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ABSTRACT This was an investigation into the role of African indigenous knowledge systems and biodiversity in
food security and nutrition. Both primary and secondary sources were used in the research process. Cases from
South Africa and KwaZulu-Natal (KZN) province were used in the discussion, especially on the contribution of rural
women as subsistence farmers and custodians of IK for biodiversity management. Their knowledge of biodiversity
conservation and postharvest for food security tend to be undervalued in research and policy development. It is
therefore suggested that in designing food security strategies and policies, this limitation need to be taken seriously.

INTRODUCTION

The  Food  and Agricultural  Organization
(FAO) (2011) and  United  Nations Population
Division (2010)  indicate that by 2050 the world
population  will  be  nine  billion. This  has  great
implication  on  food production  because  it de-
pends  on biodiversity and sustainability  of the
correspondent  ecosystems. An ecosystem in this
discussion refers to a community of plants, ani-
mals and smaller organisms that live, feed, repro-
duce and interact in the same area or environ-
ment (Schmiedel and Jürgens 2010).  The  impor-
tance of a sustainable ecosystem is due to the
fact that the genetic  diversity of  both flora and
fauna, is the  foundation for a continuous im-
provement  of  crop and  animal species  neces-
sary  for  food  security (Iltis 2002).  The World
Bank (2009) and FAO (2004) show that most of
the genetic resources are found in local farming
systems based on indigenous knowledge sys-
tems. One of the challenges facing these farming
systems and food production is the loss of biodi-
versity and associated community-based or in-
digenous knowledge systems due to environ-
mental degradation.

In this  discussion  indigenous  knowledge
systems (IKS) refer  to bodies of knowledge
developed in local communities over time and
are traditionally  transmitted orally across and
within  generations. They encompass the skills,
innovations, beliefs, experiences and insights
of the people in their respective natural and cul-
tural environments, accumulated over the years
and applied to maintain livelihood (Dei 1993).
These knowledge systems tend to be marginal-
ized in the search for sustainable solutions to
biodiversity conservation. However, there  is

currently  a growing  interest  in  the role  of  IKS
for sustainable  development  among  various
stakeholders  including  policy makers, research-
ers, academics  and  development  agencies due
to its community-based nature, accessibility, af-
fordability, cultural acceptability and failure  of
western knowledge  systems (Briggs 2005;
Lwoga and Ngulube 2008).

In spite its being an underutilized resource
in the sustainable development process, IK has
been characterized as the social capital of the
poor because it is the only asset they depend
on for sustainable livelihood in health, food se-
curity, environmental and natural resource man-
agement. There is a growing recognition that
learning from local people provides a cultural
foundation for the sustainable development pro-
cess (World Bank 2004; Dewalt 2004; Fujisaka
and Prain 2006).  A number of initiatives, both
governmental and non-governmental have been
established in South Africa to document IKS for
education, preservation and protection. An ex-
ample of this initiative is the National Recordal
System in South Africa whose mandate is to
record, preserve, protect and promote South
Africa’s invaluable wealth of IK (Department of
Science and Technology 2013). This is an initia-
tive of the National IKS Office (Department of
Science and Technology) developed and imple-
mented by the CSIR Meraka Institute. Moreover,
one of the ten principles of the Global Biodiver-
sity Strategy for conserving biodiversity is the
recognition that cultural diversity is closely re-
lated to biodiversity (Southern African Devel-
opment Community (SADC) 2012).

Examples of the  various  ways in which  gene
banks  are established internationally to preserve
genetic information  of  indigenous  species are
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provided by the World Bank (2004). These  in-
digenous species which  are  resistant to  pests
or  diseases  or  endure harsh climatic  condi-
tions  are  viewed as crucial  for future breeding
initiatives. However, this study advances the
view that preserving genetic traits should go
hand in hand with the preservation of the knowl-
edge of their husbandry. This is due to the real-
ization that the seeds and clones stored in seed
banks do not carry the instructions on how to
grow them. This implies that the gene banks need
to work together with local farmers and commu-
nities who still cultivate local varieties to pre-
serve such essential knowledge and skills in situ.

According to the World Food Summit of
1996, food security exists when “all people at all
times have access to sufficient, safe, nutritious
food to maintain a healthy and active life” (FAO
2011).

