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1.1. Introduction

Bembridge (1993) defined a small-scale farmer as any farmer who practices
agriculture on a small scale. Small-scale farmers usually lack institutional support
such as operational agricultural policies, credit, marketing, farming inputs, research,
and extension. This decreases their productivity and subsequently lowers Net Farm

Income (NFI). Farm Profit (NFP) is therefore affected.

Bembridge (1993) stated that small-scale farmers in southern Africa have certain

common features:

a) There is often inadequate infrastructural development in terms of water supplies.

b) Local leadership and village organisations are not developed or geared to
promoting agriculture.

¢) Organisation of agricultural production is based on simple traditional technology.

d) Traditional culture and customs sometimes act as constraints to agricultural
production.

e) Small-scale farmers collectively have little say or political influence in agricultural
production.

f) Small-scale farming is subsistence oriented.

Insects are one of the major constraints in terms of yield loss in many small-scale
farming communities. Some of the small-scale farmers do not even know how to

identify insect pests, and subsequently do not know when the populations of these



insect pests are at the peak, and what is the necessary step to be taken to control

these pests.

This problem is experienced in many small-scale farming communities throughout
the African continent (Stoll, 2000). This project was undertaken to identify existing
indigenous knowledge regarding insect pests in farming communities and to assist
these people in monitoring, identification and control of the major pests. The

following areas were targeted:

¢ Mpumalanga (Pilgrim’s Rest)
e Limpopo (Northern) Province: (Tshidzini, Tshifudi, Gaba, Tshaulu and Mushiru)

[Greater Vhutswema Transitional Local Council]

1.2. The overall objectives of the study

The main aims of the project were:

a) To determine the relative seasonal abundance of pests in the study areas

b) To determine the seasonal abundance of different types of crops grown by small
scale farmers

¢) To quantify the importance of different insect pests as well as different crops

produced by small scale farmers via Participatory Rural Appraisals (PRA's).



1.3. The role of indigenous knowledge in Africa

We are living in an advanced technological society where information and
technology are unequally available to producers due to other reasons such as
financial constraints and access to resources. Commercial farmers have more
access to new technological innovation when compared to small-scale farmers. An
important contributing factor to this phenomenon is that most of the commercial
farmers are innovators and early adopters of technology, whereas small-scale

farmers tend to follow tradition (Bembridge, 1993).

Insects are man’s competitors on earth and to some extent his benefactors. They eat
his crops and some of his other possessions. Much emphasis is normally placed on
beneficial insects these days. Dung beetles feed exclusively on the dung of cattle
and other ungulates (Kumar, 1984). Some of the insects can be used to control other
insect pests, e.g. the biological control of red scale, Aonidiella aurantii (Maskell)
(Hemiptera: Diaspididae), by Aphytis spp. (Compere) (Hymenoptera: Aphelinidae)
(Bedford, 1998). Pests of crops and their status are likely to vary according to local

environmental conditions (Kumar, 1983).

The coffee berry borer, Hypothenemus hampei (Ferrari) (Coleoptera: Scolytidae), is
a native to Africa and has now become a serious pest of coffee (Kumar, 1983, Vega
et al, 1999). In Brazil, this pest has caused major crop losses and remains a serious

pest of coffee (Le Pelley, 1973). He further indicated that all over Africa and



elsewhere, a large sum of money is spent in controlling coffee berry borer and other

pests.

The grain legumes such as cowpeas (Vigna unguiculata), soybeans (Glycine max)
and pigeon peas (Cajanus cajan) provide green leaves, green pods and dry beans
which are important sources of palatable high quality protein in many African
countries (Kumar, 1984). The Lowveld Agricultural Research Unit in Mpumalanga
(Nelspruit) conducted some trials to identify the best suitable variety of pigeon peas
and cowpeas in the region. The same trials were also conducted by the Department
of Plant Production (University of Venda for Science and Technology) in the year
2000. The main purpose of the ftrials was to identify the adaptability of various
varieties of pigeon peas, i.e. short, medium and long term duration under the
leadership of Rudolf Netshithefhe. Kumar (1984) further stated that one of the
greatest limiting factors in the attempt to increase productivity of grain legumes is the
wide range of phytophagous insects with which they are associated. More than 130
pest species had been recorded on grain legumes in Africa and they may attack

virtually every part of the crop (roots, stems, leaves, flower and pods) (Kumar, 1984).

