal properties which can be marketed.  Rooibos leaves are naturally 
low in tannins and contain no caffeine. That makes rooibos tea easy on the stomach 
and nervous system, so that even babies can drink it. In fact, South African mothers 
often use rooibos as a milk substitute for colic babies. Rooibos also contains trace 
amounts of essential minerals.  
 
Specific rooibos studies are currently underway at South Africa’s Medical Research 
Council.  These focus on the interactions between toxins and rooibos flavonoids in 
biological systems and the effect of rooibos on colon cancer in vitro (cell lines in the 
laboratory) and in vivo (in animal models).  
 
Other research studies are aimed at understanding and verifying the health promoting 
properties of rooibos. Clinical trials are necessary to confirm these health benefits for 
people and add scientific credibility to product claims.  After years of laboratory and 
animal work on rooibos in South Africa and around the world, the first clinical 
rooibos trials in adults got underway in 2007, in Cape Town. 
 
In their laboratory and animal studies, researchers focus on demonstrating that rooibos 
indeed delivers desired biological activity such as antioxidant activity, antimutagenic 
activity etc. They explore the precise mechanisms whereby the active ingredients in 
rooibos work, the structure of these compounds and how these antioxidants behave in 
different environments. Many research groups around the world have published 
articles on rooibos since the 1960’s.  
 
Research on different aspects of rooibos tea and its properties has been done at the 
Agricultural Research Council, Infruitec-Nietvoorbij, Stellenbosch  and at the Food 
Science Department, Stellenbosch University.  In this case, research has investigated 
processing, composition, bioavailability and antioxidants of rooibos and other herbal 
teas  
 
Other research has been undertaken at the  Cape Peninsula University of Technology 
Antioxidant Research Group; Faculty of Health and Wellness  Sciences. Here the 
research focus is on: Disease prevention, Rooibos, Honeybush, Indigenous herbal 
medicines, Oxidative stress–related diseases, Clinical Interventions studies, 
Antioxidant testing,  
 
Yet other research has been done through the Programme on Mycotoxins and 
Experimental Carcinogenesis (PROMEC) Unit , Medical Research Council and the 
Biochemistry Department, Stellenbosch University . The research focuses on 
carcinogenesis, toxicology, and drug metabolism.  
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Three key flavonoids - quercetin, luteolin, and aspalathin - give rooibos antioxidant 
properties, which means it protects cells from damage caused by pollution, aging, and 
excessive sunlight. A longer brewing time releases more of these beneficial 
compounds. Alpha hydroxy acids in the leaves have a soothing effect on irritated skin, 
which explains rooibos' use as a cosmetic ingredient in Japan. Preliminary research 
suggests that rooibos may have potential as a treatment for HIV.  
 
 
 
 
8.3 History of Rooibos as a  tea  
 
The ancient Khoi and San people are believed to be the first to drink this plant as an 
infusion57.  They apparently used axes to harvest the plant in the wild, they then 
bruised the leaves with hammers before leaving it to ferment in heaps and then drying 
it in the sun.  Early Dutch settlers at the Cape started drinking Rooibos as an 
alternative to the very expensive black tea from Europe.  Carl Thunberg, a botanist 
from Europe who visited the Cape in 1772, reported on the Rooibos plant and the tea 
brewed from it.   In 1904 a Russian immigrant to South Africa, Benjamin Ginsberg, 
recognised the potential of this unique “mountain tea” and started trading with 
Rooibos that he bought from Khoi descendants. He became the first exporter of 
Rooibos. Ginsberg’s family had been involved in the European tea industry for many 
generations. Today, the Ginsberg family is still involved in the marketing of Rooibos.  
 
 
8.4   Marketing of rooibos tea and the healthcare market 
 
In terms of market development for the rooibos tea product, the industry is very 
inventive and has kept up to date with trends.  While most  rooibos is exported as a tea 
and in extracts which are used in beauty and nutraceutical products, other products 
come along from time to time.  A new Rooibos innovation in the form of an espresso, 
the first tea espresso in the world, was introduced to coffee shops and retail outlets 
during 2006.  Also, keeping up with global trends, Organic Rooibos is grown without 
the use of any artificial fertilisers or pesticides.  The organic status of the product is 
monitored by various international organizations that provide organic certification.  
 
