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ACRONYMS

ABG


Africa Botanical Repellent Working Group

CBO


Community based Organization

ICIPE


International Center of  Insect Physiology and Ecology

LEISA


Low External Agriculture Input

NGO


Non Governmental Organizations

PELUM

Participatory Ecological Land Use Management 

SWOT


Strength, weaknesses, Opportunities and Threats

SACDEP
Sustainable Agriculture Community Development $Extension Program

WTO
World trade organization

EXECUTIVE SUMMARY

BACKGROUD

There has been a very long history of use of botanical extracts and herbs in African cultures, for medicinal and veterinary purposes, as well as for the protection of crops and stored products. However, in recent decades, adoption of these traditional approaches of crop and post-harvest, as well as their possible improvement through the contribution of contemporary scientific methodologies, has generally been limited. Small holder farmers, with support of large numbers of NGOs have been turning back to using indigenous and other plant extracts as a means of controlling pests (more so than diseases) on crops. In addition, large-scale growers who produce for the export market, are looking for alternatives to synthetic pesticides as importers in temperate countries impose increasingly tight restrictions (including zero tolerance) of residues of many widely used pesticides. Among other constraints, farmers perceive the use of botanical extracts as ‘primitive’

AIM OF THE WORKSHOP

With this background, a Consultative and Planning workshop on efficacy and side effects of botanical pesticides/repellants was held at SACDEP-Kenya Agriculture and Development training facility from October 29th – November 2nd 2001. The aim and objectives of the workshop were:

· To bring together key people who are knowledgeable and involved in botanical pesticides (repellents) to:

· Exchange information and experiences to establish current situation, and plan for further action

· Prioritize areas for collaboration between NGOs, government departments, research institutions and universities

OBJECTIVES OF THE WORKSHOP

· To review indigenous knowledge systems on botanical pesticides /repellents and identify existing gaps in Kenya and other priority countries and ecosystems in Eastern and Southern Africa

· To facilitate networking and collaboration among research scientists, international organization, Non Governmental organizations (NGOs), local farmers and farm organizations, Community Based Organizations (CBOs), government officials and other stakeholders in promoting and supporting adoption of botanical pesticides ( repellents) for sustainable agriculture

· To facilitate the sharing of experiences, methods, knowledge and ideas

· To provide recommendations on priorities for action which will enhance adoption and sustainable use of botanical pesticides /repellents for sustainable livelihoods and agriculture

Summary of opening and closing speeches

In the recent years crop production has been declining due to the high cost of production and pest and diseases are a major constraint to production, especially in the export crops. The export market requires high quality produce, which can only be achieved through high levels of pest and disease management. The use of chemical pesticides has started to decline especially in crops targeted for the local market due to high prices putting them beyond the reach of many small-scale farmers. There is a great potential in the field of botanical pesticides that is awaiting exploitation. Research needs to be done to establish the active ingredient in these plant extracts, the correct dosages and their safety to human being and the environment.

The workshop

The workshop was scheduled for 8 participants from 6 institutions: 

1) 
Kenya Agricultural Research Institute (KARI)

2)
Plant Protection Research Institute (Zimbabwe)

3)
Imperial College of Science and Technology

4)
Participatory Ecological Land Use Management (PELUM – Zimbabwe) and

5) Sustainable Agriculture Community Development Program (SACDEP-Kenya).

6) AFOREST (Zimbabwe)

However, after consultations it was considered necessary to increase participation. This need saw the increase of participants from 8 to 19 and the inclusion of 6 other institutions. The included institutions included ICIPE/ Kenyatta University, CAB International, Resource Oriented Development Initiatives (RODI-Kenya), Kenya institute of Organic Farming (KIOF), Baraka Agriculture College, and Manor House Agriculture Center. Notable participants included a farmer and a fresh Egerton University graduate.

During this consultative workshop, the Strengths, Weakness, Opportunities and Threats (SWOT analysis) of the botanical extracts were evaluated. The participants consequently developed a practical plan of action.