Cereal crops in Africa are subjected to attack by a variety of insect pests. Walker
(1967) estimated that yield losses in Tanzania and Kenya in 1963 were attributed as

to stem borer, Busseola fusca (Fuller) (Lepidoptera: Noctuidae), at 18% in Kenya



and at 27% in Tanzania. Field losses due to cutworms, Agrotis ipsilon (Hufnagel)

(Lepidoptera: Noctuidae) were 2% in Kenya and 4% in Tanzania.

Some of the produce retrieved from fields need to be stored. A large number of
insects including many species of beetles and moths, attack crops in farmers bins, in
mills, warehouses, retail stores and in the home (Kumar, 1984). He further listed 219
species belonging to 56 genera of 11 orders of insects associated with stored
products in Nigeria. Hall (1970) stated that in some tropical countries, losses during

storage, processing and marketing may be as high as 50%.

Because of the above-mentioned losses that were caused by insects, scientists
came up with different ways to control different types of insects encompassing

cultural, physical, chemical, genetic, and biological methods.

Small-scale farmers have their own techniques to control different types of pests.
Crop rotation is one of the methods which is often used by small scale farmers and it
also helps to reduce damage to crops by insects which attack only a few kinds of
plants (Njoroge, 1994). For instance, when maize is grown continuously on the same

field, the stalk borer becomes a problem (Njoroge, 1994).



Grenier (1998) further stated that, indigenous knowledge refers to the unique,
traditional, local knowledge existing within and developed around the specific
conditions of women and men indigenous to a particular geographic area. It was
further stated that it is acknowledged that indigenous people, in particular people
living off the land, have their own indigenous or local knowledge. Stoll {1986)
indicated that in southern Togo, traditional maize silos, in which the outer walls are
made of maize cobs, are sprayed with goats’ dung solution. Probably the strong
smell deters insect pests as well as the goats themselves from attempting to eat the

stored grains.

It is also found that the application of indigenous knowledge has no health hazards
when compared to sophisticated modern and often expensive technology.

Indigenous knowledge may help to improve scientific research (Aina, 1996).

Indigenous knowledge that individuals possess differ (Ruddle, 1993). Some of the
influencing factors are age, education, gender, social and economic status, daily
experiences, outside influences, roles and accountability in home and community,
profession, available time, aptitude and intellectual capability, level of curiosity and
observation skills, ability to travel and degree of autonomy and control over natural

resources.



Indigenous knowledge is stored in peoples’ memories and activities and is
expressed in stories, songs, folklore, proverbs, dances, myths, cultural values,
beliefs, rituals, community laws, local language and taxonomy, agricultural practices,
equipment, materials, plant species and animal breeds (Nakashima, 1990).
Agricultural extension is the only instrument used by Ministries of Agriculture to
promote agricultural development. Extension is equated to rural development,
improving productivity and profitability to farmers, and it is viewed as a provider of
non-formal community education and agriculturally related continuing education for
multiple audiences such as farmers, spouses, youth rural community and urban
horticulturists (Zwane, 1999). This paper is focused on the “ldentification on
indigenous knowledge regarding insect pests in small scale farming communities in

north eastern South Africa’.

1.4. Materials and methods

The first step (activity) that was taken was to identify and prioritize different crops
and their associated pests and diseases via monthly participatory rural appraisals
(PRA). Participatory rural appraisals was carried out on a monthly basis for the
whole year, i.e. from mid 1998 till mid 1999 in Mpumalanga and also in 2000 in the
Limpopo (Northern) province. The participatory rural appraisal was based on two

analyses, i.e. verbal and visual.



The second activity include the surveying of insects occurring on crops using various
techniques. Some of the techniques used include: exposure of insects by plough,

collecting with a net, beating tray or jarring, light trap and yeliow card traps.

The last activity was the surveying of indigenous knowledge regarding crop
protection. Traditional healers were consulted. What the farmers were doing was

also noted.

1.5. Results and discussions

It was found during the first activity, i.e. participatory rural appraisal that verbal
analysis is very effective by discussions and observations. It was also discovered
that farmer's analysis through discussion and observation could be facilitated in

several ways that can alsc be combined.

