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Preface

The Human Sciences Research Council (HSRC) has established an occasional paper 
series. The occasional papers are designed to be quick, convenient vehicles for making 
timely contributions to debates or for disseminating interim research findings, 
or they may be finished, publication-ready works. Authors invite comments and 
suggestions from readers.
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Indigenous Knowledge on the South African 
Landscape

Potentials for Agricultural Development

Tim Hart and Ineke Vorster

Most of Africa’s poor are rural, and most rely largely on agriculture for their livelihoods. 
But African agriculture is slow-growing or stagnating, held back by low yields, poor 
infrastructure, environmental change, HIV/AIDS and civil conflict. However, this 
sweeping picture hides some important success stories. We need to ask why agriculture 
is contributing to poverty reduction in some places but not all. This IDS Policy 
Briefing highlights how social, cultural and political relations shape agricultural 
production, patterns of investment, the uptake of technologies and the functioning 
of agricultural markets. New solutions for African agriculture will be successful only if 
they focus on understanding and influencing processes of innovation, intervention and 
policy, not just their technical content. Such an approach needs to be rooted in context-
specific analysis, allowing for scenarios and options to be elaborated and debated by the 
multiple stakeholders involved in the future of African agriculture (IDS, 2005: 1).

Introduction

Agricultural development projects in Africa have predominantly followed the input-
output development model, which assumes that a country’s economic and social 
development can be externally induced (Donnelly-Roark, 1998). This assumption 
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ultimately ignores the roles of the project actors and the effects that they have on 
the process (in essence their knowledge and behaviour) and suggests that they are no 
more than passive recipients of development. Such a model also ignores the effects 
that internal and external influences within the development process bring to bear 
on the project. Projects based on this model identify beneficiaries who receive various 
externally derived and often locally unavailable and typically expensive inputs, the use 
of which are expected to bring about development. However, such projects have not 
brought about sustainable development because once the flow of these inputs is stopped 
– due to any number of reasons (including a withdrawal of funding, subsidisation, etc.) 
– the associated ‘development’ falters. Following from our research and that of others 
involved in agricultural development in South Africa and the rest of the world, we argue 
that indigenous knowledge and related social and cultural practices are important but 
much neglected resources for agricultural development, especially when the notion of 
sustainable development is considered. Rather than replacing what people know with 
new, often expensive, unfamiliar, culturally and socially inappropriate and consequently 
locally unsustainable technologies, it makes sense to consider and understand what 
people know and, where appropriate, to build upon this knowledge. As Robins (2003) 
points out, rural communities often employ hybrid, highly selective and situational 
responses to exogenous development interventions, which he describes as indigenous 
modernities: ‘Development packages are resisted, embraced, reshaped or accommodated 
depending on the specific content and context’ (2003: 265). 

It is not our intention to suggest that indigenous knowledge holds the answer to all 
development constraints. This is especially so in the current circumstances where 
numerous factors contribute to underdevelopment or to a lack of positive impact on 
development interventions. Such factors include increasing poverty; population 
pressure on resources and the deterioration of the natural resource base; the 
unprecedented effects of rapid climate change, and the short-term and long-term 
effects of HIV/AIDS in southern Africa. However, we do support the idea that 
development needs to start with what people know and that they build on their 
knowledge and experiences where relevant and desirable. In this paper we provide 
some examples of how important indigenous or local knowledge is to its users, the 
different ways in which such knowledge is used, and explore the potential that 
indigenous knowledge has in certain areas of agricultural development. 

Primarily, the paper looks at some examples of agricultural practices in which local 
people have used their indigenous knowledge as well as innovations to overcome 
many of the socio-economic, political and environmental constraints they experience. 
Because our focus is on agriculture, we begin with a discussion on the different types 
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of agriculture that are practised worldwide. Our ensuing discussion focuses on 
resource-poor agriculture and the resource-poor agrarian households in South Africa. 
We then discuss indigenous knowledge and its role in agricultural development from 
a global developmental perspective. This is followed by a brief examination of the 
practice of indigenous knowledge research in South Africa. Next we present a number 
of recent case studies from our own research, as well as that of others in South Africa, 
which demonstrate the significance of indigenous knowledge to agricultural 
development. We conclude with some suggestions for agricultural development 
policy practices of specific importance to agricultural research and extension policies 
in South Africa.

The different types of agriculture practised worldwide

Generally, the discourse that favours modernisation has influenced the development 
process in developing countries around the world. Although it can arguably be 
considered successful in many contexts, it has not been successful in African agriculture. 
In the modernisation paradigm, which is closely linked to the input-output model, 
new scientifically researched technologies are always considered favourably by those 
with influence. South Africa, despite its links to an indigenous heritage, has also been 
subjected to its share of modernist agricultural development interventions. Despite 
the post-modern climate, the South African government extension and research 
services (like those of many developed and developing countries) still attempt to 
resolve complex problems with simple, quick-fix solutions. Consequently, indigenous 
knowledge and related agricultural practices are often overlooked or attempts are 
made to replace them with more ‘acceptable and efficient modern methods’. This 
presupposes universal truths and consequently universal solutions. In essence, the 
smallholder farm is seen as a scaled-down version of its larger counterpart and no 
consideration is given to socio-economic and agro-ecological diversity between, or 
even within, the two types of farms, which influence the nature of the farm and 
farming practices. Pschorn-Strauss and Weinberg (2002) note that the South African 
government and the New Economic Plan for Africa’s Development (NEPAD) favour 
new technologies such as genetic engineering and genetically modified organisms 
(GMOs) in agriculture because they fit into the macro-economic strategy of these 
two political structures, which favours industrialised agriculture, globalisation and 
externally led development in opposition to locally led development strategies. 
In order to understand that farms (particularly in terms of size, scale of operation 
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and resources) and associated agricultural practices are socio-economic and agro-
ecological creations rather than stages in evolution, we need to pay attention to the 
different types of agriculture practised in the world today. This will give us a better 
understanding of resource-poor farmers’ circumstances, allowing us to illustrate the 
contribution that indigenous knowledge can make to alleviate the effects of these 
constraints.

The 1987 Brundtland Commission identified three general and distinguishable 
types of agriculture that are practised around the world and that are a result of the 
interaction between diverse socio-economic1 and agro-ecological factors. The three 
types of agriculture are industrial agriculture, green revolution agriculture and 
resource-poor agriculture (WCED, 1987).

• Industrial agriculture is predominantly found in Europe and North America, with 
enclaves in some developing countries. Large-scale agriculture practised in South 
Africa and in some South American countries such as Argentina are examples 
of this type of agriculture in developing countries. Industrial agriculture is not 
only characterised by highly capitalised infrastructure and machinery, large-scale 
farming units, reliance on high volumes of external inputs such as synthetic 
fertilisers and pesticides, but in certain parts of the world (North America and 
Europe) it is also heavily dependent on government subsidies. 

• Green revolution agriculture is found in optimal environmental regions of 
developing countries. These areas are either well irrigated or enjoy reliable and 
sufficient rainfall. Farms are both large and small in scale and rely on high-
yielding crop varieties with corresponding high volumes of external inputs. 
Examples include parts of Latin America and North Africa, and the vast irrigated 
plains and deltas of South, South-East and East Asia (Chambers et al. 1989). 
Both industrial and green revolution agriculture employ fairly simple farming 
systems, often involving the planting of a single type of crop (monocropping) on 
large fields. Uniform environments are sought out and these agricultural types 
are relatively low-risk in comparison to resource-poor agriculture. Although it is 
not unusual for farmers in green revolution areas to diversify their agricultural 
activities and farm with a variety of crops and livestock, they tend to place a 
major emphasis on monocrop production.

• Resource-poor agriculture is associated with marginal or unfavourable areas 
that are almost exclusively rain-fed and that are often characterised by an 
undulating terrain with fragile or poor soils. The farming areas are diverse and 
include drylands, wetlands, highlands, hinterlands or remote areas; forests, 
mountains and hill slopes; grasslands, swamps and semi-desert areas. Examples 
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include most of sub-Saharan Africa, upland areas in South-East Asia, East Asia, 
Latin America and the Deccan Plateau in India (Chambers et al., 1989). This 
form of agriculture is characterised by complex farming systems and diverse 
environments, and by being exceptionally risk-prone. Resource-poor farming 
is very risky because of the diverse agro-ecological environment and socio-
economic circumstances of the farmers. To overcome these constraints farmers 
usually employ complex and diverse livelihood strategies.

Farmers2 in South Africa, irrespective of race or gender, generally fall somewhere 
along three axes3: size; access to resources; and primary purpose of production. 
Firstly, they fall somewhere on a continuum between large-scale and small-scale. 
Secondly, they fall along a continuum between resource-rich and resource-poor. And 
thirdly, they fall along a continuum between commercial production and subsistence 
production. This means that a small-scale farmer might be resource-rich, resource-
poor or somewhere in between (resource-medium). Such a farmer could also be 
involved in either commercial production or subsistence production, or somewhere 
in between the two (producing primarily for household consumption but selling 
any surplus). We should furthermore bear in mind that these characteristics are 
all relative. Movement within or across these categories is not a fact of evolution, 
progress or a result of modernisation. Location within any category and mobility to 
another category is rather a result of an individual farmer’s physical environment, 
socio-economic and physical circumstances, personal choices (occasionally) and 
a host of external factors, including political policies. Most farmers in developing 
countries are identified as being resource-poor, but in South Africa farmers will fall 
somewhere within a grid composed of all of the three axes described above. 

The majority of large-scale farms in South Africa are owned by white males, or 
companies run by white males who farm for commercial purposes. Generally, these 
farmers have access to and can afford to make use of virtually all the prerequisite 
conventional agricultural technology, inputs and capital. They tend to be relatively 
resource-rich in comparison to their black counterparts. For our purposes we consider 
as small-scale or smallholder any farmer who is a black (including African, coloured 
and Indian) male or female farming individually, rather than communally, on less 
than 3 hectares of land4. Small-scale black farmers are mainly resource-poor since 
they make little use of high-external-input agricultural technology and capital. There 
are some whom we identify as resource-medium – that is, they are able to make some 
use of conventional agricultural technology5, inputs and capital, but they also make 
use of locally available agricultural inputs. Consequently, we stratify this group into 
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two types: resource-poor and resource-medium. The resource-poor group tends to 
farm mainly for subsistence purposes, while the group with access to some resources 
tend to farm more for commercial purposes and consume some of their produce. Our 
research experience informs us that the farming practices of the farmers in both these 
groups are often a mixture of ‘traditional’ and conventional practices. Close scrutiny 
of these practices also reveals that they contain improvements on and local adaptations 
of both.