METHODOLOGY

Although examples are drawn from different
parts of Africa and South Africa in particular, the
study concentrated on KZN Province where the
researcher resides. KwaZulu-Natal is one of the
nine provinces of South Africa. It is predomi-
nantly rural. A large proportion of the people,
especially women depend on the natural re-
source and associated IKS for livelihood. This
is explains the central role gender plays in this
study. African rural women are the custodians
of IK for biodiversity preservation for house-
hold and community food security and sustain-
able livelihood. The  study  used a combination
of  both secondary  and primary  sources  to
examine the role of  African indigenous  knowl-
edge  systems  and biodiversity for  food secu-
rity and nutrition.

Secondary sources are documents are sourc-
es of information written by other researchers
and authors on a specific research topic  (Hu-
berman 2002; Adèr 2008). The secondary sourc-
es used in this study include journal and
magazine articles, past research and publica-
tions, news reports, books, and internet sourc-
es among others. These give background infor-
mation and offer analysis on the research prob-
lem. Taking consideration of the holistic and
cultural-based nature  of  indigenous  knowl-
edge  related  to biodiversity for food  security,
interactive, participatory research methods  such
as  interviews, direct observations and focus

group discussions  were  deployed in this study.
The  use  of triangulation  helped  to cross-refer-
ence and validate  the  various  sources  of  infor-
mation  including secondary  sources. In order to
ensure maximum cooperation by participants, es-
pecially rural women, IsiZulu as the local lan-
guage was used in the research process, from
data collection to data interpretation.

RESULTS  AND DISCUSSION

The following section discusses the role of
African women’s indigenous knowledge on
biodiversity for food security and nutrition.
These aspects tend to be neglected in the food
security discourse in Africa.

African Rural Women, Indigenous Knowledge
and Biodiversity for Food Security

Various  research  studies  emphasize the
role  African rural women  play as custodians  of
biodiversity  for food  security  and rural liveli-
hood  in general. Through collection, farming
and conservation, they contribute to over fifty
percent of the dietary requirements of their local
communities and households (Altieri and Mer-
rick 2008; FAO 2011).  The collection of wild
food resources by rural women   ensures food
security and nutrition during famine, conflicts,
and epidemics. These include wild vegetables,
fruits, roots, insects, birds, small animals, and
eggs (Meinzen-Dick et al. 1997).  In most parts
of Africa more than ninety percent of the plant-
ing materials for household needs are sourced
by women. On their small plots of land, they
manage home gardens, in which they grow a
wide variety of vegetables, relishes and condi-
ments (Bechtel 2010).

Example is given on rural women in the Us-
ambara Mountains of Tanzania where women
farmers integrate wild and domesticated species
of edible plants and have managed to bring new
species of wild plants under cultivation and com-
mercialization. Moreover, through their indige-
nous knowledge of plant characteristics, they
are able to select and preserve seeds which are
pest and disease resistant (Adèr 2008).  Once
the crops begin to flower, these women observe
the plants, and later harvest seeds based on their
size, grain formation and resistance to pests and
insects (Gadgil et al. 1999).

African rural women are also responsible for
the biodiversity of animal husbandry. They over-
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see small household livestock such as chicken,
goats, sheep, pigs and sometimes even cattle.
They are also in charge of choosing and breed-
ing for preferred traits based on local conditions,
such as available feeds and resistance to dis-
ease. Southern African Development Communi-
ty (2012) show that  in  Zimbabwe, women keep
more than five breeds of local hens, as well as
local breeds of ducks in their back gardens. They
have a wide knowledge of the characteristics of
the best livestock breeds and species. Associ-
ated  with this  knowledge is that  of  medicinal
plants for curing animal ailments while also serv-
ing as fodder and fuel or even as manure and
pesticide. Research shows that in the Congo
rainy forests rural women are able to identify
more than thirty species of commonly used me-
dicinal plants (FAO 2004). In an interview, Mrs
Kambale, an older village woman, referred to wild
medicinal plants in the following terms: “They
grow up with no masters”. All her friends laughed
because what she was really saying was that wild
medicinal plants have no husbands to boss them
around or to control them (FAO 2011). This implies
that human beings need the environment but the
latter does not need the former for survival.

The  indigenous  knowledge  on the  local
biodiversity  is acquired by both men and wom-
en  through  interaction with their  natural envi-
ronment  in the  process of  producing the basic
needs of livelihood. The knowledge is socially
differentiated on the basis of gender, age, mari-
tal and social status and occupation. Dlamini
(2014) reveals that a study she conducted in
UMkhanyakude District (KwaZulu-Natal Prov-
ince) showed that men demonstrated knowledge
of trees used for timber while women had a wide
knowledge of vegetables, fruits, medicines and
fodder. Women knowledge holders interviewed
could name more than 30 uses of trees on fallow
land and in forests while men could name less
than eight.