The rooibos tea industry is also responding to global demands for wild crafted 
products. Wild tea harvested up in the mountains by ‘community harvesters” is sold 
internationally as “wild crafted, organic tea” with a price premium above the bulk 
commercially produced tea (IPUF58 2005).   
 
Skilful marketing is essential to make sure that the different types of tea reach the 
correct market segment rooibos tea is well established as a crop, producing tea for 
local consumption and export. The crop is now being developed for other things and 
is being marketed as “more than a tea”. The strong antioxidant properties place this 

                                            
57  www.sarooibos.co.za. 
58  Indigenous Plant Use Forum (NRF funded forum) 2005 
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plant into the wellness market and into the anti-aging market, both huge in today’s 
aging society.  The marketing is well coordinated.  There are both “wild crafted’ 
rooibos tea brands, collected “sustainably in the wild” by local communities, as well 
as cultivated rooibos brands. 
 
The growing of rooibos as a commercial crop only started in the 1930’s.  In 1968, a 
South African mother struggling with an allergic infant made claims that it soothed 
away her baby’s colic. This launched the health care properties of rooibos tea. In 
1984, rooibos made headlines in Japan as an anti-ageing product.   
 
Then, Green Rooibos was developed in 1995 by the Agricultural Research Council 
(Infruitec) in South Africa. The Green Rooibos product is made from the same plant 
as traditional Rooibos, but with different processing.  Green (unfermented) Rooibos 
infusion has a lighter tan/yellow colour and a very mild "green" taste reminiscent of 
green tea.   Green Rooibos has higher levels of antioxidants than traditional fermented 
rooibos and demonstrates even higher antioxidant and - in some cases - antimutagenic 
(cancer-fighting) activities.  
 
Other rooibos tea companies have innovative marketing strategies.  Together with 
USAID, Cape Natural Tea Products has co-funded a honeybush cultivation project at 
the Haarlem and Ericaville communities in the Eastern Cape and will continue to 
support similar rural upliftment programmes in an environmentally sensitive manner. 
Since its inception, Cape Natural Tea Products has become one of the leading 
companies in South Africa in terms of service, quality and product development and 
has positioned itself as a major supplier of African herbal teas. 
 
The Table Mountain Fund has also funded projects that aim to support communities 
and sustainable harvesting of wild rooibos tea. 
 
 
9. Commercial products from the wild –  the marula  
 
Of the three plants reviewed in this paper, the marula (Sclerocarya birrea) is by far the 
most cosmopolitan and revered, occurring  from the Cape to Ethiopia.  The marula 
tree can cope with huge heat and water stress. It does seem that there is a southern 
variety (subspecies birrea) which is a subtropical type, while the northern type 
(subspecies cafra)  is adapted to hot and hard conditions and in northern Botswana, for 
example, grows within the 400 – 650 mm rainfall range.59   
 
There is a much genetic variation within the species, and selections could be made in 
terms of either juiciness, rich in sugar, large seeded or  thick pulp and small seed.  A 
huge amount of horticultural research work has already been carried out with marula 
(Sclerocarya birrea subsp. Caffra), both in South Africa where the tree is more 
developed as a crop, and elsewhere, over a period of twenty years.  The aim is to try 
and make this fruit a formal commercial crop with optimised fruit/pip ratios and 

                                            
59  Lost Crops of Africa Vol  III (Fruit). National Academies Press, USA.  Board of Science. 
 Technology for International Development. http://www.nap.edu. 
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flavour. Although there are selected clones with different properties, it still remains a 
fruit of very small distribution in South Africa.  
 
 Interesting, the marula has started to appear for sale on the street corners of 
Johannesburg for the first time (December 2007), sold by traffic light vendors at R20-
00 per kilogramme, attesting to surpluses in the system.  The fruit pulp is also 
fermented to produce a spirit, which when blended into a liqueur is a popular product 
marketed and sold worldwide. 
 
The wild tree is mostly harvested by local people, and the fruit (fresh, canning and 
beverages), as well as the seeds and oil are of value to communities.  Yields of fruit 
on wild trees can be up to 4.5 tonnes per season on a single tree.  The annual harvest 
in South Africa is reportedly huge, with 500  tonnes for juice and 2000 tonnes for 
liqueur.  
 