Other important outputs of the workshop included the formation of a task committee to implement the plan of action and the formation of Africa Botanical repellants working group.

Justification for a proposal

Despite the widespread availability of synthetic pesticides for around half a century, little or no progress has been made in human attempts to reduce global crop losses caused by pests and diseases. On average, in less developed countries 20-40% of crops continues to be lost to pest and diseases. Synthetic pesticides have failed to substantially affect the impact of pest because: (I) They may induce resistance,  (ii) The many cheaper pesticides (accessible to small holder farmers) often interfere with the action of natural enemies and so causing resurgence and  (iii) Crop species and varieties and the farming systems in which they are cultivated, have given rise to increased crop susceptibility to pest and disease. 

Indigenous methods of pest management in Sub- Sahara Africa primarily rely on using extracts from plants, which contain secondary chemicals, which confer resistance to those plants. There is inadequate or non-existent scientific validation of most botanical products used in pest management. What limited research has been conducted, the majority has been based in temperate countries. Farmer-led research provides very real opportunities for the development of highly effective pest management strategies involving use of botanical extracts, based on effective use of indigenous knowledge, farmer experience and objective scientific methodologies and techniques. 

Workshop Methodology

Four participatory methodologies were used in the workshop, which included; Group discussions, field visit, paper presentations and plenary sessions.

RECOMMEDATIONS

The following are the workshop recommendations:

· Need for documentation – This is important considering the farmer preference for practical aspects as opposed to scientific details.

· Need to involve more farmers and other stakeholders in future in educating workshops and botanical fora.

· Need to educate farmers for empowerment. It  was agreed during the workshop that farmer confidence needs to be strengthened to enable them take lead in the application of botanical pesticides.

· Need to strengthen information exchange and networking. In particular, linkages with institutions concerned with indigenous knowledge. 

· Need for further research. The research ought to be participatory. Some of the identified areas for further research include:

· Mode of application and action, Pre-harvest Intervals if any, Environmental Hazards and specific plant parts used against specific pests, diseases and multiple uses.

· Need to improve awareness on the use of botanicals

· Need for simple and valuable documentation on the use and safety of botanical pesticides in a farmer friendly language.

· Need to establish key coordinating organizations and individuals to legalize the use of botanical pesticides through registration, policy and commercialization.

· Need to consider the most effective method of scaling-up and disseminating the results of the work.

The participants recommended a secretariat of key stakeholders. SACDEP-Kenya was given the task to facilitate the identification of NGOs and institutions partners in both Zambia and Uganda.

Structure of This Report

This report presents executive summary, recommendations, background, key problems with botanical pesticides, summary of contributions to Strength Weakness Opportunities and Threats (SWOT) analysis, Emerging issues, and conclusions. Farmer practices are appended. The full details of the workshop are captured in the workshop proceeding report for this workshop, available in SACDEP –Kenya office.

1.0
INTRODUCTION

1.1 Background

With continued population growth, food demand is expected to increase substantially during the coming decades.  Meeting increased food needs will not only call for increasing food production, but also minimizing losses due to pests.  Tremendous improvements have been made in increasing productivity, but when pests damage a significant proportion of the food produced before it can reach the consumer, it behooves us to pay closer attention to the role of pest management in assuring food security.  Although a world without pests may be unrealistic and probably undesirable, crop pests can effectively be managed to reduce food loses. There could hardly be a less efficient use of available resources than to invest time, money, and effort in producing food only to have totally, or partially destroyed by pests.

Despite the widespread availability of synthetic pesticides for around half a century, little or no progress has been made in human attempts to reduce global crop losses caused by pests and diseases. On average, in less developed countries 20-40% of crops continues to be lost to pests and diseases. There is substantial evidence to show that synthetic pesticides have failed to substantially affect the impact of pests because: 

(a) They may induce resistance

(b) Many of the cheaper pesticides (those accessible to small holder farmers) often interfere with the action of natural enemies, so causing resurgence

(c) Interventions aimed at reducing pest and disease losses, such as the use of synthetic pesticides, are often not implemented by the most resource-poor farmers owing to their cost

(d) Crop species and varieties, and the farming systems, in which they are cultivated, have given rise to increased crop susceptibility to pests and diseases.

