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fOREWORD 
. 

T;e last year (1997/98) has seen considetable change at ICIPE, within -
the Goveming Council (GC) and in the managell}.ent structure and its 
staff as well as iri the research s taff and their projects. My election as 

Chairman of the GC of ICIPE to succeed Jacob L. Ngu in Ma,y J 997 coincided 
with the retirement of four stalwart Council members who had guided the 
Centre through some difficult times and had ef(ected some important · 
changf;s. While the dedication, expertise and ability of their successors is not 
i..n doubt, such a large exodus of key Council members at one time is 
undesirable and serves to hjghlight need for Council to review the 
election/ retirement process of its members. The preparation of a new set of 
Guidelines for-the GC and its Committees has been completed at'\d steps 
taken to arr-ange an annual assessment, both of Council and its.Chairperson. 

As new Members of the Governing Council, we have Niklaus A. Weiss 
from Switzerland and Gabrie_Ue Persley from Australia. Positive steps are 
being· taken to 'strengthen the African representation on Council and also to 
identify potential members with financial and private sector experience and 
know-how. The year 1997/98 saw the retirement of Benjamin Kipkorir, 
Kenya's former Ambassador to the USA, who served Cow1cil wi.th 
distinction and wa·s Chairman of the Audjt Committee. Fortunately,' the 
Council bas been strengthened by two new Government of Kenya 
appointees, narttely PaulK. arap Konuche and Walter N. Masiga. 
· . Before its Annual Meeting in· Najrobi in Aprill997, the Council Chairman 
and Programme Committee members visited Ethiopia to see the work being 
undertaken by ICIPE in that country. Not only were Council members · 
impres.sed by what they saw, but they also heard first hand from politicians, 
researchers, extension workers and farmers of the importance and 
appreciation ofiCIPE's research and development efforts and of value 
placed on them. It was obvious that greatedinancial support-fqr ICIPE's 
efforts in Ethiopia would pay handspme dividends. .: . 

. 1e UK-based Friends of ICIPE has taken steps to increase its member-
ship and to widen it to include more members who are resident 
'outside the UK Effods are also ltnder:way to create a 

Friends of ICIPE. At the 22ndMeeting of the Sponsorjng Group of ICIPE 
(SGJ) in \'yashington last October, Carl-Gustaf Thornstr:om succeeded Michel 
Petit as Chairman of the SGI. The Governing Council and ICIPE's Senior 
Management are grateful for the support and guidance provided by Michel 
Petit and are confident that his successor will continue in like vein. 

As part of an effort to reduce. overheads and to concentrate Nairobi-based 
staff on one campus, buildings which were built by IClPE <'_lnd 
occupied by Centre s taff on the Chh·omo campus of the University of 
Nairobi have been vacated. A new agreement with the University aims 
strengthen existing collaboration between the two institutions. . 

We trust that as you read these highlights of ICIPE's activities over the 
current reporting period (September 1997-March 1998)1 you will be 
encouraged by the innovative and worthwhile efforts being made by the 
Cenh·e staff to address the most pressing development issues in the tropics in 
the areas of hwnatl, a nimal, plant and environmental health-the 4H's. 

N. L. Itu1es 
Chttir111n1!, ICIPE Gtroeming Co1111cil 

1 FoREWORD 

N. L. Innes 



.. 
lRE'CTOR .GENERAL, s MESSAG·E 

Insects provide cruc.ial pollination 
for crops and wild plants running into the 
biltiqn_s of dollars annually. Here, Mylabris 
escherichf, one of the millions of useful 
African insects, is shown p,ollinating a wild 
flower.-

_Ants such as these' African safari ants .are 
often thought of only as pests, but these 
highly organised social insects are vital in 
soil conditioning and nutrient -recycling. 
The value of the environmental services 
rentlered by 'soil·borrie organisms is 
estimated In trillions of do.llars. 

DrREcroR GENERAL's MESSAGE 

tlls year's 1997 Annual f.eport Highlights summarises ICI.PE's major 
activities sfnce October 1997 when we publlshed our regular Arinu·al 
Report for the period January 1996-September 1997, and 1 would · 

refer you to the latte-r publication for more coverage. We will also 
have available later this year a scientific report which will contain detailed 
results and analysis of our research activities. Note that all our repor:ts are 
now available on our new homepage, http://www.icipe.org; 1n addition; 
our website will carry other information which you m.ay wish to read or · 
download on research, training and education, pt!blications, staif,_news 
items, workshops, rneeqngs, facilities and services.,We hope that new 
facility will help bring you closer to us and. also encourage you to comment 
on our repo.rts ang activities,_ in particular oz:t our new project 

Given our uniqueness, and our key role in the field ofinsect science 
research and capacity building in Africa and the tropics in general, lOPE is 
and will to tremendously to sustainable development. 
This is a goal of not only ICIPE, but of the donor commuility and the people 
of th'e deyeloping cow1tries alike. 
· Insecfs _key to agriculture, environment anq health. In a recent article 
published in Nature, Vol. 387 of 15 May 1997, R: Costanza and colleagues put 
the value of the ecosystem serVice from pollinators the order_ of US$ 232-per 
hectare per year)n grass/raligeland alone; or a total of US$ 
while biological. control provides services amounting to US$ 417 billion. The 
value of-the services by the soil-borne arthropods an.;i 

in the nutrient cycling which assil,re the 
sustainability of the agric4ltural production base, is estimated at a ·staggering 
US$17_trillion. These nilmbers, according to the authors, are conservative 
estimates of the potential lite of the performed by the ,earth's 
natUral capital stock a large proportion of insects; spiders, 
ticks, and other arthropqds) in e.cosystern Their 

economic importance s.tim ulate additiotial research and 

Mt t IU'eas for further analysts. 
y message here to scientists that there is a need for 
more and l:!ettex; My message "to policy makers _and 
donors is that insect' science needs much more attentiort and · · 

investmmt. more-work. is carried out towards a better of the 
eco_system ftmotions of insects and th-ei1: role as both pes is. and beneficial otganisms, 
the optimistic predictions of increased food production will never materialise . . 

In-this vein, I would also' like to emphasise the role of rtraditional' . 
disciplines vs the now ubiquitous·'genetic engintaering', the latter being 
advertised by industrialised countries as the solution to the wod'ct's food 
and health problems. Progress has certainly been·made ill both areas, but I 
doubt very much that the investments- mage at the cost of the -more solid 
and basic disciplines upon which even bioteclmology arid get'tetic 
engineering have been built and wiU depend for their deployment- will in 
the next 20 years deliver any products of are or will be 
affordable by the reSOI,.ltce·pOpr of the q_evelopil1g COWl tries. Let me 
also cast a word of caufion to the donor.c6minttn:ity, which is joihi.ng the 
bandwagon of private sector investors in supporting an ever il1ereasing 
number of genetic engineering projects, The·se public funds are ill inv.ested, 
and will only toincrease the approacl1 taken by industry. It 
may J;le necessary for the publk sector to fund the 'traditional' research 
efforts which do n9t find a place in !:he private sector's high profit margin 
agendas. The World Bank admits that ''bioteclmo1ogy and genetic , . 
engineeril1g will be ct.ucial in agricultural production, but that 
thi.s will require many other 
2 



These "things" are some of what we at.ICIPE are (or would like to be) 
working on. Our new research agenda, compiled in the Vision and Strategy 
towards 2020 doci.Jmeht -and in the Five-Year Plnn(1996-2000), both of which 
have' been endorsed by a donor-selected group of experts, is specifically 
addressing these 'classical' issues of insect ecology, behaviour, biology, 
taxonomy and diversity relative to their pest and ·vector status, &S well as 
their potential for income generation and their invaluable ecosystem 
services. 

The new solutions to insect problems being sought by JCIPE are in the 
realm of alternatives to the pesticides currently used at ever. increasing 
rates, despite their now widely acknowledged direct and indirect 
delete-rious effects on human health and the environment. Such new 
methods will also be sust-ainable and affordable, Lmlike the ones provided 
bychtmucal pesticides and the insufficiently tested transgenic plants . 
currently being promoted. As regards the latter ICIPE has been 
suggesting, and has now put into action under a collaborative agreement 
with ORSTOM, studies on gene flow and the role of insects in the transfer 
of genes from modified cultivated plants to their wild relatives. The 
ecological of such transfers will be assessed, in particular the 
development of resistance anc:l potential threat pollinators. 

-The project funding of l<::IPE showed a gradual improvement.in 
1995 and with a slignt downward," trend in 1997 and 1998. In the area 
of special projects, JCIPE'scientists have done well, with a success rate of 
some 40% and for 1998, a total of US$ 8.5 million. This shows that our 
research agenda matches the donors' objectives. The situation with regards 
core funding for 1998 is, however, stiU a matter o.f concern, with only 
US$ 3.0 million committed as of March. This state of affairs is extremely · 
unhealthy, given that we estimate an absolute minimum core requirement 
of double this amount. Most special project c:).onors appear,w1willli1g thef)e 
days t'o contribute more than 9% on average tovyard general and 
other support costs. As a result, we are fast approaching the anomalous 
sitUation of being able to finance special project research research but 
tmable to operate the Centtel 

A t this point, I would like to extend a hand of appreciation to those 
who t:ave been to support the,less · 

VISible, but VItal core activthes: the governments of Sweden, 
Denmark-arid Switzerland. !'should n.lso like to acknowledge the modest, 
yet significant contributions of a growing number of African countries 
(Kenya, Mozambique, Uganda) to the ICIPE budget for 1998 and beyond. 
This 'is a confirmation of their confidence that we are moving ih the right 
direction jn addressing the continent's important development issues. 

There is another fundamental problem with the donor community's 
requests regarding fund generation by research institutions based in 
deveiOJ?ing countries: It has been suggested that a good share of the 
funding requirements should be raised from the local. private sector, as do 
the research institutes located 'in the industrialised countries. One major 
drawback has escaped the a'Hention of the architects of th\$ approach, · 
however: The industrialised countries have a long-standing experience with 
investing in research and con:>equently place a high value on it. In the 
developing countries, there is on the one hand virtually no private sector 
capable of funding major research endeavours, and or: the other, very 
minimal appreciation of the value of research, as most of the manufactured 
products are made under license. The time lag Lmtil there is genuine and 
substantia] support of research by the private of the developing 

is_ at best 25 years _away. 
There is, therefore, no altern.ative to a continued strong support to 

research by the industrialised coW1Lries. This should be done in the spirit 
that this support will accelerate the true independe_nce of the developing 
countries. 

Give ns the means and we wm do the job. 
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'WHv.1ClPE? 
11e Tnter11ationa) Centre of Physiology and Ecology (ICIPE). is .a ti·qpical 

with a tropical agenda. But why study insects? in the 
tropics, insects are a fact 6f.llie to be reckoned with. Inse-cts pqse a greater risk 

to food production, often the loss of entire c;rops an.d destroying_about.halfof 
all harvested food in· sto:rage. The' old' tropical vectc;>rrborne disease$ of malaria, 
dengue,.kala-azar and the !ike are a dramatic cori1eback new 
ones are emerging. Livestock succwnb il1 their milliqns to insect- and 
diseases, reS.ulting in loss of milk, meat traction p9wer. Underlyirtg all of .these 
issues is the fundamental' po.ve.rty of most t:ropical countries and InabilitY, fo harness 
theit natural resources for themselves. . 

Established in Kenya in 1970, ICIPE's founders recognised that mainly Third 
World of trqpics had special problems that were not being 
addres.sed by scientists .and in the North. Furthermore, there was a 
serious lack pi indigenous expertise to resolve these problems. It-should come as no 
surprise that ICIPE's objectives. for the next millemliwn are essentially .the same 
they we(e qgo: to help ensure food and better health for , 
humankmd and its livestock, to p rotect the environment and to and make 
better use· of natural-resources. 

A NEW PARADIGM 
The agenda for achieving the above goals is ba.sed on the.paradigm of ensuring the 
4H's: human, auimal, plant and en.vitonmental health. Carrying the health paradigm 
a step fu.rther1 ICIPE 'prevention o'\l'er cure' .when it com·es to arthropod:-
related problems, this to the 'fire-brigade' approach so often used 
days. ICIPE' s research _activities are fpcuse.d around 11 megaprbjects whiCh are 
highlighted in report. Capacity building (see page 30) runs as a current through 
all of the Centre's activities and projects. · · 

ICIPE's 360 staff hail.from over 20 countries cp1d work in multidisciplinary teams 
i.n pm·adigm of the 4H's, as _ · 

"The food supply in Africa is 
under constant pressure ..• 
African farmers are poor. They 
work small plots of Land with 
little benefit of high 
technology. The scientific 
advances available to fa rmers 
in t he industrialised world are 
mostly unaffordable to th-em. 
Dr Herren's [IPM] work speaks 
to these concerns. His effort to 
save t he cassava crop was 
achieved with economic 
efficiency and with virtually no 
disruption to the everyday 
practices of the African farmer 
(a nd] moreover without 
disruption to the environment". 

THE HoN. JIMMY CARTER 
(WPP COUNCIL OF AOV!SORS) 
ON HANS R. HERREN'S 
RECEIVING HiE 1995 WORLD 
Fooo PRIZE 

PLANT HEALTH 
- -----

As the millenium draws to a· close, the euphoria of the Green Revolution has 
been tempered by the of .the intractability of developmen:t problemS 
and the need for more sustainable, l9ng-term sc;>lutions_: But what is the · 
alternative? _Integrated pest or IPM, is an approach to pest 
co:ntrol that encou_ragesnatural·solution.s_to ag!icultural and human and 
livestock health problems. The crops currently being protected by IPM 
worldwide include cotton, wheat, maize, ric-e, vegetables, legumes, 
coffee, fruits and flowers. 
IPM is appropriate for .resource-poor farmers whose how 

about appropriate application safe use of is limited. Almost as 
important ate the secondary benefits, .of which N.A. van der Gntaff, Chief of 
FAO's Plarit Protection says, "JPM 'enhances ecological mvareness, decision-· 

business skills and farmer cDnfidence., IPM thus has loltg-_Mstiitg social rmd 
economic benefits far beyond the areri·of plimt protection" . lPM is now the prefeFieCl 
method of pest management encouraged by'.other ·important agricultural 
research organisations including members of the CGIAR system and by donors 

- as the .World Bank. . 
lOPE wo,rks on pests of maize, sorghum, cowpea! banana,. ;fruits, vegetables, 

horticulture, and storage (see pages 16-23) using in1proved 
fatming practices such as inter.cropping, crop, rotation, seeds; biologjcal 
control using natural enemies and pathogens; habitat modification arid use of 
biodiversity; and-use of.botanica1s such asneem. Many of tbese.·techniques _are 
based on creating an unfavourable. environment for pest feeding and 

W RYICIPE? 4 
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HUMAN HEALTH 
ICIPE is one of the few organisations working to develop IPM strategies for use 
against tropical human disease vectors such as malaria mosquitoes, tsetse flies, 
sandflies and filth flies. Malaria and other mosquito-borne diseases take a heavy toll 
on Third World populations. Often overlooked is the loss of labour and productivity 
resulting from the recurrent general debilitation accompanying serious illness. Jn the 
new Malaria Vectors Megaproject (see page 8), ICIPE is looking towards an 
integrated approach to vector management, called IVM. IVM combines methods for 
reducing mosquito numbers that rely on preventing them from breeding, increasing 
their mortality through insect (entomo-) pathogens, h·aps and other non-chemical 
control methods. These long-lasting methods will be used in combination with other 
conventional preventive methods such as the use of impregnated bednets and 
prophylactics that have heretofore not proven sufficient in themselves to reduce the 
spread of virulent malaria. This same TVM approach is being used to develop 
methods of managing the tsetse vectors of the dreaded human sleeping sickness 
(see page 10). 