More recently, attesting to hard times, the trees are harvested for firewood, a practise 
that is having  a huge impact on wild stands of these trees.  There are concerns that 
communities do not understand that “unproductive” trees are actually the male trees, 
and these are targeted for firewood. 
 
 
9.1   Forest products research and the marula 
 
Wynberg et al60 studied the impacts of commercialisation on existing systems of 
marula harvesting, both in South Africa and Namibia.  While the main thrust of 
research into this tree species is to develop it as a new commercial crop which would 
be planted in orchards, there are many issues to consider and the situation is already 
complex, and could become more complex with the planting of orchards for 
commercial cultivation. 
 
If the harvesting system is taken away from communities through the establishment of 
marula orchards, there is likely to be an impact on poor households. The system 
involving informal harvesting by women ensures that money stays in the community 
and that people share the marula resource and can use the fruit or beverage to barter 
for other goods.  The harvesters have expressed concern that the formal cultivation 
and farming of marula would deprive them of season labour picking fruits, and would 
also devalue the wild trees which are already under pressure in terms of removal for 
firewood, as people would not be able to sell their fruit as it would compete with vast 
amounts of commercially available fruit,. 
 
Growing the marula into a large commercial industry will also have social impacts in 
terms of who can participate and who is excluded. Scaling up the cultivation of 
marula could shift the entire industry away, first to particular households, then to 
elites within the community and then finally to richer farms or to large companies. 
                                            
60  Wynberg R, Laird S, Botha J, Den Adel S and McHardy T (2002) Graduate school of 

Environmental Studies, University of Strathclyde and Science and Technology Policy 
Research Centre, University of Cape Town. Rachel@iafrica.com.   “The Management, Use 
and Commercialisation of Marula:  Policy Issues.” Project unded by DFIC/FRT (Winners and 
Losers in Forest Product Commercialisation, Project No. ZF0140/R8895) 
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Issues of land ownership and tenure are also critical issues in any cultivation measures 
that aim to distribute benefits to communities. Most of the areas where marula grows 
and is harvested are communal lands, although in Namibia trees “belong” to 
individual homesteads. 
 
Ecological sustainability of wild harvested fruits is also a key issues. There will be a 
point where wild harvested material cannot sustain the demand for marula products, 
and where the ongoing removal of fruit (and seeds) impacts on the future survival of 
wild populations of marula, and this is where commercial cultivation needs to come 
in.  This is what usually happens with the supply of wild harvested material is such 
that as the demand increases. Supply moves out of the hands of local community 
harvesters and into the hands of large scale producers. This is what happened with 
rooibos tea and is probably also happening with Hoodia through the exclusivity of the 
CSIR/Pfizer arrangement and the Hoodia Growers Association. 
 
In the case of marula, the granting of Plant Breeder’s Rights, combined with large 
scale demand, could lead to the entire industry shifting to large scale growers and the 
development of a large industry.  While this could also be a good thing in terms of 
creating a new regional agricultural industry, policy decisions need to be made to 
ensure that benefits still accrue to communities and that there is a role for 
communities in the industry.  However, it is of note that the community itself (e.g. the 
Bushbuck Ridge study area) still has their own need for the fruit of the tree, so two 
sectors to the commercialisation of marula will probably exit in the future. The key 
issue will be the ongoing protection of the trees in the wild, and to ensure that the 
populations persist. 
 
The other issue relates to intellectual property rights and how communities can protect 
their knowledge and use of this plant. 
 
 
9.2   Bioprospecting and the marula 
 
Another issue concerns the removal of this tree species from southern Africa and 
cultivation in other countries where suitable climatic conditions occur. 
 
The marula tree is already being cultivated as a potential new crop for the Negev 
Desert of Israel, and seeds were collected from central and northern Botswana in  
1985 for propagation (and presumably no Access and Benefit arrangements were 
made).  Orchards are being planted to investigate the supply both fresh fruit and fruit 
for the canning and beverage industry, and with associated well-funded research on 
processing, post harvest properties etc.  Experimental orchards in Israel also looked at 
the impact of high summer temperatures and brackish irrigation water on the trees61 
and the paper reports that the trees seem to do well in most of the experimental 
localities. 