There are a number of characteristics that distinguish African smallholder farmers 
from North American and European large-scale farmers, and also from some large-
scale farmers found in Africa, parts of Asia and South America:

• Generally restricted access to farmland: The size of land available to African 
farmers can be anything between 0.1 acres and 10 acres.

• Multiple cropping systems: African smallholder farmers actively engage in 
intercropping and multi-storey cropping, rather than monocropping. This 
means that they plant a number of crops in a single field. This is a consequence 
of the small size of their farms, the challenging environmental (climatic and 
soil) conditions and the subsequent need to spread their risk. If one crop is 
lost they will still receive the benefit of the other crops. It also serves as a crop 
insurance strategy. Monocropping would increase their risk dramatically and 
would remove their insurance. This practice also enables farmers to produce 
for more than one market and purpose. If crops are monocropped rather than 
intercropped, it is done by allocating small areas of the land to a specific crop 
so that on one parcel of land you might find several diverse crops being grown. 
The practice seems more common with farmers whom we would term resource-
medium. Again, it provides a measure of risk spreading. 

• Lack of subsidies: Whereas European, North American and Chinese farmers 
receive government subsidies, African farmers do not. Even large-scale African 
farmers no longer receive subsidies from their governments. In the event of crop 
failure, they usually fail to recoup the production costs. 

• Mechanisation: Farming in Europe and North America is highly mechanised, 
while in Africa most farmers tend to rely exclusively on human labour and 
animal traction. In South Africa some resource-poor to resource-medium 
farmers use a mixture of both forms of traction (Hart, 2002).

• Low-external-input agriculture: External inputs, such as hybrid seed, agro-
chemicals and fertilizers are costly and often difficult to access. Consequently, 
African resource-poor farmers tend to make very little use of these external inputs. 
Instead, many have developed their own systems of crop rotation, fertilisation, 
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composting, manuring, seed and crop development, storage and exchange, pest 
control etc., that rely almost exclusively on locally available resources. Numerous 
examples of these practices are recorded in Reij and Waters-Bayer (2001) and 
Van Veldhuizen, Waters-Bayer, Ramirez, Johnson and Thompson (1997) and 
coincide with what is known as the science of agro-ecology (Altieri, 2002). 

These practices are intrinsically interwoven within the farmers’ and local community 
members’ social and cultural systems (Hart, 2005). The high cost of external inputs 
and the fact that they were generally developed for more suitable uniform  
environments (where irrigation and other resources were readily available) than those 
inhabited by most African farmers are primary reasons for the failure of the Green 
Revolution on the African continent. High-input agricultural practices involve a high 
capital outlay and the farmers seeking credit in order to farm in this fashion. This 
method does not support the risk management system of intercropping and storey 
cropping6. When crops fail, farmers go into debt, as they cannot repay the credit 
advanced to them. 

• Most resource-poor farmers are unable to purchase agro-chemicals due to 
the costs associated with these products. Because agro-chemical fertilizers 
are expensive, these farmers rely on local crop residues, organic material and 
soil micro-organisms such as invertebrate, fungal and bacterial species for 
soil fertility. These components are stressed in agro-ecology and sustainable 
agricultural practices such as permaculture.

• Unlike their large-scale counterparts, 90% of farmers in Africa rely on saved 
seed as their primary source of plant material (Orton, 2003). Other sources 
for obtaining seed can include exchanging with neighbours and relatives (often 
associated with local cultural practices) or exchanging with and purchasing from 
extension services, local markets and rural supply stores (Orton, 2003: 23).

• Many resource-poor farmers breed and develop their own seeds, which have 
multiple site-specific requirements. Rosset (2004) points out that research in 
sub-Saharan Africa has shown that in the case of improved varieties of seed, yield 
response to fertiliser, variety, soil management, irrigation practices etc., is highly 
specific to the site in which it is planted, the soil, the season and also the farmer. 
His point is that while conventional breeding programmes do not consider 
these factors, many farmers’ breeding strategies actually include them over time 
– making their locally developed seeds more appropriate to local conditions than 
the more costly hybrids and transgenic varieties.
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Despite this list of distinctions, Packham (2002: 3) reminds us that when it comes to 
reducing risk and selecting technology there are a number of issues that all farmers 
generally have in common: 

…it is often forgotten that most farmers (and particularly small farmers) place higher 
value on reducing risk than they do on maximising production, and that they are more 
interested in optimising the productivity of scarce farm resources than in increasing 
land or labour productivity. Farmers will also choose a particular production technology 
based on decisions made for the entire farming system, not only on a particular crop.

Surveys of smallholder farmers in Peru revealed that farmers preferred alternative 
agricultural practices such as agro-ecology because it optimised labour usage, capital 
and the use of scarce resources and was accessible even to the poorest farmers (Altieri 
et al. 1998). Unfortunately, most policy-makers normally overlook factors regarding 
the nature of farmers’ circumstances and related decision-making. They are also 
ignored by agricultural researchers (be they economists, agronomists, geneticists or 
sociologists) and extension officers when developing or introducing technology in 
support of policy. A brief anecdote will help to illustrate the disparity between 
conventional advice and farmers’ circumstances. Despite being offered in good faith, 
advice is often given in ignorance. 

One can only imagine the thoughts that cross the mind of an African farmer when 
he or she is told by agricultural extension officers and researchers that all the ‘weeds’ 
in the household garden must immediately be removed to allow the maize or 
plantains (cooking bananas) to improve in quality and yield. The ‘weeds’ that many 
African farmers intercrop with staples (e.g., maize, bananas, sorghum and millet) or 
domesticated7 exotic vegetable crops (e.g., cabbage, pumpkin, green beans, tomatoes) 
actually form the major part of the diet of many African households. In some 
countries, including Uganda (TUAN, 1999), Kenya (Chweya & Eyzaguirre, 1999) 
and parts of South Africa (Twine et al. 2003; Hunter & Twine, 2005; our own 
observations during 2004, 2005), a number of varieties are sold in urban markets and 
are even grown in urban areas, such is their significance for urban and rural residents 
alike. These plants are relatively cheap to purchase in contrast to exotic vegetables 
such as cabbage and spinach etc., and many are more nutritious than exotic 
vegetables. In some parts of Africa many of these plants are not actively cultivated as 
they appear as volunteer crops on a seasonal timetable. In others they need to be 
actively cultivated because they are becoming a diminishing resource (Hunter & 
Twine, 2005). Weeds are typically defined as not necessarily bad or harmful plants, 
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but rather those that are in a place where humans do not want their presence 
(Reijntjes et al. 1993: 218). Consequently, local rural dwellers – unlike extension and 
research personnel – do not identify these plants as weeds because their presence is 
desirable and even vital to their food security, and often beneficial to sustaining their 
agricultural resources.

Most African farmers, especially those residing in the drier and drought prone areas 
of South Africa, produce crops for household consumption and, where feasible, 
attempt to sell any surplus that they make to local markets. This practice is remarkably 
different to that of European and North American farmers, and also large-scale 
commercial farmers in Africa, who predominantly concentrate on producing crops 
for the various national and international markets to which they have access. While 
these farmers tend to monocrop large tracts of land, the smallholder African farmers 
tend to intercrop on the relatively small pieces of land on which they practise 
agriculture. Intercropping is carried out for a number of reasons, including the 
spreading of the risk associated with crop failure. By virtue of intercropping the 
diversity of the crops planted ensures that even if one or two crops fail, at least some 
of the other crops should survive and that not all will be lost. Other reasons for 
intercropping include perceptions that the presence of some plants add to the 
development of others, either by providing natural protection such as shade and 
windbreaks or by replacing depleted nutrients in the soil that are removed by other 
plants (this includes the nitrogen-fixating properties of legumes).

Towards a global understanding of indigenous knowledge 
and local innovation

Indigenous knowledge is generally described as the knowledge that local people in 
a given area or community have developed over time and which they continue to 
develop (Scoones & Thompson, 1994a; Warren, 1991). Therefore, such knowledge 
is not static and not confined to the ‘original’ inhabitants of an area, rather it is locally 
developed knowledge that continues to be developed (Grenier, 1998; IIRR, 1996; 
Langill, 1999; Warren, 1992). It is usually:

• based on experience and can include the influences of externally derived 
knowledge;

• tried and tested over generations and even centuries of use (although this is 
not necessarily always so, as in the case of recent farmer innovations which 
might have been practised over a shorter period but could include some older 
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indigenous practices)8;
• adapted to local environmental conditions and forms part of the local culture;
• dynamic and changes continuously.

The content of indigenous knowledge is not confined to one subject only, 
but covers a wide range of diverse topics in a particular area. These include 
agriculture; animal husbandry; food preparation; local beliefs and rituals; education;  
institutional development and management; natural resource management; religion 
and spirituality; healthcare, etc. (Warren, 1991). It can also include sub-topics of these 
same topics. By virtue of the numerous topics that are included under the concept of 
indigenous knowledge and its use in local level decision-making, it is deemed a vital 
resource for development initiatives and in many instances can be equal or superior 
to what is generally described as Western scientific knowledge (IIRR, 1996; Langill, 
1999). Of course, as we shall see, this does not mean that indigenous knowledge is 
flawless and always equal to, or better than, scientific knowledge.

Indigenous knowledge is not a new development concept and was reportedly used 
in the late seventies. Since the 1990s scientists from diverse disciplines started to pay 
increasing attention to indigenous knowledge or what they then termed ‘indigenous 
technical knowledge’ – ITK (Grenier, 1998). In agriculture the focus on this local 
resource is seen as being the cornerstone of many agricultural development 
interventions in the developing world, in particular low-external-input sustainable 
agriculture or LEISA (IIRR, 1996; Langill, 1999; Langill & Ndathi, 1998; Mettrick, 
1993; Reijntjes et al. 1993; Scoones & Thompson, 1994a; Torkelsson & 
Anandajayasekeram, 2000). Many agricultural researchers and extensionists talk of 
indigenous technical knowledge (Chambers et al., 1989; Mettrick, 1993; Torkelsson 
& Anandajayasekeram, 2000). Some have tended to describe this resource in broad 
terms (Torkelsson & Anadajayasekeram, 2000), while others have interpreted this 
rather narrowly to refer exclusively to the role of people’s technical knowledge and 
abilities in agricultural production. Mettrick (1993: XXIII) describes indigenous 
technical knowledge as: ‘the knowledge of local people about their environment and 
the technical aspects of their farming situation, including a capacity to expand that 
knowledge through observation and experimentation’. 