Emery  (1996)  indicates  rural women  in var-
ious  parts of Africa  improve  the quality of  their
food  plants  and  animals through experimenta-
tion with diverse  species. This demonstrates
their knowledge of diversity and environmental
adaptation for food security and climate change.
However, this community-based knowledge is
not valued by agricultural extension officers and
policy makers. A researcher on germplasm in
Southern Sudan laments in the following words:

“We came to a village, and after some dis-
cussion with the people, we thought we had
been granted permission to take some heads of
sorghum. But on picking these, a woman came
shouting furiously after us.”

The above implies that she is the one re-
sponsible for the selection of seeds and there-
fore had to grant permission to remove them.  This
is an example of the tendency in which  outsiders
who come in African rural communities in various
capacities and exploit the knowledge of rural wom-
en without the latter’s consent. The knowledge is
being extracted, patented and sold for the benefit
of industry and research institutions, undermin-
ing women’s autonomy and their access to, and
control over vital knowledge resource. The situa-
tion is aggravated by the fact that the current
patent systems are inaccessible to indigenous
communities and peoples, especially women. This
includes the fact that large scale commercial agri-
culture erodes biodiversity and associated local
knowledge systems based on subsistence farm-
ing (Greaves 1994; Braidotti et al. 1994). The World
Parks Congress, held in Durban in September
2003 emphasized the need to address the grow-
ing problem of depleting local biodiversity and
marginalizing associated local knowledge sys-
tems (Zerbe 2003).

Cultural and Bio-diversity for Food Security in
KwaZulu-Natal Province

This section discusses the importance of
cultural diversity in natural resource manage-
ment within the context of IKS using cases from
KwaZulu-Natal (South Africa). The province is
rich in biodiversity of indigenous crops includ-
ing animal species and associated knowledge
systems. These are currently underutilized to
ensure food security and nutrition. They are
mostly produced to satisfy subsistence needs
under various climatic and ecological conditions.

For instance, the indigenous grain crops in-
clude: pearl millet (Pennisetum glauchum), used
mainly as whole, cracked or ground flour, dough,
or grain-like rice. They are made into fermented
breads, foods and thick porridges, steam-cooked
dishes, non-alcoholic beverages and snacks;
pearl millet is also grown for silage and hay pro-
duction. Its crop residue and green plants pro-
vide building materials for fencing, thatching and
making basketry.  Sorghum bicolor is mainly
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used for making porridge, unleavened bread,
cookies, cakes, couscous and malted beverage.
Parched seeds are used as coffee substitute. It
is also used as an important animal feed.  Cow-
peas (Vigna uniguculata), leaves are eaten as
vegetable, either fresh or dried; the immature
pods and dried pulse can be used as vegeta-
bles. The whole plant may be used as livestock
fodder.  Bambara groundnuts (Vigna subterra-
nea). The immature seeds can be eaten boiled or
grilled, while mature ones can be roasted in oil
or grinded to make flour. They can also be boiled
and mixed with maize kernels (Dlamini 2014).

Examples of indigenous leafy vegetables
grown in the study local communities are: Cle-
ome (Cleome gynandra), tender leaves, young
shoots, and mostly flowers are boiled in stew or
as a side dish. The leaves are rather bitter, and
for this reason are cooked with other leafy veg-
etables such as cowpea, amaranth and black
nightshade. To reduce the bitterness, milk is
added to the boiled leaves and the mixture is left
overnight. In other areas, the leaves are briefly
boiled, the water is discarded and these are then
combined with other ingredients in a stew.

Besides food crops biodiversity the Kwa-
Zulu-Natal province is also rich in unique indig-
enous domestic animals diversity. The Nguni
cattle, goat and Zulu sheep and chicken are in-
digenous to the province. Badenhorst (2008)
summarizes the characteristics of the Nguni cat-
tle as follows: they have unique fertility under
strenuous conditions; good foraging ability;
good walking abilities; resistance to ticks and
tick-borne diseases; heat tolerance; ease of calv-
ing and good mother ability; placid temperament
and longevity.

