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- Orgrll1ic t:1nlling methods (KIOF) 
- Weed control (KARl - NARL) 
- Cultural practices (ICIPE) 
- Use ofneem (IClPE) 
- Use of insect pathogens (ICIPE) 
- Beneficial/useful insects (KARl - NARL) 

3. Supportive research on improved pest cOlltrol olltiolls: 

3.1. restillg (!f 1I1!1!11I 

On station trials were initiated on the efficiency of standardized neem formulations (powder, oil) 
on some of the target crops. Initial results appear promising for neem sprays in control of nower 
thrips on French beans. To explore the scope for systemic protection through seed treatment, a 
range of doses were tested to identify the safe dose limit that would not affect seed germination in 
French bean and Okra. Farmer-participating testing ofneem on bittergourd has also been initialed 
(at Ngununan). 

3.2. ll1sect Pathogells 

An exploratory on-station trial on the potential for the fungus - Metarri1iziul11 allisopliae has been 
found to be promising against thrips on French beans. Follow-up trials are being planned. 

3.3. Testil1g (?f crop cllltivars/gellotypes for pest tolerance 

Seven genotypes of Okra were compared at Mbita Point Field Station for pest tolerance/yield 
advantage over the local common cultivar - Pusa Sawani and one of them appeared to be superior 
to the local. Additional genotypes as they become available will also be tested in due course. 

4. Human resource capacity building for national research extension institutions 

4.1. Refresher trailling/or Natiol1al Horticultural Developmellt Authority Techllical qfficers 

. For updating the technical field officers of the Horticultural Crops Development Authority 
(HCDA) of Kenya on improved crop protection, a one-day refresher-training workshop was held . 
There were 35 participants including from other projects and farmers' organizations. A total of 12 
resource perS9ns from ICIPE and other organizations provided the scientific book up. The 
participants adjudged the course contents and structuring as good to very good . 

4.2. Sciellttfic 1ffldelpil111il1g for Africal1 regiollal vegetable productiol1 trail1il1X course 

A regional training course for vegetable production practitioners jointly organized by the Israel 
Government and University of Nairobi during July/August, 1997 invited the project Coordinator 
(Dr. S. Sithanantham) for a lecture-cum discussion session for a group of about 24 middle level 
professionals drawn from 8 countries in the region. This contribution was commended through a 
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formal letter of appreciation (Annex 10). 

-1.3. /I t.Sc At. I'llil Research 'li'aillil1g 

A M.Phil Project ofMoi University (Kenya) on "Non-target etTects ofneem in export vegetables" 
commenced in June 1997 and to complete by April 1998 is being supervised by the project 
Coordinator (Dr. S. Sithanantham). 

By special arrangement with the Kenyatta University (Kenya), four MSc research topics were 
identified as below: 

- Bioecology of pests on okra capsicum and eggplant. 
- Bioecology of pests on cucurbits vegetables (including bittergourd). 
- Evaluation of neern on pests and beneficial insects on okra/pea. 
- Potential for insect pathogens in control of caterpillar pests on vegetables. 

The students are preparing to initiate the research from April 1998. 

5. Linkages and Networking with Partner Institutions/Initiatives 

For Kenya, most of the partner institutions concerned with export vegetable 
production/protection were linked up with the project in different activities. Some of these are as 
below: 

- Horticultural Crops Development Authority (HCDA) 
- Fresh Produce Exporters Association of Kenya (FPEAK) 
- Kenya Agricultural Research Institute (KARl) 
- Kenya Institute Of Organic Farming (KI0F) 
- Pesticide Safe Use Project (GIF AP) 
- GTZ - IPM Horticulture Project 
- Kenya Small Scale Farmers' Association (KESSF A) 
- Association for Better Land Husbandry (ABLH) 

. Invitations for partnership input were also received by ICIPE from Zanzibar (Tanzania) and the 
Invest for Development of Export Agriculture (IDEA) project from Uganda. (Annexes II and 
12). 

6. Comm ullicatiolls/Pu blicatiolls 

The project staff participated in the following seminars/workshop 

Workshop on Export Horticulture - ProtradelHCDA 
National workshop on Horticultural Research and Development of Agriculture and Technology, 
January 1997. 
Horticultural Export Seminar, FPEAK Kenyatta Conference Centre. 
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The following communications were also prepared for explaining the project goals and activities 

- Scienti fic articles - 2 
- Lecture outlines - 2 
- TV coverage - I 
- Radio coverage - I 

B. IMPLEMENTATION STATUS 

I. Most of the project staff joined in their positions during the first quarter (Oct - Dec '96). 
2. Equipment required field/office work have also been procured. 
3. Project quarterly reporting (technicaVfinancial) has been kept up. 
4. Proposal for continuing the activities into 1999 - 2000 through IF AD co-financing is being 
pursued. 

C. FINANCIAL REPORT 

I. Fund utilization status for year 1 is included. 
2. Revised estimate for year 2 to be ready in January/February 1998 when USAID - Kenya office 
would confirm their support. 
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I. UNDERSTANDING THE PEST PROBLE1\'IS AND PRIORITY 
NEEDS OF FARMERS 

1.1 Initiative fOl" improved pest management for export veget.ables: summary 
of consultation meeting convened by ICIPE with stal<eholders in Kenya, 26 
-27 Februa."y 1997 

1.1.1 Backgrollnd of the Initiative 

During June - August 1996, USA I D-Africa Bureau expressed interest in an initial ive proposed by 
IClPE, for "Improved Pest Management in Export Vegetables in Eastern and Southern Africa" 
through funding support. The initial phase was visualized to focus on Kenya where rClPE's experts 
are presently based, with the provision to initiate network collaboration in research, training and 
information exchange with other interested partner countries in the region . This was a new initiative 
involving knowledge/linkages to be developed. 

1.1.2. Purpose of the meeting 

As a basis for priority setting in the initiative for meeting Kenya's needs, it was considered 
desirable to consult all stakeholders and potential collaborators, so to: 

(i) Assess the existing knowledge on pests and the control options and identify the 
research gaps. 

(ii) Comprehend the ongoing pest management related activities of different 
institutions/projects. 

(iii) Identify the priority target areas of concern in pest management. 

In addition, the meeting was to also document the potential interest of researchers, extellsionists, 
and the farming community to collaborate with a full, project to be developed. Accordingly, the 
consultation meeting was convened by IClPE at Nairobi during February '97. with representation 

_ from a broad range of institutions/stakeholders in Kenya (See Annex 2 for list of invitees). 
Technical aspects as well as policies relating to improved pest management on the target crops 
were addressed in different sessions (see Annex 3 for program) using a participatory approach. 

1.1.3. Outcome of the meeting 

a). Target crops alld importance oj pests as cOllstmillls ascertained 

i) Based on their share of the export market, six vegetables were identilied as being 
important in Kenya: French beans (Phaseo/lls vlI/garis), snowpea (l'i.'iII11I spp.). 
Okra, eggplant, capsicums (sweet pepper & chilies) and karella (bittergollrd) (!I4ol11odic:a 
charallfia). 
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ii) Pests (including arthropod pests, diseases and weeds) were agreed on as being critical 
constraints for achieving high production and quality of the crops. 

b). Rallking amon!? pest problems achieved 
While the available countrywide information on pest spectrum and yield losses due to pests is 
meager, a 'perceived' prioritization was arrived at among the arthropod pests (and diseases) for 
the six target crops (Annex 3). It was agreed that this priority is only indicative. In the next two 
years, the project should undertake surveys/visits of the major growing areas, so as to 
confirm/revise these rankings based on the quantitative data to be assembled on pest distriblltion 
and yield loss 

c). Stat"s (?f research 011 relevant IPM tecl7ll%g)l options assessed 

For each export vegetable crop and major pest, it was possible to list the potential IPM 
technology options and classified into two major categories: 

i) Those which have adequately been researched and/or demonstrated and efficacy level 
known 

(ii) Those that have shown indications of usefulness but need to be verified or refined prior 
to being recommended to farmers. 

A summary of the relative status of the technology options is furnished in Table 1.1.1. This 
would form the basis for the selective incorporation of options for applied or adaptive research in 
the project. 

d). Suitable sites (hot spots) for technology verification identified 

The identification of ' hot spots' for major pests was another achievement of this meeting. Pest 
management technologies usually need to be verified under 'high pest challenge' levels and the 
project could dependably select the 'hot spots' for this activity. These sites will also be ideal for 
'benefit demonstration'. A list of the hot spots identified is furnished in Table I. 1.2. 

_ e). Stakeholders' opi11ions synthesized/or priority setting 

The opinions of several farmers' representatives (8) and other stakeholders who were participants 
at this meeting were sought and are suitably reflected in the priority setting of pests and (PM 
options. The priority setting for aspects based on a questionnaire response is furnished in Table 
1. 1.3. 

f). Policy isslfes alld gove1'l1111e11t re!?ulatiolls clarified 

Lead papers were presented from the Kenya Ministry of Agriculture and Livestock Development 
and Marketing (MOALDM), Kenya Agricultural Research Institute (KARl), and the HOIticultural 
Crops Development Authority (HCDA). These papers provided a comprehensive background for 
discussing policy issues and. government regulations relating to pest management on export 



- I ) -
vegetables. 

g). Ongoing IPA,f Projects and their activities understood 
Lead papers by two projects the IPM -- Horticulture Regional Project (GTZ) and the Periurhan 
IPM Project (lIBC/ODNKARI)-- provided insight into regional technical projects with which the 
Project could collaborate and so avoid duplication while at the same time ensuring 
complementation. It was also possible to identify activities for which collaborators were likely to 
be available. 

1.1.4. Baseline data assembled 
The meeting enabled identifying the priority activities to be addressed during the initial phase, in 
Kenya (and later extended to other interested partner countries in Eastern and Southern Africa). 
The relevant baseline information for Kenya on the range of technical as well as policy issues was 
assembled at this meeting. 
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Table 1.1.1 Ranking of insect pests in Kenya and status of readiness of control options for 
adoption as perceived at stakeholders meeting (February 1997) 

CROP INSECT ST A HIS OF (ONTROL OPTIONS (*) 
PEST AND 
IMPORTA CIIEMICAL BIOLOGICAL USE Of liSEOF liSE OF untER 

CONTROL CONTROL BOTANICALS CULTlII~t\L TOLERANT T\IF.TIIOJ)S 
NCE* (I'ESTICIDES) PRACTICES CIILTI\'ARS 

French Bean flies B J3 B B B -
heall~ (I) 

Bean flowcr A ( C - - -
Ihrips (I) 

Spidcr mites A B - - - -
(2) 

Aphids (2) A - C B - -
Iielicovelpo A ( ( - - -
sp. 
)\lol7lca sp. 
(2) 

C"lwonns A ( - B - -
(2) 

St10wpea Pod borers A ( ( - C -
!!e/icowrpa 
~p . 