During the latter half of the 1990s the trend has been to accept indigenous 
technical knowledge as being more a part of indigenous knowledge rather than one 
and the same thing (IIRR, 1996; Langill, 1999; Langill & Ndathi, 1998). As Scoones 
and Thompson (1994b: 18) explain:
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In recent years, this perspective [indigenous technical knowledge] has been expanded 
to consider indigenous knowledge as cultural knowledge, producing and reproducing 
mutual understanding and identity among the members of a farming community, where 
local technical knowledge, skills and capacities are inextricably linked to non-technical 
ones (i.e. cultural, ecological and sociological factors). ….it appears that this broader 
conception of indigenous knowledge is gaining wider currency [italics in original].

Given the breadth of local information that is incorporated into indigenous 
knowledge, an increasing number of agricultural and other development professionals 
have realised the importance of this local resource, especially in agricultural initiatives 
in marginalised areas. There are a number of reasons for the interest in, and value 
attributed to, agricultural indigenous knowledge:

• Farmers and rural households in marginalised areas strive to adapt both to their 
circumstances and to their natural environment. These are continually changing 
and farmers and farming households continuously adapt in order to survive. 
Resource-rich farmers in better and more central areas have used conventional 
science to manipulate the environment to suit their needs. Given the constraints 
of resource-poor farming households and their ability to eke out a livelihood in 
what are often the direst of circumstances – if service providers are to assist them 
to sustain or improve production, then an understanding of their indigenous 
knowledge is required.

• Most resource-poor farmers in marginalised areas have been practising low-
external-input agriculture (LEIA) for generations due to their typical location in 
these remote areas, and did this in spite of non-existent or minimal support from 
research and extension services. The implication is that they have developed a 
vast knowledge of such localised practices. In many cases this knowledge has 
proved to be an effective and efficient coping strategy for their survival. A 
further implication is that a strong foundation exists within these areas upon 
which sustainable agricultural practices such as LEISA can be built. Of course 
some of these practices are no longer sustainable due to increasing pressure on 
natural resources (Twine et al., 2003) and the rapid climatic changes that are 
currently being experienced.

• Indigenous knowledge can provide the currently constrained research and 
extension services with low-cost solutions. The latter form a base upon which 
further research (conventional and complementary) can be developed to 
optimise local practices (Torkelsson & Anandajayasekeram, 2000). Grenier 
(1998) cites Richard Wilk’s 1995 example of how, over a period of several 
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years, the numerous studies and projects that attempted to commercialise the 
production of edible palm oil from a native tree in the Belizean rainforest 
failed, despite access to high-yield trees and a range of tried and tested modern 
technologies. Throughout this period local household production, based on a 
variety of simple local technologies, never stopped. 

• Local farmers have developed ways to improve soil structure, water-holding 
capacity, nutrient availability, water availability, and pest control without using 
artificial inputs such as chemical fertilizers, pesticides and herbicides (see 
Reijntjes et al., 1993). These strategies often use carefully planned crop rotation, 
intercropping or companion planting methods that farmers have developed or 
adapted over time (Hart, 2005).

• Many local farming systems mimic nature ensuring that optimal use is made of 
sunlight, nutrients and rainfall. As nature changes, so farmers have continued to 
imitate it – thereby ensuring to some degree the sustainability of local agriculture 
(Reijntjes et al., 1993).

• The realisation that agricultural systems are intertwined with and often an 
important part of the local social systems has warranted closer attention being 
paid to agricultural indigenous knowledge and its embeddedness in the broader 
social context. This enables researchers and other service providers to more 
completely understand this knowledge and thereby avoid making incorrect 
assumptions about local practices.

• Often the farming systems employed are complex designs of ecological agriculture 
that farmers have fine-tuned to their local environment (Kotschi et al. 1990; 
Reijntjes et al., 1993). It is argued that the sharing of such knowledge can ensure 
the improvement of local systems and practices along the lines of sustainable 
agriculture (Chambers et al., 1989; Mettrick, 1993; Pretty, 1996; Reijntjes et al., 
1993; Scoones & Thompson, 1994a; Van Veldhuizen et al., 1997; Torkelsson & 
Anandajayasekeram, 2000).

• By virtue of the fact that indigenous knowledge is often disseminated across 
generations, giving it a long-term perspective, and is shared in varying degrees 
within communities, securing the notion of equity inherent in sustainable 
agriculture, it is believed to be a source of sustainability for the resource-poor 
farmer (Torkelsson & Anandajayasekeram, 2000).

Arising from this significance and awareness of the dynamics of indigenous 
knowledge, a number of agricultural and pastoral researchers now talk about farmers’ 
and rural people’s local innovations. According to Waters-Bayer and Van Veldhuizen 
(2005: 1):
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Local innovation refers to the dynamics of indigenous knowledge – the knowledge 
that grows within a social group, incorporating learning from own experience over 
generations but also knowledge gained from other sources and fully internalised within 
local ways of thinking and doing. Local innovation is the process through which 
individuals or groups discover or develop new and better ways of managing resources 
– building on and expanding the boundaries of their IK.

Local innovation is therefore intrinsically a part of indigenous knowledge and 
precisely what makes it work despite changing circumstances. With access to wider 
sources of knowledge and the assessment and incorporation of these into local 
practices, indigenous knowledge often loses its ‘traditional’ appearance. However, it is 
still locally developed and therefore remains indigenous knowledge.

With over a quarter of the world’s population dependent on resource-poor 
agriculture, and given the problems faced by industrial and green revolution 
agriculture such as declining yields, reliance on costly external inputs and increased 
tolerance of pests to pesticides (Chambers, 1994; Grenier, 1998; Wolf, 1986), 
coupled with the seeming significance of indigenous knowledge and local innovations 
in resolving some of these issues in particular areas, it is vital that more appropriate 
research is conducted in South Africa, sub-Saharan Africa and in other developing 
areas around the world. However, conducting such research is not always a simple 
process, as the value (or lack thereof ) that ‘Western’ trained researchers place on 
indigenous knowledge can be understood in three different and conflicting ways:

• It is a primitive form of knowledge, which is incorrect and unscientific, 
requiring conventional research to educate its users and thereby modernise 
them. Modernisation is the key and considered to be the best approach by 
proponents of this view.

• A small group of applied researchers see it as a highly valued and under-utilised 
resource that needs to be carefully studied and then the ‘best elements’ (those 
considered relevant by scientists) should be extracted and combined with 
science. This process is highly extractive and ignores the social, cultural, spiritual 
and other dimensions associated with indigenous knowledge which in fact 
make it effective. Unfortunately this is a fairly common approach, although it is 
nothing more than a weak attempt at legitimising indigenous knowledge in the 
eyes of academia.

• An even smaller group, emerging from the second, argue that neither form of 
knowledge, indigenous or scientific, can be regarded as a complete and static 
stock of knowledge as they reflect contrasting epistemologies, created within 
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specific environments. Both forms of knowledge are in fact evidence of dynamic 
processes of observation, investigation and experimentation. Both can include 
and adapt external innovations. Indigenous knowledge is equal to scientific 
knowledge and differs only in the resources at its disposal.

This last viewpoint has been given enormous support from agricultural development 
studies carried out by non-government and other organisations on smallholder farmers 
in developing countries around the world. This research has shown that if only the 
‘best tenets’ of indigenous knowledge are extracted, then the resulting technology 
or innovation is usually less effective. For example, trying to get farmers to plant 
an improved variety of a local plant without observing the necessary preparatory 
rituals or social taboos would be tantamount to trying to get an engineer to believe 
in a new concrete mixture when she knows that the foundations have not been 
correctly laid. Research has also identified that in the applied development situation, 
neither indigenous knowledge nor scientific knowledge can claim superiority over 
the other – rather they complement one another. Therefore the premise that one 
is universally better than the other is incorrect, it is their contribution within the 
context of a particular problem or requirement that is important. This realisation 
has resulted in a greater awareness of the dynamic nature of indigenous knowledge 
and its role as an important resource for sustainable local agricultural development. 
Some modern scholars have argued that by comparing and integrating scientific and 
indigenous knowledge, the most suitable solutions to development issues can be 
found (Gorjestani, 2000; Grenier, 1998; Millat-e-Mustafa, 2000).

An overview of indigenous knowledge research in South 
Africa

Since 1994 much has been said about indigenous knowledge and its role in a 
democratic South Africa. However, for those not directly involved, little seems to 
have been achieved towards integrating indigenous knowledge within a democratised 
South Africa. In November 2004 the Arts and Culture Portfolio Committee of the 
Parliament of South Africa approved the Indigenous Knowledge Systems (IKS) Policy 
for South Africa, making it clear that much was in fact done behind the scenes. This 
policy consists of four key areas:

1) Affirmation of African cultural values in the face of globalisation;
2) Development of services provided by indigenous knowledge holders and 

practitioners;
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3) Contribution of indigenous knowledge to the economy; and 
4) Interfacing with other knowledge systems.

All four areas are undoubtedly relevant, but areas 2 and 3 stand out in terms of the 
contribution indigenous knowledge can make towards resolving two key problems 
facing Africa: 

• Poor health, including HIV/AIDS, and 
• Poverty, including food insecurity. 

With approximately 80% of the African population using traditional medicines to 
meet their healthcare needs and the vast majority of sub-Saharan African residents 
dependent on resource-poor agriculture (characterised by a lack of modern inputs 
and an almost exclusive reliance on locally available resources) for their livelihoods, 
indigenous knowledge can make a significant contribution to alleviating these 
problems.

In the general context of development, areas 1 and  4 are also important. Globally, 
and throughout Africa, indigenous knowledge has had to interface with other 
knowledge systems, in particular the dominant paradigm of ‘Western scientific 
knowledge’. This interaction has largely been on the health and agricultural 
development frontiers, and has been far from friendly or even mutually beneficial. 
On the health frontier, and given the commodity orientation of the capitalist 
economic system, ‘indigenous’ populations in South Africa – particularly elders and 
traditional healers – were sought out for their knowledge of the medicinal properties 
of various local plants. These are the bio-prospecting tendencies of many local and 
international researchers and research organisations – be they public or private. The 
Council for Scientific and Industrial Research (CSIR) is a pioneer in the bio-
prospecting field within South Africa. Researchers have often used this knowledge for 
their own enrichment, giving little credit and acknowledgement to the local 
informants, and no reward, even when this became an issue. In a nutshell, the process 
has been predominantly one-sided and extractive – making the term bio-prospecting 
doubly appropriate.

One of the concerns with these extractive activities is that they have raised the need 
for and thereby created the problem of trying to protect indigenous or local 
knowledge by attaching intellectual property rights (IPR) to such knowledge. This is 
problematic because indigenous knowledge is generally communally held or shared 
by a number of people who are often not clearly identifiable, and no clear legal 
evidence exists as to where the ideas originated. Similarly, we noted previously that 
indigenous knowledge is dynamic and continually changing. The problem is further 
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compounded by the difficulties in attaching IPR to intangible products and the fact 
that indigenous people often tend to be economically marginalised – therefore not 
being able to afford the costs involved in attaching and enforcing their IPR on 
tangible goods as prescribed by the legal process. In a discussion on IPRs in other 
parts of Africa, Kuyek (2002) argues that because of their resource-poor circumstances, 
IPRs might in the future prevent many African farmers from getting access to 
valuable local natural plant resources unless they have the money to purchase access 
rights to these resources from the holders of the intellectual property rights.