LANIMAL HEALTH 
African livestock and wildlife live in a paradoxical situation: in the humid and 
sub-humid zones where there is plentiful grazing, the tsetse fly threatens them 
with animal trypanosomosis (nagana). Livestock production is therefore 
severely limited. Moreover, Africa could effectively cultivate 10-100 times more 
arable land if dl'aught animals were available. The loss in potential livestock and 
crop production is estimated at US$ 4 billion in sub-Saharan Africa. Added to 
this are the losses due to tick-borne diseases. For instance, over a million cattle 
in Africa die every year from East Coast fever alone. 

Total extermination of tsetse and ticks over the continent is an untenable 
prospect, so ICIPE is using the integrated pest and vector management (IPVM) 
approach to reduce fly numbers in crucial areas to levels where the threat of 
contracting these diseases is reduced to tolerable levels. methods 
such as the use of traps, pheromones to influence behaviour, pathogens and 
repellents are some of the preventive approaches described in this report on 
pages 10- 14. 

Underlying all other aspects of development is the now-imperative need to 
preserve the integrity of the envil'Onment. ICIPE's belief that human 
development and concern for the environment need not conflict with each other 
is reflected in all the Centre's projects, for instancein those that seek to make use 
of the wild habitat to control pests, and in those where surveys of pests' natural 
enemies can provide a rationale for conserving plant and animal species. 
Farmers are learning through the Commercial Insects projects (see page 26) on 
silkmoths and honey bees that insects can be a resource that brings direct cash 
benefits. The secondary benefits of maintaining arthropod diversity (see pages 
24-28) have also been stressed in the DG's message on page 2. 

B EYOND lPM 
At the crux of all development issues is the eventual end-user, in ICIPE's case 
the small- and medium-scale fa.rmers and commwlities of the tropics who have 
little capital or access to credit to finance expensive solutions to their 
agricultural, health and environmental problems. ICIPE's social scientists help 
ensure that the new technologies being introduced incorporate as much as 
possible of farmers' traditional practices, while helping in the design, testing 
and evaluation of the improved methods. The Technopark initiative (see page 
29) will help provide important products and services to ICIPE's end-users, 
while the Biovillage (see page 28) being planned in Ethiopia will integrate the 
4H's into a holistic model for other regions. 

Cleaning up after the Green 
Revolution is harder than was 
first imagined. The United 
Nations Environment 
Programme(UNEP), together 
with the UN Food and 
Agriculture Organisation(FAO), 
have recently announced an 
International Convention on 
Dangerous Chemicals and 
Pesticides. Ninety-five 
countries have agreed to the 
Convention. Most of the real 
'baddies' are pesticides, some 
of the key weapons of the 
Green Revolution. FAD 
estimates that at least US$ 80 
million is needed to clean up 
this surplus of unwanted, 
unused chemicals. 
Paradoxically, donors who could 
be supporting research into 
finding new solutions to the 
problem are now being 
requested to fund the clean-up 
exercise. Today's second-
generation chemicals, which 
are more selective and Less 
persistent, are often simply 
unaffordable by the world's 
majority of resource-poor 
farmers, most of whom earn 
less than $1 a day. As a result, 
many developing countries still 
continue to rely on the 
cheaper, more toxic or more 
persistent formulatio ns. The 
Convention will regulate trade 
in over 22 hazardous pesticides 
and will "actively promote 
environmentally friendly IPM in 
agriculture". 
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ERSHlPS FOR PROGRESS 

Ll j 
ICIPE's relationship with its stakeholders is being strengthened by tlte 
activities of the Directorate oflntemational Cooperation and CapacitiJ 
Building, which also supervises resource mobilisation. As the needs of 
the Centre's clientele cha11.ge, so must the cooperative agreements witlt 
ICIPE's partners in research. 

\ 
\ 

ICIPE's comparative advantage in arthropod science and its 
application forms the basis of agreements with its partners. There 

are currently over 80 formal Memoranda of Understanding or 
Agreement (MoU I A) and many additional informal collaborative 

agreements which form the framework of cooperation. A few 
of those signed since January 1997 are highlighted below: 
• National organisations: Kenya Medical Research Institute 

(KEMRI); Chinese Academy of Agricultural Sciences (CAAS); 
Indian Council for Agricultural Research; Plant Protection 

Research Institute (PPRI) and Onderstepoort Veterinary 
Institute (OVI), South Africa 

• International organisations: ORSTOM, IITA, ICRISAT, WHO/ 
FAO/UNEP / Habitat, CAB International, AVRDC 

• Govemments: Oromia and Tigrai States(Ethiopia); Democratic 
Republic of Congo; Ministry of Research, Science and 

Technology of Senegal; Ministry of Agriculture of 
Mozambique; Papua New Guinea 

• NGOs: Honey Care International, Winrock International 
• Private sector: Research Corporation Technologies, John 

lnnes Centre, PTA Bank 
r. '' • Universities: of Zimbabwe, Malawi, Zambia, Ghana, Assiut and Gezira 

(Egypt), Chinese Agricultural University, Texas A&M. 

In addition to the above, UNESCO and FAO are processing the 
upgrading of their relationship with ICIPE to 'A' category, and 

plans are underway to initiate formal collaboration with 
institutions in Latin America. 

The Directorate also assumes overall responsibility for ICJPE's 
fund-raising, which is intended to raise resources for implementing 

the Five-Year Plan (1996- 2000). Currently, about US$ 6 million is being 
sought to support the Centre's core activities. By enlarging the 

number of core donors and more careful inclusion of core costs in 
restricted project proposals, it is hoped that this shortfall will 

reduce in the next reporting period. Thus 12 countries 
have been visited in eastern and southern Africa, of which seven 

have indicated a willingness to contribute to the core 
budget from 1998. Other non-traditional sources of 

income not previously exploited are also being 
investigated, such as through developing closer links 

with national systems, by direct investments, and 
through commercialisation of R&D products. 

(see the Technopark report, page 29). 
Writing a good project proposal is 

INTERNATIONAL COOPZ:RATION -........ --. ... ...,.....,..... 



critical to attracting research funds, and the Directorate has 
forwarded 38 proposals to donors since January 1997, of which 
11 have aheady been funded . Outstanding among these are 
proposals for the Biovillage Initiative (see page 28), the African 
Fruitfly Initiative (see page 18) and the ICIPE Technopark 
Initiative (sec page 29), for bringing returns that can be 
ploughed back into the Centre's R&D activities. 

PUBLIC-RELATING 

Visitors to the ICIPE Headquarters at Duduville are 
coordinated by the Public Relations office, and this year 
i.nduded the Han. Marie-Louise Correa, Minister for Scientific 
Research and Technology, Senegal; Han. Dr Seifu Ketema, 
Minister for Agriculture, Ethiopia; Hon. Prof. Hassan Omar 
Elnour, State Minister, Ministry of Agriculture and Forestry, 
Sudan; H.E. Ms Prudence Bushnell, American Ambassador to 
Kenya; Mr Kees Rade and Mr Frank Keurhorst of the Royal 
Netherlands Embassy; Dr Sam Olowude of IFAD; Dr Gary 
Toenniessen of the Rockefeller Foundation, NY; and Mr Pape 
M'Baye, Director General of Shelter Afrique. The headquarters 
was also a popular destination for farmers, women's groups 
and students. Another field day organised by the Gatsby-
ftmded project at Mbita Point Field Station demonstra ted the 
new techniques for management of cereal stem borers and 
striga weed. The farmers themselves, through their self-help 
organisation for tsetse control known as KISABE, organised a 
field day to demonstrate ICIPE's successful model of 
commtuuty management of tsetse and trypanosomosis in the 
Lambwe Valley which they have been tmdertaking for the last 
four years. 

During the year, news of ICIPE's R&D activities were 
broadcast and published on a monthly basis throughout Africa 
via the respected AGFAX Radio and Press services run by the 
UK-based The broadcasts and publications 
were distributed to all major radio stations of Anglophone 
Africa and to international broadcasters including the BBC, 
RFI, Deutsche Welle and Swiss Radio. The articles were also 
distributed to daily newspapers in Africa and to international 
publications. ICIPE's tsetse and horticulture research activities 
were featured on ORF Austrian TV and RFI (Radio France 
International). 

ICIPE staff kept abreast of the latest developments in insect 
science through over 40 seminars by invited speakers and 
Centre scientists. Staff, Governing Council members, donors 
and collaborators are informed of key developments and 
forthcoming events through the monthly newsletter "ICIPE 
UPDATE", and through workshops, seminars, training 
courses and conferences. In 1997 these included the First 
International Workshop on Conservation and Utilisation of 
Commercial Insects; Workshop on Global Change Impact 
Assessment Approaches for Vectors and Vector-Borne 
Diseases; Refresher Trailling Course on Improved Pest 
Management Technologies in Export Vegetables; Management 
of Banana Pests-Mobile Training Course; Flower Pest 
Management Meeting; and Seminar on Neem for Sustainable 
and Environmental Conservation. 

Eritrean Ambassador to Kenya, H.E. Mr Ghirmai 
Ghebremariam (2nd left) signs the ICIPE Charter. 
Participating in the ceremony are ICIPE's Director General, 
Dr Hans R. Herren (left), Kenya's Hon. Kalonzo Musyoka, 
Minister for Foreign Affairs (right) and Mr Sammy 
Kipngetich Kirui, Head of Legal Division (2nd right). 
Eritrea became the 11th country to sign the ICIPE Charter. 

Farmers' groups from Uganda, Tanzania and Kenya joined 
ICIPE in celebrating the 50th Anniversary of IFAD in 
September. IFAD is funding the Centre's research and 
development of sericulture and improved apiculture for 
Africa. Here, farmers look at the reeling and twisting of 
the silk thread from home-grown cocoons. 

The Ambassador of the United States to Kenya, H.E. Ms 
Prudence Bushnell visits ICIPE's research station at Mbita 
Point on lake Victoria. Desmodium, a useful intercrop for 
striga control, can be seen on the left. 

Left: ICIPE International 
Headquarters, Ouduville 
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NEW TOOLS FOR MALARIA CONTROL 
While El Niiio might be blamed for the unusually severe malaria 
epidemics in many parts of the world over the past year, malaria is 
always a serious heal'th issue itt the t1·opics and 1·easo1i enough for WHO 
to declare malaria control a "global priorittj''. This debilitating disease 
afflicts 300-500 million people and reaps as many as 2 million deaths 
annually. Despite exhaustive efforts over the past five decades, ma.laria 
remains a scourge in more tha11 90 countries holding 40% of the global 
population. 

ICIPE's Malaria Vectors Megaproject was launched in 1996 following an 
International Task Force meeting of mosquito and malaria experts who 

confirmed the fact that much of the information needed for effective 
vector control is still incomplete. The meeting unanimously endorsed 

ICIPE's role in vector research, and a core team of six 
entomologists has now been assembled to work on the various 

components of the workplan: vector ecology and eco-epidemiology, 
population genetics of malaria-carrying mosquitoes, behavioural and 
chemical ecology, and vector- parasite relationships. Two postdoctoral 

fellows complement the team through studies on mosquito larval 
ecology and etlmobotany and phytochemistry. 

The long-term goal is to develop new tools for malaria control and 
models for analysing and predicting countrywide distribution of 

malaria vectors. Data collection began in Ttme 1997 with studies to 
determine the mosquito species composition, abundance and 

malaria transmission intensity in two ecolog1cally distinct sites, 
one on the Indian Ocean coastal plain and the other in the 

Lake Victoria region. Field catches of mosquitoes are being 
correlated with malaria prevalence in schoolchildren . 

State-of-the-art teclmiques such as ELISA and cytogenetic 
and PCR are being used to identify the mosquito species 
and subspecies, the kind of parasites they carry and the 

animals on which the females have fed to obtain 
the bloodmeaJ necessary for the development of 

their eggs. The genetic structure of the mosquito 
population is also being studied using 

microsatellite markers. 

With mosquito numbers of up to 190 found in some 
households around the Lake, not surprisingly malaria 

was found to be the leading cause of morbidity, 
constituting 42-48% of all illnesses in 1995 and 1996. 

{lnopheles gambinc was determined to be the most 
common vector species, followed by An. 

funestus . The former species had about 
twice the sporozoite infection rate, 

however, at 13.5% (80 /594), confirming 
that Anopheles gambiae is the most 

important vector in the region. 

Where do these mosquitoes breed? 
Knowledge of breeding sites gained by 



studies of ecological factors necessary 
for larval growth and slll'vival such as water 
chemistry, nutrient supply and natural 
predators will be used to target control 
operations. Instead of the notoriously 
persistent organoch.lodne pesticides like 
DDT and the ultra-expensive newer 
biodegradable chemicals, ICJPE will be 
using its Mbita Point Field Station on the 
Lake to test cheaper, more benign control 
agents such as Bt (Bacillus thuringiensis), 
insect growth regulators, and other 
biological control agents under development 
here and elsewhere. These will be used in a 
preventive approach to curtail vector 
breeding before it gets out of hand. 
Traditional methods of mosquito controL 
inCluding the use of repellent plants and use 
of impregnated bednets will also be tested 
and promoted where applicable. lCTPE is 
looking for partners, collabora tors and 
donors to participate in the fight against this 
most serious vector-borne disease. 

Anopheles gombioe, a mosquito 
character in the play Mosquito Mask 
with a public health message. 

4 Mallndl 

ICIPE scientist carries his trademark 
trapping devices for monitoring 
mosquito numbers, species and vector 
potentiaL Such information will be used 
to predict countrywide distribution of 
these disease vectors. 

Public health awareness is being tackled at the school and 
community level, and a multi-media approach was launched in 
November when Mosquito Mask, a play emphasising the role 
mosquitoes play in disease transmission, was staged in rural 
secondary schools. Methods for both vector and disease control 
were stressed for the yoill\g audience. This educational drama is 
enjoying runs in several venues and has to date won four national 
awards at district and provincial levels. 

- An. gambiee e. I. 

ICJPE's Neem Awareness Project (see page 19) is promoting the 
use of this traditional Indian mala ria remedy in western Kenya. 
Neem is being taken by an increasing number (36%) of the 175 
households sttrveyed as an infusion of the bark, leaves or roots, by 
inhalation of the leaf smoke or as a concoction of neem seed 
powder. The communities in this malaria-endemic region are 
expressing the need for alternative approaches to malaria control. 