                                            
57 Nerd A and Y Mizrahi (1993) “Domestication and Introduction of marula (Sclerocarya birrea 

subsp. Caffra) as a new crop for the Negev desert of Israel”. P 496-499 in:  J. Janick and JE 
Simon (eds). New Crops. Wiley, New York. 
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9.3    More government action needed with marula improvement 
 
In South Africa,  Wynberg et al62 state that the government needs to make a much 
greater effort to resolve some of the issues that are hindering the development of 
marula as a crop in South Africa, and establish this as a large industry. Given the 
community dynamic inherent in current marula harvesting and use, the marula 
industry should be one with unique cultivation aspects involving wild harvesting (and 
a market development for these) and commercial cultivation for the mass market and 
also for a high value  international market, with ongoing product development, but 
with royalties paid to communities and issues of land tenure resolved.  There are 
many legal and policy issues which need resolution immediately, as the Wynberg 
study reveals.   
 
The marula tree is also part of a huge collaborative programme, funded by ICRAF in 
Nairobi, and is also listed in the series of books (Lost Crops of Africa Vol III, ) as a 
tree species worthy of greater attention. 
 
It seems that if we do not make haste, marula and the possibility of having an unique 
“African” product on the international market will be “stolen” once again. 
 
 
10. Summary  
 
10.1 Commercialisation issues with Hoodia gordonii  
 
(a) Commercial development:  The commercial development of this plant seems 

completely out of control, despite efforts to secure patents for South Africa 
and to engage CITES regulations for the plant species.  Part of the reason for 
this is the extreme popularity of dieting pills, as well as the genuine medical 
benefits of this plant in terms of treating obesity, one of the developed world’s 
concerning medical problems. The fact that P57 is so valuable, addressing the 
₤6 billion diet market,  has contributed to the Hoodia “gold rush”. 

 
 Even if no huge royalty payments have materialised, an associated success of 

the P57 research and commercialisation has led to a more formal approach to 
drug discovery in South Africa. Through the CSIR’s realisation that 
international pharmaceutical companies were interested  in novel products that 
addressed major chronic conditions of the day, the Novel Drug Development 
Platform has been set up with collaborators, and the hope is that this will 
enable better engagement with the big international pharmaceutical industry.   

 

                                            
62  Wynberg R, Laird S, Botha J, Den Adel S and McHardy T (2002) Graduate school of 

Environmental Studies, University of Strathclyde and Science and Technology Policy 
Research Centre, University of Cape Town. Rachel@iafrica.com.   “The Management, Use 
and Commercialisation of Marula:  Policy Issues.” 
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(b) Intellectual property rights:  Although IPR (intellectual property rights) has 
been secured by CSIR and Pfizer/Phytopharm, this is not the end of the story.  
At first, the San people were excluded, and then included for a 6 % royalty 
payment on the P57 as a treatment for obesity. But in the meantime, the plant 
itself has been “stolen” from South Africa for cultivation elsewhere, and it is 
difficult to get benefit-sharing under these conditions.  The South African 
government is monitoring the international trade in Hoodia products using the 
internet, to monitor its CITES effectiveness. The only way to seek redress 
easily is to publicly name and shame the offenders, because legal action is 
expensive. 

 
(c) Access and Benefit Sharing:  While the drug companies were busy seducing 

the media, their shareholders and financiers about the wonders of the new 
slimming drug with no side effects, they had forgotten to tell the San, whose 
knowledge they had used and patented. To some extent, an access and benefit 
sharing agreement signed between the San and the CSIR has put matters right, 
although the San only get a fraction of what P57 is really worth.  They also get 
nothing from the illegally grown material or products. 

 
 In the future, in terms of Access and Benefit sharing, benefits needs to be 

jointly identify by both the provider and user.  Providers, who tend to be the 
communities, need to be informed of the market for the product and the 
potential value of the product, as well as variables which could mean that they 
product is unsuccessful in coming to the market. Both parties need to be 
matched in legal and negotiating skills, and if not, then suspicion of acts of 
biopiracy should be considered. Benefits should be shared throughout the 
process and with all stakeholders. 