,\lol7lca sp. 
(I) 

Aphids (2) A - - B - -

Flower ( ( ( - - -
Ihrips (2) 

Clltwomls A C - B - -
(2) 

Okra Lea rill iners A D D II - -
(I) 

Okra. Aphids and A n J3 B - B 

Eggplant WhitcOies 
Rud (I) 
Capsiculll 

Spidcr mites A n - B B B 
(2) 

Thrips (3) 
A J3 - - n -

Karella Fruit fly A - - n - B 



(Meloll fly) 
(I) 

(*) 1= IMPORTANT 
2= LESS IMPORTANT 

- 13 -

A= Research COlllpleled - Ready for dellloll~lralion 
B= Re!':carch Promising - Needs VerificAlion before delllollslralion 
c= Research Inadequate - Needs Inlensificalion ofresearch and rtu1her verificaliotl. 
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Table 1.1.2 List of hot spots identified for specific pest problems 011 export vegetable s in Kenya 

CROP 

FRENCH BEAN 

SNOWPEA 

OKRA 

EGGPLANT 

CAPSICUM 

BITTERGOURD 

PEST 

Thrips 
Whiteflies 
Red spider mite 
Root rot 
Bean rust 

Ascochyta disease 
Powdery mildew 

Aphids 
Powdery mildew 
Nematodes 

Leaf miners 

Red spider mite (Eggplant) 

Nematodes 
Viral diseases 
(Capsicums) 
Bacterial wilt 

Nematodes (Eggplant) 

DISTRICTS (SITES) 

Mwea! Naivasha 
Baricho 
Mwea! Yatta! Mbooni 
VihigalMerul Makuenil Machakos 
Naivasha! Thika 

Molol Timboroa!Limurul Kinangop 
YaHa! Thika! Embu 

NgurumanlLoitokitok 
Nguruman 
Nguruman 

Kibwezi 

Nguruman 

Kibwezil Mtito Andei 
Kibwezi 
Coast 
Coast/Ngurumanl 
Kibwezi/Mtito Andei 
Yatta! Nairobi 

' . 
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Table 1.1 .3 Priority rankings assigned by stakeholders in Kenya among issues related to improved 
pest management for export vegetables (February 1997) 

Issues Priority 
Ranking'" 

Enabling farmers to recognize pests and beneficial organisms in I 
the crop. 

Guidance on deciding the need for pesticide use. I 

Availability of biological control technologies. I 

Advice on cultural practices that reduce pest severity. I 

Advice and availability of less persistent pesticides. 2 

Advice on pesticide spray 'waiting period' before harvest. 2 

Guidance on safety aspects in handling! use of pesticides 2 

Improved devices or methods for applying pesticides. 2 

Availability of natural pest control materials from plants like 3 
neem. 

Advice / availability of pest tolerant varieties. 3 

* I = Most important; 2 = Second in importance; 3 = Third in importance 
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1.2 On-farm surveys for pest damage 

1.2.1 Pest problems and (heit· severity on peas -pilot survey of 20 fnnJls in Molo, Nnkuru 
District, September 1996 

A field survey was carried out on 20 farms in Molo, Nakuru district to assess the pest problems 
on peas (Table 1.2.1). Most of the farmers grew four cultivars- Kagoci, Kikuyu, Grano and 
Kigondoro. Among the crop production constraints. pest problems were perceived as the major 
biotic factor while soil, credit, seed supply and infrastructure/policy constraints were mentioned . 
None of the farmers have used insecticides while a majority (65%) has used fertilizer 
(diammonium phosphate) as input. All farmers expressed interest and need for technical guidance 
on pest control. 

Table 1.2.1 Pest problems and their severity on peas -pilot survey of20 farms around Molo, 
Nakuru District, September 1996. 

Pest observed % Farms in which 
Found 

Aphids 70 
Caterpillars 35 
Cutworms 25 
Pod borer (Eliel/a) 10 

1.2.2 Pests and their severity in farmers vegetable crops, coastal Kenya, July -October 1996 

'The survey was done in coastal Kenya during July- October 1996, and involved I I farms. 
Results showed that in eggplant 4 pests were found to be severe namely (Table 1.2.2). Beetle, 
caterpillars, sucking bugs and grasshoppers. Moderate damage by leafuoppers, leatllliners and 
fruit borers were observed. In capsicum bugs, grasshoppers and caterpillars appeared to be 
severe while leaf miners were moderate. The identity of many of them is being scrutinized and will 
be reported in due course. 
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1.3 On-station trials on pest spectrum and yield loss 

Decisions on pest management are based on economic effects of pests. The information is 
particularly important in comparing the relative importance of different pests in order to allocate 
research, control and extension resources. Crop yield is affected by many factors. These include 
the distribution of pest in space and time, the response of plants to different climates and soils, 
and interactions between pests and diseases. The objectives of these studies were to determine 
the most vulnerable stages of crop growth to insect attack and establish the avoidable yield losses 
to these pests. 

/IIlethod.,. There were four treatments consisting of 
]. Vegetative stage protection~ weekly application of a mixture of] 40 g ai/ha of dimethoate and 
endosulfan at ] 45 g ai/ha starting from 2 weeks after emergence (W AE) up to flowering; 
2. Reproductive stage protection, weekly application of a mixture of 140 g ai/ha of dimethoate 
and endosulfan at ] 45 g ai/ha starting from early flowering up to harvest; 
3. Protection at both vegetative and reproductive stage and (weekly application of a mixture of 
140 g ai/ha of dimethoate and endosulfan at 145 g ai/ha starting from 2 W AE up to harvest. 
4 . No protection. 

1.3.1 Okra 

The experiment was planted on 30 October 1996 at MPFS. Plot size was 9 m x 4.5 m with 6 
replications using okra variety Pusa sawani. Entomological assessments consisted of visual 
scoring once in every two weeks for aphids, leaf miners, flower thrips, flea beetles, grasshoppers, 
leaf caterpillars, and pod bugs. 

The experiment was planted again on 22 March 1997 and 16 May 1997 at MPFS . Plot size was 
4m x 4m with 6 replications using the same okra variety Pusa sawani. Entomological assessment 
consisted of visual scoring once in every two weeks for aphids, leaf miners, flower thrips, flea 
beetles, grasshoppers, leaf caterpillars, and pod bugs . 

. There was moderate infestation (up to 50%) of the crop by aphids. Application of insecticide at 
both vegetative and reproductive stages significantly reduced the incidence of aphids in the crop. 
The incidence of flea beetles was light to moderate and its intensity increased with crop growth. 
Leafminer incidence was low. Fifty per cent date of flowering was observed 36 days after 
emergence. There was no significant differences in yield between protecting at the vegetative 
stage (4.1%) or reproductive stage (6.5 %) alone (Table 1.3.1). However, maximum protection 
was obtained by protecting at both the vegetative and reproductive stages (20% yield loss) . 
Further studies will be required to determine the optimum number of sprays at each of these crop 
growth stages. 

The incidence of flea beetles was light to moderate in the 1997 studies (Table 1.3.2). Insecticide 
application significantly reduced flea beetle numbers. Leaf miner incidence was low. There was 
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no significant difference in yield between protecting at the vegetative stage or reproductive stage. 
In 1997, there was no yield advantage between the protected and unprotected treatments in both 
early and late plantings (Table 1.3.3). However, in protected treatments the numbers of damaged 
fruits were significantly lower than in untreated plots. 

Table 1.3.1. The effect of protecting okra at different grovvth stages on yields and yield 
parameters (MPFS, 1996 SR) 

- _ _ _ A ___ _ - •• • • • -_ .. . -
Crop growth stage 

Vegetative stage 

Reproductive Stage 

Vegetative + 
reproductive stage 

No protection 

Prob. 

- - - _. __ .. _-- -- -- . -.- -- - - -- . _._-- - ------ .-... _._---
Fruit Fruit damage Yield Yield loss 
(number) (%) (%) 

1843.6 ab 0.60 a 54.453 a 4.1 

2063 a 0.358 53.035 a 6.5 

1881 ab 0.473 a 56.757 a o 

1787 b 0.757 a 45.201 a 20.4 

0.04 0.07 0.10 

-------------- --- . __ .'. --. ---.-------_._--------------------------_._.- ..... . . 
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Table 1.3.2. The effect of prolecting okra at different growth stages on the incidence or aphids, 

flea beetles and leaf miners at 6 weeks after emergence (MPFS, 1997 long rains early planting). 

_ ... _ . __ . .. _-- . - .-- - ---.. --~------ ... --- --------_. __ .. . _--

Crop growth Stage Beetle Aphid Leaf Grasshoppers 

No . rating Miner 
.. . --- -- - ---- _ .. - .- - ._ .. _---. .. . . _ .. -- . 

Vegetative 6.83 a 1.07 a 1.0 a 1.0 a 

Reproductive 2.33bc 1.07 a 1.0 a 1.0 a 

Vegetative + reproductive 0.0 c 1.07 a 1.0 a 1.0 a 

Untreated Control 11.5 1.13 a 1.0 a 1.0 a 

F value 8.29** 0 .18ns ns Ns 

Table 1.3 .3. The effect of protecting okra at different growth stages on the fruit yield and damage 

by Helico,."eI7JG armigera and at harvest (MPFS, 1997 long rains early planting). 