- - An. ft.mestus 

Monlh Donors: DANIDA, OPEC Mosquito populations in three districts on the 
Indian Ocean coast. 

AND A REMEDY FOR THE COMMON FLY 

Filth flies are among the most ubiquitous of disease vectors, but reach 
staggering numbers in areas where there is poor sanitation and refuse 
disposal. 'Dudustop' (dudu is the Kiswahili word for insect) was developed 
in collaboration with Oy GAC Ab, a private Finnish firm and is being 
produced on a small scale in the JCIPE laboratories with donor support. 
The UNHCR have been one of the most important consumers, purchasing it 
for use in pit latrines in refugee settlements in northern Kenya and 
Ethiopia. The preparation has also been successfully used in high-density 
living areas aroand Nairobi city. The 8t slurry is poured down pit latrines, 
and exerts a specific toxic effect on Ay larvae (other ICIPE Bt formulations 
are or This and other Bt biopesticides are 
slated for production in the ICIPE Technopark (see page 29). 
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Left: Global warming and other 
meteorological phenomena such as 
El Nino are expected to increase the 
risks of malaria and other vector-
borne diseases . Th e effects are 
already evident in the tropics and 
may soon be felt in more northern 
climates. 
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SETSE NEw SotUT10NS ro AN 
OLD AFRICAN PROBLEM 

Six decades after researchers turned their attention to these most 
specifically African disease vectors, 110 single method has yet proved 
effective 'in Umiting the devastation of this scissored-winged group of 
flies. Tsetse carry human sleeping sickness and cause atmuallosses of 
billions of dollars in livestock through the effects of nagana, the 
trypanosoma[ disease they camJ. Chemical control over the 10 million 
square kilometres of the tsetse range is out oftlte question, but ICIPE 
is working on several innovative, non-chemical approaches that may 
provide long sustainable solutions. 

HUMAN SLEEPING SICKNESS REARS 
ITS UGLY HEAD 

As if their lot in life were not already difficult enough, the eastern 
and central African states, many of which are located amidst civil conflict 

and social disruption, are home to the tsetse vectors of human 
trypanosomosis (sleeping sickness). Recent outbreaks such as that in 

southern Sudan of this often-fatal disease indicate a worsening situation. 

Glossina fu scipes fuscipes is one of the riverine species of tsetse that has thus 
far learned to evade most trapping devices that have proved successful for 

controlling the savanna group of flies (see following pages). This insect 
attacks humans and their domestic animals near watering sites. 

ICIPE's research in biological, behavioural and chemical ecology studies 
over the past several years is begimting to reap benefits. The fly's 

vulnerability centres arotmd its predilection for the monitor 
lizard, Varnmts niloticus ni/oticus, a large reptile found 

living in river banks. 

After identifying and characterising the kairomones (chemicals 
produced by one species that attract another) from the lizard's 

body and urine, detailed behavioural studies with the 
individual components and I or blends have continued 

this year, and the straight-chain aldehyde (C10-C!2) 
active ingredients have been packaged in 

release containers for testing. These are being 
stabilised with commercial antioxidants. 

Preliminary field evaluations on Rusinga Island 
(on Lake Victoria) and in Ethiopia indicate 

that these aldehyde 'baits' increase the catches 
of G. Juscipes fuscipes 2- to 3-fold. The higher 

boiling constituents appear to have a role 
as short-tange contact arrestant (i.e. 

repellent-acting) signals. This year, design 
of a purpose-built lizard house assisted 

m testing the feeding response of the flies. 
Work is continuing on improving the 

olfactory baits to be used in traps 



for this group of riverine flies which is also common throughout much of 
West Africa. 

R EPELLENTS TO KEEP THE FliES AT BAY 

One new addition to ICIPE's tsetse control arsenal is a fly repellent (now 
under patent application) that can be used to protect cattle directly from 
Glossina pallidipes, the most important species in the African savanna. 
Alternatively, it could be used in barrier systems or in combination with a 
bait (attractant) to push and pull tsetse from specified areas, within a village 
setting, for instance. The repellent's efficacy is evident from the fact that it 
can bring about reductions in trap catches by more than 80%. The repellent 
is so strong that even when a visual (and odiferous) target such as a live 
cow is present, the catches are still lower by 70% than in controls where the 
repellent is missing. The substance also lowers tsetse feeding on cattle. 

Waterbuck are another animal source of allomones. The animal's skin 
(oil) whole body volatiles differen.t levels of to 

Glossma pallld1pes and another fly, G. mors1tans morsttans, showmg once 
again how complex tsetse control is in the field. Thus far, over 13 
active compotmds have been detected in the buck's secretions, of which 
eight have been chemically characterised. 

NuRSERY- NATJcs 

Most species of flies lay thousands of eggs, and this example of nature's 
'wastefulness' can be used to advantage in fly control by locating and 
treating 1 egg-laying sites with control The 
tsetse, however, lS a supremely specialised fly, each female tsetse giVIng 
birth to a single live larva only three times on average in her lifetime. 
Locating the nursery sites under rotting vegetation or in moist soil where 
the females lay their eggs would be a gargantuan task, but for the fact that 
ICIPE scientists have isolated a chemical pheromone secreted by the 
emerging larva that serves to attract other gravid females to the favourable 
nursery sites. Field tests on this substance against G. morsitans morsitans are 
still underway in Zimbabwe in collaboration withRTTCP. The larviposition 
pheromone, a 15rcarbon hydrocarbon (n-pentadecane), could be used to 
lure the females to areas where an insect pathogen or other control method 
is employed. Larvae of G. pallidipes are also being screened for volatile 
chemicals that could serve as attractants for expectant females of this 
species, and thus far, three GC-EAD active compounds have been 
characterised. 

The necessity of testing such novel approaches to tsetse control in the 
field became particularly apparent this year, as the laboratory-reared flies 
appear to have lost their sensitivity to many natural odours. ICIPE is 
looking for support to continue in the search for a solution to Africa's 
massive tsetse problem. 

lETHAL INSECT TECHNIQUE- A NEW CONCEPT 
FOR TS ETSE CONTROL 

The 'trap and kill' strategy is currently the most commonly employed 
method for non-chemical control of tsetse. ICIPE is working to improve on 
this basic technique by introducing a specific insect pathogen into the traps. 
Called the ' lethal insect technique (LIT)', the procedure entails exposing 
both male and female flies to a fungal pathogen such as Metarhizium 

Odours from the monitor lizard, preferred 
host of one tsetse species that transmits 
human sleeping sickness and animal 
trypanosomosis, can be used to attract the 
flies to traps. 

Repellents applied onto cattle's skin can be 
used to deter biting tsetse flies. ICIPE are 
investigating several compounds for use in 
this way. 

Whole-body volatiles from this waterbuck 
are being collected with special collars for 
testing as repellents for tsetse. Wildlife 
constitute important hosts and non-hosts 
for these flies, but the waterbuck is less 
attractive than many species, a feature 
which is being investigated. 

Left: Humans and animals live 
closely with nature in Africa, and 
both suffer from diseases carried 
by the bites of arthropods such as 
tsetse, biting flies and ticks. 
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Spread of a fungal pathogen among tsetse: Percentage of Metarhj:zium an1soplfae-1nfected 
flies (Gloss;no morsitons morsitans) dying+ 

anisopline or Beauverin bnssinnn. 
This can be done in a special 
contaminating device attached to 

'Recipient' mortality (%) a conventional tsetse trap .in the 

Matings 
'Donor' 1st 2nd 3rd 4th wild or in mass-rearing facilities. 

mortality (%) mates mates mates mates Preliminary studies have shown 
Infected male 'donors' with 
uninfected female 'recipients' 
Infected female 'donors' with 
uninfected male 'recipients' 
Control: Male and females 
both uninfected 

100 

100 
0 

70.0 

80.0 
0.0 

65.0 

72.5 
o.o 

60.0 

57.5 
0.0 

20.0 

45.0 
0.0 

+Three replicates of 10 flies each . Each 'donor' fly was allowed to mate four times. 

that one contaminated insect can 
transfer the ftmga1 conidia to four 
healthy mates dmi.ng courtship 
or mating. The LIT has the 
advantage over the sterile insect 
tecluuque (SIT) in being cheaper, 
less teclmically demanding (SIT 
requires nuclear irradiation 

The 53 trap, one of several traps currently 
being tested in Ethiopia for catching 
Glossina morsitans submorsitans. This 
species avoids most current trap designs. 

facilities and aerial release of sterile males), sexually non-selective (SIT is 
used on male flies only), and applicable over a wider environment (SIT has 
thus far been used most successfully in the contained island situation of 
Zanzibar). ICIPE has made important advances in mass rearing of tsetse 
(Glossi11a nusteni and G. f fuscipcs) this year, and this should allow the 
production of contaminated flies i11 vitro for eventual mass release into the 
wild for speedier spread of the pathogen. In preparation for large-scale field 
trials, populations of G. f juscipes (see page 10) are being mmutored on two 
other tsetse-endemic islands, Mfangano and Rusinga, on Lake Victoria. 

Substituting or alternating the fw1gus with an insect growth regulator 
(IGR) is another variation of the LIT being tested, and field tests show that 
flies exposed to triflumuron directly or indirectly suffer reproductive 
impairment even if the contaminating device has been in the field for a 
month. 

COMMUNITY-BASED TRAPPING 

Over the past decade, ICIPE has specialised in developing low-cost cloth 
traps that mimic animals shapes and attract the flies into chambers where 
they are killed by the heat of the sun. Odour baits are used to imp1·ove the 
efficiency and attract the flies from longer distances. One model, the NGU 
trap has now been tested in several ecozones and among different-
structured conm1muti.es: 
• among the agrarian communities in the Lambwe Valley, on the 

eastern shores of Lake Victoria, a region notorious for the 
intractability of the tsetse problem. Trapping has effectively reduced 
the flies to only 0.1% of their former levels and has resulted in 
opening up large tracts of new land for agriculture and habitation. 
The commutlity are now completely managing the trapping activity, 
including construction, placement, servicing and fimtncing. 

• among the agropastoral community in Nguruman, in Kenya's Rift 
Valley. The trapping technology was officially handed over to the 
local herdsmen in late 1996 and ICIPE are continuing with studies on 
the adoption and impact of the trapping teclmology. The semi-
transitory nature of this society has made it more difficult to transfer 
the trapping technology than was originally anticipated. 
One encouraging recent observation is that 18 individuals in an area 
adjacent to the study site have followed their neighbours' example 
and have made 53 traps to place around their homesteads. 
The obvious need for continual trapping in this region was made 
evident by a major experiment conducted this year to test the 
components of a barrier system. During the one month when odour-



baited barrier traps were deployed around the study site, 
over a quarter of a million flies were captured. 

o among the Ethiopian communities in the souther!' states 
of Oromia and Tigrai. 1997 saw the placement of over 500 
additional traps to the existing 1000 or so in the 100-km2 

test site. The Gurage community are planning to install an 
additional2000 traps with money raised from cultivating 
teff. These will be in addition to another 2000-3000 traps 
to be supplied by the regional agricultural bureau. 
ICIPE is convinced that this impOl'tant work in . 

and refining the basic trapping systems should continue as an-< , .... - f4 
essential element in improving the nuh·ition and health of the 
people, their livestock and wildlife. The Centre is eager to 
respond to more conmmnities' reguests for 
assistance when funding permits. 

Capacity building for tsetse and trypanosomosis professionals 
was very active over the past year, with four PhD students in training 
w1der the ARPPIS programme and 12 senior s taH from Uganda, Tanzania, 
Kenya and Ethiopia trained, as well as a workshop for 100 Ethiopians 
earlier in the year at Axum. 

B ASIC RESEARCH PROVIDES 
TECHNOLOGIES FOR TESTING 

This past year, ICIPE continued with the basic research on 
tsetse biology and n·apping behaviour vital for improving 
control programmes: 
• Development of trap designs for: G. morsitni1s 

subnwrsitans in Ethiopia. This fly is only one-tenth as 
responsive (3%) to the classic triangular blue and black 
trap designs as G. pnllidipes (30%). 

• Evaluation of stronger materials such as blue-dyed sisal 
in lieu of blue cotton for use in traps. 

• Testing of barrier systems to prevent immigration of flies into areas 
cleared of tsetse, and use of repellents and odour baits. 

• Assessing the economic cost-benefits of conmmnity-based programmes. 
• Development of an ELISA system to identify blood meals from about 30 

tsetse host species. This is ready for field use. 
o Characterisation of the lectin- h·ypsin complex from the tsetse midgut. 

Characterisation was completed this year. This complex 
helps determine or not a given fly will become 
infected with the TnJpanosoma parasites and therefore how 
good a disease vector the fly can be. A second molecule 
pw·ified this year can cause the destruction of the 
bloodstream trypanosornes. The trypanolysin is a high 
molecular-weight protein (Mr-500,000). 

• Improvements in the statistical analysis of tsetse data, e.g. 
for estimating trap efficiency, better experimental design 
and intetpretation of results. Issues addressed include 
importance of space x time interactions, efficiency of the 
Latin square design and methods for accow1ting for flies 
that escape the traps. 

Donors: European Union, Austrian Government, ICIPE Core 
Fund donors 

-Farmers in the Lambwe Valley learn to 
construct a tsetse trap during one of 
ICIPE's numerous training seminars. 

.-. .. . ( . -:., ... ] 

- - a/ The semi-pastoralist Nguruman community 
during the handing over ceremony of the 
tsetse trapping tech nology. 

A section of the Lambwe Valley community 
participating in the trapping programme. 
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Ticks and tick-borne diseases pose one of the greatest threats to 
livestock health and well being. Apart from the mecha1Jical damage 
they cause to hides and the pain to animal flesh, ticks transmit several 
fatal diseases. ICIPE's Ticks Megaproject is developing an integrated 
management strategtj tltat will overcome the cu1·rent crisis in tick 
control brought about by the growing resistance of ticks and the disease-
causing parasites they harbour to the expensive and often locally 
unavailable synthetic chemicals. Below are described a few strategies 
with a difference for controlHng this ticking time bomb! 

TICK PATHOGENS 

A search for pathogenic microorganisms that can be used to keep 
tick populations in check has resulted in the isolation of two strains 

of the fungi Beauveria bassirma and Metarhizium anisopliae from 
natuially infected ticks. The oil-based formulations of the 

fungi have proved effective in controlling the immature stages 
of the ticks Amblyomma variegatum (vector of heartwater), 

and Rhipicephalus appendiculatus (vector of East Coast fever). 
Mortalities have been recorded of 100% in the larvae, 70- 100% 
in nymphs and 63-97% in adults. In field tests currently being 

condttcted, a water suspension containing the fungus at 108 

conidia / ml is sprayed on the grass in a pasture. The fungi 
can easily be grown using cheap, locally available substrates 

such as rice, maize and other grains (see 1996/97 ICIPE 
Annual Report). 