Apart from being a source of wealth, cattle
fulfil a multiplicity of functions in the Zulu cul-
ture. Milk is used for the making of dairy prod-
ucts. Beef is occasionally eaten. Oxen are used
as draught animals while their hides are used for
making thongs, shields and articles of clothing.
The animals are used as payment of fines or for
payment of bride price (lobola). Cattle dung is
used for fuel and as a binding agent for plaster-
ing walls and floors.  Like in most of other Nguni
ethnic groups such as the Xhoza, Tswati, and
Ndebele, cattle are used extensively in impor-
tant rituals and ceremonies. Traditionally, quali-
ty in cattle was less important than quantity,
such that owning many animals was a symbol of
wealth and status. They admired colour, mark-

ings and the shape of the horns more than the
quantity of milk produced. As they had scant
knowledge about cattle diseases, in times of cattle
epidemics the Nguni relied on magic and rituals.

The  Nguni goat is  characterized by the  fol-
lowing  features: functionally efficient; and due
to  antelope-like  legs, it is  able  to move  long
distances with  ease; graze or browse on a variety
of plants; resistant  to diseases; known for multi-
ple kids and  mothering abilities. Among the Zulu
people, goats are culturally valued for rituals and
ceremonies but are less important mediums of
exchange. The community knowledge holders
indicated that compared to modern sheep Zulu
sheep are disease resistant. For instance, they
are able to tolerate both external and gastro-in-
testinal parasites as well as tick-borne diseases.
In addition they are able to walk longer distances
and have good foraging ability.

Dlamini (2014) shows that the inability of
households to obtain access to adequate food
for a productive healthy life is an important char-
acteristic of deprivation. It is on the basis  of
this consideration  that  in  2006, the KZN Pro-
vincial Department of Agriculture in collabora-
tion with the Government of Flanders unveiled a
five-year “Empowerment for Food Security Pro-
gram” (EFSP) project. The objective of the EFSP
project was to improve the livelihoods of poor
households by creating sustainable access to
nutritious food for all household members in
KZN. The main target (beneficiary) groups were
subsistence farmers, especially women and peo-
ple living with HIV/AIDS (Larson 2008).

The objective of the project was to capaci-
tate local communities to produce their own food
using local knowledge systems and resources.
One of these project activities was the produc-
tion of Zulu chickens which are very popular in
the local communities. They have various so-
cio-economic and cultural functions in tradition-
al, religious and other cultural practices. These
include gift payments, source of income and as
an important source of animal protein for the
rural poor (SADC 2012).

Dlamini (2014) highlights the community ad-
vantages of Zulu chickens also known as vil-
lage chickens: (i) considerable minimal invest-
ment on inputs as most of the inputs are gener-
ated in the homestead. Indigenous chickens can
be fed on cheap, locally available feeds; (ii) la-
bour is inexpensive as it can be drawn from the
family; (iii) initial investment is less than that
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required to keep commercial breeds; (iv) their
meat and eggs are considered  tastier and pre-
ferred by some consumers compared to those
sold by commercial producers (broilers); (v)
markets are locally available and there are limit-
ed transport costs involved; (vi) the chicken
droppings are rich in nutrients and can there-
fore be used for compost making, garden ma-
nure or as feed for livestock;  (vii) In the context
of climate change adaptation, they  adapt well to
harsh climatic conditions; more diseases resis-
tant compared to commercial breeds.

In KwaZulu-Natal, subsistence farmers keep
village chickens for household production (meat
and eggs) and/or to supplement their income.
Women dominate the production of these vil-
lage chickens (World Bank 2009). However, Brou-
wer (2006) indicates that despite this dominance,
extension services use remain low among wom-
en. They still depend on their IKS for produc-
tion. Dlamini (2014) reveals that the majority of
the rural women in KZN involved in the produc-
tion of village chickens are over 50 years of age.
This implies that age is a factor that can affect
the sustainability of the village chickens farm-
ing because the older farmers were less capable
of carrying out physical activities. It was also
found that younger farmers, particularly wom-
en, were quite willing to interface indigenous
and modern technologies to improve produc-
tion. This is due to the observation that as farm-
ers get older, they often become more reluctant
to accept risk (Vogel 2006).

African Rural Women and Indigenous
Knowledge Systems in Food Security and
Nutrition in KZN

One of the  issues  which tend to be  neglect-
ed  in  research and discourses on  bio-diversity
and food  security in the  province is the  way in
which  rural women  use  their  community based
on biodiversity  to ensure  food security. This
section discusses this issue. Dlamini (2014)
shows that rural women in KZN represent more
than fifty percent of the population and they are
the basis of the subsistence economy of these
areas. They are the ones who produce, manage
and market most of the food for their families
and communities. They also work directly with
natural resources such as land, plants, and ani-
mals, and hence maintain the biodiversity of the
rural areas. In the process of interacting with

others within and outside their local communi-
ties in a variety of ways including trade, cultural
ceremonies, extension services, they learn and
adopt new knowledge, technology and value
systems for sustainable livelihood including
biodiversity for food security and climate
change. However, this wealth of knowledge and
experiences tends to be ignored in education,
extension services, and policy development
(Brouwer 2006).