Yield 

kg/plot 

Vegetative 7.86ab 

Reproductive 8.89a 

Veg +Repro 7.41b 

Untreated control 9.19a 

F value 4.62* 

' PI~-;~~--~' i i .5-~T-

Damage by Damaged fruits Damaged 

fruits (no.) He!icol11erpa (weight g) 

47.3a 47.0a 333 .0b 

36.7ab 35.3ab 133.3ab 

21 .8b 21.5b 0.0 b 

37.8ab 52.3a 200.0a 

3.26* 5.59** 4.79* 

.. - _.- -- ~ -------- ---- ... "._----- ------_., 
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J .3.2 French Benns 

The experiment was planted on 25 l'vlarch 1997 at MPFS. Plot size was 4m x 3111 with 3 
replications using variety Monel. The treatments consisted of: 

I. Vegetative stage protection; weekly application of a mixture of 140 g ai/ha of dimethoale and 
endosulfan at 145 g ai/ha starting from 2 weeks after emergence (W AE) up to flowering; 
2. Reproductive stage protection, weekly application of a mixture of 140 g ai/ha of dimethoate 
and endosulfan at 145 g ai/ha starting starting from early flowering up to harvest: 
3. Protection at both vegetative and reproductive stage and (weekly application of a mixture of 
140 g ai/ha of dimethoate and endosulfan at 145 g ai/ha starting from 2 W AE up to harvest. 
4. No protection 

Plant pacing was 30 Col x 15 cm. Entomological assessment consisted of visual scoring once in 
every two weeks for aphids, leaf miners, flower thrips, grasshoppers, leaf caterpillars, and pod 
bugs. The experiment was repeated later in the season. The second planting was done on 16 
May 1997 with similar treatments. 

The pest incidence was generally low in both plantings (Table 1.3.4). Insecticide application 
significantly reduced flea beetle numbers. Leaf miner incidence was low. There was no 
significant difference in yield between protecting at the vegetative stage or reproductive stage. In 
protected treatments, the number of damaged pods was lower than in untreated plots though the 
difference was not significant. 

Table 1.3.4. The effect of protecting French bean at different growth stages on yield and insect 
pests at 6 weeks after emergence (MPFS, 1997 long rains early planting) 

- .. - ,, 0 •• _ . _ . -
Crop growth Stage Yield kg Iplot Leaf Grasshoppers Damaged 

caterpillars pods 

- -- ~-- - -- - - .-- - -----._--_ .. _----------- ... ---- .--- - . - (No . ~) _ . 
Vegetative 9.263a 2.00b 1.07a 34.6a 

Reproductive 8.283 a 1.67b 1.06a 32.3a 

Vegetative + reproductive 8.61 a 1.53a 1.06a 31.3a 

Untreated Control 7.943a 2.13a l.13a 46.0a 

F value 3.70 19.3** Ns 2.43 

Plot size =11.5m2
, * out of250/pods 
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1.3.3 Snow pea 

The experiment was planted at Mbita Point Field Station in the first cropping season of 1997. 
There were four treatments consisting of 
1. Vegetative stage protection; weekly application of a mixture of 140 g ai/ha of dimethoate and 
endosulfan at 145 g ai/ha starting from 2 weeks after emergence (W AE) up to flowering~ 

2. Reproductive stage protection, weekly application of a mixture of 140 g ai/ha of dimethoate 
and elldosulfan at 145 g ai/ha starting starting from early flowering up to harvest; 
3. Protection at both vegetative and reproductive stage and (weekly application ofa mixture of 
(40 g ai/ha of dimethoate and endosulfan at 145 g ai/ha starting from 2 W AE lip to harvest. 
4. No protection 
The pest incidence was generally, low therefore there was no difference between treatments on 
insects (leaf miners, leaf caterpillars, beetles, grasshoppers, thrips and H. armigera). There was no 
significant difference in yield between protecting at the vegetative stage or reproductive stage. 
However, maximum yield of 4480 kg/ha was obtained with protection at both reproductive and 
vegetative stage, compared with 3666 kg/ha at vegetative stage, 4309 at reproductive and in 
protected treatments and 4190 for the unprotected . 



- 24-

1.4 Understanding farmers' perceptions and constraints: Thil<.a farmers' group 
consultations 

A rapid rural appraisal was undertaken on 6 August 1997 on vegetable farmers group at Ngoliha 
sublocation, Gatuanyaga location, Thika District. This was carried out to enable us to understand 
their problems, priorities and needs for pest control on export vegetables. The survey was 
conducted jointly by ICIPE and Ministry of Agriculture (Thika) officials on a group consisting of 
20 farmers including 7 women farmers. They are smallholder farmers and grow export vegetables 
as outgrowers for different exporters operating in the area. 

Some important points relating to pest management based or rapid rural appraisal are summarized 
below: 

1. Major crops grown' CapsiclIm, Eggplant, 13itlergourd, french bean 

2. Major pest problems: Aphids, Thrips, Whiteflies, Mites, and Caterpillars 

3. Major methods adopted for pest control: 
Applying insecticides e.g. Dimethoate, Karate 

4. Perceived problems in pest control: 
i) Pest control becomes less effective when pesticides are repeatedly used 
ii) We do not know how to select pesticides 
iii) We do not know what better methods can be tried for pest control 

5. Request for information/assistance for improved pest control: 
i) Information on how to identify pests by damage/ in Iifestages 
ii) Information on the good (beneficial) insects and how to conserve them 
iii) How to select and safely use chemical pesticides without bad effects on crop produce 
iv) What are the alternative to chemical pesticides and how to test! use them? 

The survey clarified their lack of knowledge on alternatives to pesticides and their eagerness to be 
- involved in learning about rational pesticide use as well as alternatives to pesLicides on their crops. 



linderstanding farmers' constraints: l"SAID consultant Dr. \-Valter Knausenberger 
- discussing pest problems with a farmer. 
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2 FARMERS KNOWLEDGE/AWARENESS BlJILDING 
TIlROl/GII GROlJP LEARNING MODELS (M()DIFIED FR()IVI 
FARMERS' FIELD SCHOOL SYSTEM) 

2.1. Highlights of Nguruman community consultation -24 IVlay 1997 (01" 

ICIPE assistance in improved pest management for sustainable export 
vegetable production 

Highlights of the Nguruman community meeting held on 24 May 1997 are given below. 
I. Participants: Representatives of export vegetables farmers groups, community elders, ministry 
of agriculture officers, HCDA, Exporters, ICIPE scientists (Annex 4) . 

2. Requests to IClPE: 

~ To assist in reducing the cost of pest control in export vegetables 
..,. To help in methods which can reduce the bad effects of pesticides 
~ To guide in testing! using neem and any other good methods for pest control 

3. Response from ICIPE: 
? lelPE is very willing to assist, but it should be possible to do so step-wise, because we 

need to just clearly know which pests are important on each crop in which part of the 
season they are more severe, how much loss they cause and then test the methods which 
we expect to be of lise, besides training in identifYing the bad and good insects in the cropl 
field 

~ For this year, we could try to understand the locally occurring pests and their seasonality 
? We should then prioritize 2-3 pests of each crop (okra, eggplant, capsicum, karella) 
? We need to clarifY the economic loss due to each of the major pests 
~ We should then locally test the new methods like use of neem, other locally available 

materials etc. 
? We need to also testl demonstrate the usefulness of biological control agents 
~ We should then train local farmers and extentionists in all the improved pest control 

methods 
).> We should also try to develop training materials to help in further local training activities 

4. Partnership for action: 
~ (CIPE to assist as a partner both in developing a suitable project proposal and in exploring 

for funding support along with the community, Ministry of Agriculture, HCDA and any 
other stakeholders 

..,. (CIPE to assist the extensionists in conducting a systematic awareness building training on 
pest ecology for frontline staff and farmers' leaders through a modified farmers' field 
school model as soon as possible. 
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Farmers knowledge and awareness building through group learning: :\guruman 
community consulting with ICIPE scientists on reducing pest problems in export vegetable 
crops 
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3 DEVELOPMENT AND TESTING OF INTEGRATED PEST 
MANAGEl\'IENT COMPONENTS 

3.1 Effect of neern sprays on the infestation by insect pests and other crop 
components in French bean (Phaseo/lls vII/garis) 

ICiPE has been building awareness on the potential of neem, Azadirachta indica A. Juss. (Family 
Meliaceae), as a source of natural pesticides. Neem can be used in a variety of applications. 
However, its efficacy against many pests in East Africa has remained largely untested. The 
objective of this activity was to test various formulations and doses of neem against the common 
pests of French bean. 

3.1.t French bean study at Machakos 

A,lethod 
The crop was planted on 18 April 1997 at Machakos. Plot size was 2m x 2m with 4 replications 
using the variety Monel with an inter-row spacing of60 cm and within row spacing of 15 cm. 
The experimental design was a split plot with 6 main treatments namely: . 

Neem powder 25g/1- 0.5% 
Neem powder 50g/1- 0.5% 
Neem oil EC 15ml/l- 0.003% 
Neem oil EC 30mlll- 0.003% 
Karate EC-3 .25ml/1 
Non-protected control 

There were 2 subtreatments (spray regimes): 

Weekly sprays (3) -Dates: 5/6/97, 12/6/97, 19/6/97 
_ Fortnightly sprays (2) -Dates: 5/6/97, 19/6/97 

Ohservations 

Crop: i) Days to flower/maturity 
ii) Dates of harvest 
iii) Yield of green pods 
iv) Scores for smell/taste 
v) Damage and severity of green pods at harvest 

Pests: i) Thrips-Sample of 10 flowers-4 periods (30/5/97- Pre treatment, 9/6/97,16/6/97,23/9/97) 
ii) Aphids-Visual score (1-5)- 4 periods (30/5/97-Pretreatment, 9/6/97, 

19/6/97.23/6/97) 
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iii) All pests-Visual score -weekly. 

Scores: Aphid<;IPlal11 
I < 10 (Little/ no infestation) 
2 11-50 (Light infestation) 
3 51-200(Moderate infestation) 

4 
5 

201-500 (Severe infestation) 
> 500 (Very severe infestation) 

Data on thrips counts was subjected to log transformation while that on aphid scores was 
subjected to square root transformation 

Resulls 
Up to 6 weeks after planting, the incidence of pests very low. Very light infestation was later 
observed ofleaf miners, whitefly, red spider mites, leaf eating caterpillars and beetles, stem 
maggots and pod sucking bugs such as Clavigralla and Nezara (Table 1.3.1 a). 
It can be concluded that thrips control by neem appears to be satisfactory (significantly less 
insects than in unsprayed plots). However, aphid infestation did not appear to be satisfactorily 
controlled by neem sprays. 