PATHOGENS PLUS 

In this approach, the pathogen is combined with naturaJ 
tick attractants such as pheromones and C02 that serve 

to attract the ticks to the site. A 
device has been made which, when baited with the 
tick attachment pheromone 

(AAAP), attracts unfed adults of the variegated tick, 
A. variegatum to a site containing a lethal cocktail of 

both the above fungi. About three-quarters of all 
the ticks released in field tests succumbed 

to the fungal :infection. 

ANTI- TICK VACC lNE 

The dream of many entrepreneurial biology 
researchers is to develop a vaccine to combat a 

specific disease. ICIPE scientists have been 
following leads from the observation made 
some years ago that antigens from the guts 

of the brown ear tick, R. appendiculatus 
and Boophilus micmplus protect rabbits 

and cattle against subsequent infestations 
of the respective tick. The protective 



substances appear tc:> be glycoproteins, which to complicate matters differ in 
chemical nature depending on whether they are collected from laboratory-
raised ticks or from those in the field . The method of preparation of the 
glycoprotein also results in differing degrees of protection. ICIPE molecular 
biologists are therefore looking at the best methods for preparing these 
protective substances. Once enough of the antigenic glycoprotein is 
available, it will be tested in immunisation trials. 

Other aspects of ICIPE's tick research are highlighted below: 

• Natural enemies : The seemingly impervious leathery sack of the tick 
body can be effectively p,enetrated by a tiny wasp, Ixodiphagus lwokeri. As 
reported previously, this little parasitoid can bring about mortalities in 
Amblyomma variegatum of up to 80%. The limitation to this method of 
control has been the difficulty in raising enough of the wasps for an 
effective mass release operation. Progress has been made this year in 
raising the wasps on artificial media. Host tick haemolymph appears to 
be a vital ingredient in either the liquid media used for the pupal stages 
or in the mojst agar found optimal for the later stages. 

• Tick ecology: Most ticks have a complex life cycle, with some species 
finding it necessary to live part of their life stages in three different host 
animals. Ecological field studies on R. appmdiculatus and A. variegatum 
were carried out in two sites, to 
validate the 3-host tick model 
developed by Australian 
scientists.Tick experts from six East 
African countries and two 
Australian modelling experts 
gathered at ICIPE to evaluate the 
model. 

• Tick population genetics: 
Genetic differences in 11 different 
populations of R. appendiculatus in 
terms of its ability to transmit the 
East Coast fever parasite, Theileria 
parua are being studied. Genetic 
markers that can link the vectorial 
capacity to the specific tick 
population are being identified 
using the RAPD-PCR technique. 
This information might one day be 
useful in breeding out ability to 
carry the disease-carrying parasite. 

• Neem for tick control: Neem oil (25%) applied directly to the skin of 
animals serves to repel all stages of three species of ticks (R. 
appendiculatus, A. varicgatum and Boophilus decolorntus) and also serves as 
an antifeedant. The deterrence of tick attachment could be especially 
important for the latter species, since it is a one-host tick and the larva is 
the only host-seeking stage. Other neem formulations will be tested in 
multilocational field trials. 

Donors: ICIPE Core Fund donors, ACIAR, Toyota Foundation 

A heavy infestation of Boophilus 
microplus. vector of redwater and 
gall sickness. Cattle sometimes 
endure a tick·load of several 
thousand of these pests, leading to 
severe blood loss and greater 
susceptibility to infection. 

Left: A sim ple knapsack sprayer 
can be used to apply a suspension 
of a fungal tick control agent. The 
fungus is cheap and can be easily 
grown using locally available raw 
materials. 
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BoosTING HoRTICULTURE HEALTH 
Hort-iculture 'is one of the fastest growing industries in the tropics. 
However, pmductio11 techniques are often rudimentary, with many 
important agricultural aids like improved seed, fertilisers, inigation 
and farm tnachinen; lacking. The warm tropical enviromnent also gives 
1-ise to vast munbers a1td varieties of insect pests. ICIPE is look-ing at 
new IPM solutions to increase production of the valuable vegetable, 
fruU aud flower crops for export and local consumption. 

Vegetables provide the main source of proteins and micronutrients for 
Third World households. However, very few cultivars adapted to the wet 

climatic conditions of the tropics are available, and most farmers lose a 
large fraction of these basic staples to pests. Below are highlights of the 

new IPM approaches ICIPE is developing: 

Tomotoes: Tomatoes are a popular, yet difficult crop to grow in the 
tropics: One pest, the fmit borer, Helicoverpa armigera can move 
long distances and cause lugh losses. ICIPE reseaxchers have screened 

30 varieties for tolerance to this pest, of which three 
are promising: 93 K79-1, 93KT 10 and Heinz. 

Whitefly (Bemisia tabaci) is an important pest of tomatoes and many 
other vegetables worldwide. ICIPE is coordinating the CGIAR-

Systemwide (Intercentre) Global Whitefly IPM Initiative in Malawi, 
Sudan, Tanzania and Kenya to map the distribution of species/ 

strains of whiteflies occurring in the eastern and southern 
Africa region; the project also seeks to identify their natural 

enemies, and farmers' knowledge and control practices. The 
insects transmit several plant viruses, including the tomato 

yellow leaf curl virus (YLCV) (observed in all four countries) 
and viruses affecting okra (seen in Sudan) and watermelon. 

There is some evidence that the 'B' biotype of B. tnbnci 
occurs :in Sudan, a.nd likely in Egypt and South Africa. 

in the region are being trained in whitefly 
taxonomy and use of molecular 

identification techniques. 

Onions: Onions are a major vegetable crop 
in Africa, with over 2.25 million tonnes 
produced annually. Farmers routinely 

spray against pests, especially the onion 
thrips, Thrips tabaci without 

actually knowing if the pest level 
is high enough to cause 

economic 'injury' or serious yield 
loss. This year, the economic 

threshold level has been determined 
and such knowledge should help 
farmers in knowing exactly when 

to apply a control agent. The 
tlli'ips are susceptible to a 
new fungal control agent, 
Metathripol (see page 19). 



Cabbage and collards: The diamondback moth (DBM), Plutella 
xylostella, a notorious pest of cabbage and kale crops worldwide, has 
become resistant to all known insecticides. Yield losses in these brassicas 
from DBM in East Africa can reach as high as 40% in cabbage and over SO% 
in collards (kale). New IPM components being tested at ICIPE include the 
use of Bt and neem, both of which give acceptable levels of control (see 
below). Intercropping cabbage with onion is to be recommended for its high 
yield of both crops (land equivalence ratio of 1.7). Another kind of 
intercropping being promoted is that of cabbage (a 'European' vegetable), 
with indigenous vegetables. Intercropping Gy11andropsis gynnndra, an 
indigenous East African vegetable, with cabbage in row ratios of 1:1 
effectively lowered the numbers of DBM larvae / pupae from 79 to 42, over 
50%. 

Trials using neem to control DBM have shown that the pest can be 
controlled within 3 weeks using an ultra-low volume spray application of 
20% neem seed extract. The neem is also proving effective against another 
cabbage pest, the aphid Bre-vicory11c brnssicnc. Neem cake powder (NCP) 
water extracts applied at the rate of 50 g aza/ha and neem oil (1,2%) had an 
aphicida l effect. 
Donors: ICIPE Core Fund donors, GTZ 

E XPORT VEGETABLES 

French beans is a popular export vegetable that must meet the very high 
pesticide residue standards set by importing countries. Neem, a natural 
botanical harmless to humans, is being tested for control of the important 
bean pest Aphis Neem EC (3%) is. as eff7ctive _ir: reducing a 
numbers when apphed as a foliar spray as IS the msectic1de Karate, and ts 
significantly superior to seed dressing with another insecticide, Gaucho (see 
table). 

Estimates from Kenya put yield losses from pests in okra, capsicum and 
eggplant at 40, 15 and 32%, respectively. Neern seed treatment is also being 
tested on okra and bittergourd (karela). ICIPE has identified one pest· 
tolerant okra cultivar out of seven tested, and other genotypes are currently 
being tested. 

In an effort to increase farmers' awareness of the need to find 
alternatives to pesticides on export produce, ICIPE is cooperating with 
extensionists in Kenya's Ministry of Agriculture in the Nguruman area, an 
emerging site for horticultural activities. The problems of the industry were 
reviewed in a national stakeholders meeting, which was attended by 

Whitefly on bean leaves. ICIPE is 
coordinating research on this pest in 
eastern and southern Africa as part of a 
global initiative. 

Left: Women in the Sudan harvest 
tomatoes. Sudan Is successfully 
using IPM, particularly for 
vegetables, wheat and cotton. 

researchers, extension agents, farmers and exporters. The 
most promising components available for improved pest 
management were covered at this meeting and again at a 
training course organised by ICIPE and the Horticultural 
Crops Development Authority (HCDA) for 20 horticllltural 
extensionists. The latter group identified the IPM options 
which they would like to see demonstrated and tested. 

Neem approaches pestidde performance for aphid control 
in French beans 

Donors: GTZ, USAID 

T HE AFRICAN FRUIT FLY INlTIATIVE 

Although travellers to Africa marvel at the variety and 
flavour of its fruits, production of this valuable export 
commodity remains largely an unexploited opportunity. The 
reason is twofold: excessive fruit fly damage and lack of 

Treatments 
Mean number 

of pods/ plantl 
Total fresh pod 

weight (g)/plant 
Karate (2 ml/l) 10.3 c 1044 
Neem oil EC (3"1o) 9.3 c 959 
NCPjWE2(50 g/l) 6.2 b 906 
Gaucho (8 ml/kg) 5.0 b 578 
Control 3.3 a 60 
130 plants per treatment. Plants were artificially infested 
with 20 aphids per plant in a screenhouse. 
ZNCPjWE • neem cake powder water extract. 
Means followed by the same letter are not significantly 
different at the 5% level. 
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Farmers learn techniques for producing 
clean banana planting material. 

expertise. ICIPE is responding to requests from East African fruit growers to 
address the first problem through the African FruH Fly Initiative, an 
integrated programme for applied research, technology adaptation and 
capacity building. East Africa has been chosen as the first region for 
implementation because of its strong economic links, emerging 
entrepreneurship and rapidly growing domestk fruit market. 

ICIPE has done much of the exploratory research on assessing the 
economic role and distribution of African fruit flies, and searching for their 
natural enemies. Preliminary samplings from Kenya and the fruit-rich 
islands of Pemba and Zanzibru· of Tanzania show that there is a complex of 
fruit flies present. The mango fly, Capititis cosym is the major pest of mango 
in most areas, causing losses of 30-40% on average, with the Natal fruit fly, 
C. rosa and the medfly, C. capitnfn also important. 

Fruit flies are global pests, and ICIPE is collaborating with over 14 other 
organjsations worldwide. One such eHort seeks to discover natural enemies 
for use in biological control programmes. Shipments of infected fruit to 
Hawaii has yielded 527 parasitoids, from which one species has been 
cultured and sent to Guatemala for evaluation against the medfly in tha t 
country. 

To address the second issue of lack of loca.I expertise, ICIPE are 
begitming to train African scientists through the ARPPIS programme (see 
Capacity Building on page 30) in fruit fly studies. A PhD student from 
Sudan is s tudying the biology of parasitoids of these insects. 
Donor: IFAD 

BANANA 
This ruverse crop is used as a sweet fruit, for brewit1g and as an important 
starchy staple for millions of people in the tropics. In East Africa, the 
banana weevil, Cosmopolites sordidus is a serious pest that can cause severe 
loss of crop. ICIPE's past work on banana is now yielding its own fruit. A 
method for producing dean planting material using a split com1 and hot 
water cleaning procedure is being transferred to farmers in the region; thus 
far over 8000 planting materials have been supplied. 

Neem is proving an effect.ive method for controlling the weevil. Treating 
the pseudostems with neem oil (1-5%) inhibits the growth of weevil larvae 
up to 14 days. Neem repels the insects, and treated corms show less than 
5% weevil damage. In preliminary trials, three neem treatments per year 
appear sufficient to adequately protect banana plants from attack by both 
C. sordidus and nematode pests. 

To support the banana IPM activities, studies on the behaviour of the 
weevil continue. These long-lived insects feed exclusively on banana, and 
have few natural enemies. They are difficult to control with insecticides 
because of their secluded lifestyle. ICIPE's approach to control of this 
destrucHve pest is to lure the weevils to an artificial device for a sufficient 
time to infect them with a weevil-specific contagious pathogen. Studies this 
year have confirmed that a farm-based control operation rather than an 
area-wide approach may suffice. 

Weevils from geographically different banana-growing regions are being 
studied for their genetic diversity using the RAPD-PCR method. 
Preliminary results show a high level of diversity between two Ugandan 
populations. Young banana farmer on her way to 

market. Donors: BMZ, Rockefeller Foundation, UNEP, Government of Finland 
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NEW PEST CONTROL 
AGENTS FROM NATURE 

Metathripol compares favourably with synthetic chemicals for thrips control 
Target crop 

Cowpea Onion Ch'}'santhemum 
M. sjostedti1 Yield T. tabaci2 Yield (kgjha) F. occidentaiis3 

472 384 2808.0 22,326 33.4 

Metathripol: This new product 
under development at ICIPE takes its 
name from its ftmgal source 
(Metnrhizium mzisopline) and its 

Treatment 
Control 
Metathripol 
Chemical 

76 1730 13.8 26,498 11.3 
target, the thrips. Thrips are 
important pests of vegetables and 
flower crops worldwide, and also 
cause losses betweetl20-100% in 

_6 ____ 18_2_6 ___ 2_0_.5 __ 11.6 
lMean no. insects/20 flowers; 2Mean no. insects/100 plants; lMean no. insects/20 
cuttings. 

flowering cowpeas and beans. Metathripol is a strain 
of the fungus which was selected because it is 
pathogenic to several species of thrips and is effective 
over a wide temperature range. Field tests on 
Metathripol applied as an aqueous suspension (at 1 x 
1013 conidia/ha) from an ordinary knapsack sprayer 
show that it is as effective as chemical insecticides in 
controlling three species of thrips. Furthermore, the 
fungal agent does not kill the beneficia l non-target 
organisms like insecticides do. Another strain of M . 
nnisopliae has been shown to be effective against 
termites (see 1996197 Annual Report). 

The natural pest control agent, Metathripol, is environmentally 
safe to non-target organisms 

Number of organisms+ 
Treatment Coccinellid beetles Earwigs Ants Spiders 
Control 2.2 2.8 10.3 6.4 
Metathri pol 2.6 3.1 9.4 6.5 
Chemical 0 0 1.3 1.2 
Data collected following three applications of Metathripol and 
chemical insecticides in a cowpea agroecosystem. 
•Mean of 3 samplings. 

Donor: ICIPE Core fl.Uld donors 

NEEM 

The usefulness of neem, Azndimchta indica has been exploited 
for centuries by farmers on the Indirul sub-continent. Neem is 
non-toxic to higher animals and most beneficial insects. The 
technology required to produce products for smallscale 
farmers is simple and will be encouraged in the ICIPE 
Technopark (see page 29). The ability of this botanical cousin of 
mahogany to control stemborers, banana and vegetable pests, 
ticks and malaria mosquitoes has been outlined under the 
respective chapter headings of this report. Neem has also been 
shown by ICIPE and JCRAF scientists to control agroforesh·y 
pests such as root-knot nematodes (Meloidogyne spp.) in 
sesbania and termites in grevillea seedlings when applied to 
the soil. 