Small holder farmers, with the support of large numbers of NGOs, have increasingly been turning back to using indigenous and other plant extracts as a means of controlling pests (more so than diseases) on crops. In addition, large-scale growers who produce for the export market, are looking for alternatives to synthetic pesticides as importers in temperate countries impose increasingly tight restrictions (including zero tolerance) of residues of many widely used pesticides.

Current situation

So far, only two botanical products, pyrethrum (from Chrysanthemum cinerariaefolium) and neem (from Azadirachta indica) have been scientifically validated for crop protection, a large body of this work having been undertaken through institutions and corporations in temperate countries. Products from both these plant species have been commercialized as pesticidal products in Kenya, the latter only within the last five years.

However commercialization does not necessarily solve the problem for the resource-poor farmer since the cost of the product may still make it inaccessible. Accordingly, there is huge potential for the development of on-farm cultivation, production and use of botanical extracts, used as a tool within the framework of a sustainable agricultural system.

1.2
Documentation and Cultural Problems

Attitude: There is need to document all local knowledge on perceptions to change. Current study on botanicals is based on Kenyan’ perspective. African perspective is not documented. Farmers are interested in practical aspects not the scientific details and need to be empowerment to demand for solutions. Adoption of organic farming has promoted environmental health especially in vegetable farming and purchase of pesticides. Caution is needed on multinational companies, which might frustrate botanicals product in favor of synthetics. Documentation of botanical information is a key limitation in peoples’ awareness and application of these products in other countries. Marketing of the product is very crucial to motivate farmer’s production

Farmers are never given adequate platforms to discuss and exchange the enormous information they own. Development agencies and researchers view issues in project life spans while farmers view them from livelihood perspective. The altitude of development agencies and culture is wrong, as development cannot be programmed in specific period like say 2, 3 or 5 years. There is need for change of altitude by researchers from “we can’t learn from farmers” to lets learn from each other”. It is important to solicit funds to publish the valuable information on botanical materials. In western Africa, certain shrubs are successfully being used to treat malaria though not documented. Poaching may become an issue in botanical medicine.

1.3
Key Problems with Botanical Pesticides (Repellents) and Possible Remedies

There is little data on efficacy and food safety to human consumption. There are difficulties with dose standardization due to huge variations in plant constitutions from different regions depending on structural system of the plant. This situation is worsened by the fact that botanicals have multiple active ingredients. On the other hand, the modes of active ingredients from botanicals are not well established. The formulations being used in botanicals are varied and very poor compared to pharmaceuticals standards. The conditions and environment under which the botanicals occur are not stable and storage methods have not been well established

There is an enormous limitation in extractions systems of active ingredients in botanical pesticides.  There is a need to consider the relevance of results from on station studies to field, as farmers are key stakeholders.

Commercialization of botanical products should be done in an orderly manner with support from stakeholders like medical practitioners and consumers. It is important that botanical products shouldn’t be looked at in isolation but from the holistic view of integrated pest management approach. Studies on botanicals need to be broad and not only confined to pests but also to focus on natural enemies such as parasitoids and predators. Participatory research should identify key botanicals for focused study and cropping systems to target the whole ecosystem. Basic and strategic research (e.g. bioassay test and other laboratory studies) should test efficacy and establish chemical structures for active ingredients but the farmers should be supported and encouraged to test and use botanical pesticides under field situations. Farmer participatory research is suggested because it is sustainable. Identification of active ingredients is supportive in that it increases farmer’s confidence in using botanicals and provides food safety assurance to consumers. Dosage, packaging and storage techniques for botanicals need to be developed for commercialization. This would also be an additional incentive to farmers. 