( 'ol1c1I1Siol1s 
1. Due to the high aphid infestation, yield increase due to neem was not significant. 
2. The number of sprays of neem did not differ significantly in effect on yield 
3. Neem sprays did not seem to affect the taste of fresh pods. 
4. Neem sprays did seem to affect the smell offresh produce in some cases. 
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Table 3.1.1a Effect of neem sprays on the infestation by thrips and aphids on French bean, 
Machakos. 1997 long rainy season 

Treatment No. of Weel< I Week 2 Weel<3 Weel< I We,,/<2 WeckJ 
Spray~ 

Neem powder 3 IO.OOcd 4.50b 11 .50bc 3.50nh J .OOnh 3.25n 
O.5%-25g/L 

Neem powder 
O.5%-25gl1 2 14.75abc 4.75b 1J.50abc 3.25ah 3.50n 3.253 

Neem powder 
O.5%-50g/L 3 6.75 ed 5.00b 9.75 c 3.25ab 3.50a 2.00c 

Neem powder 
05%-50gl 2 6.75 cdc 4.50b J3 .50ahc 2.50bc 3.00nh 2.50hc 

Nee", Oil 
O.O()3%-15mllL 3 IS.25bcd 4.00b 16.00ahc 3.00ab 3.00ah 2.25c 

Neem Oil 
O.OO3%-15mIlL 2 17.S0ahc 4.00b 13.75abc 3.25ab 3.00ah 2.50bc 

Neem Oil 
0.003 %-3OmIlL 3 Il.50bcd 8.2Sb 12.25bc 3.25ab 2.75nh 3.25ah 

Neem Oil 
O.OO3%-30mIlL 2 17.00abc 3.50b 11.0Oc 2.50hc 2.50h 2.50bc 

Karate-
3.25m1lL 3 4.00 ed O.75c 0.00 cI 1.75cd I.sOc 1.0Od 

Karate-
3.25m1lL 2 3.2S e 7.7Sb 0.75 d I.SOd 1.25c I.OOd 

Non-Protected 3 23.7Sab 16.2Sa 26.50a 3.7S3 3.S0a 3.50a 
(Control) 

Non-Protected 
(Control) 2 27.25a 8.00b 23 .00nb 3.25ab 3.25ab 3.7511 

MEAN 13.IS 5.94 12.63 2.90 2.81 2.56 

CV% 25.5 27.1 26.5 11 .6 9.8 9.9 

LSD 10.3 5.3 11 .3 1.0 0.7 0.8 

Pr> F* TRTS .0OOI·u O.OOSlu .0OOI·U .000IU" . 0OOI·U .000 , .... 

Pr> F SPRAY O.219NS 0.938NS 0.790NS 0.046'" 0.356NS 0.735NS 

Pr>F SPRAY O.868NS .0001*'" O.740NS o.72oNS 0.6()6NS O.27RNS 
·TRT 
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Table 3.1.1 b : Effect of neem sprays on quality and quantity of green pods 

I d proc uce 

Treatment No. of Mean damaged Mean damaged Yield (Kg)/ 
Sprays pods/10 pods pods/10 pods 4m 

(Combined spray) 

Neem powder 3 8.75 8.75 ab 0.91 

Cl.5%-25g/L 

Ncem powder 
O.5%-25g/L 2 8.75 - 0.80 

Neem powder 3 10 9.375 ab 1.14 
0.5%-50g/L 

Neem powder 
O.5%-50g/L 2 8.75 - 0.98 

Neem Oil 3 10 10.00 a 0.56 
0.003%-
15mllL 

Neem Oil 
0.003%- 2 10 - 0.99 
15mlIL 

Neem Oil 3 9.5 9.75 ab 0.99 
0.003%-
30mllL 

Neem Oil 
O.OOJ%- 2 10 - 0.79 
30mUL 

Karate- 3 5.75 6.75 c 1.(,8 

3.25m1lL 

Karate-
3.25mlll 2 7.75 - 1.26 

Non-Protected 3 9 8.25 be 1.08 

control 

Non-Protected 
control 2 7.5 - un 

MEAN 8.81 8.81 1.01 

CV% 10.51 10.51 7.48 

Pr> F 0.02 0.02 (Ui6 
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3.1.2 French bean neem foliar spray study at Mbita Point 

Met/7od'i. There were six treatments consisting of 1. Neem seed kernel 25g11 2. Neem seed kernel 
50gl1 3. Neem oil EC 1011/1,4. Neem oil EC 201111 5. Two-weekly application ofa mixture of 140 
g ai/ha of dimethoate and thiodan at 170 g ailha throughout crop growth; and 6. Non protected 
control. The experiment was planted on 12 November 1996 at MPFS. Plot size was SOl x 5.5m 
with 4 replications using the variety Monel with an inter-row spacing of 50 cm and within row 
spacing of 20 cm. 

Results: There was no incidence ofleaf miners, aphids, and grasshoppers up to 8 weeks after 
planting. Very light infestation was later observed on leaf thrips. There were no significant 
differences between the neem and the untreated control on the number of flower thrips. The 
differences between the neem and the insecticide mixture of dimethoate and thiodan on flower 
thrips were not significant (Table 3.1.2). Though there was no difference between the yield of 
French bean between the insecticide treatment and the neem formulations as much as 38.9% yield 
loss was observed with the neem oil 1 mill formulation (Table 3.1 .2). 

Table 3. I .2. The effect of different neem formulations on the number of nower thrips and yield of 
French beans (MPFS, 1996 SR) 

TREATMENT 

Neem seed kernel 
25g11 

Neem seed kernel 
50gl1 

Neem oil I mil 

'Neem oil 2ml/I 

Dimethoate + 
thiodan 

Untreated control 

Flower 
thrips 
39DAE 
46.5 ab 

54 a 

34 ab 

40.5 ab 

14 b 

63 .5 a 

. . - ---.-~,~.~ - . -- ~ - -
Flower Flower Yield 
Thrips Thrips Kg/1m 
46DAE 57DAE 
98 a 340.5a 5871 a 

94 ab 310 ab 5672 a 

72 ab 254.3 ab 4242 a 

73 .5 ab 251.3 ab 5179 a 

33.5 b 112.2 b 6944 a 

129.8 a 440.0 a 4293 a 

- --_. _._ .. _--_._-----_._ .. _------_ .. - _. . .-- -

Yield loss 
(%) 

15.5 

18.3 

38.9 

25.4 

o 

38.2 
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3.1 3 Neem foliar spray 011 okra 

Method<;. There were six treatments consisting of I. Neem seed kernel 2Sg/I; 2. Neem seed 
kernel SOg/I; 3. Neem oil EC 1ml/l, 4. Neem oil EC 2ml/l; 5. Two weekly application ora mixture 
of 140 g ai/ha of dimethoate and thiodan at 170 g ai/ha throughollt crop growth; and 6. Non 
protected control. The experiment was planted on I November 1996 at MPFS. Plot size was 
5.25m x 4m with 4 replications using the variety Pusa Sawani. 

The incidence ofleafminers was low so treatment differences could be discerned . There were 
significant differences between the neem and the insecticide mixture of dimethoate and thiodan 011 

the flea beetle. However, there was no difference between the yield of okra between the 
insecticide treatment and the neem formulations as much as 36% yield loss was observed with the 
neem seed kernel formulation (Table 3.1.3). Neem seed oil at 2 ml appears to be the best 
formulation. 

Table 3. 1.3. The effect of different neem formulations on the yield of okra (MPFS, 1996 SR) 

~ - _ . _ . ..- . 
TREATMENT Yield kg/plot % Yield loss 

Neem seed kernel 25g/1 19.65 ab 26.1 

Neem seed kernel 50g/1 17.07 ab 35.8 

Neem oil I mil 20.975 ab 21.1 

Neem oil 2mlll 21.625 ab 18.7 

Dirnethoate + thiodan 26.60 a 0 

Untreated control 15.85b 40.4 

- ---- - _. . . 
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3.1.4 Snowpea Ileem folinr sprny 

There were six treatments consisting of 1. Neem seed kernel 2Sgll; 2 . Neem seed kernel SOg/I; J. 
Neem oil EC I mill, 4. Neem oil EC 2mlll; 5. Two weekly application of a mixture of 140 g ai/ha 
of dimethoate and thiodan at 170 g ai/ha throughollt crop growth; and 6. Non protected control . 
The experiment was planted on 8 November and germinated on 18 November 1996. Plot size 

was Sm x Sm with 4 replications using the variety Cascadia with an inter-row spacing of SO cm 
and within row spacing of 20 cm. 

Leaf caterpillars rating damage was light in all treatments at all sampling times. There was also a 
low incidence of HelicoVel]Ja armigera in the study. The maximum recorded was 5 larvae in 40 
plants in the untreated control 9W AE (Table 3.1.4a). There was no cut worm incidence when the 
crop was sampled at 3 and S W AE. However, during the sampling at 7 W AE the highest cut 
worm density of24 larvae was recorded from 40 plants in the neem oil 2m/I treatment, whilst the 
insecticide mixture ofdiamethoate and thiodan had only 3. There was no incidence of aphids 
throughout the study. Light leaf miner damage was recorded in all treatments at all sampling 
times. There was no difference between the yield of snowpeas. However, the highest yield was 
obtained with the neem oil2 mill formulation. A maximum yield loss of33 .8 % was observed 
(Table 14). The application of neem did not reduce the amount of seed damage (Table 3. l.4b). 
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Table 3. l.4a. The etTect of ditTerent neem formulations on the number of HelicOl'elpa armigem 
per 10 plants at ditTerent sampling times in snowpea (MPFS, 1996 SR) 

.. . ' .... ~ ......... ~ ................ . -.......... -.. .. . -.- ... ~- -----_ .. _ .... __ .. ......... - .' - .. ,- - ,-. ,. 