Badenhorst (2008) highlights that due to their
wide knowledge of local biodiversity; rural wom-
en in KZN are the custodians of the Zulu cultur-
al food habits. In the  context of this discussion
food  habits refers to the way in which different
people select, cook, serve and eat food that are
available to them. The types of food eaten by
people are determined by foods availability, af-
fordability and what people are accustomed to
eating (FAO 2011).

Women used their indigenous knowledge of
food biodiversity in the postharvest processing
and preservation of variety of foods. The tech-
nologies used were simple and of low-cost hence
affordable and accessible. They included sun-
drying, smoking, salting, and fermentation. They
helped to prevent among other things the
growth of the micro–organisms that cause foods
to decay.  These technologies were known to
most rural households.  Dlamini (2014) provides
the following examples: One method used to pre-
serve fresh products is to put the product such
as vegetables in salted boiling water for a few
minutes and then dry them under the sun for
about three days. They are then stored in a safe,
and dry place. The method is also used to pre-
serve edible insects and meat.   Another method
is to directly spread the food crops such as sor-
ghum, pearl millet, beans, maize and groundnuts
under the sun before storage in traditional un-
derground store or pits of different shapes and
sizes to increase their shelf life. Women are the
key innovators, developing new ways to secure
food supplies. Women in the rural KZN have
developed food sources from watermelon (Cit-
rullus lanatus) by drying and then grinding
watermelon seeds and using these dried seeds
to make porridge. Dried watermelon seeds can
be preserved for years (Dlamini 2014).

Larson (2008) reveals that fermentation is one
of the oldest methods of food processing among
the Zulu people.  It is a food preservation tech-
nique developed by women and particularly well
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suited to the climate and conditions of arid and
semi-arid areas. The raw materials from which
fermented foods are produced include sorghum,
pearl millet, milk, fish, and meat, wild plants, hon-
ey, etc. Fermentation enhances the nutritional
quality of foods and contributes to food safety
particularly under conditions where refrigeration
or other modern food preservation facilities are
not available (World Bank 2004).

Experience  has  shown that community knowl-
edge-based  food processing  and preservation
techniques such as soaking, germination and fer-
mentation have been found to reduce significant-
ly the levels of phytates and tannins by exoge-
nous and endogenous enzymes formed during
processing. The beneficial effects associated
with fermented foods include reduced loss of
raw materials, reduced cooking time, improve-
ment of protein quality and carbohydrate digest-
ibility, increased shelf life and microbiological
safety of a food and improved bioavailability of
micronutrients, general improvement in the tex-
ture, taste, aroma and elimination of toxic and
anti-nutritional factors (McKiernan 1990; Berlin
1992; Ghosh 2003).

CONCLUSION

The  paper  discusses  African  indigenous
knowledge  systems (IKS) and  biodiversity  for
food  security and nutrition in Africa  using  ex-
amples from  KwaZulu-Natal (South Africa). The
role played by rural women as custodians of
IKS on biodiversity for food security was dem-
onstrated. This rich knowledge and experience
possessed by women tend to be marginalized in
policy development and agricultural extension.
This knowledge is derived from their close inter-
action with the natural environment in collect-
ing, producing, processing and preserving vari-
ety of food species for household food security
and nutrition. This implies that biodiversity loss
and bio-piracy endanger this knowledge and
resource base. Women were also affected by
lack of ownership and control over production
resources, especially land along with limited ac-
cess to education, credit facilities and extension
services.

RECOMMENDATIONS

It is recommended that the designing of
biodiversity, food security and nutrition policy
strategies including programmes for rural com-

munities should take the indigenous knowledge
possessed by rural women seriously. They are
the custodians of this knowledge and responsi-
ble for household food security and biodiversi-
ty conservation.  This is due to the realization
that only when policy makers and other devel-
opment agencies understand and appreciate this
fact can development policies on food security
and biodiversity conservation become relevant
and sustainable. This study should encourage
more interdisciplinary research on issues relat-
ed to IKS, gender and biodiversity for sustain-
able food security and nutrition. The findings of
such research should be disseminated through
publications and extension workers to benefit
the rural communities and other stakeholders.
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