Womens' and farmers' groups around ICIPE's Mbita Point 
Field Station are now raising neem in nurseries with seed 
provided by the Neem Awareness Project. At Kwimba 
Afforestation Project in Tanzania, neem is now being planted at 
the rate of half a million seedlings annually. About 600 neem 
workers from seven African countries have thus far been 
trained in intensive 2-week-long workshops, and another 200 
trained in one-day seminars. 

Demand for informa tion about neem and its uses is now 
more than ICIPE can meet, and reflects the efforts of ICJPE's 
Neem Awareness Project to acquaint Africa's farmers with 
what Indian farmers already appreciate: neem is truly a wonder tree. 
Donors: UNEP, Government of Finland 

.a 
A healthy vegetable crop is posslb 
without the use of polluting and expensive 
pesticides. ICIPE research is dedicated 
toward finding organic solutions such as 
use of neem and 
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MANAGEMENT MATTERS FOR 
CEREAL CROP PESTS 

Almost no cotmtnJ escaped the influence of El Nino in 1997, whethe1· it 
brought floods or famine. Once again, we are reminded of the power of 
nature to determine our well being and even to seal our fate. However, 
natural systems have enormous resilience and self-healing powers. 
ICIPE's Food and Peremtial Crop Pests Megaproject is trying to use 
these to advantage to manage the crop pests that attack cereal crops 
and threaten food securitlj, made all the more imperative in El Nitio 
years. 

One approach to harnessing nature for crop pest management is by 
managing the wild habitat surrounding farmland. The wild grasses and 
other plants, often plowed under in modern monocropping practice, can 

harbour a wide spectrum ofthe pests' natural enemies. ICIPE has 
developed a new strategy, called 'push-pull' (or 'stimulo-deterrent' in 

technical terms) to attract tfie crop pests to a highly susceptible trap plant 
(the 'pull') and to drive them away from the main crop using another 

repellent plant as an intercrop (the 'push'). 

P USH- PULL FOR BORER CONTROL 
drie of the most successful models so far to limit the damage from 

stemqorers is the use of two plants in conjunction with maize or 
' sorghum as the main cereal crop. These pests cause crop 

losses of in many countries. As the intercro"{', 
thE: forage plant Desmodium tmcinatu.m (silver leaf), IS 

1 planted between maize rows. Being a low-lyi.ng_plant, 
it does not interfere with maize growtfi, and 

furthermore has the advantage of maintaining 
and improving soil fertility through its 

action. leaf's real _in 
this new croppmg system, however, xs its 

_ property of female stemborers, 
the maJor Ehteat to cereals m East and southern 

Africa. As the h·ap crop, Napier grass 
(Pennisetum or Sudan grass 

(Sorghum vulgare sudnnense) borders 
planted around the field have both 

been shown to attract the stemborers 
1 from the maize for laying their 

eggs. These same grasses, moreover; are 
als0 home to the borers' natural enemies, 

which foray out into the maize field 
in search of the pests. 

ifu:ts diverse agroecosystem, consisting 
of wild and cultivated plants interacting 
, in many complex checks and 

balances, .there is a significant increase 
yield (up to 20% greater), as well as 

a substantial harvest of the fodder 
crop for livestock. This strategy fits 

ln well with small- and medium-scale 
in Africa, who have traditionally 

practised mixed farming. 



Other bonuses: This year, JCIPE scientists discovered that the system 
above offers a further unexpected bonus: Desmodium species (D. uncinatum 
and D. intortum) were fotmd to reduce infestation by Striga hermonthica, a 
parasitic weed which is a serious pest of cereals in Africa. The root system 
of the Desmodium appears to inhibit striga in the soil, reducing the 
weed by a factor of 40. On·farm trials are now in progress in Kenya to test 
the efficacy of this trio of Napier grass- maize- Desmodium to reduce yield 
losses from both stemborers.and striga. ICIPE's social scientists are 
evaluating the socioeconomic aspects of this new IPM approach, which has 
thus far met with overwhelming interest on the part of the participating 
farmers. 
Donor: Gatsby Charitable Foundation 

WASP-WEAPONS 
Stemborers are widespread pests that feed deep within the stems in their 
damaging larval phase, making them difficult to control with 'conventional' 
methods such as application of pesticides. For instance the spotted 
stemborer, Chilo parte/Ius has spread across Africa since its accidental 
introduction to the continent earlier this century and is now the most 
important maize pest in the eastern and southern regions. Losses from this 
pest alone range between 20-40%. 

Many African farmers do not recognise the moth-like adult and its eggs 
and pupae as stages in the life cycle of the pest. Surveys of the prevalence 
of stemborers and their natural enemies, and of farmers' traditional 
knowledge about their management and the levels of damage they cause 
are in progress in Kenya. IPM may provide the only solution, as surveys 
this year have shown that only a small percentage of the resource-poor 
farmers in the coastal region use pesticides, prestunably due to their high 
cost and/ or unavailability. ICIPE's Biosystematics Unit and its 
collaborators now have the capability to identify the various borer species 
and a reference collection of the pests and their natural enemies has been 
established at Duduville. 

A tiny parasitic wasp, Cotesia flavipes, was introduced into East Africa by 
IClPE as one possible weapon to combat the borer. In this example of 
classical biological control, the wasp has now spread from its original 
release point on the Kenya coast five years ago and is mov.ing inland, now 
being observed at Kibwezi, a djstance of 200 km, all the time surviving on 
stem borers. The wasp has now been introduced into Uganda, Mozambique 
and Somalia, and plans are underway to release it in Malawi, Ethiopia, 
Eritrea, Zambia and the island of Zanzibar by 1999. 
Donors: The Netherlands Government, Rockefeller Foundation 

lEAFHOPPERS AND MSV 
Host plant resistance to pests and plant diseases is an IPM component that 
is being studied in relation to another important pest of maize: leafhoppers 
(Cicadulina spp.). These small insects transmit the maize streak virus 
(MSV), which causes losses of 30% of this important crop in some regions. 
ICIPE is collaborating with institutions in South Africa, Kenya and abroad 
to study the mechanism of maize resistance to the virus, and why in a 
uniform field of maize, only some plants become diseased. Thus far, five 
species of Cicadulina have been identified in Kenya, of which C. mbiln 
appears the most widespread. New facilities for rearing type cultures of 
five leafhoppers species for virus transmission studies have been 
established at lCIPE's Mbita Point Field Station. The role of alternate hosts 
in the epidemiology of MSV could be important, and one wild plant, Setaria 
sphacelata appears to be favoured by two of the leafhoppers. 
Donor: Rockefeller Foundation 

/ 

/', ilver leaf'}' is a 
eguminous'forage plant 

.... 

likely introduced to Africa 
from South America. Its 
double-barrelled effect on 
stemborers and striga is 
being used to increase 
maize yield. 

The parasitic wasp Cotesia flavipes laying 
its eggs in a stemborer larva. The 
emerging wasp larvae consume the borer 
host deep within the plant stems. Thus 
far, Cotesia has been released in four 
countries in eastern and southern Africa. 

Left: A heavy infestation of the 
beautiful pink witchweed, Strigo 
hermonthica in this field spells 
doom for the sorghum crop. This 
parasitic weed now infests over 
40% of arable land in the African 
savanna, and could invade another 
40% within the next 10 years if 
left unchecked. 
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After several years of basic ecological and 
behavioural researclt into this global pest, 
ICIPE scien.tists are now mov-ing into the 
field to test new, environmentally benign 
approaches to contmlling the lontsts, 
which catt invade a 29 million km2-bclt 
extending from southem Europe into Africa 
mtd the Middle East. 

The changing rain patterns in its recession area of 
the Red Sea served to trigger unusually high levels 
. of the. desert locust, gregaria Forskal_ in 

1997. Tlus provided ICIPE researchers w1th the opportumty 
of field testing a new method for locust control: The adult 

insects produce an aggregation pheromone which keeps them 
together itl their gregarious state, thus maintaining the swarm. 
This chemical signal also serves to bring any inunatme adults 

in the vicinity into sexual matudty, allowing synchronised, 
mass-scale reproduction. 

ICIPE scientists have discovered w1der controlled field conditions that 
this aggregation-maturation pheromone of the adults has a deleterious 

effect on the locust nymphal stages, however, and makes them especially 
susceptible to low doses of entomopathogens (insect pathogens) and 

insecticides. The treated. nymphs ir:'to small which makes 
them more susceptible to predation.lt ts hoped that thiS effect should 

allow the emerging marching bands of nymphs, or 'hoppers', to be 
destroyed at costs far less than the millions of dollars it now 

takes to spray the vast areas involved in a locust plague. 

A series of major field trials on large hopper bands in two locations near 
Port Sudan and Swakin in the Sudan this year confirmed the remarkable 

effect of the adult pheromone in causing the gregarious hoppers to revert 
into their solitarious mode. Similar trials will be conducted in Saudi 

Arabia, Eritrea, Morocco, Yemen and Oman in 1998, thanks to renewed 
funding for this project. In particular, the effect of pheromone in 

combination with biopesticides or conventional pesticides on the fate of 
insects wi!l be investigated. The opposite appro?ch will also be 

tested, I.e. to determme the effect of the nymphal aggregation pheromone 
on the susceptibility of the adult insects. 

f GGLAYlNG CAN BE A RISKY BUSINESS! 
During swarm development, female locusts lay their eggs in synchrony, 

thus giving rise to the hundreds of millions of insects in tne swarm. Group 
egglaying (oviposition) has been shown to be stimulated by another group 

of pheromones associated with the egg pods that attract the pregnant 
gregarious females to sandy sites where eggs are being, or have been, laid. 

Observations on locust behaviour showed that the ovipositing females 
touch the sand with their antennae, palpi and mouthparts, and now three 

EAG-active compounds have been identified from this sand: (Z)-6-octene-2-
one, (E,E)-3,5-octadien-2-one and Once large 
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enough quantities of these compounds are available, ICIPE scientists plan 
to test them as a lure to attract females to artificial sites contaminated with 
pathogens or insecticides. 

One important finding this year is that females of solitarious-phase 
locusts (S-femal.es)- who normally live several kilometres apart and pose 
no threat- are less interested in chemicals from their own egg pods, 
preferring instead to lay their eggs near desert plants like Heliotropium spp. 
and millet. (The former plant appears to be the key desert plant in the life 
cycle of this insect in the Red Sea area). However, when offered the chance 
to lay their eggs near the egg pods of gregarious females (G-fernales), the S-
females choose to do so. The young nymphs that emerge show more signs 
of gregarisation than their parents, suggesting that this is another 
mechanism for recruiting solitarious insects into groups (see illustration). 

SETTING THE SEXUAL TRAP 
Previous ICIPE research (see 1992 /93 Am111nl Reports) has shown that mature 
adult solitarious S-females attractS-males for mating. Once S-males begin 
to undergo the physiological changes that occur during gregarisation and 
turn into G-males (see 1995/96 IClPE Awwnl Reports), they become even 
more interested in the S-females. 

Several components of the sex pheromone secreted by the 5-females 
have already been isolated, and these will be tested for use in a pheromone 
trap for catching and monitoring the build-up of gregarious character in a 
population. Such a device could be an important component of an early 
warning system for plagues. 

CROWDED NEIGHBOURHOODS 
The desert locust is not the only acridid species i.n the desert. Hoppers of 
the desert locust have been observed to march, roost and feed together with 
hoppers of the migratory locust (Locustn migrntorin), evidently due to some 
survival advantage. This led ICIPE ecologists to compare the pheromone 
systems of both species. Results show such strong similarities that S-desert 
locusts could be stimulated to gregarise by G-migratory locusts and vice 
versa. This would explain why mutual outbreaks of different locust species 
often occur, such as that of red locusts and migratory locusts in the Caprivi 
district in Namibia. · 

The above 1997 research helps in explaining further how the solitary 
locusts often living several kilometres apart are able to come together and 
reproduce to form the billions of insects in a large swarm: Following a 
clustering process that leads to the formation of nuclei of gregarising insects 
(see 1996/97 An nun/ Report), the several sets of pheromones emitted by the 
nymphal and adult insects serve to rapidly recruit other individuals, such 
that the gregarious attributes quickly spread through the population. 

The challenge now for the project is to draw from these ideas to develop 
models that relate the pace and extent of gregarisation to measurable 
habitat attributes and locust numbers. This coltld then be integrated with 
GIS tech_nology and techniques for the development of a 
more refined and reliable early-warning system. If additional resources 
become available, these questions will 
be given priority. PhD students from 
Eritrea, Sudan and other locust-
breeding countries are being trained to 
help discover the answers to the 
mystery of the desert locust. 
Donor: IFAD 

Solitarious (S-) females oviposit near 
gregarious egg-pods when possible. The 
offspring show more signs of 
gregarisation than the S-parent. 

A gregarising male mating with an S-
female. Note the difference in colour of 
the two phases. 

Groups of pheromone-producing adults 
serve as 'nutlei' to actively recruit 
solitarious adults, thus leading to the 
spread of gregarisation through the 
population. 
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R lCHES 
I1tsects and people live together more closely in tlte tropics than in 
nortltent climes. The arthropods (insects, spiders, ticks, millipedes, etc.) 
reach their maximum size and numbers in tlte warmer temperatures, 
and likewise tlteir species diversihJ is greater. Consequently, arthropods 
have a greater impact ott human society. ICIPE's Biodiversitt; aud 
Conservatimt Megaproject is looking at the vast varietiJ of Africatt 
insect life to provide the framework for better utilisation and 
conservation of this vital resource. 

The initial pages of this report have emphasised the importance of 
arthropod fauna to human life and the functioning of the earth's 

ecosystems. This new megaproject, now in the final proposal stage, will 
collect information about the kinds, numbers and distribution of Africa's 

insect !He. Although there are an estimated 8-9 million species of 
arthropods, only 150,000 or so of African species have been described. One 

of the first activities of the project will be to assemble a complete list of 
insect species of Africa. 

In spite of over 200 years of formal description of life on earth, it is 
surprising that this has never been done before. Much of this information is 
stored in museums and other institutions around the world, so the project is 

recruiting collaborators to assist in repatriating this data to Africa. 

ICIPE will act as a focal point for data collection. Important parb1ers in 
this massive exercise include the Xerces Society (for international 

invertebrate conservation) and the Entomological Information 
Services of Maryland (USA), a private company which has just 

completed a list of the 100,000 or so known species of North 
American insects. Once compiled, the African list will be a major 
contribution to the proposed Species 2000 of DIVERSITAS (a list 

of world species) and will assist cow1tries signing the 
Convention on Biological Diversity (the so-called Rio Convention) 

in inventorying their biodiversity. The list will be issued in 
printed and CD versions and will be ava.Hable 

on the Worldwide Web. 