 
(d) Control of genetic material:  Keeping control of the genetic  material with a 

plant of such huge international value has obviously not been successful.  
Because Hoodia is currently unimproved, there are no Plant Breeder’s Rights 
associated with this plant, so other than permits and CITES, there is no real 
way to gain control of the germplasm once it has left the country.  There 
should be some development of cultivars, with the express purpose of gaining 
control of genetic rights for South Africa. 

 
 More should be made of the Kalahari name, and a “Hoodia of Origin” brand 

developed.  To some extent, SANBI has a Hoodia logo and brand for authentic 
material, but this needs to be marketed much more powerfully, and legal 
action taken against products and Hoodia growers who do not have the brand. 

 
 
(e) Product development:  Again,  there are massive complications in terms of 

illegal (with no CITES permits and therefore  no benefits to the San people or 
Phytopharm) and even fake products.  Internet selling of diet pills containing 
Hoodia is a trademark of the trade in Hoodia products, making  distribution 
very easy and making “the buyer beware” a feature.   
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(f) Product marketing:  The controversy surrounding  the deals between CSIR 
and Phytopharm, and the exclusion of the SAN people has put this plant firmly 
in the public eye, but in a sensational fashion. The Hoodia plant has been 
massively discussed on USA TV and even featured on the Oprah show, 
fueling the demand for Hoodia-based slimming tablets. 

 
 The market for slimming aids is reported to be worth  £6bn annually in an ever 

increasingly fat world. 
 
 
(g) Research and development:  The Hoodia P57 compound has come up with 

some difficulties regarding testing.  Full testing for safety and efficacy takes 
many years.  In the meantime, Hoodia material is now being made into 
slimming tables for the diet market, another lucrative international market.  In 
this market, safety and efficacy do not have to be proved.  Along the lines of 
rooibos tea, perhaps more South African research should be done to find other 
properties of Hoodia, so that they can be marketed with the existing Hoodia 
“hype” with royalties to those who are entitled to royalty payments. 

 
 The State, through its funding to the CSIR,  paid for this research for 30 years. 

Then, the patent sold to Phtypharm, where the company had patented P57, the 
appetite-suppressing ingredient in the Hoodia,  for an undisclosed sum. 

 Phytopharm then sold the rights to license the drug for $21m to Pfizer, the US 
pharmaceutical giant, which hoped to have the treatment ready in pill form 
within three years 

 
 
(h) Cultivation:  This is easy to do, under the correct conditions and is occurring 

at both a formal level  in South Africa through the Hoodia Growers 
Association, with seed being made available through selected growers, and at 
an informal rather more unknown manner. The seed is not being very well 
protected, and even indigenous nurseries in Johannesburg (Random Harvest) 
offer Hoodia plants (of unknown species) as pot plants.   

 
 Hoodia seeds are also offered for sale through the internet, although what 

species these would actually be, one can only speculate 
(www.HoodiasUSA.com).  Grow the plants at home for your own Hoodia 
supply for weight loss,  with Hoodia plants being ready for consumption when 
only 6 – 18 months old. 

 
 Much of the local Kalahari cultivated material goes to the CSIR/Phytopharm 

partnership, making poaching from the wild  a growing problem, and fuelling 
the cultivation of the plants in other countries a feature to cope with the 
shortages of supply.  Northern Cape Nature conservation has stated that there 
are a million plants a year short to meet the supply of this unique plant. Surely, 
here is an opportunity for South African farmers in the arid areas to build up a 
much bigger industry? 
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(i) Environmental costs:  Environmental costs should be factored in, since there 
are risks to the wild resources if a commercial success is discovered (as per the 
over harvesting of wild Hoodia populations and non-P57 containing but 
similar looking species.  Also, large scale cultivation also has impacts, which 
need to be addressed through permits for cultivation if virgin land is involved.  
In the case of Hoodia the CITES convention had to be invoked to control 
illegal trade in this plant. 

 
 
 
 
 
10.2 Commercialisation issues with Rooibos tea 
 
(a) Commercial development:  The development of this plant as a tea and 

wellness products has been very thoughtfully controlled and is a model of how 
commercialisation should proceed.  