2.0
SUMMARY FOR THE MAIN REPORT

Strength, Weakness, Opportunities and Threats (SWOT) Analysis

The participants split into 4 groups for SWOT analysis on botanical pesticides /repellent. Each group presented their results in the plenary

 2.1
Summary for SWOT analysis

2.1.1
Summary for analysis of strengths for botanical pesticides/repellents

1.
Low cost of botanical pesticides compared with synthetics

2.
Availability of raw materials, and products are environmental friendly

3.
Some botanicals are known to be selective and are cultivated on the farm

4.
Mammalian toxicity is generally low and has wide modes of action e.g. toxicity (contact and stomach), antifeedant, limited translaminar, repellent growth regulation and sterility 

5. 
Low risks of developing resistance (behavior avoidance more likely than metabolic in pests

6.
Supports farmer driven approaches to LEISA and has potential for commercialization promoting social, cultural and environmental ties. 

7.
Information is based on existing knowledge and the product is easy to prepare

8. To a large extent there is good infrastructure for research and extension, supported by shifting trend from synthetic chemicals to botanicals

9. Botanicals have a wide range of active ingredients that insects are not likely or able to develop resistance.

2.1.2
Summary for analysis of opportunities for botanical pesticides/repellents

1.
Botanicals are cheaper alternatives to synthetics and enhance development of conservation program 

2. There are opportunities for on-farm cultivation, development of botanical pesticides industries at local level, exports at national and regional level and job creation. 

3. There is room for scientific validation, documentation and dissemination and further research on (I) Stabilizing botanical pesticides to help market constrains and (ii) Optimize efficacy (formulation etc).

4.
There are further opportunities in development of participatory model in partnership

   Policy





 Farmer



Research


Extension; NGOS, governments, private sectors

5.
Botanical pesticides /repellents have further opportunities in development of local/ bio-pesticides manual and in the development of new technology based on ethno-agricutural practices. 

6.
There are opportunities for integration into the mainstream of integrated pest management program, and promotion of cultural practices in both non crop and crop plants. 

7.
There are opportunities for improved economic status through premium on organic produce for export. 

8.
The adventure is likely to attract donor and multinational interest as indigenous knowledge provides short cuts for bio-prospecting funding.

2.1.2 Summary for analysis of weaknesses for botanical pesticides/repellents
1.
Seasonal material shortages, and variations in biological structures, (due to environmental factors) giving rise to different results, in different geographical areas occasion botanicals

2.
Botanicals have short storage and short shelf –life, worsened by lack of conservation programs. 

3.
Are bulky and societies have poor altitude (perceived as primitive or uncivilized) to use of botanicals, worsened by poor extraction and application methods, short-persistence in the field and inadequate documentation of existing farmer pest management practices

4.
Botanicals face competition from crops in high cropping potential areas due to small land sizes and rising population pressure. This suggests possible resistance in adoption. 

5.
Botanicals lack scientific validation and their safety in food and to mammals not known. On the other hand, effects on natural enemies, other organisms and environment are not known. 

6.
There are information gaps on active ingredients, dosages and optimum methods of extraction. 

7.
Patent issues on botanicals have not been properly addressed posing risks in biopiracy.

2.1.3 Summary for analysis of threats for botanical pesticides (repellents)

1.  There are possible legal restrictions through registration and possible risks of resistance e.g. behavior (in genetic engineering). 

2. There are opportunities for over exploitation and unfair competition from synthetic pesticides caused by different resource availability. 

3. Their poisoning potential on human or livestock (Datura, nicotine) are not well known. 

4. There may be difficulties in obtaining long term funding for participatory programs  

5. Conservationists may oppose the project due to exploitation of botanical materials. 

6. There are initial challenges in marketing of botanical products and patenting in genetic engineering

3.0
EMERGING ISSUES

Information on emerging issues was drawn from group discussions, paper presentations and reactions as discussed in this section. The participants split into four discussion groups to identify emerging issues from the plenary.

3.1
Results from discussions groups 

· Traditionally farmers have been using botanical pesticides. However, the use of botanicals should not be isolated. They should be applied in conjunction with other related pest management techniques like soil fertility, partial plant resistance, livestock issues and biological control. 