On the agricultural frontier, much of the research that has taken place has been 
linked to the commercial production and sustainable harvesting of medicinal plants 
by rural dwellers to ensure that rural communities can participate in the local and 
global economy in a sustainable fashion, without depleting South Africa’s stock of 
medicinal plants. The South African Agricultural Research Council (ARC) has largely 
carried out work of this nature for crops such as Devil’s Claw (Harpagophytum 
procumbens), Marula (Sclerocarya birrea spp.), Buchu (Barosma betulina) and 
Honeybush (Cyclopia spp.). The CSIR has carried out work on the health benefits, 
nutritional composition and improved processing of numerous local plants which are 
purported to have medicinal properties and are in demand by a predominantly 
European and North American import market. The ARC and the CSIR have also 
done some research on indigenous food crops and infusions, mainly around the area 
of improving yields, post-harvest quality and processing. However, there is a concern 
that much of this research is carried out on stations and is often not appropriate to 
the diverse socio-economic and agro-ecological circumstances of resource-poor 
farmers and households. Similarly, it is often not directly relevant to the purported 
beneficiaries. The implication is that those most needing support in the form of 
research are not receiving it at the end of the day, especially as much of the research 
is done in collaboration with private companies for commercial purposes.

To argue that the significance of indigenous knowledge in agriculture is not 
receiving attention in South Africa would be incorrect. Rather, we would argue that it 
is not receiving enough attention, nor is it receiving the right attention. For example, 
in a recent edited publication of indigenous knowledge uses in southern Africa, 
Normann, Snyman and Cohen (1996) only allocated two of the thirteen chapters to 
indigenous knowledge within the agricultural sector. The other eleven chapters 
concerned research done about medicinal plants and their uses. We would also charge 
that when attention is paid to indigenous knowledge use in agriculture, this focus is 
inappropriate as it emphasises commercialisation of indigenous plants under ‘suitable’ 
conditions. When the focus is on food plants and crops, the trend seems to be to adapt 
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them to conventional agricultural practices in order to improve their yield or make 
them resistant or tolerant to various conventionally determined pests and diseases. 
Local context and requirements are generally ignored. Unfortunately, these activities 
do not consider the direct benefits that current indigenous knowledge has for resource-
poor farmers and rural households, especially with regard to food security and meeting 
their immediate resource needs. The production of these plants and crops now become 
heavily reliant on external and expensive inputs and suitable environmental conditions. 
Such technology is inappropriate for resource-poor farmers.

Farmers and agrarian households typically have immediate needs with regards to 
food security and cannot wait years for the results of conventional agricultural 
technology to bear fruit. Similarly, they cannot afford to wait for agricultural research 
and extension services to provide them with solutions, therefore the most dynamic 
among them will innovate using the resources they have at hand. By providing a 
number of examples of the different uses of indigenous knowledge and local 
innovations in smallholder agriculture, we show that it is an area that needs further 
attention, including a different focus, from the research community, specifically those 
engaged in sustainable development and poverty alleviation. 

Examples of indigenous knowledge use and local innovation 
in South African agriculture

In our discussion on the global understanding of indigenous knowledge it becomes 
clear that indigenous knowledge and local innovation involve new or external 
knowledge as well as ‘traditional’ knowledge. The mixture of and the manner in 
which this knowledge is manifested depends largely on local circumstances and 
requirements. Locally derived knowledge is generally perceived to have a positive 
effect with regard to local agricultural activities, mainly because it is adapted to face 
the challenges of local physical and social circumstances. Proponents of indigenous 
knowledge are in agreement that it is dynamic and changes continuously, depending 
on local circumstances. What is often not clear is that indigenous knowledge and 
local innovation are not solely concerned with technology such as implements or 
practices, and technology development as suggested by Mettrick (1993). Indigenous 
knowledge also relates to social capital and the formation or improvement of social 
institutions, which improve the farmers’ circumstances, thereby improving their 
relative opportunities. 

By means of the examples that follow, we will illustrate the different forms that 
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indigenous knowledge, including local innovation, take in the context of resource-
poor agriculture in South Africa, albeit by no means a comprehensive list of examples. 
We also include cases that illustrate that many of the indigenous practices actually 
coincide with conventional scientific practices and can be understood in terms of 
scientific theories. However, one important aspect of all indigenous knowledge 
practices is that use is made of locally available resources, irrespective of whether or 
not these resources originated locally or were introduced at some stage from outside 
the area. Its functionality depends on maximising the use of local resources. 
Consequently, deterioration in the availability of local resources can result in local 
knowledge changing or becoming ineffective. The list of cases do not include 
examples of the fairly common indigenous knowledge practices such as seed 
broadcasting, intercropping, companion planting and local variants of crop rotation 
and soil fertilisation. The cases are not presented in any order of priority, but are used 
to illustrate the multiple ways in which indigenous knowledge contributes to 
agriculture and specifically to local food production and thereby food security.

The first case from KwaZulu-Natal looks at the use of the sisal plant as a place in 
which chickens are encouraged to lay their eggs.

Case One: Sisal (galboom) chicken nesting boxes – Msinga, KwaZulu-Natal

Local dogs have a habit of eating any chicken eggs that are laid on the ground in the local 
homesteads in this area. Generations ago local residents developed a means of creating 
nests which protected chicken eggs from scavenging dogs. This practice is still used today. 

After the sisal plant (Agave sisalana spp.) has flowered, it dies and falls over. The leaves 
from the uprooted plant are removed to enable transportation to the homestead. 
There the leaf bases and the root base are removed with a saw. The base is removed 
at an angle so that the top end of the stem points upwards with a slight slant. A 
bush knife is then used to remove the fibrous contents of the stem and hollow it out. 
Once this is done, burning grass is used to remove the remaining fibre, resulting in a 
smoother internal surface. The stem now represents a flat-bottomed bowl. If the sisal 
stem is prepared while it is still slightly green, a smoother internal finish is obtained 
and is said to reduce the incidence of lice. The finished stems are then filled with a 
small amount of straw and fastened in trees around the homestead. These nesting 
boxes are accessible to the hens but not to the dogs. Local users point out that these 
nesting boxes are better than tin or plastic which becomes very cold in winter, with the 
result that the hens leave their eggs instead of staying and waiting for them to hatch. 

Source: Adapted from Letty & Alcock (2005: 4)
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We recently noticed a similar practice in eastern parts of the Limpopo province south 
of Tzaneen, where the local people make nesting boxes by weaving grass into a similar 
bowl-like shape. In this area sisal plants are not readily available on communal land, 
as most can be found on commercial farmland. Since restrictions in accessing the sisal 
plants deny local people the use of this resource, they simply used a different resource 
(grass) for the same purpose. This example demonstrates the importance of context 
to indigenous knowledge. Sisal is not an indigenous plant and was introduced to 
South Africa from Mexico a few centuries ago. It is a vegetative crop and spreads quite 
easily, surviving in harsh and marginal conditions. While sisal is mainly produced 
for its fibre, local Zulu women had found another use for the plant once it had 
died, increasing its utility. Women in this community do not have access to secure 
conventional breeding cages and consequently use a local resource that fulfils this 
need.

The second case involves the protection of sorghum, and specifically sorghum seed 
that is required for planting in the next season, ensuring sustainable production of 
both crop and future seed demands. The desire to protect this seed in order to ensure 
its quality is a good indication of the significance that the farmer attaches to good 
quality seed.

Case Two: Protecting sorghum (amabhele) seed heads – Msinga, KwaZulu-Natal

Sorghum (Sorghum bicolour spp.) is believed to have its origin in Ethiopia from 
where it has spread to various other parts of the world. In South Africa it has become 
internalised in the African culture and is grown locally, used as grain and for making 
traditional beer. However, the seed head is prone to damage from birds at certain times 
of the year. Generations ago local households in Msinga developed a means to protect 
the seed heads by wrapping them with grass. For some reason this practice died out. 

Recently a local farmer, Mr Majozi, started using this practice again as a result of increased 
bird-induced damage to his seed heads. The heads need to be protected before they 
turn red (start to ripen) because even at the milky stage birds may begin causing 
damage. Mr Majozi reports that he protects the heads by covering them with grass, other 
plant material and even pieces of cloth. Since this is a time-consuming process, attention 
is first given to the sorghum heads that are going to be used for seed and the heads that 
will be consumed after harvest are attended to after that. Seed heads are selected if they 
are large, with a thick stalk and big, obvious seeds. In order to be effectively protected, the 
seed heads must be completely covered with the grass or material. 
Source: Adapted from Alcock & Letty (2005: 4) 
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The above case illustrates how changing circumstances resulted in the revisiting of 
‘traditional’ practices. It also shows that practices are often grounded in knowledge 
about a number of factors, including the plant’s growth process and the habits of the 
local animals (birds in this case). Locals know that relevant practices have to be carried 
out at the correct time to ensure that they are effective. In this regard, indigenous 
knowledge is comprehensive and the farmer makes a point of understanding and 
integrating all the factors involved.

Case Three: Pruning the pumpkin plant (Cucurbita spp.) to maximise yield – Nkwalini, 

KwaZulu-Natal

For many generations rural women have been pruning the tips of the pumpkin vines. 

According to a Nkwalini farmer, Mrs Ncube, this practice results in an increase in the 

size of the pumpkins harvested. She says that there is a belief that in order to get 

maximum benefit from this practice it is important that it is done by a person with 

extra fingers or toes (physical deformity). As Mthethwa (2005) suggests, the practice of 

pruning to bring about higher yields is supported by scientific theories, as many crops 

are pruned in order to stimulate growth and ensure improved quality and yield of the 

crop. He recalls being woken up as a child by his grandmother and told to prune the 

pumpkin plants. 