B UTTERFLY FLAGSHlPS 

The practical utility of collecting baseline information about 
arthropod species can be seen from one of the project's pilot 

activities to inventory butterflies from forest fragments. Many 
insects are good indicators of the overall state of the environment, 

and can be used to monitor changes in water, air and soil quality 
as well as giving an indication of habitat disturbance. In a pilot 

activity this the species diversity, richness and abundance of 
butterflies were measured in two small coastal forest fragments of 

different sizes; comparisons were then made with the butterfly 
data from larger protected forest reserves several hW1dred 

times their size (see table). 



The results show that the two forest fragments retained 
about one-third of the butterfly species found in the larger forest 
reserves, and about the same proportion of termite species (6 
species in Muhaka compared to 18 species in Shimba Hills). The 
butterflies therefore appear to be a good flagship group to indicate 
general insect biodiversity withjn a forest ecosystem. Any efforts to 
promote the conservation of these beautiful and highly visible 
insects would therefore be expected to have a beneficial trickle-
down effect on other arthropod species. Although these results 
confirm the impression that the forest fragments lack a significant 
component of the insect biodiversity fOLmd in larger forests, 
nevertheless, a one-third fraction is still considered a respectable 
proportion and the small forest fragments should be conserved. 
Such information should be useful in formulating land use pattems 
to conserve biodjversity. 

Forest fragments contafn less butterfly diversity 
but are still important enough to conserve 

Forest 
Muhaka 

Interior 

-...,---
No. of 

sile (km2) species 
1.8 

Forest + support zone 
Mrima 3.5 

47 
67 

Interior 46 
Fo rest + support zone 66 

Shimba Hills 140 
400 

304 1• 3 

Arabuko Sokoke 
Interior 

1.2Qbtained from other studies. 
3Not indicated whether the support zone is included. 

A BIODIVERSITY HOTSPOT 

The Eastern Arc Mountains stretching across eastern Africa are covered 
with high-altitude (up to 2200 m) fores t. Because of their geographical 
isolation from the savanna below, the hi lls harboUl' many rare and endemic 
species, making it one of the world's top 25 biodiversity h otspots and 
qualifying as a world heritage site. The ICIPE Biodiversity Mega project 
intends to study the impact of popuJation pressure and forest fragmentation 
and land use and management activities in the Taita Hills, the northernmos t 
part of the Eastern Arc Motmtains. ICIPE wi ll look at several groups of 
insects (butterflies, termites, bees and beetles) with a view to selecting a 
group that is especia lly sensitive to disturbance. This will help in 
monitoring future ecological and envir01m1ental changes in these 
motmtains and can provide a basis for improved management decision 
making and refining restoration or management plans. 

JPM REUES ON BIODIVERSITY 

Most ICIPE projects have a biodiversity component, because the IPM 
approach relies on making use of pes ts' natural enemies and studying their 
ecosystem relationships. A few of these are highlighted below: 
• Survey of stemborers and thei.t· natural enemies in Ethiopia, Somalia, 

Zanziba r and Kenya. 
• Impact of predators on cereal stem borers at the Kenya coast: 34 beetles 

(Coleoptera) and 31 ant species have been identified so far. 
• Survey of cabbage pests and their natural enemies in eastern and 

southern Africa. 
• Exploration for indigenous natural enemies of African fruit flies and 

study of their biosystcmatics. 
• Exploration for wild silkmoth species. 
• Studies on honey bee genetics and diversity i.t1 eastern and southern 

Africa. 
Donors: lClPE Core Flmd donors, Norwegian Government 
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ng m preys. 
is making a meal of a stemborer larva. 
ICIPE's IPM approach seeks to preserve 
these natural enemies by finding 
alternatives to chemical pesticides. 

Left: Butterflies can be useful 
indicators to monitor 
environmental health, such as 
signalling changes in habitat and 
loss of diversity. Here, a forest 
species feeds on monkey dung. 
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GRUB TO GLAMOUR 
Sericulture (silkwomt rearing) and apiculture (beekeeping) are two 
microenterprises that can be easily adopted by smallholde1·s and 
women's groups. By stressing the benefits of conserving these useful 
insects and tlteh- habitats, economic developnzent can p1·ovide the 
impetus for ensur-ing environmental health. ICIPE is working to 
introduce improved technologies in tltese ancient arts and to provide 
the research backup t1u·oug11 its Commercial Insects Megaproject. 

THE W ILD SILK OF AFRICA 

Wild silkmoths are the source of the valuable htssar silk. These beautiful 
creatures can usually be harvested only from their forest habitats, 

but here they are subject to attack by natural enemies such as 
wasps and flies and by man, as a source of protein food. 

ICIPE scientists are studying the life cycle of 
these potential silk producers (surveys 
indicate about 65 species) with the aim 
of breaking the egg diapause at a time 

of optimal host plant availability so as to 
allow continuous production. Methods 

are also being investigated to reduce the 
parasitism in the wild from the current 

level of 80%. Protective measures being 
developed for the young larvae in the 

forests include the use of very fine nets 
to keep the parasitoids at bay. However, 

the impact of EI Nino this year could not be 
anticipated, and 65% of the cocoons in one test 

location in Kenya were washed away during flooding. 

Farmers in two locations in eastern Kenya are being 
trained to produce cocoons from Gonometn sp. 

and Argenw rnimosne; the first field trials are currently 
in progress. Silk fibre from the former species is firm 
and of high grade, while A. mimosne silk can be sptm 

bt!t is not reelable. Electron microscopy of the egg 
chorion is being used as a taxonomic tool to identify 

the silkmoth species. 

Domestic rearing of wil.d silk may be on the horizon, 
as Bunen alcinoe, a saturniid moth whose caterpillat·s are 

consumed in many parts of Africa, was successfully 
reared in the laboratory on leaves of its host plant, 

Bala11ites aegyptiaca. Attempts are being made to develop 
an artilicial diet for rearing in the laboratory. 

PROMOTING THE CU LTURE OF SJLK 

Although several African cow1tries have traditionally used 
and woven silk, sericultUl'e is a new tedu10logy for most 

of the continent. The first two years of this new project have 
been spent in developing a domestic hybrid which 

will flourish in the African environment and produce a 
high quality of silk. Among the races selected 
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for further testing are NB18 x NB7, ICIPE I and II, Egyptian and Shansh.i 
(the best silk producer). The mulberry cultivar Kanva 2 has proved the 
best of seven tested. Production figures in field trials by the Uganda Silk 
Secor Association using the Shanshi race has reached 2-3 tonnes per year, 
while Kenya is expected to produce about 1 tonne wHh Tanzania 
following suit in 1998. All necessary equipment for rearing the domestic 
silkworms has been made of local materials and using local labour. 

The entire process of transforming the cocoons into the silk fabric of 
glamour is bPing addressed and this year saw the establishment of 

cmd weaving facilities in the Sericulture Unit. It takes about 
5000-6000 green cocoons to produce 1 kg of raw silk. The first cloth 
made from ICIPE's bivoltine silk was woven on the Unit's powerloom 
and hand looms especially constructed by an Indian company for 
African silk farmers. With further training, it is planned to transfer all 
aspects of textile engineering for manufacturing this beautiful fabric 
(see also Technopark, page 29). Thus, a full teclmology and training 
package is being developed. 

BETTER BEEKEEPING TO BOOST INCOME 

The African bee industry is in its infancy, and ICIPE's ambition is to help 
it come of age by providing farmers with improved hives and better bees. 
The modem Langstroth hive allows a 3-5-fold increase in honey 
production compared to the traditional log hive in common use. It also 
allows for the harvesting of valuable hive products such as royal jelly and 
propolis. ICIPE's Commercial Insects Megaproject has distributed over 
1000 of these hives to farmers' groups in the East Africa region, and is 
helping to fill them with bees genetically selected for desirable traits such 
as gentleness (African honey bees are notoriously aggressive), fecundity 
and productivity. 

Of the three races of Apis mellifern found in East Africa, A.m. monticolln 
is superior to A. 111. scutellnta and Apis mellifcrn for royal jelly production. 
The races are also being compared for their egg-laying rates and their 
brood dynamics. Bee diseases such as mites and brood diseases have not 
been observed so far, although colonies are affected by the wax moth, 
Galleria tnello11elln. Research this year on the use of Bt (Bncifltts 
tlwringiensis) niziwnl and other Bt isolates has shown that the egg and 1st 
instar larvae of the moth are the most sensitive to Bt, and field trials are 
about ready to start in collaboration with a local NARS (National Bee 
Keeping Division of the Ministry of Agriculture of Kenya) for testing of 
this entomopathogen. Testing of the honey from sprayed hives is also 
being done to ensure wholesonteness. 

To test the overall honey quality, a quality control laboratory has been 
established. This facility is also able to determine the floral quality and 
identify and classify the origin of the honey purchased from the project's 
participating beekeepers. National and international outlets for marketing 
of high-quality honey have been established. Over 3500 indiv idual farmers 
from Uganda, Tanzania, Kenya, Ethiopia and Eritrea, as well as 
representatives from NGOs and government agencies have to date received 
trainjng in conunerdal insects utilisation techniques. To assist farmers in the 
marketing of their commercial insect products, ICIPE is currently acting as 
an intermediary with traders. The income of participating farmers has 
increased by 40-60°,{ •. Based on the encouraging results of this two-year-old 
project, plans are to extend it to 11 other countries in eastern and southern 
Africa in Phase II. 
Donor: IFAD 
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Covering the young caterpillars of the 
lunar moth with a fine net sleeve has 
reduced parasitism rates more than 3-fold 
to 20%. Such tactics are necessary for 
successful commercialisation of wild 
species. 

The first silk cloth produced by the 
Commercial Insects Megaproject from 
African cocoons comes off a simple 
purpose-built powerloom. 

ICIPE technical staff inspect Langstroth 
hives in an apiary established in a farmer's 
beeyard. The improved technology has now 
been introduced to over 3500 farmers !n 
the East Africa region. 

IGPE: The African lunar moth, 
Argema mimosae on its indigenous 
host plant, Sc/erocarya birreo. The 
silk cocoons, source of the 
valuable t ussar silk, are also 
visible. The cocoons of this wild 
species can only be harvested from 
the forest. ICIPE surveys indicate 
there are about 65 potential wild 
silk producers in East Africa. 
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LLAGE lNJTlATJVE 

The people of southern Ethiopia are embarking on an exciting new 
venture to imptove their food secm-ity, health and environment. 
The Biovt.llage Initiative will integrate the 4H's in a model for 
holistic development. 

Necessity was the mother of invention in this case. 
The tsetse fly, so prevalent in the Oromia, Amhara, 

Gambella, Benshangul-Gumuz and Southern Regional 
states of this region of Ethiopia, were devastating the 

livestock population. The success of ICIPE's tsetse 
trapping campaign, initiated in 1995, resulted in a 

reduction of tsetse numbers so dramatic it 
prompted the local communities to request fwther 

assistance in impwving their own health and welfare. Thus, 
the concept of a multifaceted integrated health and resource 

management system was conceived. 

The traditional Ethiopian dwelling, the tukul, will be at the centre of the 
Animals will be kept in the animal tu.kul and their dung 

collected for a biogas digester (BD). By using this alternative source 
of energy, women's labour and trees will be conserved, thereby 

improving environmental health. The zero-grazing 
system will help limit livestock exposure to helminths 

(worms), ticks, tsetse and other biting insects, thus 
r-------------1-.. Energy improving general animal health. The villages and 

the surrounding countryside will be protected from 

1 

BD 

tsetse by a sustainable management approach, allowing 
safer cultivation of tsetse-infested areas. For instance, the 

LIT tedmique (see page 11) could be considered as an 
additional component in the tsetse control system. 

Plant health will be improved by the application of organic fertiliser 
produced from farm wastes and biogas slu_dge in an organic matter 

converter (OMC) and by implementation of IPM tedutiques 
for crop pests such as those outlined in this report 

1-+-1.._+ E (see pages 16-23). Human health will be improved 
nergy by the use of Bt for control of disease-carrying filth 

flies (see page 9). The modified design of tukul will 
incorporate mosquito netting to reduce the risk of 

malaria, a chronic public health problem in 
this region. TCJPE's integrated vector 
management (IVM) tedmologies (see 

pages 8-15) will eventually be 
incorporated into the plan. 

To encourage better use of the region's 
natUial resomces, income-generating 

activities such as ICTPE's beekeeping and 
sericuJture technologies (see page 26) 
will be introduced. Capacity building 

of to assist them in managing 
the Biovillage and in training their ••• u _ _:: villagers is already underway. 
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The villagers' enthusiasm for the Biovillage is apparent and construction 
of about 10 demonstration tukuls is nearing completion. Agreements with 
the aforementioned state governments and with the Ethiopian Science and 
Technology Commission (ESTC) have cemented ICIPE's partnership with 
local officials in securing a better future for their people. 
Donors: ICIPE Core Fund donors, Austrian Development Corporation 

TECHNOPARK 
After more than a quarter century of research and development (R&D) 
acti vi ties aimed at improving human health, agricul ture and livestock 
development in Africa, ICIPE is now in a position to initiate pilo t-scale 
production of a number of its R&D products. The pioneer TCTPE 
Technopark is set to d evelop as a high-tech biotechnology industry aiming 
to capture a munber of niche maTkets by its wide range of products and 
services. Many of these are environmentally benign pest management 
products, as well as insect-derived commodities such as cosmetics, 
pharmaceuticals, fibres and food. When fully developed, the ICIPE 
TechnopaTk will consist of an industrial incubation centre with six 
customised facilities able to provide 12 incubators, along with an ultra-
modern multimedia information complex, accomodation and recreation 
facility, coordination offices and quality verification reference laboratories. 
Three Technopark activities are highlighted below. 

Development of neem products continued apace this year, in 
collaboration with a private Nairobi firm (SAROC Ltd.). Preliminary 
registration of two neem products (NCP, or neem cake powder ru1d neem 
oil) with the Pest Control Products Board of Kenya will allow widescale 
testing against diamondback moth and aphids on cabbage, aphids and 
thrips on French beans, and root knot nematodes and leafminers on tmnato. 
The aza content of the NCP is being standardised at 0.5% and 0.03% aza in 
the water-miscible oil. As a result of the Neem Awareness Project (see page 
19), neem production has now increased to about 20 tonnes per season in 
Kenya and is providing a cash income to the people of several remote areas 
such as Carissa and In Tanzania, several women's groups have 
begun producing mosquito-repellent candles made from wax and neem oil. 
Aflatoxin-free neem oil and cake .is being prepared at fClPE's Mbita Point 
Field Station (MPFS) and a process for s terilising neem seed for both 
processing and propagation has been developed. Supplies of this seed are 
being sent to southern African countries and overseas to Jamaica and 
Panama. 

Post-cocoon technology in ICll)E's sericulture unit has now progressed 
from the reeling s tage to winding, twisting, doubling and bleaching to 
produce the silk warp needed for weaving. Appropriate model machines 
have been constntcted for Airica by an Indian firm, and weaving is now 
being demons trated on a simple powel'loom and easily consh·ucted 
handloom. ICIPE is thus able to provide a complete technology package to 
African farmers from grainage (silkworm eggs) to equipment £01' producing 
the final woven fabri c. 