TREATMENT 3WAE 5WAE 7WAE 9WAE 

- -, - - -- .. - - -. 
Neem seed kernel 25g11 0.5 0.25 a 0.75 a 0.50 a 

Neem seed kernel 50gl1 Oa Oa 0.75a Oa 

Neem oil I mil Oa Oa 0.5 a Oa 

Neem oil 2m11 Oa Oa 0.75 a Oa 

Dimethoate + thiodan Oa 0.25 a Oa Oa 

Untreated control Oa Oa 1.25 a 1.25 a 

Table 3. I.4b. The etTect of different neem formulations on the yield of snow pea (MPFS, 1996 SR) 

--_._------_._._--- -- - --~ . --_.-._-------- .. ..-
TREATMENT Yield/plot kg Yield loss Seed damage 

% .. ••• • _ _ ____ ._. _ _ • _ .. __ , _ . 0- _ ••• - - - .. 
Neem seed kernel 25g11 3.255 a 33 .8 10 bc 

Neem seed kernel 50gl1 3.742 a 23 .9 12.25 bc 

Neem oil I mil 4 .102 a 16.7 16.0 abc 

Neem oil 2mlll 4.923 a 0 22.75 a 

Dimethoate + thiodan 4.765 a 3.2 8.0c 

Untreated control 4.222 a 14.2 19.5 ab 
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3.2 Biocontrol options 

In the 1997 long rains, two experiments were initiated on the use ofbiocontrol agents. The fin;t 
trial at Jomo Kenyatta University was on the use of Metharizium ansopliae on flower thrips in 
French beans. This was repeated at Mbita Point Field Station. The second experiment comprised 
the use of 8t to controllepidopterous pests in snowpea. A list of natural enemies has been 
compiled for major pests in expor1 vegetable crops (Annexes 9). 

3.3 Evaluation of cultivars fo.o pest tolerance and adal)tation 

3.3.1 Okra varietal trial 

A study to establish the yield loss caused by insect pests in okra was conducted in the second 
cropping season of 1996 at the Mbita Point Field Station. The experiment was sown in a four
replicate trial in a randomized complete block design. The treatments were 8x2 factorial (8 okra 
cultivars and 2 insect protection levels). The eight cultivars were Parbhani, Abhay, Dwarf Green, 
Aminike, Kangwani, Louisiana velvet, Pusa sawani and Spineless clemson. The protection 
treatments were achieved by two-weekly applications of a mixture of 140 g ai/ha of dimethoate 
and thiodan at 170 g ailha throughout crop growth. Plot size was 5.25 m x 3 m. The okra 
spacing was 75 cm in the inter- row and 30 cm within the row. Entomological assessments during 
crop growth was conducted both visually and destmctively at two weekly interval starting from 4 
WAE (weeks after emergence). Scoring plants damaged on a 1-5 scale carried out visual 
assessment. At harvest, dissecting 10 fruits per plot did destructive sampling of fmits. The fhtit 
weight was determined at harvest. Data for each parameter were subjected to analysis of 
variance. To stabilize variance, the data on insect larval and pupal density, were transformed to 

- logarithms (x + 1) before analysis. Arcsine transformation was used for percent plants damaged . 
Mean separation was obtained using Ryan-Einot-Gabriel-Welsch Multiple Range Test. 

The study was repeated in the first cropping season of 1997 at the Mbita Point Field Station. The 
experiment was sown in a four-replicate trial in a randomized complete block design on 10 April 
1997. 

Results There was a light infestation by flea beetles followed by grass hoppers and leaf caterpillars 
during the first 4 W AE. From the 6 W AE, aphids and leaf miners have increased from none to 
light infestation. There were significant differences between number of fruit damaged with the 
highest number reaching 4% in Kangwami. There were significant differences between yields of 
cultivars (P< 0.000 I) and protection (P<0.02) . There was no interaction between cultivar and 
protection (P< 0.86). The yield of Pusa sawani was significantly greater than all the other 
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cultivars (Table 3.3. Ja). Abhay was the second highest yielding variety. There were differences in 
susceptibility of the 8 varieties tested . This is indicated by the differences in level of yield losses 
observed (Table 3.3 .1 a). Parbhani and abhay were identified as resistant and the least resistant 
variety being spineless clemson with 18 % yield loss. Pusa sawani was moderately resistant with a 
yield loss of about 8%. The resistance observed in these two cultivars are interesting. They 
should be further tested under high insect pressure. 

There was light infestation of flea beetles, grasshoppers and leaf caterpilIars during the study the 
1997 study. There was no significant difference between the cultivars in their reaction to these 
pests (Table 3.3.1 b). However, there were significant differences between ntlmber of fruit 
damaged by II. armigera at harvest with Parbhani having the least number of damaged fh.its. 
There were significant differences between yields of cultivars (P< 0.00 I) with Spineless clemson 
giving the highest yield and Loiusiana velvet the least 
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Table 3.3.1 a Effect of different cultivars on the yield loss in okra (MPFS, 1996 SR) . 

' . ..... . -- .. ... . - ._-_ .. .... _".. . .. . ~ . - ~ _ .... . ...... 
Cultivar Yield Yield Yield Loss 

Protected Unprotected (%) 
kg/~_~:?~.~~ ____ .. _~g/l_~:.??!.l/ 

Parbhani 12.09 12.62 +0.04 

Abhay 13.56 13.23 0.22 

Dwarf Green 10.82 9.19 15.06 

Aminike 13.67 11.75 14.04 

Kangwani 9.31 8.24 11.49 

Louisiana velvet 9.53 8.55 10.28 

Pusa Sawani 17.29 15.93 7.86 

Spineless Clemson 12.92 10.53 18.49 

------_. __ . . __ .-._--

_Iab~~_~.3 . 1b .X.!~!~ ~~~.)j.~~ ~~L~I:!1~!ers~f ~~f!.~en!. ~~~_~l!.I~i.ya~s.(~PFS 1997LR) 
Treatment Yield Healthy Number of fruits damaged 

. ____ .. __________ ____ --'kgLI5.75m2 fruits (No.Uy H. a"~l1igera __ . ____ . ___ . 
Parbhani 9.292bc 386.67 9.8c 

Abhay 8.868bc 443.3a 17.3abc 

Dwarf Green 8.175bc 388.8a 12.3c 

Anamike 9.190bc 519.7a 22.3ab 

Kangwani . 10.108ab 509.7a 20.3ab 

Louisiana velvet 7.648c 440.5a 22.7a 

Pusa Sawarii 9.990ab 472.2a 17.7abc 

Spinesless Clemson 11.535a 439.3a 17.5abc 

F value 6.58** 2.02 4.05* 
-' --. -' • e" . . .. "'- - '.-' .. -- ..... . ....... ' 
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3.3.2 Snowpea varietal trial 

Five varieties were evaluated at MPFS for adaptability and pest resistance. The varieties tested 
were Cascadia, Green Feast, Sugar snap, Oregon II, and Prussian Blue. The varieties except for 
Cascadia appeared to be un adapted to the lake Basin environment and failed to produce any 
yields. They were also affected by powdery mildew. HelicorVel1Ja Armigera and aphids were 
predominant in the season but there no varietal differences observed . 

3.4 Other potential pest control options 

3.4.1 French bean fertilizer/tillage studies 

A study to confirm the beneficial effects of common cultural practices in reducing the infestation 
of stem maggots in French beans was conducted in the second cropping season of 1996 at the 
Mbita Point Field Station. The experiment was sown in a four-replicate trial in a randomized 
complete block design. The treatments were 3x2x2 factorial (3 levels of nitrogen 0, 45, 90 kglha: 
2 levels of phosphorous 0 and 45 kg /ha; and two types of land cultivation: planting on the flat 
and planting on ridges). Plot size was 4 m x 5 m. The spacing was 65 em in the inter-row and 15 
cm within the row. The crop was planted on 13 November 1996. 

The study was repeated in the first cropping season of 1997 at the Mbita Point Field Station. The 
experiment was sown in a four-replicate trial in a randomized complete block design. The 
treatments were 4x2 factorial (4 levels/sources of nitrogen and phosphorous (Okg, farm yard 
manure at 20.8 tons/ha, 46 kg P with 18 kg N/ha, 0, 45,90 kglha; 92 kg P.with 36 N kglha) and 
two types ofland cultivation: planting on the flat and planting on ridges). Plot size was 6 In X 4 
m. The spacing was 30 em in the inter-row and 15 cm within the row. The crop was planted on 
27 March 1997. 

Results 
_ There were no significant differences between treatments and the number of bean fly maggots. J\ 

trend was observed where the number of stem maggots was on average 19.8% lower ill the crops 
planted on the flat than those on the ridges (Table 3.4.la). Though there was no significant 
differences in yield between treatments, the highest yield was obtained with 45 kg phosphorous 
plus 45 kg nitr.ogen per ha treatment (Table 3.4.1 b). 

In the second study due to low incidence of bean fly, there were 110 significant differences 
between treatments and the number of bean fly maggots. Again, a trend was observed where the 
number of stem maggot damaged plants was about 6% higher in the crops planted on the ridges 
than those on flat. Though there was no significant differences in yield between treatments, the 
ridging treatment gave II % higher yield than planting on the flat. 
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Table 3.4.1 a. The effect of fertilizer and cultivation on number of larvae and pupae of stem 

maggots in French beans, mean of3 sampling times (MPFS, 1996 SR) 

- .-- . ~- ~ .. 

Fertilizer kglha Ridge Flat 

Nitrogen Phosphorous 

0 0 375 a 2.5 

45 0 4 2.83 

90 0 3.417 2.58 

o 45 4.08 3.75 

45 45 4.334 3.833 

90 45 3.58 3.083 

Table 3.4. J b. The effect of fertilizer and cultivation on the yield of French beans (MPFS. 1996 

SR) 

- --~ - - - -- --
Fertilizer kglha Number of pods Yield Yield loss 

Nitrogen Phosphorous kg/ha (%) 

0 0 3.75 a 5871 a 15 .5 

45 0 2.5 a 5672 a 18.3 

.90 0 2.25 a 4242 a 38.9 

0 45 2.5 a 5179 a 25.4 

45 45 1.25 a 6944 a 0 

90 45 3.5 a 4293 a 38.2 
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Farmers' concern: O\'er dependence on pesticides highlights the need for alternatiyes 
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4. CAPACITY BUILDING FOR NATIONAL TECHNICAL 
PERSONNEL 

4.1. Kenya Horticultural Development Authority technical officers' training 

For updating the technical field officers of the Horticultural Crops Development Authority 
(HCDA) of Kenya on improved crop protection, one-day refresher training workshop was held. 
There were 35 participants including from other projects and farmers' organizations. A total ur 12 
resource persons from IClPE and other organizations provided the scientific book up. The 
participants adjudged the course contents and structuring as good to very good (Annexes 5-7). 
Course contents included the following: Causes of vegetable diseases and control, insect pests of 
tropical vegetables, potential for biological control, biocontrol using bacterial pathogens, use of 
botanicals, pesticide residues and pre-harvest interval, safe use of pesticides and resistance 
management, cultural practices in vegetable farming, weed control in vegetable crops 

4.2. African Regional Vegetable Production Training Courses 

A regional training course for vegetable production practitioners jointly organized by the Israel 
Government and University of Nairobi during July/August, 1997 invited the project Coordinator 
(Dr. S. Sithanantham) for a lecture-cum discussion session for a group of about 24 middle level 
professionals drawn from 8 countries in the region. This contribution was commended through a 
formal letter of appreciation. 