Firstly, farmers’ groups are used in agricultural extension. In Ashy ef af (1989),
Ashby (1990), and Norman ef al (1989) indicated that in recent years there have
been innovations in group management and gains in understanding. Groups
presented both problems and opportunities that were well discussed in these
sources. Analysis by groups, rather than individuals has also been a tendency in

PRA (Ashby, 1990).



Secondly, sequence has been used in discussion and analysis. Present and past
agriculture were compared by asking about problems and difficulties, what has been

tried to overcome them and what experience has been gained.

The following criteria were used during the surveys:

Matrix scoring and ranking: these include the types and varieties of crops,
vegetables and fruits. Criteria for assessing the items were identified (through
straight discussion and listing, through pairwise comparisons, or through asking what

is good and what is bad about each) (see chapter 2).

Seasonal analysis: seasonal diagramming has become a standard method in PRA
(Ashby, 1990). Crops were divided according to the seasons (See chapter 2) in

which they were grown.

Trend analysis: The analysis of change over time is a strong point of entry with
farmers. It can be entirely or largely verbal (Gubbel, 1988; Box, 1989). Areas under

different land uses, including proportions of different crops and pest incidence were

faken into consideration. Questionnaires were also used.



1.6. Study areas and methods

All five rural communities in the Limpopo (Northern) province in the former Venda
homeland, namely, Tshidzini, Tshifudi, Gaba,.Tshau!u, and Mushiru and one
community, namely Pilgrim’s Rest in Mpumalanga were initially selected to be

surveyed. Interviews were conducted at random.

Pilgrim’'s Rest

Pilgrim’s Rest (Fig. 1) is situated about 90km from Nelspruit and is located in the
north west of Mpumalanga. The climate is very different from the Lowveld. During
winter, the temperatures drop below freezing point. Frost normally occurs during
winter months. Therefore, the area is not suitable for most of the tropical and
subtropical crops. The highest temperatures reported in Pilgrim’s Rest is 48.8 °C and

the lowest reported temperature is - 5.6 °C.

At this area, a community development project, Pilgrim’s Rest Permaculture Project
was started by the Provincial Department of Environmental Affairs. The main
objective of the project was the production of food crops (cash crops or vegetables)
for home consumption (owners of gardens and their respective families) and to
market vegetables locally to secure income. Particular emphasis was placed on
increasing production per unit area. They also indicated that if there is enough
income they will send their children to schools and the lower quality vegetables will

be used for home consumption.



Tshidzini, Tshifudi, Gaba, Tshaulu and Mushiru (Greater Vhutswema)

All these five communities (Fig. 2) are situated in the north eastern region of the
Limpopo (Northern) Province. The climate ranges from tropical to subtropical with
the rains, falling from around the middle of October to March, producing a hot humid
climate. The temperature varying from 20 - 38°C in summer to 10 - 20°C during

winter.

Communications are very poor with gravel roads. Most villages have an electricity
supply, except Mushiru, and there are telephone links. Loss of telephone links and
power supplies are common. Because of poor access to machinery, farming is

almost entirely un-mechanised.

Draught animals are used for cultivation. All farms are entirely rain-fed, which limits
crop production levels. Farms are large, generally more than 7 hectares.
Government of Himachal Pradesh (1990) Statistical Outline uses the categories:
small: 1-2 hectares, medium: 2-5 hectares and large: 5 hectares or more (Fig. 3).
Maize, groundnuts, green beans, okra and pumpkins are the major crops. Some of
the people in these villages keep several cattle for meat (slaughter and to sell
locally), milk, draught and dung (for fertilization). Other animals such as goats and
sheep are also kept by some people. Cattle, goats and draught animals are locked

after during summer-time. Indigenous venda chickens were reported to have been

12



found in almost all the villages. Pigs are often kept in stalls for some or all the year,

and at this time green fodder and rotten porridge are carried to them.

1.7. Conclusion
This particular project compiles the indigenous knowledge regarding insect pests in

small-scale farming communities in North eastern South Africa (See chapter 2, 3 and

4).
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Do farmers routinely identify and destroy nests and egg laying sites of potential

insect pests (e.g. variegated grasshoppers)?