· The researchers should shift to participatory research. Lack of scientific validation in botanical pesticides (repellents) lowers the credibility of their application in consumers’ view. Farmers should determine research agenda/ priorities. Researchers should get back to farmers as soon as results are generated. 

· Farmer’s own observation and experiences should determine the application of botanical pesticides. This calls for more research on; mode of application, and action, active ingredient, pre-harvest period and intervals if any, environmental hazards, specific plant parts used against specific pests, diseases and multiple uses. There is need for more research on efficacy, side effects and improvement on the same

· Need for simple and valuable documentation on the use and safety of botanical pesticides in a farmer friendly language. Lack of sufficient awareness on the use of botanicals complicates their application.

· There is need to empower farmers to make decisions on farm operations. On-farm research should be developed through collaboration between farmers, extension workers and researchers. The farmer must set research agenda.

· There is need to document indigenous knowledge and farmer practice to allow dissemination of botanical products, which should form the main focus of the work. Documentation will enable farmers to market botanical products beyond farm level

· There is need to establish key coordinating organizations and individuals to legalize the use of botanical pesticides through registration, policy and commercialization. However this process might face problems from World Trade Organization (WTO) 

· There is need to consider the most effective method of scaling-up and disseminating the results of the work. This could be done through field days, photo displays and preservations in the herbariums for identified botanical. 

· More involvement of farmers in future workshops and botanical fora

· Need for farmer incentives for motivation in producing the raw materials

· Expected challenges in developing a participative model to break stereotypes

· Need to optimize current outreach programs used by government and NGOS for promotion of botanicals

3.2
Summary for emerging issues

· There is need to establish potential problems and implication to health and environment in application and also registration and legal aspects in botanical products.

· Documentation of field practices should be done in local language. 

· There is need to identify efficacy of common botanical pesticides. 

· Farmers should set research agenda and develop new models for technology transfer. 

· Botanicals are not the only solution and there is need to explore more on the current extension research outreach programs for an integrated approach. 

Suggested farmers incentives for use of botanical pesticides

1. Enabling policy (no farmer harassment on extraction and review of witchcraft act in Kenya)

2. Create market niche for the product

3. Recognition of farmer inputs

4.   Training that is attractive to farmer

4.0
CONCLUSION

For long time chemical pesticides have been the main methods for pest control.  However, their use has started to decline especially in crops that are targeted for the local market.  This is because of their high prices putting them beyond the reach of many small-scale farmers. Sometimes, they use lower dosages and frequencies than the recommended.  This together with the use of some pesticides over and over results in pest and disease pathogens becoming resistant to the pesticides.  The environment has also become polluted through accumulation of these pesticide residues with time

In the absence of scientific validation and adequate documentation of use and effects of botanical extracts and products in Sub-Saharan Africa, acceptability of the approach for crop protection will be limited and effectiveness sub-optimal. Africa has a huge heritage relating to the use of plant products for medicinal and agricultural purposes, but in many communities a large part of this indigenous knowledge has been lost following the arrival of the ‘green revolution’.

Indigenous groups and non-governmental organizations are currently working independently, often in relative isolation, with thousands of smallholder farmers to help refine and improve pest management systems based on use of botanical and cultural practices. A program that pulls together the combined knowledge and experience of farmers from diverse regions as well as the full range of stakeholders in representative African countries could go a very long way to improve the effectiveness, sustainability and safety of botanically based interventions in pest management. This would not only improve food security for the most resource-poor farmers, but also provide much greater sustainability of all agricultural communities, including those involved in the export of food crops. 