. for controlling filth _flies is being 
m hmtted quanhhes under agreement wtth a Fuu11sh company and with 
donor support (see page 9). A larger fermenter is requ ired before the 
Technopark can meet the high demand for this product. Other 
opportunities for collaboration can be found in severa l «Teas of ICIPE's 
mandate: fungus-based biopes ticides; trapping technology; pheromone and 
other attractants, repellents and behaviour modifiers; bioprospecting; 
informatics; analytical services; publications. 
Donors: Neem: GTZ, UNEP, Government of Finlandi Apiculture nud sericulture: 
lfAD; IJt: Government of Finland 
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This poster, prepared by the Gurage 
community reads, "We will fu lly 
participate in the effort to control tsetse 
and trypanosomosis". 

Weaving on a purpose-built 
handloom. 

Silk yarn from ICIPE-developed bivoltine 
hybrid silkmoths. 

African honey is 
organically raised 
and of high quality. 
Development of a 
technology package 
fo r modern 
apiculture, from 
provision of 
improved queens to value-added honey 
processing, bee venom collection and 
royal jelly formulation into capsules is 
nearing completion . 

Left: A model Biovillage energy flow 
and resource utilisation system. The 
large pots are being used for drip 
irrigation. The traditional tukul (top) 
will be improved as a key element in 
this integrated system approach. 

TECHNO PARK 



NG lNDlGENOU.S CAPAClTY 
The shortage of trained personnel, especially in the sciences and 
teclttzology, rem.ains an important constraint to developme11t in the 
tropics. CapacitiJ building is a major responsibilitlj of all of ICIPE's 
research projects and disciplinary departments, and consumes an 

of 30% of tlte Cen.tre's resources. 

The main objective of ICIPE's education and training programme 
is to imbue citizens of tropicaJ countries with the skills and personal 

resources for research ru1d application of insect science, thus 
' promoting the development and utilisation of sustainable methods of 

arthropod management. While the Centre uses the programme as a 
mechanism for science leadership development and dissemination 

of its research findings, the programme also makes a substantiaJ 
contribution to ICIPE's research output through the scholarly 

activities of the trainees. ICIPE's strategy for capacity building 
reaches out to all cadces, from fanners to PhD level and beyond. 

P OSTGRADUATE TRAINING PROGRAMMES 

Highly trained personnel are still in scarce supply in many developing 
countries. Until recently, some countries in Africa could not claim 

a single PhD entomologis t to help solve arthropod-related 
problems. To help redress this sorry state of affairs, 

ICIPE's ARPPIS programme was conceived. 

The African Regional Postgraduate Programme in 
Insect Science (ARPPIS) is a training programme in 
which ICIPE collaborates with African universities, 

national and h1ternationaJ institutions, academies of 
science, the donor communily and a network of 

alumni working in national institutions. First 
established in1983, the ARPPIS programme runs 
a three-year doctoral fellowship scheme with an 

average enrollment of 30 research students at any 
one time. Scholarship ill the programme is tmder 

the close supervision of the ARPPIS Academic 
Board, composed of renowned professors from the 

participating universities. By 1997, ARPPIS had 
emolled 131 PhD students from 25 Airicru1 

countries; of these, 91 have graduated with PhDs 
from 18 African universities. 

In 1997 the ARPPIS PhD programme had . a bumper 
harvest of graduates; nine former students were 

awarded their doctoral degrees after defending their 
theses at the registering universities (Table 1), while 

seven new tes from the 1994 class were released 
to the international network of scientists 

after completing their studies at ICIPE. Ten continuing 
students of the 1995 and 1996 classes made excellent 

progress during the year, while five new students were 
admitted in the 1997 class (Table 2). Cooperation with other 

international research centres was fruitful, as two of the 
new ARPPIS students took up their research projects at ICRAF. 



Three sub-regional centres are already operatjng the 
ARPPIS training at Masters level. The ARPPIS sub-
regional centre for southern Africa, hos ted by the 
University of Zimbabwe, enrolled its third intake of 
students in March 1997 for the two-year MSc in tropical 
entomology. The sub-regional centre for West Africa 
adnuts students for a two-year MPh degree in insect 
science and was officially inaugurated du.ring the 28th 
meeting of the ARPPTS Academic Board held at the 
University in December 1997; its second intake of 
studen ts reported in September 1997. The sub-regional 
centre for eastern and northeastern Africa is hosted by 
Addis Ababa University and is due to be officially 
inaugurated nt the next Aca.demic Board meeting in 
October 1998. The Centre admitted its first intake of 
students late in the year for the two-year course 

Table 1. Ust of ARPPIS scholars graduating with PhDs in 
1997 
Name of 
student 
Dr F. Masaninga 
Dr A. Ngi-Song 
Dr T. T. Epidi 
Dr K. Dossa 
Dr C. J. Mutinda 
Dr E. 0. Omolo 
Dr E. K. Kinyua 
Dr A. I. Tawfic 
Dr S. F. Kutua"' 

Country of 
nationa lity 
Zambia 
Cameroon 
Nigeria 
Benin 
Kenya 
Kenya 
Kenya 
Egypt 

Examining 
____ 

University of Zambia 
University of Ghana 
Rivers State University 
University of Ghana 
University of Nairobi 
University of Nairobi 
University of Nairobi 

D.R. of Congo 
Assuit University 
Kenyatta University 

+Awarded posthumously 

leading to the MSc in entomology. A fourth 
centre is p lanned for francophone Africa. Table 2. Profile of new scholars admitted to the ARPPIS PhD 

programme in 1997 -
Country of 

Name nationa lity 
Mt S. G. Weldesemayat Ethiopia 

Employment 
status 

Lecturer and Head of Biology 
Section, Alemaya University 

The Dissertation Research Internship 
Programme (DRIP) is a highly flexible 
progranune which effectively complements 
ARPPIS in providing postgraduate training 
opportunities at ICfPE. In 1997 alone, 12 new 
trainees (3 PhD ru1d 9 MSc) were enrolled in 
the programme with sponsorship from three 
Kenynn and one German universities, while 
seven other trainees continued their research. 
Since 1992 when the programme was 
established, 11 PhD nnd J 9 MSc s tudents have 
been emolled. 

Mr V. 0. Oduol Kenya Tutorial Fellow, Dept. of 
Biochemistry, University of 

P ROFESSIONAL CAREER 
DEVELOPMENT PROGRAMMES 

Nairobi 
Mr A. T. Haile 

Mr S. T. Kandji 
Ms S. A. Mohamed 

Ethiopia 

Senegal 
Sudan 

lCJPE recognises the potential contribution of young scientists graduating 
from centres of excellence as well as those of accomplished professors and 
international scientists. In this respect, the Centre encourages the 
appointment of postdoctoral scientists for medium-term assignment to on-
goi11g research projects ru1d welcomes senior scientists to COJltribute to its 
research in the capacity of visiting scientists and consultants for research 
planning ru1d evnluation activities. From 1995-1997, nine postdoctoral and 
four visiting scientists worked at TCIPE. 

T RAINING FOR RESEARCH SUPPORT AND 
TECHNOLOGY Dl SSEMlNATION 

These programmes aim to facilitate technology transfer to national 
programmes and institutions and to enhance their capacities to support 
technology genet·ation and assimilation. In 1997, they included the 
following: 
• for scientists m1d teclmologists, research methodology courses 

(11 trained) 
• for IPVM practitioners, group and individual training courses (12) 
• for teclmician trainees and university undergraduates, practical 

training attachments (78) 
• for farmers and extension personnel, awareness training and 

demonstrations (1 00) 
Donors: DAAD, Government of Netherlands, IFAD, Rockefeller Foundation, 
EU, GTZ, USAID, OOA, Gatsby Charitable Foundation and JCIPE Fu.nd 
donors 

Senior Agricu Ltural Expert, 
Ministry of Agriculture 

Resea rch Officer, ARC, Ministry 
of Agriculture 

Left: IPM practitioners from three 
countries Learn how to set up a 
sticky t rap for monitoring fly 
population levels in one of ICIPE's 
training courses. Over 6500 people 
have already benefited from the 
Centre's capacity building 
programme. 
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SoclAL ScJENCES 
lCIPE is a research institutiou with a social mission to improve ltttmau 
welfare in terms of food secw•itlj, health and the envimnmeut. The 
Centre's Social Sciences Department (SSD) works ltand in haud with 
biologists to ltelp keep p1•ojects on track, front the pla1111i11g stage 
through implementation aud fhtally itz assessme11t. 

At the beginning of this report (see page 4) !PM was desc:ribed as a p est 
managem.ent strategy that "enhances ecological awareness, decision-making, 
business skills and farmer confidence''. Nowhere has this been as evident as 
in ICIPE's model project in coastal Kenya called ' Interactive Socio-Economic 

Research for Bio-Intensive Pest Management (lSERIPM)'. This five-year 
project involved 80 farmers from six villages in testing, adapting and 

evaluating several IPM component::; developed through ICIPE's research 
efforts. Improved pest-tolerant varieties of maize, sorghum, cowpea and 

cassava were provided as well as control agents such as Bt and neem. A new 
teclm.ique of strip relay intercropping was introduced and other cultural 
methods such as early planting were compared with farmers' traditional 

practices (see 1996/97 An11unl Report). 

As an essential aspect of the project, farmers' self-help organisations were 
created. In 1997, these groups continued with the multiplication of the 

improved maize and sorghum seeds of their choice under the supervision of 
the Kenya NARS. Extensionlsts from the local Ministry of Agriculture 

(MOALDM) are plam1lng and managing demonstration of the fPM 
technologies in 80 locations in tl1e Kwale and Kili.fi Districts. Such fruitful 
collaboration between ICIPE and the local NARS is expected to serve as a 

model for future projects elsewhere, and wiJJ help ensure widespread 
adoption of I PM. 

The social scientists discovered that the variations in the patterns of 
adoption seem to L'eflect the differences in farmers' socioeconomic 
circumstemces and agroecological factors. For instanct;!, out of 112 

respondents, 61% preferred lCIPE's lCZS maize cultivar w hile 39% preferred 
MS. About 78% applied Bt on their maize fields, and variations in the 

pattern of plant spacings and types of intercrops planted were a lso noted. 

A SWOT (Strt;!ngth, weakness, opportunities and threats ) analysis 
of the SSD conducted during the year recommended that 
teclu1ology impact assessment by the department should 

continue aJong with s tudies on policy issues and marketing in 
pest and vector management as priorities for research. Other 

areas in whlcll the SSD is currently conducting research 
include • socioeconomic aspects of biological control of cereal 
stemborers in eastern and southern Kenya (in progress on the 

Kenya coast since 1991); • socioeconomic aspects of uti lising wild 
host plants for stemborer management; • socioeconomic evaluation 
of use of fodder plants in an integrated strategy for control of maize 

stemborers and livestock management (pilot activities in progress); • tsetse 
trapping effectiveness and acceptabili ty among tlU'ee target communities in 

Kenya's Rift Valley and Lake Victoria basin and in Ethiopia's sou them 
region; • impact of banana IPM in Uganda. 

Donors: Rockefeller Foundation, IFAD, European Union, 
ICIPE Core Fund donors 
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RESEARCH SuPPORT 

The Biomathematics Unit assists ICIPE staff and students in design of 
experiments, input of statistical ideas, data analysis, results verification and 
interpretation. The Unit also helps in manuscript/ thesis review, statistical 
software installation and teaching, and also statistically exploring available 
databases. This year the Unit contributed to capacity building by 
conducting a four-week course in biostatistics for the ARPPIS students 
during the year, as well as training of students on industrial attachment in 
statistics. 

The activities of the Biosystematics Support Unit are described under 
the reports on stemborers, fruit flies and biodiversity, among others. The 
Unit assists with taxonomic identification of arthropods and plants, thus 
reducing reHance on external expertise and providing speedier 
identification. The Unit's curators are establishing collections of voucher 
specimens of stemborer a.nd fruit fly parasitoids, vegetable pests and other 
insects of relevance to ICIPE's projects. Training of parataxonomists- this 
year from five cow1tries-is another important activity. 

Providing a steady supply of arthropods for research is a daunting task 
faced by the Animal Rearing and Quarantine Unit. The Unit raises several 
species of tsetse, ticks, stemborers, gregarious and solitary·phase locusts, as 
well as beneficial insects. A new facility for rearing mosquitoes at ICIPE's 
Mbita Point Field Station was established this year. The Unit also conducts 
its own research into rearing methodologies. 

The objective in creating the new Information Services (IS) Unit was to 
coordinate and consolidate ICIPE's information activities, including editing, 
publishing, graphics and design, printing and photography. The 
international journal, Insect Sciettce audIts Applicatiott attempted to 
redress its slow pub)jcation rate over the past two years since it lost its 
science editor in 1996, and published five issues in 1997. It is expected to 
make the journal current with Volume 18 (1998). Improvements in editorial 
content, quality of statistical treatments, design and presentation have been 
made. From Volume 17 (1)1 the journal is going to be put on-line via the 
Electronic Publishing Trust (UK) and Bioline, through a grant from CTA. 

ISP (ICIPE Science Press) continues to serve as the printer for most 
IClPE stationery, books, brochures, etc. It also has a healthy business in 
publishing and printing work for external clients, including other !ARCs, 
Government of Kenya projects, NGOs, UN agencies, etc. Of note in 1997 
was the eublication of 4 out of 13 titles received in the UNU Institute for 
Natural Resources of Africa series of field surveys. This year, ISP also 
published and printed the maiden issues of two new journals, a book on 
IPM in the Sudan for FAO, several newsletters, manuals and other books. 
ISP is hoping to move toward full cost recovery in 1998, and is under 
considerable demand to publish tertiary level science and medical 
manuscripts whose authors lack subsidisation for publication. 

ICIPE's Information Resource Centre (IRC) houses over 7000 books and 
5000 periodicals. Through collaborative information exchange 
arrangements, the IRC has sustained its CD-ROM collection. For instance, 
the FAO-AGRIS database is received in exchange for ICIPE's PMDISS 
bibliography, a pest management database for the eastern and central Africa 
sub-region. The IRC provided service to over 7000 users and delivered over 
400 literature requests and about a hundred computer searches in 1997, as 
well as facilitating e-mail and Internet connections. The latter two modes of 
communication have recently been streamlined by the establishment of the 
Information Technology Unit. The IT staff are currently installing a new 
computerised financial management system (Sunsystem), a camp-uswide 
Local Area Network (LAN) and have set up an Internet home page 
(www.icipe.org) and an Internet Research Laboratory with a 64K dedicated 
connection to the Internet. 
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The ICIPE-supported journal has a 
new design . 