Source: Adapted from Mthethwa (2005: 5)

The case of the pumpkin plant’s pruning illustrates that indigenous practices coincide 
with scientific practices and theories, thus strongly repudiating the idea that all these 
practices are incorrect or backward. Of course the notion that a deformed person can 
influence yields, as described in the case, probably has no scientific basis. However, 
one could speculate that the custom was a possible means of ensuring that, despite 
deformity, such people would have a role and intrinsic value in local societies. It would 
ensure their not being ostracised in any manner, as their deformities could in fact be a 
benefit to others and allow them to make a meaningful contribution to their society. 
If this is the case, it supports the claim that indigenous technological knowledge is 
embedded within local culture and beliefs. It is also an example of an indigenous 
practice that has been continued for a number of generations. Given that the practice 
is underpinned by scientific theory, its use is encouraged and consequently spreading 
among community members. 
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Case Four: Production of maize seedlings – Bulwer, KwaZulu-Natal

A Bulwer farmer, Mr Mkhize, wanted to ensure that he had seedlings to plant in early 
October 2001. In order for them to develop, the seedlings needed to be kept in a 
warm environment. However, with the local community nursery failing to produce the 
services and products that it had planned and with the eventual termination of the 
project, this facility was not available to local farmers. Mr Mkhize consequently decided 
to make his own seedlings. He obtained some seedling trays, shade cloth and sacks 
from the terminated project. Along one side of his house he erected some shelves and 
fastened the shade cloth. He placed the seedling trays on the shelves and covered 
them with the shade cloth to ensure that they stayed warm during cold periods and 
encouraging germination. The pockets in the seedling trays were filled with a locally 
made growing medium (a mixture of ash, kraal manure, compost and soil, which he 
said was his own mixture) because commercial medium was not available and too 
costly to purchase. The ash reduced the soil acidity, while the manure and compost 
provided organic fertilisation and retained water. In each of the pockets in the seedling 
trays, Mr Mkhize planted a maize kernel and watered these regularly. Opening or 
closing the shade cloth controlled the amount of sunlight that reached the seedlings 
and thus also the temperature of the enclosure. Mr Mkhize was able to control the 
environment to ensure that he would produce suitable maize seedlings despite 
inadequate local conditions. 

Source: Adapted from Khubone (2005: 12–13)

The innovation described in Case Four is based on a mixture of indigenous 
knowledge, external knowledge and the availability of various resources of local and 
external origin. The described activity clearly follows scientific practices and only 
differs from more formal nurseries by virtue of the materials and the amount of space 
used. The availability of the various materials and their use influences the success of 
this activity. The closure of the community nursery project resulted in the availability 
of the shade cloth and the polystyrene seedling trays. If these were not available, 
then other alternatives would have needed to be sourced, and might not have been 
available. African farmers have been producing seedlings for countless generations 
irrespective of the lack of modern facilities and materials. This indicates that the 
practice itself is not new. During fieldwork carried out in 2002, one of the authors 
noticed that Ugandan farmers used palm fronds for shade and temperature control 
and set a certain portion of land aside for seedling beds, as they do not have access 
to seedling trays and shade cloth. These resources were not available to Mr Mkhize. 
His successful production of maize seedlings is highly dependent on access to water, 
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as the maize seedlings need to be watered regularly. Fortunately, access to water is 
not a problem for him at this time. The combination of locally available resources 
has enabled him to produce good maize seedlings, which are expensive for him to 
purchase and he can now use the money on other goods he considers important. 
The sustainability of this practice will depend on the lifespan of the current materials 
(plastic shade cloth, polystyrene seedling trays and of course sufficient water) he 
is using, and on his ability to replace them either with similar materials or to find 
suitable alternatives. 

Case Five: African vegetables: An indigenous resource – several sites in South Africa

Many rural communities in South Africa rely on foods that are harvested from plants 
growing in the wild or which occur in their household gardens and fields as seasonal 
volunteer crops. Volunteer crops are usually a result of previous cultivation of this plant 
or, alternatively, of not having removed it during weeding activities. Although many of 
these plants are indigenous to Africa, others originate from other parts of the world. 
Nevertheless, given their suitability to local social and environmental conditions, they 
are an important part of local culture and livelihood resources. The different parts of 
the plants that are used as foodstuffs include roots, tubers, stems, rhizomes, leaves, 
flowers, fruits, nuts, gums, berries, cereals and legumes. Generally, at least two parts of 
the plant can be eaten, of which the leave is almost always one. In South Africa local 
people formerly ate a diet of meat, milk, wild cereals and wild plants, but lately the Pedi 
proverb ‘Meat is a visitor, but morogo a daily food’ has become a reality for most rural 
people (Fox & Norwood Young, 1982). Morogo is the Sepedi name for traditional leafy 
vegetables.

Knowledge of the different groups of plants is available from both males and females. 
In all villages leafy vegetables tend to be the domain of the women. Knowledge of fruit 
and cereals seems to be in the male domain, with children having only rudimentary 
knowledge of these plants. The formal schooling of the children was blamed for the 
lack of their knowledge, as small boys go to school and do not spend days in the veld 
looking after livestock and surviving on their knowledge of wild plants. The girls only 
tend to know the common and abundant traditional vegetables such as amaranth, 
cleome, cucurbits and actively cultivated vegetables (pumpkins, cowpeas, etc.) as they 
spend their days at school and have to do homework before dark, due to a lack of 
electricity. Due to indigenous knowledge over decades being labelled as ‘backward 
knowledge’, the youth tend not to be interested in the knowledge and plants. Current 
schooling curricula also seem to emphasise Western norms rather than including 
those that are important to rural households. Where awareness of the value of these 
plants has been created, the interest among the youth also heightened (Vorster et al., 
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2003). Raising awareness of traditional vegetables would help to improve the status 
of ‘poverty foods’ and ‘backward knowledge’, thus making it more acceptable to the 
younger generation. This is an important measure that must not be ignored where this 
kind of labelling has taken place.

The status of the leaves in the different gender and age groups varies for the different 
cultural groups. In the Eastern Cape the Xhosa consider leafy vegetables to be 
‘women’s food’ that is mixed into porridge made from maize flour. Men also eat it, but 
prefer to eat meat. The Zulu, Shangaan, Swazi, Pedi and Ndebele groups tend to eat 
the leafy vegetables as a relish with porridge, and although not always the preferred 
food of men, it is eaten by all. No gender differences were noted with regard to 
gourds (cucurbits), and the wide variety of cucurbits available in most areas helped to 
increase the variety in taste. Different ethnic groupings tend to prepare their traditional 
vegetables in one particular fashion, and exposure to other preparation methods 
increases the variety of their diet, both in terms of taste and nutritional content.

The different study areas highlighted the differences in cultural preference in terms of 
taste and plant choice. Generally, men were found to prefer the bitter taste of blackjack 
(Bidens pilosa L.), which was found in most areas, although these leaves were mixed 
with other leaves to give the dish more flavour. Amaranth was used in all the areas, 
with the Zulu and Xhosa mainly consuming it on it’s own or as part of a mixture of 
leaves. Spiderplant (Cleome gynandra L.) was generally preferred to amaranth in the 
areas where it grows (the hotter northern parts of South Africa and amongst the Pedi 
and Shangaan). However, while individual ladies might broadcast seeds of cleome, 
this is not common practice. In these areas, amaranth was added to other leaves and 
seldom consumed on its own. Pumpkin was always in the top five vegetables when 
it came to preference and use, with it being most popular in the northern regions. 
A dish using the young leaves and young pumpkins was found to be very popular 
everywhere, and the Venda also added pumpkin flowers to the dish. The fact that the 
leaves, stems, pumpkin fruit and flowers can all be consumed gives the pumpkin its 
importance and priority over other plants. Research by the authors of this paper shows 
that where a plant provided a number of sources of foodstuff, it enjoyed a higher 
priority among local people. It was also noted that in the drier northern parts of South 
Africa, greater significance was given to plants whose leaves could be stored and dried 
– making it available as food during the dry winter months. Chenopodium album L. is 
commonly used in the Eastern Cape, but is not as important in the northern regions. In 
each region individual crops are grown that are very specific to the local ethnic group.

African vegetables are important to local food security. Fieldwork in Limpopo 
indicated that in two rural villages 95% of the 108 households surveyed reported 
to be consuming African vegetables at least twice a day on average, while only a 
slightly lower percentage said they preferred these vegetables to exotic vegetables. 
All households remarked that African vegetables grew easily, without much labour 
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and inputs, and that unlike exotic vegetables they did not require costly irrigation, but 
relied exclusively on seasonal rainfall. Only 5% of households did not have any African 
vegetables growing in their home garden. This was a result of having recently moved 
to the area or not having money or materials to erect a fence to protect food plants 
and crops. It was also noted that while most of the younger people (under the age of 
35) who were interviewed said they preferred exotic vegetables such as cabbage, they 
still consumed African vegetables because these were more readily available if you did 
not have money to buy cabbage.  

During discussions on the importance of these crops for food security, the general 
impression was that the attributed importance differed vastly from household to 
household. Households in which most members did not earn a constant income 
tended to be more reliant on the African vegetables. This was especially true where 
unemployment was high and in the older households where children no longer 
qualified for child support grants. Food was expensive in winter and the dried African 
vegetables formed the basis of nutrition in most rural households, contributing up 
to about 80% of their total food use (excluding maize) in winter. Households tried 
to add some other source of protein (usually in the form of chicken heads, necks 
and feet) to their diet once a week. Most rural households attached importance to 
African vegetables for their food security, but the label of ‘poverty food’ had negatively 
affected the children’s and youth’s perception of these foodstuffs. Most youths 
reported preferring to eat exotic vegetables such as cabbage despite admitting to a 
belief that African vegetables were more nutritious. Taste seemed to be a big issue 
regarding preference. Addressing the status issue would also help to increase the 
acceptability of African vegetables.

Cultivation of African vegetables is not all that extensive, with the main reason for 
cultivation given as household food security. Pumpkins are planted in all the areas 
studied, as it is an easy plant to grow and seeds are readily accessible. Cowpeas (Vigna 
ungucuilata L.) are sometimes planted, with people in the coastal areas planting 
amadumbes or cocoyams/taro (Colocasia esculenta L.) as a source of tubers (starch) 
and leaves. Cassava (Manihot esculenta Crantz.) is not widely known, but the Shangaan 
and Tsonga people brought it with them from Mozambique generations ago. Cassava’s 
dual purpose, as a source of both tubers (starch) and leaves, makes it a popular crop 
with these groups. Due to the short period (approximately three months) in which wild 
leafy vegetables can be harvested (leaves become tough once the plant has flowered), 
the establishment of cultivated crops or improved harvesting techniques would help 
improve the leaf yields. The high rate of vitamin A deficiency in South Africa can be 
addressed to some extent by promoting the cultivation of these hardy and drought 
tolerant crops, as both pumpkins and amaranth are naturally high in vitamin A.

The distance from a market clearly has an influence on the use of African vegetables. 
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If the market is far and taxi services are not easily available, people rely more strongly 
on African vegetables. Due to the social grant and pension systems, family members 
have to go to town once a month, thus enabling them to buy food supplies that keep 
well (oil, maize flour, sugar, etc.). Tinned foods are very expensive and fresh fruit and 
vegetables can only be kept for a short time. This emphasises the need for cheap or 
free low-input home grown foods when others are not available. African vegetables are 
commonly seen as an additional source of food, due to their ability to grow in these 
generally marginal areas using low external inputs.