APPENDEX 1


FARMERS PRACTICES

5.0
EVALUATION OF BIOLOGICAL PESTICIDES/REPELLENTS 

A task force was formed to evaluate the application of botanicals, active ingredients, targets, mode of action, extraction and any other available information. The task force presented the results in plenary

5.1
Identified gaps in botanical pesticides

The best methods for extraction are not known and some methods of presenting information in current publications are not user friendly. The full target range and efficacy of botanicals on different target organisms is not known. The mode of action, side effects on natural enemies, dosages, filtration, sustainability and application not known. Only neem extracts have been studied in details

	                        Popularity

	Most commonly used
	Average use
	Least commonly used

	Chilies
	Onion
	Tobacco

	Mexican marigold
	Tephrosia
	Datura

	Neem
	Tithonia
	Euphorbia

	Persian lilac
	Castor oil
	Wild basil

	Stinging nettles
	Papaw
	

	Black jack
	American aloe
	

	Wood ash
	Pyrethrum
	

	
	Derris
	

	
	Swartzia-Zimbabwe
	


    Table 1 Estimated popularity of botanical pesticides in Kenya

5.2
Botanical product preparations, active ingredients, target and remarks

5.2.1


Product

Chilies (Capsicum frutescens)

Active ingredient
Capsicum, other phenolic compounds

Preparation
Cold and warm water extracts, powder form

Target
Diamond back moth, cutworms, ants, snails, bollworms, white flies, and aphids




Mode of action

Insecticides, repellent

Remarks



Extractions made with very hot water are ineffective but warm- to- touch water effective. Best when prepared in very fine powder and physical measures are preferred for mollusks. However it’s worth determining whether there are differences in efficacy for the different varieties.

5.2.2. 


Product

Mexican marigold (Tagetes minuta)

Active ingredient
Terpenoids

Preparation
Cold and warm water based extract, combination with chilies, and green manure for nematodes; whole plant is used in storage protection

Target
Aphids, caterpillars in- Brassicas, diamond back moth, nematodes, storage pests (cereal weevils)

Remarks


Prepared in very hot water, good in companion planting, a repellent and

Concentration of active ingredient high in flowers, 

5.2.3

Product 
Neem (Azadirachta indica), Persian lilac (Melia azedarach)

Active ingredient
Azadiractin and other limonoids

Preparation
Water based extracts, methanolic, extracts, powders, leaf, kernel extracts, bark extracts

Target
Diamond black moth, aphids, white flies, banana weevils, stemborers, storage pests e.g. sitophilus
Mode of action
Insecticide repellent, antifeedant, sterilant

Remarks


Most farmers use water leaf extracts, has potential for using kernel and other

Solvent extracts, has phytotoxicity risks at high concentration

5.2.4.
Product

Stinging nettle
Active ingredient
not known; contains a lot of iron

Preparation

Water based (cold and warm) extracts

Target


Diamond back moth

Mode of action

not known

Remarks


Generally considered less effective than neem, marigold and chilies

5.2.5. 
Product

Persian lilac (Melia azedarach)
Active ingredient
Azedarachtin, other limonoids

Preparation
Water based extract, methanolic extracts, powder, leaf, kernel extracts, bark extracts

Target
Diamond back moth, aphids, white flies, banana weevils, stemborers, storage pests e.g. sitophilus

Mode of action
Insecticide repellent, antifeedant, sterilant

Remarks


Most farmers use waterleaf extracts. There is potential for using kernel and other 

Solvent extractions. The products have phytotoxicity risks at high concentrations

5.2.6.


Product

Wood ash
Active ingredient
not known; Carbon dehydration

Preparation
Sources from various trees including sisal. Can be mixed with chilies (dry powdered dug)

Target
Stemborers, storage pests and cutworms

Mode of action
Insecticide, also dehydrate

Remarks

Effective often due to sub-lethal effects. Sisal ash is effective against sitophilus species

5.2.7.
 Product

Black jack (Bidens pilosa)
Active ingredient
not known

Preparation

Water (cold and warm)

Target


Thrips, aphids and diamond black moths

Remarks



None

5.2.8. 
Product

Onion (Allium cepa)
Active ingredient
not known

Preparation
Water based extract (cold and warm), can be mixed with marigold and chilies