. What are the procedures for selecting planting materials?

. Are conscious attempts made to improve planting materials?

. What characteristics are farmers looking for?

. Are such selections undertaken by specialists or is there a wide spread
understanding of the principles involved?

. Are particular groups sometimes thought to be especially experts in making such
selections?

. Literacy, numeracy and commercial skills

What is the level of literacy in the village?

Which groups are literate?

What is literacy used for?

. Facilities, equipment and raw materials

. Transport? -How does the local transport operate (wet and dry season)
Describe procedures/costs for exporting farm produce?

Main methods for transporting loads.

. Water supply?

Main water sources in the village?

49
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¢ |f the grain is expected to remain in the bins for at least a year, fumigate the area
beneath the slotted (drying) floors with a formulation of Chloropicrin according to
label directions (only certified applicators may purchase and apply)

e If newly harvested grain and/or insect free grain must be added to grain already
in storage, the latter must be fumigated with either aluminum phosphide or methyl

bromide.

e Preparing the grains

Before storing the grains, all foreign materials are removed. Small farmers usually
dry their seeds before storing using the sun. Brown (1994) said that the grains
should be properly dried before storage. Grain witﬁ access moisture is very attractive

to insects.
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Maximum moisture content for storage of aerated grain

Grain type and storage time Maximum moisture content

Shelled maize and sorghum

Sold as #2 grain by spring 14%
Stored 6 to 12 months 13%
Stored more than 1 year 12%

Values for good quality, clean grain in aerated storage

Note: Reduce moisture content by 1% for poor quality grain such as grain
damaged by blight, drought, etc. Reduce moisture content by 2% for non-aerated

storage

Source: Brown, 1994

Stored grain insects cannot live on extremely dry grain (less than 10 percent),
however, it is impractical to reduce grain moisture much below minimum moisture
levels necessary for long term storage. Insect activity and reproduction are favoured
by high grain moisture (14 percent or more), especially when condensation and

molds occur, and fermentation raises temperature in the grain mass (Keith, 1999).

e Sanitation
This is used to limit the rate of insect migration into stored grains from infestation

sites in bin bottoms, nearby stored grain, or other places where grain, grain dust, or

77



grain based materials accumulate (Reed ef al, 1995). Combine and other
harvesters, transportation equipment, conveying equipment, and storage structures
should be clean and existing insect infestations eliminated before new grain is
stored. Inspect feed production and feed ingredient storage areas often especially in

warm weather.

e Temperature manipulation

The grain storage temperature must be maintained as low as possible to reduce
insect reproduction (Hedges & Lacey, 1996). Condensation of moisture in the grain
mass is prevented by slowly reducing the gradient between the grain mass

temperature and the outside (ambient) temperature.

¢ Rotation
Grain stocks may be rotated, or moved and a grain protectant applied at the time of

turning.

s Trapping

Grain stored insects can be monitored with special traps.

3.8. Natural crop protectant chemicals
The use of plant derivatives for insect pest control was common in tropics before the

advent of synthetic pesticides (http:/fippc.orst.edufipmafrica/elements/nepp.html). It
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was further stated that the very earliest insecticides- nicotine, pyrethrins and
rotenone, were derived from plants (1987). Many of these products have been
discovered and utilised because they were locally available, which is often a serious

constraint with synthetic crop protection chemicals.

Natural products (Table 1) used for post harvest problems have been classified
under three categories; plant materials, admixtures of inert materials, and heat and
smoke (Stoll, 2000). DNCPC broke their list of materials used as protectants of
stored products into; whole plants or parts of plant, plant extracts, oils, ashes,
minerals, and miscellaneous materials. Another method of classification could be
based on mode of action, e.g. antifeedent, repellent, hormonal effects, attractants,
defensive chemicals, etc. The following list, and text material was collected from
literature reports, non-published reports and surveys, and personal communication
with farmers, extension officers and crop protection specialists throughout sub-

Saharan Africa.
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maize cobs, are sprayed with goat dung solution. Probably the strong smell deters
insect pests as well as the goats themselves from attempting to eat the stored grain

(Stoll, 2000).