The drying of traditional vegetables, especially leafy vegetables, was found to be 
very common in all the areas. In some areas of the Eastern Cape the knowledge of 
how to dry some of the different vegetables seems to have been lost. When offered 
information on how to dry the leafy vegetables, this was readily accepted. Some of the 
older people felt that the information may have been lost due to the high incidence 
of conflict and unrest in the area between the 1980s and the early 1990s. This lack 
of knowledge about drying often results in food shortages in the winter and spring 
months. Most of the leaves are dried in the sun, with the rural people in the northern 
regions both blanching and not blanching the leaves prior to drying. The Xhosa tend 
to dry without blanching. Blanching softens the leaf, thereby lengthening the shelf 
life. The shelf life of all the vegetables except cowpeas was mentioned as something 
they would like to have improved. Drying of cucurbit fruit was not very common in the 
northern regions, while the Xhosa practise limited drying of the fruit. Almost none of 
those consulted in this study mentioned the drying of exotic vegetables. The only ones 
that were dried by a handful of informants were spinach and cabbage.

In areas where African vegetables are sold, women are the main marketers and 
they use the money earned from these sales to purchase basic necessities for the 
household. The importance of this source of money should not be underestimated, 
as it is used for health care, education and unexpected expenditures encountered 
during the year. Some use the money to help augment their food supply by buying 
staples. This information is usually never given as a household income, and often never 
mentioned as a source of livelihood unless specifically requested. Women like to keep 
this as a hidden source of income and the subject should not be addressed in the 
presence of males.

African vegetable seed systems are generally not functioning anymore, which has 
led to the loss of some plants in communities and poses a serious threat to local 
biodiversity. Some of the more common plants such as amaranth and cleome are 
becoming scarcer due to the heavy thunderstorms that cause soil erosion and the 
loss of seeds in the process. Hunter and Twine (2005) also remind us that population 
pressure and the reliance on African vegetables harvested in the wild are gradually 
depleting this source of food. The ramifications of this resource deterioration will be 
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both ecological and social. Re-establishing seed systems in communities is not only 
important for African vegetables, but would also be beneficial for other non-hybrid 
crops. Cultural changes in the local situations have resulted in the discontinuation of 
the role of the traditional keeper of the seeds among current community members, 
and is part of the disintegration of social systems in many rural areas. Maintaining 
seed systems is an important part of preserving biodiversity and should be addressed 
by making the information available and improving the importance of such a person 
within the community.

Source:  Adapted from Vorster and Jansen van Rensburg (2005), with additional information based on recent 

research by the authors

The condensed study of African vegetables provided in Case Five illustrates a number 
of important aspects of indigenous knowledge:

• Local people have included locally available plants (irrespective of their origin) 
into their local cultural practices and in this instance these plants provide 
nutritious foodstuffs. Table 1 is a comparison between the nutrients found in 
three African vegetables and those found in conventionally cultivated cabbage, 
as the latter is consumed by many rural households in Africa. Cabbage was 
generally found to be the least nutritious of the plants compared.

• Knowledge of the properties of the available plants makes them important to 
local people, specifically because they require few external inputs and labour 
and grow relatively easily in the marginal and rain-fed conditions where many 
rural people live.

• While people in different areas are aware of the same plants, their knowledge 
and use of the plants may differ for any number of reasons, including culturally 
determined preferences and requirements.

• Attitudes towards certain cultural items, combined with local circumstances, are 
resulting in the loss of associated knowledge despite the awareness that these 
items are important to future survival.

• Environmental changes are affecting the availability of some of the plants. 

Case Five also illustrates two alarming factors. Firstly, indigenous knowledge is 
eroding. It is no longer transferred between generations due to changing social 
systems, despite the significance of these plants to food security and livelihoods. 
Secondly, changes in population pressure on natural resources and a breakdown in 
the in-situ conservation strategies are starting to result in the deterioration of this 
natural resource. This is despite the plants’ significant contribution to food security 
and the fact that existing exotic vegetable cultivars cannot make a comparable 
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contribution, as they lack diversity and drought tolerance. 
The indigenous knowledge associated with African vegetables and their importance 

for the food security of many rural South Africans warrant further discussion – 
especially against the background of food security activities that emphasise food 
production and improved access to food in a country and region faced with two 
primary problems: water scarcity and the HIV/AIDS pandemic. Water scarcity and 
periodic drought in parts of the country and the region as a whole indicate that the 
production of conventional crops, using conventional agricultural practices, will 
encounter greater problems in marginalised areas due to an unfavourable environment 
and climate. Given their general remoteness and poverty, these are the areas that need 
to be able to produce their own food crops. They need to ensure a measure of local 
food security in order to overcome many of the problems associated with access to 
food. The loss of a household member’s labour due to HIV/AIDS-related illness or 
death, or even the loss of labour due to caring for afflicted household members, 
affects the household in a number of ways. Often there is a loss of remittances and 
income due to death or incapacitation or there can be a loss of household labour 
supply, with the result that household activities have to be spread amongst the 
remaining able members (Hunter & Twine, 2005) who are themselves already 
engaged in other livelihood activities. The implication is that many households will 
not be able to carry out all of the existing or increased number of tasks, or at least not 
without making considerable sacrifices in other livelihood activities. In such 
circumstances, crops that are generally drought tolerant, that require very little water 
and inputs to produce a sufficient yield, and that demand very little labour during the 
cultivation process become important to food security – as does their associated 
indigenous knowledge. Table 1 illustrates that these crops tend to be more nutritious 
in comparison to the favoured exotic vegetables, a fact which is supported by most 
rural households. The potential of these plants in the light of current conditions in 
southern Africa is something to which research and extension services in South Africa 
need to give greater attention.
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Table 1:  Comparison of the nutritional content of five African vegetables and one 
domesticated vegetable

Amaranth Spider 
plant

Cleome 
gynandra

Cowpea

Vigna 
inguiculata

Jute/Jews 
mallow

Corchorus 
olitorius

Pumpkin 
leaves 

Cucurbita 
maxima

Cabbage

Brassica 
oleracea 

var. capitata

Iron (mg) 8.9 6.0 3.9 6.3 15.9 0.7

Protein (g) 4.6 4.8 4.1 5.2 4.2 1.7

Moisture 
(%)

84.0 86.6 87.6 81.0 87.3 91.4

Calories 42 34 26

Carbo-
hydrates (g)

8.2 5.2 6.8 10.3 5.0 6.0

Fibre (g) 1.8 1.2

Ascorbic 
acids/Vit C 
(mg)

64 13 54

Calcium 
(mg)

410 288 221.1 548.5 382.9 47

Phosphorus 
(mg)

103 111 80.1 136.4 119.2 40

ß-carotene/
Vit A (mg)

5716 2249.35 3662.99 1694.55 100

Thiamine 0.05 0.05 0.07 0.12 0.04

Riboflavin 0.42 0.1

Folic acid 
(mg/100g)

122 107 90

Source:  Adapted from Food and Agricultural Organisation of the United Nations, University of Pretoria and North 

West University

The sixth case looks at the importance of making use of local institutions to encourage 
sustainable development by ensuring local community cohesion and the conservation 
of natural resources that are deemed necessary for sustained livelihoods. Rather 
than alienating or replacing a local institution, it is included in the development 
framework that relies on people revering its presence and respecting its contribution 
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and authority. The Traditional Authority ensures that local households adhere to the 
strict rules required in the communal management of rangeland.

Case Six: Collective grazing management – Bergville, KwaZulu-Natal

Okhombe ward is under communal tenure, but all stock is individually owned. Until 
recently, the community members have experienced a number of problems, namely:

•  Stock theft
•  Traditional herders (young boys) now attending schools and cattle left to wander 

off, causing damage to crops and resulting in conflict between local residents
•  Degradation and erosion of land resources due to overgrazing
•  Escalating costs in employing herders (± R300 a month)

The local community decided to move away from individual responsibility for stock 
management towards a collective, sustainable management of rangelands and stock. 
This decision resulted from revisiting their traditional land management practices and 
led to the community forming a Livestock Committee and strengthening relations 
with the Traditional Authority. This strengthening of local institutions and collective 
discussion by all those involved resulted in the communal management of stock and 
land resources under strict rules governed by the Traditional Authority.

Community herders were employed and communally remunerated, reducing 
household costs from R300 to R5 per month. Cattle posts were built and cattle were 
separated to ease the work of the herders and to protect natural resources and 
local cultivated crops in gardens and fields. Locally available resources and materials 
were used to establish shelters for herders at the cattle posts. External resources 
were obtained to erect fenced camps and crush-pens. Because they are communally 
employed, herders have the responsibility of looking after the communal resources 
(natural and physical) and ensuring that the fences and camps are maintained. Crop 
yields have improved and so has the availability of grass for thatching the roofs of the 
local houses. Controlled stock movement is also improving fodder availability. Advice 
on optimal times to move cattle between camps is obtained from external specialists.

Source: Adapted from Tau (2005: 9)

Most of the preceding examples noted the importance of natural capital for 
agricultural development. However, social capital, such as local institutions, is 
clearly important in development projects, as this case illustrates. Notwithstanding, 
this alone might not be sufficient and collaboration with external agencies is often 
necessary to optimise practices. In this instance the local households strengthened 
their relationship with the Traditional Authority, making use of its presence and 
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attributed reverence to ensure that the local residents would adhere to communal 
agreements and strategies for communal rangeland management. It is significant that 
the service providers involved in the project and the local residents did not attempt 
to replace the role of the Traditional Authority by forming the Livestock Committee. 
Rather, they revisited the role of the Traditional Authority and linked the Committee 
to it. The decision to do this has resolved a number of problems and is innovative 
in the sense that everybody now has to share responsibility for the cattle and for the 
natural and other resources. External service providers and specialists are included 
in the project to support new practices. While communal rangeland management is 
seldom successful, it seems to work in this instance, highlighting the importance of 
local context to the success of interventions.

The final case (Case Seven) considers the significance of social relationships in 
ensuring that farmers are able to produce crops and access often highly restricted 
markets. It emphasises the importance of the linkages between farmers and how such 
can encourage and provide opportunities for technology development, which ensures 
sustained productivity despite changing circumstances. The technology used filled 
the gap that resulted from poor access to extension services, resources and cash flow.