Target
Aphids; diamond back moth, and other caterpillars in Brassica

Remarks


Can be used in companion planting as a repellent.  More effective when mixed 

With marigold and chilies

5.2.10. 
Product

Tephrosia (Tephrosia vogelli)
Active ingredient
Rotenone, Tephrosine

Preparation
Water based extract, powder form for storage (grains)

Target
Soft bodied insect, pests, ticks, fleas, flies, and weevils

Remarks


Use of high concentration can result in phytotoxicity. The product is 

Poisonous to fish

5.2.11. 
Product

Tithonia

Active ingredient
not known

Preparation
Water based extracts (cold water), mixed with marigold to use as a fungicide

Target


Aphids, thrips, caterpillars, ants

Remarks


Flowers are more effective

5.2.12. 
Product

Castor oil

Active ingredient
Resin

Preparation
Leaf and kernel water extracts, kernel powder preparation

Target
Aphids, thrips, caterpillars (diamond back moth), and ants

Remarks


None

5.2.13. 
Product

Papaw  (Carica papaya)
Active ingredient
Papain 

Preparation
Leaf water (cold) extract, warm water extract, powder form

Target
fungal control, aphids, caterpillars, ants, cutworms and nematodes

Remarks


Need to test the various varieties for differences in efficacy

5.2.14.
 Product

American aloe (Agavev americanus)
Active ingredient
not known

Preparation
Water based extract with hot pepper powder form

Target
Used in livestock health, powder form n cereals storage, and field pests

Remarks


Antiseptic and cure respiratory disease in poultry

5.2.15.
Product

Pyrethrum (Chrysanthemum 





cinerariaefolium)

Active ingredient
Pyrethrin

Preparation
Warm water leaf and flowers, water extract, flower powder

Target
Aphids; diamond back moth (cutworms), thrips, and ants

Remarks


Apply selectively to protect bees


5.2.16. 
Product

Derris (Derris malensis)

Active ingredient
Rotenone

Preparation

Warm water extract (roots), root powder

Target
Aphids, caterpillars diamond black moth, cutworms, armyworms, fruit flies

Remarks


Applied in the evening, poisonous to fish, can cause skin rash

5.2.17.
Product

Snake bean (Swarzia 





madagascariensis)

Active ingredient
not known

Preparation
Water based extract from the pods and seeds

Target


Wide range of pests and fungal disease

Remarks


Success recorded recently in Zimbabwe, poor documentation

5.2.18. 
Product

Tobacco (Nicotianum tobacco)
Active ingredient
Nicotine

Preparation
Warm or cold waterleaf extracts, powder form

Target
Stemborers, caterpillars, cutworms, Brassicas, aphids, ticks and thrips


Remarks


Poisonous, not good for solanacea crops

5.2.19. 
Product

Thorn apple (Datura stromonium)
Active ingredient
not known

Preparation

Cold water based (leaf), -extracts

Target
Broad spectrum, caterpillars, aphids, thrips, and cutworms

Remarks


Cab be used to control leaf rust (coffee), poisonous

5.2.20. 
Product

Finger Euphorbia (Euphorbia tiricalli)
Active ingredient
Euphorben

Preparation

Use of chopped/ sliced fingers

Target


Crawling insects

Remarks


Grow in divers agro-ecological zones

5.2.21. 
Product

Wild basil (Ocimum suave)
Active ingredient
Camphor eugenol

Preparation
Water based extracts, dry leaves for cereal storage

Target


Weevils, ants, aphids, caterpillars

Remarks


Used as a repellent

Based on this evaluation of botanical pesticides there is need for 2 types of

Research; participatory research which should be farmer led and basic research

(Laboratory work). The research paradigm should be guided by the principles 

Shown in table 6

	What researcher know

What farmers don’t know- researcher to facilitate
	What farmers know

What researchers don’t know and need to learn from farmers

	What both researcher and farmer know

All to share and refine what is known
	What both researchers and farmers don’t know

Try it out together in participatory research


Table 1. Model for approach to participatory research

18
ii