4.3. M.Sc.lM. Phil. Research Training 

A M. Phil Project of Moi University (Kenya) on "Non target effects of neern in export vegetables" 
commenced in June 1997 and to complete by April 1998. This is being supervised by the project 
Coordinator (Dr. S. Sithanantham). 

By special arrangement with the Kenyatta University (Kenya), four MSc research topics were 
identified as below: 

- Bioecology of pests on okra capsicum and eggplant. 
- Bioecology of pests on cucurbits, vegetables (including bittergourd). 
- Evaluation of neem on pests and beneficial insects on okra/pea. 
- Potential for insect pathogens in control of caterpillar pests on vegetables. 

The students are preparing to initiate the research from April 1998. 
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5. NETWORI(ING WITH REG IONALINA TIONAL INITIATIVES 
ON THEMES 

5.1. For Kenya, most of the partner institutions concerned with export vegetable 
production/protection were linked up with the project in different activities. Some of these are as 
below: 

- Horticultural Crops Development Authority (HCDA) 
- Fresh Produce Exporters Association of Kenya (FPEAK) 
- Kenya Agricultural Research Institute (KARl) 
- Kenya Institute Of Organic Farming (KIOF) 
- Pesticide Safe Use Project (GIF AP) 
- GTZ - IPM Horticulture Project 
- Kenya Small Scale Farmers' Association (KESSF A) 
- Association for Better Land Husbandry (ABLH) 

5.2. Invitations for partnership input were also received by IClPE from Zanzibar (Tanzania) and 
the Invest for Development of Export Agriculture (IDEA) project from Uganda (Annex 10 and 
11 ). 
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6. COMMUNICATIONS/PUBLICATIONS 

The project staff participated in the following seminars/workshop 
- Workshop on Export Horticulture - ProtradelHCDA (14-15 April 1997) at KARl headquarters 
- National workshop on Horticultural Research and Development of Agriculture and Technology, 
January 30-31, 1997, Panafric hotel 
- Horticultural Export Seminar, FPEAK Kenyatta Conference Centre, 13-15 March 1997 

The following communications were also prepared for explaining the project goals and activities. 
- Scientific articles - 2 
- Lecture outlines - 2 
- TV coverage - 1 
- Radio coverage - 1 
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ICIPE staff and collabo"ators 

SCIENTISTS 

1. Dr. S . Sithanantham, Coordinator 

2. Dr. K. Ampong-Nyarko, Agroecologist 

3. Dr. B. Overholt, Biocontrol Specialist 

4. Dr. M. Odindo, Mass Rearing Specialist 

5. Dr. G. T. Lako, Social Scientist 

6. Dr. Ana Varela, Training Materials Specialist 

7. Dr. K. V. Seshu Reddy, Applied Ecologist 

SUPPORT STAFF 

I. Ms. Lizzie Chongoti, Research Assistant 

2. Mr. Walter Ogutu, Research Assistant 

3. Mr. Moses Mbeke, Technical Assistant 

4. Mr. Gideon Jira, Technical Assistant 

5. Ms. Diana Muiruri, Documentalist 

(Temporary) 

6. Site Technicians (4) (Temporary) 

Project (P) 
Core (C) 
p 

P 
C 
C 
C 
Cs 
C 

P 
C 
P 
C 
P 

P 

Time 
Allocation (MY) 
0.4 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 

1.0 
0.2 
1.0 
0.2 
1.0 

4.0 

P = Project Support (USALD) 

Cs = Consultancy 

C= Core (lCIPE) Contribution 

Other collaborators/ resource persons assisting in the project 

Anyango J.J, KARl 

Dr. Mburu 0, KARl 

N., Ngatia J, KARl 

Chris Mukindia FPEAK -

_ Walter Knausenberger, USAID -

'Dennis Weller, USAID

Dennis McCarthy USAID -

Maria Kulei USAID -

Njau George~ KIOF 

Dr. John Aston, Safe use project -

Zeev Carmi, Israel EmbassylUON 

Dr Agong Stephen G JKUAT 

Annex I 



- 46-
Anne-x 2 

List of stakeholders participating in Ilriority setting meeting in Kenya, 26-27 

February 1997 

Name: Title/ Institution/ Department 

MINISTRY OF AGRICULTURE, LIVESTOCK DEVELOPMENT AND MARKETING 

1. Antony Bainito Atonya (Mr.) Divisional Agricultural Extension Officer, Magadi 

2. Muriuki Susan (Mrs) Assistant Director of Agriculture (Horticulture), Nairobi 

3. Smo110 David (Mr.) District Horticultural Crops Marketing Officer, Kajiado 

4. Gateri Anthony M. (Mr.) District Crops Officer, Thika, 

5. Waithaka Mercy (Ms) District Horticultural Officer, Thika 

KENYA AGRICULTURAL RESEARCH INSTITUTE 

6. Webule Mary (Mrs) Assistant Director (Horticulture), KARl Hq. Nairobi. 

7. Ikitoo Edwin Caleb (Mr.) Principal Research Officer, (KARl Hq), Nairobi 

8. Kambo Caesar M. (Mr.) Research Officer, (Entomologist), NHRC- Thika 

9. Kedera Chagema John (Dr.) Head, Plant Quarantine Station, Muguga 

10. Kega Vincent M. (Mr.) Centre Director, Matuga Regional Research Sub-Centre 

II. Kibata Gilbert N. (Mr.) Crop Protection Co-ordinator, NARL, Kabete 

12. Maranga Charles Ton'gi (Mr.) Research Officer, National Pyrethrum R. Centre-Molo 

13. Ondieki D. Nyamongo (Mr.) Research Officer, National Genebank of Kenya-Muguga 

UNIVERSITIES 
14. Agong Stephen G. (Dr.) 

15 . Ambogo Enos (Mr.) 
16. Mbuvi, Joseph Peter (Prof.) 

17. Olubayo Florence M. (Dr.) 

18. Wagithi Elizabeth Wanja (Ms.) 

Chairman, Department of Horticulture, JKUAT, Juja 

Lecturer JKUAT, Juja 
Lecturer IDRDUniversity of Nairobi, Kabete 

Lecturer University of Nairobi, Kabete 

Lecturer Department of Zoology, JKUAT, Juja 

FARMERS GROUPS/ ORGANISATIONS: 

19. Lese-iio Musa Parirong (Mr.) 

20. Pukare Stephen (Mr.) 

21 . Kuira Susan M. M. (Ms) 

Chairman, Osupuko Self Help Group-Nguruman 

Vice - Chairman, Nguruman Farmers Group Ranch 

Technical Officer, Hotticultural Crops Development 

Authority (HCDA), Nairobi 

22. Mukindia Chris (Mr.) 
23 . Ouko Jotham Ooko (Mr.) 

Field Technical Manager, FPEAK 

Chief Horticultural Inspector, HCDA 

REGIONAL HORTICULTURAL PROJECTS 

24. A. A. Seif (Dr.) Pathologist GTZ-IPM Horticulture Project 

25 . Bernhard Lo'hr (Dr.) Project Co-ordinator, GTZ-IPM Horticulture Project 



26. Brigiette Nyambo (Dr.) 

27 . Suzzane Michalik (Ms.) 

ICIPE 
28 Dr. Hans R. Herren 
29 Dr. A. Hassanali 
30. Dr. S. Sithanantham 
31. Dr. K. Ampong-Nyarko 
33 . Dr. R Overholt 
34. Dr. M. Odindo 
35. Dr. G. T. Lako, 
37. Dr. Ana Varela 
38. Dr. K. V. Seshu Reddy 
39. Ms. Lizzie Chongoti 
40. WaIter Ogutu 
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IPM Specialist, CAB Institute of Biological Control, 
Kenya 
Ph. D Student, GTZ-IPM Horticulture Project 
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Annex 3 

PROGRAMME OF STAKEHOLDERS CONSULTATION MEETING FOI~ 
IMPROVEMENT OF PEST MANAGEMENT ON EXPORT VEGETABLES IN KENYA 

\Vednesday 26 February 1997: 

08.00 - 09.00 Registration 
09.00 - 10.30 Inaugural Session 
09.00 - 09.10 Welcome and introduction: Dr. S. Sithanantham, Project Coordinator, IClPE 
09. 10- 09.20 Inaugural address: Dr. Hans R. Herren, Director General. ICIPE 
09.20 - 09.35 Policy and priority issues affecting pesticide use in export vegetables-Mrs 

Susan Muriuki -Directorate of Horticulture, MOALM 
09.35 - 09.50 Export horticulture and pest management-interdependence-Mr. J.O. Ouko. 

HCDA 
09.50 - 10.05 Research priorities and pest management concerns in export vegetables-Mrs. 