 
(b) Intellectual property rights:  There were issues with the theft of the Rooibos 

name by a USA individual for copyright purposes, and Rooibos Ltd had to 
spend a considerable money to get the rights to the name back.  There do not 
seem to be issues with the Breeders Rights – there are no varieties developed 
yet, as far as one can tell, and as the plant grows nowhere else other than the 
western Cape, the plant cannot be “stolen’ and cultivated elsewhere. 

 
(c) Access and Benefit Sharing - In the case of rooibos tea, as far can be 

determined, the Access and Benefit Sharing issues never comes up. The 
product was developed in the past before Access and Benefit sharing was an 
issue, yet new and more lucrative uses are being found now, going beyond tea, 
and it would seem that the issues here are similar to the Hoodia issues.  Apart 
from there being jobs in the rooibos tea industry, only the Cape Tea Market 
reports to be looking at indigenous people’s rights and ensuring benefits 
accrue to them.  

 
(d) Control of genetic material:  This does not seem to be an issue because plant 

cannot be grown elsewhere.  With global warming, there are likely to be 
increasing problems with growing rooibos tea in locality, and ways are being 
investigated to grow this plant higher up in the mountains, but with opposition 
from the conservation fraternity.  The cooler mountains will need to be refuges 
for many fynbos species, and cannot be ploughed up for any cultivation 
activities. 

 
(e) Product development:  To create an ongoing product lifecycle for this plant,  

the tea growers and tea companies are able to tap into the global and very 
lucrative markets for tested  anti-oxidants with anti-aging and anti-cancer 
properties.  The global wellness market is ideal for this. 
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(f) Product marketing: The tea growers and their marketing entities are also able 
to exploit the global market for organic and fairly traded products, through 
harvesting wild rooibos tea and benefits to local communities  

 
(g) Research and Development:  Research seems to have been funded initially 

by the Ginsberg family as a private business and farming enterprise, but now it 
seems that much of the research is being paid for by the Medical Research 
Council and the National Research Foundation, yet the benefits are private.  

 
(h) Environmental costs:  The sandy areas of the west coast of South Africa have 

been devastated by rooibos tea farming and need environmental rehabilitation.  
With climate change, some of these areas are becoming unsuitable because of 
changing rainfall patterns and farmers are looking to the higher areas to start 
farming. This should not be supported as these cooler mountainous areas will 
be needed as refuges for a whole range of fynbos species. 

 
 
 
10.3 Commercialisation issues with Marula  
 
(a) Commercial development:  This is currently very erratic. There is important 

informal harvesting of wild marula and trade in marula fruit and nuts, as well 
as in beverages made seasonally. There is a slightly bigger local industry in 
jams and fruit juices emanating from the Lowveld (now Mpumalanga).  The 
big commercial activity is the harvesting of fruit to supply Distell who make 
Amarula liqueur. One of the issues that is going to come up soon is meeting 
the demand for Amarula (50 000 cases sold to the USA alone in 2002) and this 
will mean the start of large scale cultivation in South Africa. 

 
(b) Intellectual property rights:  Currently none, but the Marula name needs to 

be protected by registering it as a trademark and agreement reached about who 
can use it, especially as the tree is widespread throughout  Africa.  Distell is 
currently challenging a French company that is marketing a similar product.  
One could almost imagine an Africa-wide fair trade organisation being set up 
solely to deal with the commercialisation and marketing of genuine marula 
products, with a logo and a payment scheme to benefit communities. 

 
(c) Access and Benefit Sharing:  This needs to be safeguarded, although because 

of the widespread distribution of this plant, the usual problems of patents and 
Intellectual property rights applying to communal knowledge will apply.  
What is more important is that communities retain commercial opportunities 
with these trees and over time play a bigger role than they do in the harvesting 
of material for the commercial ventures, as well as for their own use. 

 
(d) Control of genetic material:  The plant is very widespread in the wild, being 

found in Botswana, Namibia, South Africa and Zimbabwe.  There are 
widespread differences throughout this range, and this is what gives plant 
breeders genetic material from which to develop varieties.  The access and  
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benefit sharing paradigm needs to be considered when accessions are made, so 
that communities in origin areas can benefit.  
 
If cultivars are eventually developed, they need to be registered in terms of 
Plant Breeder’s rights to prevent them being stolen without compensation, if 
this has not already happened (Israel programme to grow marula).   
 
