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jj
Southern African Pesticidal PlantsSouthern African Pesticidal Plants

Implementation & Coordination of Agricultural Research & 
Training

The objectives of the ICART initiative were:

OO S d h hi h l l f l i l b1. LIVELIHOODS ‐ to reduce the high level of rural poverty mainly by 
making agriculture more competitive to raise the poor farmers’ income

2 CONSERVATION ff h hi h f l2. CONSERVATION ‐ to offset the high rate of natural resource 
degradation, with focus on soil, water and biodiversity

3 POLICY d l ff i l li i i i i l d3. POLICY ‐ to develop effective rural policy options, institutional and 
farmer organisations to support the agricultural production systems and 
to link the farmers to the market



Field Locations

• Malawi• Malawi
–Nchenachana

Champhira– Champhira

• Zambia

Chipata– Chipata 

– Choma

Zi b b• Zimbabwe

–Muzarabani

N–Nyanga Caesalpinioid (Miombo)  
woodland zone 



AIM: Control of bean & cowpea AIM: Control of bean & cowpea 
pests using pesticidal plantspests using pesticidal plants

– Maruca vitrata larvae damage pods

pests using pesticidal plantspests using pesticidal plants

– Aphids transmit disease 

Beetles damage stored product

Pod borer

– Beetles damage stored product

– Bean stem maggot

BruchidsBruchids



ADAPPTADAPPTADAPPT ADAPPT 
A network for optimising & promoting indigenous A network for optimising & promoting indigenous p g p g gp g p g g

botanical knowledge for food security and poverty botanical knowledge for food security and poverty 
alleviation in Africaalleviation in Africa

Overall objectives 

strengthen S & T capacity of African programmes to exploit 
pesticidal plants 

optimise use of pesticidal plants for poor farmers.

establish a research network: scientists to farmers.

develop platform for marketable productsdevelop platform for marketable products



OBJECTIVES OBJECTIVES of of Funding Body Funding Body -- ACP S&T ACP S&T 

Strengthen S&T capacity of ACP countries to support 
research development and innovation in ACP regionresearch, development and innovation in ACP region
• institutional, administrative & policy.
• academic research & technology.
• business & civil society• business & civil society.

Promote interdisciplinary approaches to sustainable 
d l t l 3development along 3 axes:
• Co-ordination & networking in applied research.
• Instruments for collaborative research.
• Management of research activities and reinforcement of 
research.



RATIONALE
constraints of commercial pesticides- constraints of commercial pesticides

Labelling & Literacy
EnvironmentToxicity EnvironmentToxicity

Waste dumping

30% pesticides in developing 30% pesticides in developing 
countries below international countries below international 

Resistance

standard standard 
–– redundancy & adulterationredundancy & adulteration



FarmersFarmers have to usehave to use somethingsomethingFarmers Farmers have to use have to use somethingsomething



Pesticidal Pesticidal plantsplantspp
Unprocessed materials requiring rudimentary 
preparation - Highly suited to small scale farmers       
Isman, 2008 Ann Rev Entomol.



Pesticidal plantsPesticidal plants

• Pesticidal plants appealing alternative - knownPesticidal plants appealing alternative known 
quantity 

– Cannot be adulterated (if collected by farmer)
– Cost effective (usually) 
– Toxicity & persistence is lowToxicity & persistence is low 
– Selective activity

• But..
– Efficacy can vary across seasons or locations
– Application needs optimising.  Application needs optimising.  
– Collecting takes time e.g. Scarce plants cost more
– Huge quantities may be needed 

Conser ation conseq ences• Conservation consequences
• Propagation required?



Plants perceived as safePlants perceived as safe
Ricin

ribosome 
i ti tiinactivating 
protein (RIP) 

Aconitum sppco tu spp

&. Ricinus communis



ADAPPTADAPPT
O

ADAPPT ADAPPT 
Overall objective

strengthen scientific & technological capacity of 7 countries 
exploit pesticidal plantsexploit pesticidal plants 
optimise use by poor farmers
raise calibre of research – networks and good quality science

establish network of scientists and agricultural technologists 
NGOs
A i lt l t i tit tAgricultural government institutes
Universities

develop & optimise cost effective insect control technologies 
based on pesticidal plant materials 

field crops, stored product and livestock parasites
small-scale farming sector across African dry-lands. 



Outputs address ACP S&T objectivesOutputs address ACP S&T objectives
•• Output 1Output 1pp

– African pesticidal plant network established

Output 2Output 2•• Output 2 Output 2 
–– CCapacity building through applied research

•• Output 3Output 3
– Ensuring sustainable use of target species

•• Output 4Output 4
– Production & marketing policy developed.