Wabule-Asst. Director, KARl 
10.05 - 10.20 Regional research and training in improved pest management in export 

vegetables- Dr. Bernard Lohr, GTZ-IPM. Horticulture 
10.20 -10.30 Farmers' concerns in vegetable pest management-A representative 

10.30-11. ()O Group photo alld tea break 

Concurrent working group sessions: 

11.00 - 12.30 Session A: Needs and priorities for exporters/farmer's 
Chair: Mrs. Susan Muriuki, M.OALM 
Co-chair: Mr 1.0. Ouko, HCDA 
Rapporteur: Dr. K.Ampong-Nyarko, ICIPE 

Session B: Needs and priorities for research/extension 
Chair: Mr. G. Kibata, KARI- NARL 
Co-chair: Prof J. P. Mbuvi, VON 
Rapporteur: Dr. M . O. Odindo, ICLPE 

12.30 - 14.00 Lunc/, Break 

14.00 - 15.30 Joint Session (for discussing sessions A and B) 
Chair: Dr. B. Lohr, GTZ-IPM Horticulture Project 
Co-chair: Dr. C. Karuiki, KARl, Muguga 
Rapporteurs: Drs Ampong-Nyarko/Odindo, ICIPE 

15.30 - 16. Of} Tea Break 

16.00 - 17.30 ConcUI'rent Sessions: 
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Session C: Technology options for French beans and Sllowpea. 
Chair: Dr. J.K.O Ampofo, CIAT, Arusha 
Co-chair: Dr. Brigitte Nyambo, IIOC/CAB International 
Rapporteur: Ms. Susane Michalik, GTZ-IPm Horticulture Project 

Session D: Tedlllology options for Okra, Eggplant, Karella, and 
Capsicum 

Chair: Dr. A. M. Varela - Entomologist/Consultant, ICIPE 
Co-chair: Mr. G.M Kibata, KARI-NARL 
Rapporteur: Dr. S.Sithanantham. ICIPE 

Thursday 27 February 97: 

08.30 - 10.00 .Joint Session (for discussing sessions C and D) 
Chair: Dr. F.A Olubayo - VON Department of Crop Sciences 
Co-Chair: Mr. Vincent Kega, KARl, Matuga 
Rapporteurs: Ms. SusanelDr. S. Sithanantham 

10.00 - 10.30 Tea Break 

10.30 - 12.30 Session E: Farmer-participatory strategies for IPl\t1 development 
Chair: Prof. F. Kiros, ICIPE 
Co-chair: Mr. A. B. Atonya , MOALD&M, Nguruman 
Rapporteur: Mr. Vincent Kega, KARl, Matuga 
Lead paper, Dr. Brigitte Nyambo, IIBC 

DISCUSSION/RECOMMENDATIONS 

12.30 -14.00 Lunc/, Break 

14.00 - 16.00 Session F: Progress and plans for 1996-97 

Chair: Dr. S. Agong-JKUAT 
Co-chair: Dr. S. Sithanantham, ICIPE 
Rapporteur: Dr. K.Ampong-Nyarko, ICIPE 

16.00 - 16.30 Tea Break 

16.30 - 17.30 Concluding Session 
Chairperson: Mr. G. M. Kibata, KARl, NARL 
Highlights of the work groups sessions, Sithanantham, ICIPE 
Brief remarks by USAID representative, Mr. Dennis McCarthy 
Chairperson's remarks 
Closing remarks- Prof A. Hassanali- Deputy Director General, ICIPE 
Vote of thanks- Dr. K. Ampong-Nyarko, ICIPE 
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Annex 4 

SPECIAL TOPICS RELATING TO RATIONAL PESTICIDE USE AND 

ALTERNATIVE METHODS FOR IPM IN EXPORT VEGETABLES 

COVERED IN GROUP LEARNING MEETINGS AT NGURUMAN 

Topics Resource Person Institution 

I. Identifying diseases problems 

2. Identifying nematode problems 

3. Safe use of pesticides and pesticide 

resistance management 

4. Insect pest pathogens (e.g B.t) 

5. Beneficial insects 
6. Pesticide residues in produce 
7. Waiting periods for pesticides 

8. Weed control in vegetables 

9. Organic farming 
10. Cultural practices in veg. prod. 

II. Use of botanicals (neem) 

Benefits To Farmers 

Dr. A. A. Seif 

Mr. Zeev Carmi 

Dr. John Aston 

KARl! GTZ IPM I-Iort 
(12 Aug. 1997) 
Israel Embassy/ UON 
(12 Aug. 1997) 
Safe Use Project 
(22 Aug. '97) 

Mrs. Matilda Oketch ICIPE (24 Oct. 1997 ) 

Mr. 1. 1. Anyango KARl (7 Nov. 1997) 

Mr. Joseph Ngatia KARl (19 Sept. 1997) 

Mr. Chris Mukindia FPEAK (19 Sept. (997) 

Dr. D.N Mburu KARl (3 Oct. 1997) 

Mr. George Njau KIOF (13 Oct. 1997) 

Dr. K. Ampong-Nyarko ICIPE (7 Nov. (997) 

Dr. A. M. Varela ICIPE( 17 Oct. 1997) 

I. Empowerment with knowledge on pest ecology and capacity for scouting. 

2. Awareness on pesticide residue problems and need for their rational use. 

3. Opportunity to participate in testing improved technologies. 
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Allnex 5 

KENYA HORTICULTURAL DEVELOPMENT TECHNICAL OFFICERS TRAINING 
WORKSHOP 

PROGRAMME 

08.00 - 08.20 Registration 
08 .20 - 08.30 Welcome speech: Dr. Hans Herren, Director General, ICIPE 
08.30 - 08.45 Introductory remarks: USAID-Representative (Dr. Dennis Weller) 
08.45 - 09.00 Inaugural speech: Mr. S.B. Rotich, Chairman, HCDA 
09.00 - 09.30 GTZ IPM Horticulture Project - Achievements for the last 3 years: Dr. B. 

Lohr. Leader, GTZ-IPM Horticulture Project 
09.30-10.00 KARl Research on Pest Management in Vegetables and role of (PM: Mr. G. 

Kibata, KARI-NARL 

10.00 - 10.30 Ten/Coffee brenk 

10.30 - 11.00 Disease problems in vegetable crops: Dr. A. A. Seif, KARI/GTZ Hort 
11.00 - 11.30 Insect pests in vegetable crops - Dr. S. Sithanantham, ICIPE 
11 .30 - 12.00 Biocontrol with beneficial insects vegetable crops: Dr. W. A. Overholt, ICIPE 
12.00 - 12.30 Safe use of pesticides and managing pesticide resitance: Dr. 1. Aston, SUP-

GIFAP 

12.30 - 13.30 LUllch break 

13 .30 - 14.00 Pesticide residues and waiting periods to use pesticides, Mr. Ngatia, KARl 
14.00 - 14.30 Biocolltrol with insect pathogens in vegetables: Ms. Matilda Oketch. ICIPE 
14.30 - 15.00 Use of botanicals (neem): Dr. A.M. Varela, llCPE 
15 .00 - 15.30 Cultural practices in vegetable farming: Dr. K. Ampong-Nyarko, (CIPE 
15.30 - 16.00 Weed control in vegetable production: Dr. D. N. Mburu, KARl 

1'6.00 - 1630 Coffee break 

16.30 - 17.15 Open Group discussion (led by: Mr. 1. O. Duko HCDA; Drs. O. T. Lako and 
S. Sith!Ulantham, lCTPE) 

(a) Participant Evaluation and Assessment of the Workshop 
(b) HCDA-ICIPE Collaboration in Pest Management in vegetables 

17.15 - 17.25 Concluding Remarks: Dr. Akke 1. van der Zijpp, Deputy Director General, 
Research, ICIPE 

17.25 - 1730 Vote of thanks: Dr. S. Sithanantham, Project Coordinator, let PE 



- 52 -
Annex 6 

SUMMARY OF PARTICIPANTS' APPRAISAL OF THE TRAINING \vOI~KSIlOP 

ASI'ECT/TOPIC SCORE CATEGORY 

I .PLANNING AND COORDINATION 
I . I. Course Structure 1.7 Very good 

1.2. Time Regulation 2.2 " 

1.3. Audio Visual Facilities 2.2 " 

1.4. lJuculllcnlllliun lIules I.l) " 

I .5. Teal Food arrangements 1.9 " 

OVERALL 2.0 Very Good 

2.INDIVIDUAL THEMESITOPICS COVERED 

2. 1. GTZ-IPM Highlights 2.2 Very good 

2.2. KARl-I PM Highlights 2.6 Good 

2.3 . Diseases of Vegetable Crops 2.6 Good 

2.4. Pests of Vegetable Crops 2.2 Very good 

2.5. Biological Control Parasitoids 2.6 Good 

2.6. Biological Control Pathogens 2.6 Good 

2.7. Safe Use of Pesticides 2.2 Very good 

2.8. Pesticide Residues 3.1 Good 

2.9. Neem Use 2.6 Good 

2.10. Cultural Practices 2.5 Good 

2.11. Weed Control 2.7 Good 

OVERALL 2.5 GOOD 
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SCORES: 1= Exellent 2= Very good 3= Good 4= Satisfactory 5= Poor 
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FOLLO\V-UP ACTIVITIES REQUESTED BY PARTICIPANTS FOR ICIPE 
ASSISTANCE 

Anll(,x 7 

TOPICS OF INTEREST 

REQUESTING GTZ- KARI- Di~ca~c~ Pc~t~ Bio-Control Dio-Control Sa II.> IIS(' of 

TRAINEE IPM IPM (Para~itflilb) (Patho~cn~) Jle~tkilk~ 
--

MUNUANG'O A. 0 - C C - B -

KUlRA SUSAN - - - - A A - , 

, 
KIPTOON I. A B R i - - - - ~ -.- -

NG'OSOSEI - - A A - - C 

YAKOW. - - A A,C 8 - -
-

KAMAU F. - - - - - 8 e 

KITHUSI GRACE - - A,e A,e A,e A,e A,e -_ .. 
KENDUlWA - - A,e A,e A,O,C - A,e 

JELAGAT F. A,e A A A - - -

NGEKA N. - - - A - - A 

SAGINI RUTH - - - 8,e - - - --

LUTA A. - - A A A,8 A,R A.e 

WAMWEAJ.W. - - A A A,8,C, - -
---

A= training, B = trial, C= Demonstration 
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Annex 8 

LIST OF INSECT PESTS FOUND ASSOCIATED WITII EXPORT VEGETABLE 

CROPS IN KENYA, 1996-97 

CROP ORDER FAMILY SCIENTIFIC NAME COLLECT!':!) 