There are apparently no Plant Breeder’s Rights registered anywhere in the 
world for this tree. However, the countries which have this tree could 
collaborate to control the resource and not allow the collecting of seeds by 
other countries.  

 
(e) Product development:  The fruit is used very basically, with only a few jams, 

fruit juices and other confectionary products being developed for the tourism 
market.  Otherwise, the fruit and nuts are used mainly for local consumption 
and for local sales at a time when money is needed for school fees.  The main 
commercial product is the distillation of a flavour for the Amarula liqueur.   

 
 Also, the marula flavour itself is very complex, containing many flavour 

elements.  There could be scope to utilise this diversity in the development of 
confectionaries and food flavourings. 

 
(f) Product marketing:  This has been done informally, in that everyone has 

heard of the marula fruit.  The Amarula advertising on television further 
creates awareness of the fruit.  The fruit has appeared for sale in Johannesburg 
streets for the first time (December 2007). 

 
 
(g) Informal sector involvement:  There has been much research to ensure that 

the community dynamic of harvesting and utilisation of  this crop is 
understood.  However it is through that as the demand increases, commercial 
farming of this tree will be the result and that eventually, the harvesting and 
use of the tree will pass out of the hands of communities into the large scale 
farming industry. 

 
(h) Research and development:  Research seems mostly from state funding 

(Innovation Fund, NRF) and from donor funding (DIFID.  It is unknown to 
this researcher what Distell has paid for in terms of access and benefit sharing, 
but it seems that they just buy the fruit from community collectors. 

 
(i) Cultivation:  This seems to be slowly happening, with farmers in the Lowveld 

putting in small pilot orchards speculating on the future demand for fruit.  
Some privately made selections have apparently been made, but not registered 
for Plant Breeder’s Rights. 

 
(j) Environmental costs:  So far, the only impact is related to poverty where 

male (unproductive) trees are cut down for firewood.   When marula is to be 
planted in orchards in South Africa, environmental impact assessments will 
need to be done if this activity involves the transformation of virgin land. 
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11. Conclusion 
 
When it comes to developing commercial products from South Africa’s biodiversity, 
it is much more complex than one would at first think.  Major advances can be made 
when horticulturists, farmers, communities and NGO’s just get on with things 
themselves, to select and grow plants that have value to them and local economies.  
But as the demand increases,  there is a point where horticulture needs to come in  to 
improve varieties of the plant and to screen for improved commercial properties. 
 
When it comes to “making the most of what we’ve got,”  and to ensure a commercial 
success,  the  important aspects change from science and agriculture to legal issues.  
Certain measures are needed  to ensure that each country retains rights to biological 
material of origin and indigenous knowledge of uses.  This is especially important if 
the development of a plant and associated products gets very successful and a lot of 
money can be made.  These legal issues include plant breeder’s rights, patents, trade 
marks, access and benefit sharing agreements. In terms of national regulations and 
international conventions, it is also important that communities can benefit from 
plants, knowledge and cultivations systems that they have developed.  Other 
peripheral issues like securing land rights for communities, so that they can benefit, 
are also important.  In the modern product arena, it isn’t enough to just brew infusions 
or make face creams – products have to be tested for safety and efficacy and 
registered with central authorities, shelf life secured as well as a marketing strategy 
and commercial partners.   
 
Hoodia has been on a rollercoaster ride since the 1930’s when it was first studied by 
modern science, with a variety of role players lured by the $6 billion per year diet 
product market. 
 
Rooibos tea is also very successful, and has  been researched and improved since the 
1930’s, with a long period of indigenous and settler use before that.  The product is 
responding very cleverly to changes in the market place and positioning itself as 
“more than a tea”. 
 
The marula as a commercial fruit has taken about 20 years of research so far in South 
Africa, and although important selections have been made, no major cultivars are 
available for commercial cultivation, product development and export as a globally 
unique fruit product. The popularity of Amarula liqueur may change the haphazard 
way this tree is planted and harvested, leading to large commercial orchards. 
 