•• Output 5Output 5
Communication & dissemination platform– Communication & dissemination platform



Output 1 Pan-African pesticidal plant 

I ti ti P t i S th Af i J 2010

research network established
– Inception meeting - Pretoria, South Africa Jan 2010 
– Targets, action plans and network strategies

Zimbabwe Zambia

Malawi South 
Africa

GhanaTanzania 

Kenya
Pan-
African

United Kingdom

African



ADAPPT NetworkingADAPPT Networking
7 Country networks

30+individuals/country
1

230+individuals/country 2
1

2

Country leaders

ZimGhanaZambiaKenya TanzaniaMalawi RSA

Country leaders

External 
advisory 

ADAPPT &

Project 
Primary links

board
j

Leader 
Secondary links



Output 1 PanOutput 1 Pan--African pesticidal plant African pesticidal plant 
research network establishedresearch network established

– National meetings held in 7 African countries

• Identify issues and feed info to ADAPPT 
network

– Training priorities
– Knowledge about local plant species
– Complementary skills identified 
– New partnerships made
– Technical limitations identified.



Output 1 Pan-African pesticidal plant 
research network established

– New partnerships e.g., 

Sokoine University (Tanzania) 
NRI UK new pesticidal plants & residues on stored grain.1

Copper Belt University (Zambia) 
RBG, Kew (UK) chemistry of  non-timber woods for pest control2

Egerton University (Kenya) 
University of British Columbia (Canada) on essential oils in pest3 University of British Columbia (Canada) on essential oils in pest 

control



Output 1 Pan-African pesticidal plant 
h t k t bli h d

– Networking (and communication)

research network established
– Networking (and communication)

• Symposium on economically useful plants,
Zambia June 2010 – 150 delegates

– 4 presentations by ADAPPT network

• McKnight foundation SACoP Maputo Oct 2011g p

• African Crop Science Soc. conference , 
Mozambique Oct 2011 500 delegatesMozambique, Oct 2011 – 500 delegates

– Pesticidal Plant workshop hosted by ADAPPT - 50 participants
– 8 presentations + 3 posters by ADAPPT partners
– Identified key areas for research

» Optimisation
» Commercialisation
» Conservation



Output 2 Capacity building & training and p p y g g
knowledge exchange

– Training of post graduate students 
– Evaluation and analysis of pesticidal plant materials.

• 1 MSc (Uni of Greenwich) student passed & returned to Ghana as ( ) p
University lecturer

• 2 PhD students (Uni of Greenwich)
• MSc students research at University of Zimbabwe, University of y y

Zambia and Mzuzu University  (Malawi). 

MSc research at University 
of Zambia



Output 2 Capacity building & training and p p y g g
knowledge exchange

– Training of post grads in micro-propagation - 14 participants g p g p p g p p
• 3 day laboratory course - Zambia, Jan 2011.



Output 2 Capacity building & training and p p y g g
knowledge exchange

– Training for - 40+ participants in Zambia, Jan 2011.  
• Scientific writing
• Biological evaluation of plant materialsBiological evaluation of plant materials 
• Preparation of proposals for funding 

– 6 proposals written among network partners
McKnight FoundationMcKnight Foundation 
DelPHE (British Council)
CIFSR (Canadian Intl Food Security Res. Fund)
PAEPARD (European Partnership in Agric Res and Dev)
CSEF (Civil Society Environment Fund)
BMGF (Grand Challenges Fund)

• Training to be repeated 
– Tanzania (Dec 2011) 

– Ghana (Jun-Dec 2012). 



Surveying analysis Surveying analysis & & biological evaluation pesticidal plant biological evaluation pesticidal plant 
species species –– applied research trainingapplied research trainingpp pp gpp g

Plants (%) reportedly 
used in Malawi for pest 
control (n=167)control (n=167) 

• Validate activity Tephrosia vogelii• Validate activity
• Which chemicals active?
• Determine variations in efficacy/chemistry

O ti i li ti

Tephrosia vogelii
Kamanula et al. 2011Kamanula et al. 2011 Intl. J Pest ManageIntl. J Pest Manage
Nyirenda et al.Nyirenda et al. 20112011 Afr.Afr. J J AgrAgr Res. Res. 