IREAREU I 

Frenchbean Coleoptera Curculionidae Sp"rigodes .mhdel1udl1ll/S H list. Collected 

Frenchbean Coleoptera Chrysomelidae Luperodes qllalemus Frm. Collected 

Snowpea Coleoptera Tenebrionidae G0l1ocephallf111 simplex F. Collected 

Snowpea Lepidoptera Noctuidae PII/sia circlIl17j7exl1 L. Reared 

Snowpea Lepidoptera Noctuidae Diacrisia il1l'esligalol'1lm Reared 

Karsch 

Snowpea Coleoptera Chrysomelidae r~i)ilac.:11I1l1 hirla Thullbg. Collected 

Snowpea Coleoptera Cantharidae SilidilfS sp. Collected 

Snowpea Heteroptera Cicadidae Plal)plellra divi.w.1 Germ. Collected 

Snowpea Heteroptera Coreidae Pleclroc11e117ia hicolor Hag. Collected 

Snowpea Heteroptera Pyrocorrhidae f)ysderclIs cardil1alis Gerst. Collected 

Snowpea Lepidoptera Pieridae P0l11ia helice L. Reared 
.- -

Snowpea Lepidoptera Lycaenidae La171pides hoeliclfs L. Reared 
-

Snowpea Lepidoptera Noctuidae Helicorl'epa armigera(Hubn) Reared 
.... 

Snowpea Orthoptera Acrididae Phymafells \'iridipes Stal. Collected 

Snowpea 
Coleoptera Chrysomelidae Ivlol1olepla lellce Olivier Collected 

. . 
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Brinjals Coleoptera Chrysomelidae l~i)ilacl711a hir/a TllIlIlbg. Collected 
.-.. 

Brinjals Coleoptera Chrysol1lelidae I;';J; Ie ,c.:/1I111 /11/1 '( }siglla/ll Sic C ollecl ed 
----------- . 

Brinjals ( :olcoptcra ell rculionidnc Ne111e II( wer".\' sp Collected 
---_. --

Brinjals ('oleoplel a l'vlcloidae 1-,/';(,011/0 a/l1m'il/a/a (;erst . Collected 
--

Brinjals Coleoptera MeJoidae ('OlJ'lla apicico1'llis (Guer) Collected 

Capsicum Coleoptera Curculionidae ,S)'slales sallheric!ti Fst. Collected 

Capsicum Heteroptera Lygaeidae Lygaells jesli1'1ls Thumb. Collected 

Okra Coleoptera Anthicidae Mo!oxlIsjeanneli Pic. Collected 

Okra Heteroptera Pyrrocorhidae DysderclIs cardillalis Gerst. Collected 

Okra Heteroptera Pyrrocorhidae DysderclIs l1igro/ascia/lIs Stal. Collected 

Okra Heteroptera Lygaeidae Oxycare17l1s Collected 
hyalillipellllisCosta. 

Okra Lepidoptera Pyralidae Acylolomia sp . Reared 

Okra Lepidoptera Noctuidae Ear;as hiplaga Wlk. Reared 

Okra Lepidoptera Noctuidae Rarias il1slIlal1a Boisd. Reared 

Okra Lepidoptera Papilionidae I'apilio demodocus Esper Collected 

Bittergourd Coleoptera Chrysomelidae Copa delala Er. Collected 

Bittergourd Hemiptera Coreidae Leptoglosslls memhral1acells F. Collected 

Bittergourd Hemiptera Coreidae A l1oplocllemis curl'ipes F. Collected 

ICOLLECTED: Found on the plant; REARED: Completed its development on the plllnt 
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Annex 9 

NATURAL ENEMIES ON PESTS OF EXPORT VEGETABLE CROPS 

.- -

CROP PEST ORDER FAMILY GENUS! PREI>ATOn 
SPECIES PAI~ASnf. 

Brinjals Coleoptera Coccinellidae Cheilo117enes Illnata F. Predator 

Brinjals Hymenoptera Formicidae CampOllOtlls n!loglatlllclIs St.zulu Predator 
Em. 

_.-

Capsicum Heteroptera Reduviidae Hat7Jactor al hopi lollls. Predator 

Chillies Hymenoptera Eurytomidae E1I1)'to117a sp. Parasitoid 

Chillies Heteroptera Reduviidae Hal]JClclor tihia/is Stal. Predator 

Cucumber Heteroptera Nabidae Nahis capsijormis Germ. Predator 

Cucumber Hymenoptera Eulophidae C;rl'Ospillis ambiglllls Parasitoid 
-

Cucumber Hymenoptera Eulophidae He117iptarselllls varicomis Parasitoid 

Cucumber Hymenoptera Formicidae CamjJOllotlls n!foglallllclls St. zulu PI edator 
Em. _. 

Okra Coleoptera Coccinellidae E'(oc/1017lIlS vE'llfralis Gerst. Predator 

Okra Coleoptera Coccinellidae Cheilol71ellf!s IlIlIata F. Predator 
.-

Okra Coleoptera Coccinellidae Plat.yllapsis capicola Crotch. Predator -_. 

Okra Heteroptera Reduviidae I'IUJI1ocl0l11lS grandis Sign. Predator 
- -

Okra Heteroptera Reduviidae Hl11pactof' pal1dorl1s Scop. Predator 
._._-

Okra Hymenoptera Sphecidae Notogol7ia sp. Predator 
---
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Snowpea Coleoptera Coccinelidae Chei/ol11enes IlIlIala F. Predator 
-

Snowpea Coleoptera Coccinelidae Chlloolriha manderi F. Predatol 
-

Snowpea Coleoptera Coccinelidae Cr}1Jlo/ael11l1s vicilla Muls. Predator 
---

Snowpea Coleoptera Coccinelidae Hippoda171ia voriegllla Goeze Predator 

Snowpea Diptera Syrphidae SY'1Ji1l1s cognalus Predator 
- ~ --

Snowpea Hymenoptera Eulophidae 00111YZIIS .mkololl'skii Parasitoid 
- . 

Snowpea Hymenoptera Eulophidae Memcma lirio111yzae Boucek Parasitoid 

Snowpea Hymenoptera Braconidae Diaeretiella rapae(Mclntosh) Parasitoid 
.. 
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Annex 10 

Agribusiness Development Centre (ADC) 
Uganda's Investmenl in Developing Export Agriculture (IDEA) Projt!ct 

Tel: (256) 41 255482/3 & 41 255.J.68/9 
Fax: (256) 41 250360 

October 31, 1997 

Dr. S. Silhallanrham 
International Cemre of Insect Physiology and Ecology 
P.O. Box 3071'2 
Nairobi, Kenya 

Dear Dr. Sithanantham, 

I~E: PEST MANAGEMENT ON VEGETABLES 

Thank you for your letter dated October 29, 1997. 

The ADC is working dosely with export vegetable growers in Uganda, who have doubled the value 
of their exports over the past two years. They urgently need training in pest and disease control 
techniques which are acceptable to their customers in Europe. In effect, this means IPM methods, 
since European consumers and EU food safety legislation allow only minimal use of chemicals. 

F1II1ht:r to our disclIssion , and after reviewing the repOlts which you provided, we would be interested 
in specitic collaboration in the following areas:-

• A meeting of export growers and other stakeholders, to assess and prioritize needs 
• Trailling or IDEA Field Officers and other extensio.n workers so that they can transfer IPM 

techniques to export growers 
• Group training of farmers in the main vegetable production areas of Kampala, Kabale and 

Kasesc 
• Supportivt: research on target crops (passion fruit, french beans. capsicum, okra, and apple 

bamma) 

We. welcome your initiative and wish to be considered as a stakeholder in your project. 

Yours sincerely, 
ADC IDEA PRO.JECT 

SN,Nw 
Dr. Steve Ne.w 
HORTICllL TlJRAL ADVISOR 

AJdn,ss: 
1'10/18 Prinec Clhlll,s nrivc 

I~ololo 

Mail : 
P.O . Box 7007 
Kampala, Ugandil 



Plant Protection Division of Zanzibar 

Ministry of Agriculture, Livestock and Natural Resources 

P.O . Box 1062, Zanzibar, TANZANIA 

.,,,, ~,o · Tel/Fax: (255) 054-32110 E-mail: PPOZNZ@lwiga.com 

r I>nOf"" I \ \ 
k'c;: t: ~JC' r vb 4- .:::' i (-1 t 

To the Director General 

P.O. Box 30772 

rCIPE. Nairobi. Kenya. 

Dear Sir, 

17 September I 997 

SlIh: VEGETABLE CROP - PROBLEMS OF PESTICIDES AND 

NEED FOR rPM AS AN ALTERNATIVE· 

Please this letter refers to the above subject. 

The development and implementation for sustainable ecologically compatible methods under 

Integrated Pest Management (IPtvf) is our national policy and priority since the begirm.ing of 1994. 

In Zanzibar vegetable crop constitute an important source of dietary supplementation, besides 

gener.Jtion of regular income ror a large number ofsmaH holder fann families. There is an urgent 

need to locally evaluate ruld demonstrnte environment friendly methods of pest management, since 

presently they mostly depend upon pesticides. 

'nlerefure the Ministry of Agriculture and Department of Plant Protection in Zanzibar are strongly 

recommending rOPE to lend in this priority sector of our Agriculture and assist in sustaining and 

even enhancing the income generation potential 0 f small holder furmers growing vegetable crop. 

Our Agroecosystem. valuable biodiversity and fragile environment of the Isles need 8 be well 

protected from dangers 0 f degradation by misuse or 0 vetJ.lse 0 f pesticides. 

Please we would highly npprecinte if you include us as partners in any of rClPE fiuure 

netw·orking initiatives for information exchange .{esearch collaboration and training in capacity 

building lor helping LIS in developing and implementing of improved pest management options 

towards sllstainable vegetnble production in Zanzibar. 

We look forward lor·the best of your response. 

Th,mk YOll in Advance. 

Y OIlf?"l';) 
Mberi\(~'said 
Head of Plant Protection Division 

Zanzibar. 1/ .. 
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CROPS IN OIFF. SITES 

MHII A: FS. SP. OK. EP 

MIIIIAKA: EP. CAP. OK. Hn 
NAIROOI: OK. SP. OK. EP. CAP 

MOLO: SP 
NAIVA$IIA: FIl 

MACIIAKO:;: FO 

NGlJRUMANI: OK. F.P. CAP. BU 

FB= FI~IlI;h lJ~a/l:'. F.P= E~~"lcJ/l1. sp= SIlUW"~i:1. 
OK: Okra GAP= C"'(J:;it;UIII. BG= Oill~r yuuru 

ETHIOPIA 
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