The motives for commercialisation can be varied. Firstly, the need to improve the 
lives of communities and work with local biodiversity to benefit local people is a 
noble motivation, found encompassed in the beneficiation of marula.  However, even 
in setting out with this as a major goal, there are issues about communally owned 
intellectual property, land ownership issues, poverty, the ecology of the plant, the 
horticulture of the plant and whether to harvest in the wild or grow in orchards, or 
both.   
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There is a demand for authentic material from Africa and material that symbolizes 
Africa. The “Marula” name seems to do this, as there are many fake liqueur products 
that also use the name “Marula” and the elephant branding.  Yet like with so many of 
Africa’s plants and traditional knowledge, the plant and knowledge of uses is 
widespread, from basically throughout sub-Saharan Africa, so no one group “owns” 
it.  But improved cultivars could be registered with Plant Breeder’s Rights, to protect 
against massive commercial exploitation by non-African interests. 

In terms of Hoodia, the Kalahari and authentic Kalahari origin material represents a 
big opportunity for arid area farmers, but needs to be branded and protected.  The 
name Hoodia also needs to be registered as a regional trademark or “mark of origin” 
and rigorously contested if used illegally.  

Rooibos tea has successfully fought off a threat from the USA where an individual 
patented the name “Rooibos” , but hopefully they have now registered the name for 
themselves. 
 
These three case studies  on Hoodia gordonia, Marula (Sclerocarya birrea) and 
rooibos tea (Aspalanthus linearis) demonstrate that the commercial development of 
indigenous species is not straightforward if it is to be done in a co-ordinated fashion 
that maximises benefits to local people and to the South African economy, and 
protects the resource and intellectual property.   
 
In terms of future commercial crops for arid areas, we need to benefit from lessons 
learned from South African plants like Hoodia,  rooibos tea and marula, and treat 
every new discovery as if it is going to be a global best seller and secure all the 
necessary rights quickly.    
 
In terms of quickly producing new crops for the areas of South Africa which will be 
impacted upon and likely to get more arid under climate change, this route will 
definitely be challenging and require vision and major financial investment. Luckily, 
through traditional uses and improvement of plants, there is a road map already in 
place (the book Lost Crops of Africa and associated body of knowledge, all available 
on the Internet). 
 
The South African government and research collaborators and partners have 
established a large research programme to beneficiate plants that have chemicals that 
will attract the attention of the pharmaceutical industry. Using state funding to create 
large databases of compounds, to prevent this knowledge being “stolen” through 
ongoing bioprospecting activities is also a useful approach.  Many of the plants in 
South Africa can and are being accessed illegally without permits, and much of  the 
literature published by ethnobotanists is available internationally through the 
published scientific literature, facilitating uncontrolled bioprospecting. 
 
Alongside the beneficiation of indigenous plants for medicinal products, there is a  
need to increase the search for indigenous food plants to ensure greater food security 
and resilience within the agricultural economy, particularly in the face of climate 
change.   
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To adapt to ever drying conditions in South Africa,  a variety of adaptation 
approaches will be needed, including the use of drought tolerant conventional crops 
like maize improved through genetic engineering;  the wider uptake of conventional 
crops grown in the arid areas of the world (dates, olives, pomegranates and figs) and 
the investigation of indigenous food plants from other African countries where  such 
plants and trees have been grown or harvested for some time (2000 species mentioned 
in the Lost Crops of Africa Vol I – III, 2007).  Grains, vegetables and fruit fall into 
this last category. 
 
For climate change relief, international donor funding and the Adaptation Fund will 
need to be accessed to accelerate the development of a new agriculture strongly 
supported  by novel drought tolerant indigenous botanical material.  This would be an 
ambitious undertaking and would need to overcome hurdles associated with 
perceptions about “lost or orphan crops”.  In terms of climate change, the countries of 
Africa have a right to ask for compensation from the impacts of climate change, and 
may even litigate in the future for compensation for an entire lost agricultural 
potential of their lands, so delicate leverage is needed for international funding.  
 
A large group of South African scientists are represented on the group that researched  
Lost Crops of Africa and contributed to a database of suitable African crop plants, so 
there is local scientific expertise on the horticulture, botany, and social aspects of 
indigenous crop plants, as well as hundreds of years of indigenous knowledge which 
forms a short cut that must be taken. In South Africa we need to put in place a Novel 
Crops Discovery Platform with state funding, to put new crop discovery on a national 
platform. 
 
In terms of climate change, we may be running out of time. 
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