Cow dung was also proved to be repelling grain weevils. Two to three cow dung
patches were mixed with ten litres of water in a bucket and stirred daily for fourteen
days. Stone and clay dust can be sprinkled into the bucket if smell becomes
unpleasantly strong (Stoll, 1986). After two weeks the mixtures is spayed around the

traditional grain silos.

The other indigenous method is by burning the dried cow dung and there after,

spread the ashes where the maize is stored or in the traditional grain silos.

3.9. Conclusion

Stored grain pests are the most pressing constraints to the crop production in the
small-scale farming communities in Venda. They can cause losses of 10 to 50% and
damage of 23 to 80% after 2 to 4 months of storage (Rowland, 1993). On the other
hand, maize is the staple food in all parts of Venda. The grain wéevil, Sitophilus

granarius is one of the most important storage pests of maize.






the sun (Fig. 3.8). Maize may also be dried by hanging it over a traditional kitchen

‘tshitangani’ fire.

Tobacco, Nicotiana tabacum leaves and stalks are the plant parts used in crop
protection (Watt & Brandwijk, 1962). Nicotine is cne of the most toxic organic
poisons. Tobacco sprays are more effective when they are used at temperatures
above 30°C (Lal, 1955). Nicotine spray can be prépared by soaking 1 kg of bruised
tobacco stalks and leaves in 15 litres of water for one day. A small handful of soap is
added as adhesive agent. The spray is applied to the stored maize grains in the

traditional silos.
Nicotine solution is also effective against caterpillars, beetles, stem bores, leaf

miners, aphids, thrips and creatures which pass some stage of their life cycle in the

soil, like cutworms (Conacher, 1980).
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larvae and the pupae are then crushed or brought to the surface where they are
killed by frost or eaten by birds. Of many farms in South Africa, winter ploughing
reduces cutworm damage.

Hand picking of pests: This is the other method of pest control. Right from picking
lice from human hair, clothes and even animals to the manual separation of pests
from stored grain. Nocturnal insects such as cutworms were collected using this
method using a light trap. This method was found to be efficient in eliminating
tobacco stem borer, Scrobipalpa heliopa (Lower) (Lepidoptera: Gelechiidae)
caterpillar, hairy pine caterpillar, Nadiasa concolor (Walker) (Lepidoptera:
Lasiocampidae), sugarcane borer, Eldana saccharina (Walker) (Lepidoptera:
Pyralidae) grain ladybird, Epifachna similis (Thunberg) Coleoptera: Coccinellidae)
etc. Hand picking demands alertness, patience and keen observation. The
collected pests are destroyed burying them deep in the soil. Cutworms were also
hand picked at night after the soil was watered with a solution of water and
insecticidal socap (1 spoonful of soap, i.e. liquid scap to a watering can full of
water). After an hour, the worms crawled to the surface to escape irrigating soap
solution. The worms were then crushed between the thumb and forefinger and
some were picked and buried deep into the soil. -

Destruction of alternate hosts or volunteer plants: Young cutworm farvae feed on
seedling util fourth instar when they cause serious damage by cutting or drilling
the plants. Small farmers in the study areas use hand hoes and others herbicides

to control weeds that serve as alternate hosts of cutworms.
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Eliminating weeds removes eggs-laying sites and their preferred food. Mowing of
grasses discourages egg laying and encourages predation. It also exposes eggs so
they dry out and do not hatch. Insecticides such as endosulfan and trichlorfon are
also used to control cutworms. The use of the methods by small-scale farmers such
as wood ash, tobacco; pyrethrum & derris sprays, hand picking, stick, light traps and

attraction of beneficial insects can also control cutworms.












Cucumber | Cucumis sativus L. Cucurbitaceae

Lettuce Lactuca spp. L. Compositae or Asteraceae
Watermelon | Citrulius lanatus (Thunb) Matsum & Nakai | Cucurbitaceae

Spinach Spinacia oleracea L. Chenopodiaceae

Wheat Triticum aestivum L. Poaceae or Graminae
Barley Hordeum vulgare L. Poaceae

Rice Oryza sativa L. Poaceae or Graminae
Grape vine | Vilis vinifera L. . Vitaceae

Strawberry | Fragaria virgiana (Duchense) | Rosaceae

Source: Hemy, 1984
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