Case Seven:  Producing deciduous fruit for the export market – Haarlem, Western Cape 
province

Exporting deciduous fruit from the Western Cape province of South Africa to markets 
in Europe, North America and Asia contributes significantly to the province’s gross 
geographic product. The main export producers are large-scale farmers. Even with 
the change in discriminatory legislation and practices in South Africa after 1994, few 
smallholder farmers have managed to penetrate this market. This is due to:

•  the historically political inequalities faced by the predominantly coloured and 
black smallholder farmers, in particular the lack of access to agricultural resources 
and inputs, because the law used to exclude them from mainstream commercial 
farming;

•  the subsequent inability of smallholders to produce the volumes and, at times, the 
quality required for export; and

•  the significant influence of economies of scale, making it almost impossible for 
smallholders to achieve a significant profit.

The few smallholders who manage to export their fruit do so through collective or 
individual arrangements with large-scale commercial operations. One such farmer is 
Aubrey Billet, aged 78, from Haarlem. He started exporting apples in the 1970s. Over 
the decades, Aubrey developed his own knowledge and innovations in both fruit 
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production and socio-economic arrangements and could thus continue to export most 
of his annual apple crop.

However, the oil crisis in the late 1970s, the closure of the local railway station, 
politically-motivated economic sanctions and the decline in value of the South 
African Rand relative to major foreign currencies led to the almost complete demise 
of deciduous fruit production by smallholders in Haarlem. By 1989, most had stopped 
growing apples for export. In the early 1990s, many uprooted the fruit trees and 
switched to arable cash crops. Agricultural production declined, but agriculture and 
associated employment remained important economic activities. Many residents 
were employed on surrounding large-scale farms and a few were employed on 
the smallholdings within Haarlem. Most smallholders now produce livestock and 
vegetables for household consumption, the local fresh-produce markets and street 
vendors. A few still grow deciduous fruit for home consumption and the local market. 
The remaining fruit trees are scattered and old.

Like other Haarlem smallholders during the 1960s and 1970s, Aubrey used his small 
piece of land to grow various crops for home consumption and local sales. The 
smallholders’ farming practices were severely constrained because they could not buy 
inputs in small quantities from the local cooperative, which was geared to large-scale 
production and supplied inputs only in large quantities. During the 1970s, Aubrey and 
other smallholders arranged with a large-scale farmer that they would produce high-
quality apples, which he would buy and then sell on national and foreign markets. 
These farmers started planting an increasing number of apple trees. The smallholders 
bought the small quantities of inputs they needed directly from the large-scale farmer. 
Thus, they could enter the national and export markets for apples. The Lutheran Church 
helped the hamlet buy more land so that local farmers could expand their operations 
and produce even more for export.

Aubrey has a particularly keen interest in apple production, as does the large-
scale farmer. Because of their mutual interest, these two men who differ greatly in 
socio-cultural background and economic status developed a strong friendship that 
continues today and extends to a friendship between Aubrey and the farmer’s son, 
who now manages the farm.

To sell to export markets, farmers must produce apple varieties that meet the high 
demands and preferences of consumers. Because of changes in consumer preferences, 
farmers have to invest in new apple varieties every 10 to 12 years. Resource-poor 
farmers with little land and facing high input costs cannot afford to do this.

Aubrey planted most of his existing apple trees, of the Starking variety, in the mid-1980s. 
When market demand for Starking apples decreased, he wanted to switch to Granny 
Smith, but could only afford to replace a few trees immediately. He therefore decided to 
experiment with grafting Granny Smith shoots (scions) onto the existing Starking trees.
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He had learned about grafting while discussing apple production with his large-scale 
farmer friend. He taught himself and soon became adept in using the technique. 
Rather than spend money purchasing scions from a nursery, he asked his friend if 
he could select potential scions from the shoots pruned in July from young trees on 
the large-scale farm. He stored the scions in the vegetable crisper of his refrigerator 
(where the temperature never went below 50 C) until September/October and then 
grafted them onto his Starking trees. From his discussions with his friend, he knew that 
nurseries stored their scions in a similar way before grafting, but used a special storage 
medium too costly for Aubrey.

He noted that, when he changed apple varieties by grafting onto existing trees, he 
could harvest suitable fruits two to three seasons after grafting. This was more cost 
effective for him than replacing the trees, which had to be bought from a nursery and 
from which he could harvest only four to five seasons after planting. He did, however, 
buy a few Granny Smith trees to replace some older Starking trees.

A few years after grafting Granny Smith onto the Starking trees, the market preference 
changed yet again. A new variety, Royal Gala, became popular among local and foreign 
consumers. Aubrey obtained some Royal Gala scions from his friend and grafted 
these onto Starking and some Granny Smith trees. He also grafted a few onto some 
Starking trees that were already producing Granny Smith apples, resulting in one 
tree producing both varieties on the same rootstock. He found that he could harvest 
Royal Gala apples within two seasons after grafting. However, he encountered some 
problems with the trees on which he had grafted both Granny Smith and Royal Gala. 
Each variety reacts differently to pests and diseases and therefore needs a different 
spraying schedule. If early and late cultivars are grown on the same tree, timely 
spraying for one variety affects the quality and size of the other. This had serious 
financial implications. Thus, although he could successfully graft two varieties on one 
tree, his knowledge of pest and disease control led him to decide to use only one 
variety per tree. He therefore grafted Royal Gala only onto the remaining Starking trees.

Despite his success with grafting, Aubrey sees this as a short-term solution. He has 
noticed that a newly planted rootstock, with a pre-grafted scion, produces a better 
yield and fruit quality over a longer period in comparison to one of his ‘innovative 
trees’. He suggests that these trees be replaced with new trees when the rootstocks 
are about 20 years old. According to his experience, the quality and quantity of the 
fruit start to deteriorate in later years. Most of the trees onto which he grafted a new 
variety were ten years old at the time. The grafting effectively gives each tree another 
ten years of productive life bearing the different variety currently in high demand from 
consumers. By saving his income, he could buy replacement trees when the production 
of the ‘innovative trees’ started declining. He has not tried to graft onto the new trees, 
as these are purchased with the market-required variety pre-grafted onto them.
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During the past twelve or so years that Aubrey Billet has been experimenting and 
grafting in this fashion, he identified a number of important considerations:

•  Grafting saves some money, as new trees do not have to be purchased 
immediately when market demand changes. He can buy these when he has 
enough money. Since it is hard for a smallholder to get a loan, he needs sufficient 
cash to pay for the inputs required to produce for national and export markets.

•  Use of locally available resources (in this case, scions from a fellow farmer) slightly 
reduces reliance on external resources. Aubrey could select young scions of 
quality material, as his friend uses only nursery-approved varieties.

•  When grafting a new variety onto an old tree, only the newly grafted variety 
should bear fruit. The fruit-bearing shoots/buds of the original variety must be 
removed. Otherwise, the same problems are encountered as when more than one 
variety is grafted onto a single tree.

•  The condition of the tree is important. Old or damaged trees should be replaced, 
as they produce lower-quality fruit when a new variety is grafted on them.

The relationship that developed between two farmers who come from quite different 
backgrounds and have different resources but share a common interest in apple 
production has played a pivotal role in Aubrey’s access to materials and the ideas 
which he could integrate into his local knowledge to develop his own innovations. It 
also gave him access to a relatively closed market. Such relationships and exchange 
of knowledge between farmers are important if they are to survive in a time when 
research and extension services are increasingly being downsized.

There is currently little local interest in Aubrey’s ideas. Times have changed in Haarlem, 
and social reform in South Africa has made it possible for some smallholders to obtain 
loans and some government support. This means that they are in a better position to 
purchase trees when needed than Aubrey was twenty years ago. While less fortunate 
individual households might be interested in Aubrey’s grafting techniques, social reform 
has not been extended to give them access to land on which to plant fruit trees.

By expanding his knowledge through his own experimentation, and without the direct 
support of agricultural extension and research services, Aubrey continued producing 
apples for the market while most of his fellow smallholders sought other alternatives 
to maintain their livelihoods. His innovation allowed him to secure his family’s 
livelihood and educate his children.

Source: Hart, Billet & Burgess (2005)

Case Seven clearly illustrates the importance of locally developed social relationships 
in agriculture and the ability of farmers to continue producing for an ever-changing 
consumer demand. It also demonstrates the importance of farmers’ own experimentation 
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and the fact that available resources regulate what a farmer is able to achieve. Social 
relationships can improve access to these resources. Case Seven also notes the relevance 
of individual motivation in being able to sustain one’s activities. Aubrey Billet’s local 
knowledge is clearly a mixture of conventional agricultural knowledge and resources 
with those that are locally available. The technology that he developed clearly stems 
from his indigenous knowledge as it was locally developed and based on his access 
to local resources. Unfortunately, it seems that it will not be passed on to other 
local farmers as they show little interest in his crops and practices. Again, context is 
important to the development of knowledge and to its continuation.

These seven examples illustrate the different nature of indigenous knowledge and 
its different applications and innovations in agricultural practice among resource-
poor farming households in South Africa at the turn of the century. While some 
examples clearly illustrate a direct link with the past, others involve new ways of 
utilising past practices, sometimes incorporating them into current practices, and still 
others illustrate the innovation of new knowledge and practices. We do not intend to 
enter the political debate about what constitutes indigenous knowledge in its strictest 
sense – for example, what are its links to the past? What is important to us and to 
agricultural development in this country is the fact that these examples illustrate a few 
salient points:

•  They are local responses to local requirements in specific situations, implying 
that a ‘best bet practices’ scenario is unlikely.

•  They rely heavily on locally available resources rather than on unsustainable and 
often inaccessible external inputs.

•  Similar resources and cultural materials are used in different ways in a variety 
of locations and the significance attached to them varies from location to 
location.

•  This knowledge is eroding, especially among the youth who are not particularly 
interested in it. In some instances this has serious environmental and social 
consequences as resources are no longer being used in a sustainable manner. 

•  The social aspects of indigenous knowledge are as important as the technical 
aspects, for they generally govern the use of the latter.

•  Most of these examples illustrate the connection between local agricultural 
technology and the local social and physical environment. They support the 
contention that indigenous knowledge is more than just technical knowledge 
and that technical aspects cannot be separated from other areas of life.

•  Some researchers from science councils and government departments are 
becoming aware of the importance of this knowledge for development.
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Given the significance of indigenous knowledge in local agricultural development, 
especially among the resource-poor rural communities in South Africa, we now turn 
– by way of conclusion – to the implications and suggestions that this awareness has 
for government policy in South Africa. Indigenous knowledge is relevant to many 
development policy scenarios, but for the sake of simplicity and because a number of 
policy areas overlap (e.g., food security, agriculture and poverty alleviation), we will 
confine ourselves to agricultural development and specifically where this relates to 
food security and research and extension practices.