• Optimise application 



Chemical analysis of plant materials

PhilSAPP
3 x 150 mm Phenomenex Luna C18(2), 95:0:5(0 min) 0:95:5(20 min) 0:95:5(25 min), water : MeOH : ACN +1% formic acid
Tvogelii herb specimen 34mg/ml

PhilSAPP
22-Oct-2009

Tvogelii herb specimen 1 3: Diode Array 
Range: 4.337e+219.40

Fig 1a HPLC chromatogram of T. vogelii chemotype 1
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Fig 1b HPLC chromatogram of T. vogelii chemotype 2
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Biological evaluation and validation of plant materials
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Looking at practical implications

For field use - plants extracted in water
& applied with a knap sack sprayer.
But active compounds not soluble in water



Field trials

Malawi
Tanzania
Zambia



Storage trialsg

MalawiMalawi
Tanzania
ZambiaZambia



Output 3 Sustainable production of pesticidal plants

Some useful plants are scarce & needSome useful plants are scarce & need 
cultivating but may have   

– Low germinationg

– Slow seedling growth. 

– Rapid loss of viability

– Propagation criteria developed for some 
speciesspecies 

– Harvesting protocols for plant species
• SAFIRE handbook published on ADAPPT 

site www.nri.org/adappt

Thokozani et al., 2011 Afr. J. Biotech



Output 3 Sustainable production of pesticidal plantsOutput 3 Sustainable production of pesticidal plants

Optimising conditions forOptimising conditions for 
propagation

can we produce roots that can be ca e p oduce oots t at ca be
planted out directly for transfer to 
farmers



Output 4 Production and marketing of Ou pu oduc o a d a e g o
pesticidal plants

– Policy recommendations via desk 
study – looking at y g

• Best practices & case studies
• Farmer production 
• Marketing networks 

M k i h dl• Marketing hurdles
• Bio-safety issues 
• Product RegistrationProduct Registration.



Output 4 Production and marketing of Ou pu oduc o a d a e g o
pesticidal plants

Example outcomes 

– variation in efficacy problematic –

quality control needed before up‐scaling

– opportunity for wide‐scale promotion as 
commercial products for local use by SMEs 
unexploited ‐ why?

– Can selling of PPs be formalised without changes 
l h dl i hi f kto regulatory hurdles or within current framework



Output 4 Production and marketing of Ou pu oduc o a d a e g o
pesticidal plants

• Way forward needed.
f k t bl d ti d– framework to enable production and 
commercialisation of PPs
registration process needs to be understood– registration process needs to be understood -
but providing data and information is 
expensiveexpensive

– raw material supply remains a challenge
– investment in development promotion andinvestment in development, promotion and 

awareness raising needed



Output 5 Communication & dissemination 
platform for pesticidal plant knowledgeplatform for pesticidal plant knowledge

– Papers published in international journals

– Attendance of scientific symposiaAttendance of scientific symposia

– International conference planned for Year 3
Proceedings to be published in a special issue• Proceedings to be published in a special issue 
of Crop Protection & Biopesticides
International.

– ADAPPT network website www.nri.org/adappt

• Information bulletins 
• policy briefs
• plant database• plant database 



The First International 
Conference on Conference on 

Pesticidal PlantsPesticidal Plants
18-21 February 2013, ICIPE, Kenya

Harnessing pesticidal plant technologies for 
improved livelihoodsimproved livelihoods

18th – 21st February 2013 at ICIPE,
hFurther announcements 

www.nri.org/adappt
f b k / ti id l l t fwww.facebook.com/pesticidalplantsconference









Map of ISP locations accessing the ADAPPT website





Monitoring and EvaluationMonitoring and Evaluation

• External Advisory Board
– Prof. Murray Isman

• Dean, University of British Columbia, Canada

– Prof. Ahmed Hassanali
f f h• Professor of Chemistry, Kenyatta University, Kenya

– Prof. Opender Koul
• Director Koul Foundation India• Director, Koul Foundation, India

• Statistical analysis and research methodsy

– Dr. Stephen Young (University of Greenwich)



Monitoring and EvaluationMonitoring and Evaluation
• Publications ‐ peer review ‐

P j 10 i d• Project target = 10 peer reviewed papers

• Current output 

d l l– 8 papers on pesticidal plants

– 6 more in prep

• Stevenson et al., 2011 Tetrahedron Letters, 51: 4727–4730. 

• Kamanula et al., 2011 International Journal of Pest Management. 57: 41‐49. 

• Thokozani, et al., 2011 African Journal of  Biotechnology 10: 5959‐5966.

• Madzimure et al., 2011 Tropical Animal Health & Production, 43: 481‐489

• Nyirenda et al., 2011 African Journal of Agricultural Research, 6: 1525‐1537.Nyirenda et al., 2011 African Journal of Agricultural Research, 6: 1525 1537.

• Sarasan et al. 2011. Plant Cell Reports, 30:1163–1172. 

• Zulu et al., 2011, African Journal of  Biotechnology 10: 5988‐5992. 

S l (i ) Bi i id I l• Stevenson et al. (in press), Biopesticides Intl. 



Thank YouThank You