Indigenous knowledge in agricultural development – some 
policy considerations

The cases indicate that at the micro level of agricultural development indigenous 
knowledge is diverse and varied but highly relevant to local farmers and rural 
households. Consequently, policy development can no longer continue to be based 
on top-down generalised debates and models, i.e. from macro level international and 
national debates. Because context is so important, it would be futile to develop only 
regional or even sub-regional and national policies for agricultural development. 
Solutions must develop locally, rooted in African contexts pertaining to the micro 
level. Such a task will not be simple but it can be done. It will also ensure that the 
recent financial aid pledged to Africa as a result of the Commission for Africa Report 
and the G8 Summit will be spent effectively. Certain research systems are more 
suited to specific activities, so it is important that the activities of the various research 
systems at the different tiers (international, regional and national) are directed by 
micro level evidence, to ensure that money is not wasted on duplicating research 
agendas that can be more effectively carried out at other levels. 

Our discussion on African farmers and farming systems indicate that resource-poor 
farmers are not farmers in the conventional sense. They respond to policies and 
interventions in often unforeseen ways, not because they are irrational or ‘backward’ 
or even averse to development, but quite simply because policies and interventions 
are out of sync with the realities they encounter on a daily basis. The preoccupation 
of conventional research with universal truths and generalisations will need to 
change. Science can offer a lot to rural livelihoods at the micro level if it starts to focus 
on this same level. Since livelihoods are complex, interventions must go beyond once-
off solutions for isolated problems. Environmental change is taking place at an 
alarming rate and there is a fear that indigenous knowledge will not be able to keep 
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pace with this rate of change. However, it must be understood, so that interventions 
are appropriate and strengthen livelihoods rather than encourage their deterioration. 
Similarly, the different environmental changes and resulting effects in diverse areas 
need to be interpreted.

There seems to be a growing general acceptance that food security and poverty are 
not only related to the need to increase yields, which is only one of a number of 
factors that need to be considered when tackling the food security problem as 
suggested by the work of the contributors to Devereaux and Maxwell (2001). 
Consequently, a holistic approach that focuses on the diversity of these factors is 
required. Indigenous knowledge of local agricultural practices is one of these factors 
and needs to be included into any forthcoming policy solutions. Ignoring local 
circumstances, local technologies and local knowledge systems has wasted huge 
amounts of time and resources (Grenier, 1998).

It is our opinion that if agricultural research and technology development is to 
contribute to a holistic tackling of the food insecurity problems in South Africa, it 
will need to involve the following:

•  A focus on needs;
•  Transparency and a focus on people in that it involves and promotes farmer and 

broader community participation in all aspects of addressing food security and 
related issues;

•  The addressing of site-specific requirements;
•  An understanding of local practices and knowledge systems, specifically the 

reasons for them and their consequences over the medium to long term;
•  Acknowledgement and an understanding of the significance of local culture and 

social relationships in terms of agricultural and livelihood development;
•  The reclamation of degraded land and the regeneration of other natural 

resources;
•  The preservation of the environment and improvement of the ecological 

balance;
•  An increase in yields and quality;
•  An overall positive impact on livelihood outcomes now and in the future.

Primarily, such an approach should lead to people being able to influence the broader 
constraints relating to food security, livelihoods and poverty.

While we consider all the cases of indigenous agricultural practices presented in 
this paper to be important, we have a strong interest in African vegetables and believe 
that agricultural research in South Africa needs to pay special attention to these plants 
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if food insecurity in our rural areas is to be reduced. These plants are not widely 
assessed by researchers in respect of their influence on the livelihood strategies of rural 
people. Agricultural research and extension services generally train rural communities 
on how to cultivate exotic or domestic vegetables despite the fact that they are often 
inappropriate for the conditions rural people encounter daily. Because of the dry 
spells, inconsistent rainfall, changing climate and marginal soils with which many 
poor households have to cope, traditional vegetables might provide some relief. These 
hardy, locally adapted plants that tend to grow better than introduced crops in the 
marginal and dry areas should be further investigated. Research should concentrate 
on the most common vegetables, such as amaranth (with its C4 photosynthetic 
systems that result in high productivity), some of the cucurbits, cleome and 
Chenopodium. Studies should focus on improving the yields and quality of these 
plants under local socio-economic and agro-ecological conditions, thus improving 
food security during the entire year, since more can be harvested and dried for the 
‘hungry’ or lean months that last three to six months of the year. Some of the crops 
have been developed in international research organisations, but have not been 
included in the research and development plans of local research institutions. 
Research and extension need to look critically at local people’s livelihood strategies, 
and start making improvements there, instead of trying to make a difference using 
resource-hungry, non-adapted and locally inappropriate technologies. Addressing this 
trend could play an important role towards increased food security in marginal 
areas. 

One of the authors’ main concerns is that when extension officers and researchers 
are trained in agriculture, they are usually trained in conventional and generic issues 
that relate to key commercially oriented crops or livestock – products that have a 
national or export market demand rather than those that can survive in local 
marginalised conditions, thereby ensuring food security for many households. These 
people are not trained with regard to the crops and livestock and the needs of the bulk 
of their clients, namely the rural resource-poor farmers and households. Researchers 
and extensionists, who are the backbone of agricultural development in South Africa, 
are also not trained in people-oriented skills such as the social sciences. They need 
basic training in these skills and disciplines in order to comprehend the realities 
encountered at the farm household level in order for them to develop appropriate 
technology. Consequently, not only is conventional agricultural training inadequate 
to people’s realities, in some cases it can actually be detrimental. For example, the 
perception of whether or not a plant is a weed and the local reason for agricultural 
production (invariably assumed to be commercialisation) can result in the removal of 
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the key foodstuffs of the rural poor so that other less hardy and resilient crops may 
flourish. Marginal increases in yield and profit may be realised in this way, but at the 
cost of a diverse and nutritious diet, which of course is as vital for food security as is 
access to quality food. Such ill-advised practices obviously increase the risks that 
resource-poor farmers can ill afford to take. Often, taking such risks results in 
increased debt when expensive conventional crops fail. These crops usually need to be 
purchased from suppliers and are often bought on credit due to the weak cash flow of 
most resource-poor households. Training in the cultivation of more locally appropriate 
crops and in social science skills such as psychology and qualitative research and data 
analysis is necessary for future success. Tertiary institutions also need to include 
aspects of these subjects into their natural science curricula.

In view of the food security concerns faced by South Africa and most of sub-
Saharan Africa, there is a need to move beyond the research practices that 
predominantly focus on medicinal plants and thereby support an export-driven 
economy. We need to focus attention on agricultural and other policies that promote 
food security for more than the mere handful of individuals who benefit from the 
current export of crops known for their medicinal properties. Future studies of 
indigenous knowledge need to look at supporting local peoples’ knowledge of 
agriculture, their environment and plant foodstuffs. Improved low-external-input 
activities need to be developed in collaboration with local knowledge and practices 
that produce more food for those who need it most, rather than exclusively developing 
products for a small niche export market that benefits very few households. However, 
a word of caution is necessary. Like some scientific practices, not all indigenous 
knowledge and innovation practices are necessarily good. In some cases, this 
knowledge is eroding or has eroded, and structures that once made practices effective 
no longer exist or do not function as they did previously. Similarly, circumstances 
may have changed so rapidly (after a flood, for example) that in these contexts 
indigenous knowledge practices may be having a harmful effect on local people and 
their ability to sustain livelihoods.  

While much of this paper focuses on the application of indigenous knowledge and 
local innovation at the micro level of the farming household or community, the 
authors are aware that for any successful agricultural development to become 
sustainable, there must be links between the micro, meso and macro levels, including 
links between all stakeholders and a favourable policy environment at all levels. 
Livelihoods are complex and as we have stressed throughout this paper, smallholder 
farmers in South Africa are as socio-economically and agro-ecologically diverse with 
regard to one another and as they are with regard to farmers practising other types of 
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agriculture. To this end, favourable policies that recognise this diversity and encourage 
the understanding and support of micro level indigenous knowledge as a positive 
contributor to development will go a long way towards bridging the gaps encountered 
by conventional scientific research.

The implementation of the South African Indigenous Knowledge Systems Policy 
must take note of the dynamics of indigenous knowledge, its ability to contribute 
significantly to development in multiple ways, and the ability of its users to innovate 
and improve this knowledge. This must be done over and above it being considered 
as a mere commodity for sale to the highest bidder, or a technical and physical 
resource that can be extracted and shrouded in science, with scant attention paid to 
the social and environmental dimensions in which it is embedded. 

Endnotes

Here we include historical and political factors that might have influenced or still are 
influencing the current situation.

‘Farmers’ include peasant/family smallholders, pastoralists, forest dwellers and artisanal 
fisherfolk among others. The term ‘farming’ is used in a wide sense to refer to the 
activities of all people who produce and/or harvest from plants, animals and aquatic 
resources.

 Other important criteria would include age, gender, education level, equity aspects, 
infrastructure, input and output markets, etc. For the sake of simplicity we confine 
ourselves to three criteria.

Makanya (2004) has suggested that 80% of the African population are smallholder 
or small-scale farmers with access to between one half and three acres of land. Our 
experience in South Africa is that some smallholder farmers have access to about three 
hectares. However, the lack of any clear consolidation on research relating to definitions, 
numbers and landholding or tenure makes any typology rather difficult. Rural 
households generally tend to have access to less than 500m2 for home gardens. 

Conventional agricultural technology is understood as technology and practices that 
have been developed or improved upon at research farms. It is the technology that is 
most closely associated with industrial and green revolution types of agriculture. Its 
effectiveness is largely based on suitable agro-ecological conditions and the reliance on 
high externally derived inputs.

These two systems also have other purposes such as crop protection and soil fertilisation.

1.

2.

3.

4.

5.

6.
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Domesticated crops are those crops that have been selected and bred for certain 
characteristics. This process is sometimes deliberate (public and private research 
organisations and farmers who retain some seeds for planting during the next season) 
and sometimes unconscious (those plants that are most responsive to cultivation under 
the local circumstances will become the progenitors of the crop for the next season). The 
process of selection results in vast differences between the cropped plants and the original 
progenitors from the wild, many of which are no longer available. Despite differences, 
gene flow took place between cropped plants and the progenitors in the wild that 
accounted for much of the biodiversity.

It is also important to note that various external factors can erode, but not necessarily 
destroy, a person’s or people’s indigenous knowledge base. These can be factors such as 
natural and political disasters, for example floods, drought, wars, etc. In South Africa 
policies and practices such as those experienced under apartheid can have the effect 
of eroding the indigenous knowledge base, especially when people are uprooted and 
removed from familiar physical environments to those which are unfamiliar. Twine, 
Moshe, Netshiluvhi and Siphugu (2003) have pointed out that overpopulation of an 
area and the erosion of traditional leadership structures which previously ensured that 
indigenous nature conservation practices were adhered to, can also result in the erosion 
of the indigenous knowledge base, with seemingly negative consequences to the local 
environment and therefore food security.

7.

8.
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