Left: Farmers contribute their 
expertise and experience in all 
aspects of proj ect planning, 
implementation and evaluation 
as in this group participating in 
tsetse control in western Kenya. 
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1997 PUBUCATJONS 
A. REFEREED PAPERS 
(lm::ludc:; twtificatious 11p to Marett 1998. Does 110t luclttdt! ttrtidt!s 
i11 press or t1tosc s11bmitted) 
Annan l. B., Ampong-Nyarko K., Tingey W, M. and Schaeffers 
G. A. (1997) Interactions of fertilizer, cultivar selection, and 
infestation by aphid (Aphididae) on growth and yield 
of cow peas. luternattOtlfll journal of Pest Mrmagement 43, 307-312. 

97-1411 
Assad Y. 0. H., Hassanali A., Torto B., Mahamat H., Bashir N. 
H. H. and El Bashir S. (1997) Effects of fifth-instar volatiles on 
sexual maturation of adult desert locust Schistoccrca gregaria. 
journal of Chemical Ecology 23, 1373- 1388. 97-1365 
Assad Y. 0. H., Torto B., HassanaJi A., Njagi P. G. N., Bashir 
N. H . H. and Milllilmat H. (1997) Seasonal variation in the 
essential oil composition of Commipfrora q11adriciucta a11d its 
effect on the maturation of immature adults of the desert locust, 
Scllistocerca gregarin. Phytochemistry 44, 833- 841. 97- 1350 
Bekele A. J., Obeng-Ofori D. and HassanaJi A. (1997) 
Evaluation of Oci11wm keuyense (Ayobangira) as source of 
repellents, toxicants and protectants in storage three 
major stored product insect pests. Journal of Applied Elttomology 
121, 169-173. 97-1352 
Denlinger D. L. and Zdi!{ek J. (1997) A hormone from the 
uterus of the tsetse fly, Glossina morsitans, stimulates parturiHon 
and abortion. fo11rual of Insect Physiology 43, 135-142. 97-1339 
Duale A. H., Nwilene F. E. and Okwakpam B. A. (1997) 
Suitability of pupae of the stem borer Chilo parte/Ius (Swinhoe) 
(Lep.: Pyralidae) of various ages for parasitism by Pediob11s 
furvus (Gahan) (Hym.: Eulophidae). jonmal of Applied 
EntomoiOgJJ 121, 147-150. 97- 1360 
Hailemichael Y., Schulthess F., Smith J. W ., Jr. and Overholt 
W. A. (1997) Suitability of West African gramineous s tem borers 
for the development of Cotesin species. Insect Science mtd Its 
Application17, 89-95. 97-1419 
Kaaya G. P. (1996) Mortality and pathology iil tsetse flies 
(Glossina spp.) treated with neem extracts. Tanzania Veterinary 
joumnl16, 58-65. (Publication released in 1997). 
Khan Z. R., Ampong-Nyarko K., Chiliswa P., Hassanali A., 
Kimani S., Lwande W ., Overholt W. A., Pickett J. A., Smart L. 
E., Wadhams L. J. and Woodcock C. M. (1997) Intercropping 
increases parasitism of pests. Nalure 388, 631- 632. 97-1363 
Khan Z. R. !lnd Saxena. R. C. (1997) Use of a surrogate stem for 

ovipositional of Busseoln fttscn (Lepidoptera: 
Nochudae). foumal of P.conollltC Enl·omology 90, 1426-11!29. 

97-1412 
Khan Z. R., Chiliswa P., Ampong-Nyarko K., Smart L. E., 
Polaszek A., Wanderil J, and Mulaa M. A. (1997) Utilisation of 
wild gramineous plants for management o( cereal stem borers in 
Africa. lusect Science and lts App/ication 17, 143-150. 97-1406 
Klmani-Njogu S. W. and Overholt W .A. (1997) Biosystematics 
of the Co/esia jlavi11es species complex (Hymenoptera : 
Braconidae) parasitoids of gramin(:!ous stemborers. /r1sect 
Science rmd Its l\pplication17, 119-130. 97-1422 
Kimani-Njogu S. W., Overholt W. A., Woolley J. and Walker 
A. (1997) Biosystematics of the Colesia jlavipes species complex 
(Hymenoptera: Braconidae): Morphometries of selected 
allopatric populations. Bulletir1 ofBntomological Resenrclt 87, 61-
66. 97-1346 
Mahamat H., Hassanall A. and Ferenz H.-J. (1997) ViteHogenin 
titres in normal and accelerated maturition of gregarious-phase 
Schistocercn gregaria. Comparative Biochemistry and Pl1ysiology 
1166, 447-451 . . 97- 1340 

PUBLICATIONS L1SJ' 34 

Mahamat H., Hassanali A. and Munyinyi D. (1997) 
Haemolymph pigment composition as a chemometric indicator 
of phase of the desert locust Scilistocerca gregaria. Insect Scieuce 
n11d Its A17plication 17, 199- 204. 97-1408 
Mbapila J. C. and Overholt W. A. (1997) Oviposition, 
development and searching behaviour of Cotesin jlavipes 
(Cameron) and Cotesin sesnmiae (Cameron) (Hymenoptera: 
Braconidae) in relation to aestivating and no11·aestivating Chilo 
spp. (Lepidoptera: Pyralidae) larvae in maize. Africau 
Entomology 5, 35-39. 97-1356 

M. M. and Odulaja A. (1997) Die! activity 
patterns and host preferences of Glossina fuscipes fuscipes 
(Diptera: Glossinidae) along the shores of Lake Victoria, Kenya. 
Bulleti11 of Eulomological Research 87, 179-186. 97-1341 
Mohamed-Ahmed M. M. and Wynholds Y. (1997) Effects of 
vegetation and weather on trap catches of Glossina fu scipes 
fuscipes near Lake Victoria, Kenya. Eulomologia Expetimcmta/is et 
Applicata14, 511-527. 97-1416 
Mwangi E. N. and Kaaya G. P. (1997) Prospects of using 
parasitoids for tick management in Africa. Jutemational joumal 
of Acarology 23, 215- 219. 97-1414 
Mwangi E. N., Hassan S. M., Kaaya G. P. and Essuman S. 
(1997) The impact of Ixodiphngus Twokeri, a tick parasitoid of 
Amblyomma vnriegatwn (Acari: Ixodidae) in a field trial in Kenya. 
£xperimeutal and Applied .Acm·olOgJJ 21, 117-126. 97-1388 
Ngi-Song J. and_ Overholt W. A. (1997) Host location and 
acceptance by Cotesia jlauipes Cameron and C. sesamiae 
(Cameron) (Hymenoptera: Braconldae) parasitoids of African 
gramineous stem borers: Role of frass and other host cues. 
Biological Control Theory a11d Applicatiou iu Pest Ma11agement 9, 
136-142. 97"1402 
Njagi P. G. N. and Torto B. (1996) Responses of nymphs of 
desert locus t, Scllistocerca gregnrin to volatiles of plants used as 
rearing diet. Cllemoecology 7, 172- 178. (Publication in 
Dec. 1997). · 96-1400 
Obeng-Ofori D., Reichmuth C., Bekele J. and Hassanali A. 
(1997) Biological activity of 1, 8,cineole, a major component of 
essential oil of Ocinttl/11 (Ayobangira) against stored 
product beetles. Journal of Applterl Entomology 121, 237- 243. 

97-1366 
Odulaja A. (1996) Modifications to the evalu<Hion of 
lntercropping advantage. Tropical Agriculture 73, 231- 233. 
(Publication released in 1997). 96-1391 
Odulaja A. and Abu-Zinid I. M. (1997) 1'hc relative efficiencies 
of the Latin square design and complete randomised design for 
insect trapping experiments: An investigation using field data 
on tsetse flies. Ecological Eutolilology 22, 184-188. 97-1309 
Odulaja A. and Madubunyi L. C. (1997) A sampling bias model 
for odour-baited traps in relation to tsetse hunger cycle and 
population suppression . Ecological Modelliug 104, 165-173. 

97-1413 
Odulaja A. and Mohamed-Ahmed M. M. (1997) of 
the absolute efficiency of the biconical trap for Glossina j 11scipcs 
fuscipes Newstead along the Lake Victoria shore, Kenya. 
Entomologia Experimentalis et Ap11licatn 82, 19-24. 97- 1345 
Omolo E. O., James M. D., OsirE. 0. and Thomson J. A. (1997) 
Cloning and expression of a Bacill11s tlwriuKieusis (l.l -2) gene 
encoding a crystal protein active against Glossi11n morsilaus 
morsitm1s and Chilo partellrrs. Crrrre111 Microbiology 34, 118-121. 

97-1344 
Omwega C. 0. and Overholt W. A. (1997) Progeny production 
and sex ratios of field populations of Cotesia jlauipcs and Cotesia 



sesnmine reared from gramineous stemborers in coastal Kenya. 
liiSI!ct Science and Its Application 17, 137-142. 97-1407 
Omwega C. 0., Overholt W. A., Mbapiln J. C. and Kimani-
Njogu S. W. (1997) Establishment and dispersal of Cotesin 
flnvipes (Cameron) (H,rmcnoplera: Braconidae), an exotic 
endoparasitoid of Clulo pnrtellus ($winhoe) (Lepidoptera: 
Pyrahdae) in northern Tanzania. African Errtomology 5, 71-75. 

97-1355 
Overholt W. A., Ngi-Song A. J., Omwega C. 0 ., Kimani-Njogu 
S. W., Mbapila J., Sallam M. N. and Ofomata V. (1997) A . 
review of the introduction and establishment of Cotesia flavipes 
C01meron in East Africa for biological control of cereal 
stemborers. lrrsect Science rtJI(I/Is Appliartiorr17, 79-88. 97-1420 
Potting R. P.J., Overholt W. A., Danso F. 0 . and Takasu K. 
(1997) Foraging behaviour and life hislory of the stemborer 
parasitoid, Cofesia flavipes. Journal of Insect Behaviour 10, 13-29. 

97-1393 
Potting R. P. ]., Vet L. E. M. and Overholt W. A. (1997) 
Geographic variation in host selection behaviour and 
reproductive success in the stem borer parasitoid Colesin flavipes 
(1-lymenoptera: Braconidae). Brtlletiu of Enlomologicnl Rescnrcli 87, 
515--524. 97-1376 
Rai M. M., Hassanali A., Saini R. K., Odongo H. and Kahoro 
H. (1997) Identification of components of the oviposition 
aggregation pheromone of the gregarious desert locust, 
Schisfocercn grcgnrin (Forskal). foumnl of Insect Plzysiologj1 43, 83-
87. 97-1353 
Saxena R. C. and Kid.iavai E. L. (1997) Neem seed extract spray 
applications as low-cost inputs for management of the flower 
thrips in the cowpea crop. Plrytopnrnsiticn 25, 99- 110. 97-1348 
Takasu K. and Overholt W. A. (1997) Aggressive behaviour of 
Clrilo pnrtel/rrs larvae againsl the larval parasitoid Cotesia flavipes. 
lnsecl Scic11cc nmf Its Applicntio11 17, 131-135. 97-1410 
Tawfik A. I., Osir E. 0., HassanaJi A. and Ismail S. H. (1997) 
Effects of juvenile hormone treatment on phase changes and 
eheromone production in the desert locust, Sclristocercn sregnrin 
(Forskal) (Orthoptcra : Acrididae). ]ormrnl of Jusecl Plrysrology 43, 
1177-1182. 97-1397 
Tawfik A. I., Vedrovn A., Li W ., Sehnal F. and Obeng-Ofori D. 
(1997) Haen1olymph ecdysteroids and the prothoracic glands in 
the solitary and gregarious adults of Sclristocercn gregarm. joumnl 
of lnsecl Pflysiology43, 485-493. 97- 1347 
Zdilrek J. and D. (1997) Spedes varia in the 
response of tsetse flies (Giossmrl spp., D1ptera: Glossimdae) to 
parturition hormone. Eumpeau foumnl oj Entomology 94, 381- 383. 

97-1362 
Repri11ts of articles wit II n call 1111mber nt tire end of file cilnlio11 cn11 be 
ordered from the Documentalisl, ICIPE. 

B. OTHER PUBLJCATlONS 
(l11cludes papers lit publislred co11fere11ce proceetflttgs a11d otlter 
papers by ICIPE staff) 
Uob M.A., Sithanantham S. and Nono Womdim R. (1997) 
Whitefly problems in Africa: Known importance and research 
needs, pp. 859-866. In Proceedings of ANPP-Fvrrrtfr lutemnfiottal 
Confere,ce ott Pests ill Agriculture 7-9 Jan. 1997, Montpellier, 
France, Volume 2/3. Association Natfonale de Protection des 
Plantes, Paris. 97-1392 
Hailu G., Sithanantham S. and Rao M. R. (1997) Inddencf! of 

and their in sole and beans with 
d1.fferent species, pp. In P,roceL•dmgs of ANPP-
Fourtlr Collfcre,cc on_ 111 A$rrcult11re 7-9 
1997, Montpelher, France. Association Nahonale de Protection 
des Plantes, Paris. 
Khan Z. R. (1997) A review of entomological techniques and 
methods used to determine mechanisms and bases of stem 

borer resistance in pp. 62-tJ?. In Insect Res!stnnt Maize: 
Recent 1\dvances n11d llllirsntron (Ed•led by J. A. Mihm). 
Proceedings of an International Symposlllm held at the 
International Maize and Whf!at Improvement Centre 
(C£MMYT), 27 November- 3 December 1994, CIMMYT, Mexico, 
bF. 
Mihok s. (1997) Tsetse and trypanosomiasis and wildlife/ 
livestock interactions, pp. l65-l72. In Proceedings of the East 
Africa Livestock Assessment Workshop. University of California, 
SmaU Ruminant CRSP, Davis, California. 
Mihok S., Kock R. and Masake R. (1996) Health implications of 

of endangered species .in Africa: !rypanosomiasis 
1n rhmoceros, pp. 423-424. In Proceedmgs of tire ]omt Conference of 
AAZVIWDAIAAWV. Michigan, USA. (Pub1ication released in 
1997). 
Ngi-Song A. J. and Overltolt W. A. (1997) Host selection by 
Cotesin flilvipes and Cotes in sesmrriae (Hymenoptera: Bracon.idae): 
An example of a tritrophic relationship in a grass- stem borer 
parasitoid system, pp. 173- 181. In lntegrnti11g Biological Control 
mrd Host Plant Resistance. Proceedings of a CTA/IAR/llBC 
Seminar, Addis Ababa, Ethiopia. 9-14 October 1995. CTA 
Publication. 
Odindo M. 0., Nour A. M., Aja.la S. 0., Kiros F. G., Chitere P. 
0., Ampong·Nyarko K., Mohamed Ali M. A. and Nga.lo Z. 0. 
(1997) Integration of Bncil/11s thurillgieusis with elite sorghum 
and maize genotypes to enhance productivity of small-scale 
farms in the coastal region of Kenya, pp. In l11tegrnliug 
Biologic111 Cotttrol mtd.Hosl Plant Resistm1ce: of a 
CTAllAR/lfBC Semmar, Addis Ababa, Et:Juop1a. 9-14 October 
1995. CTA Publication. ISBN 92 90811625. 97-1351 
Odulaja A. (1997) Detecting significant differences in 
comparative experiments, pp. 85-88.In Proceedings of lite Fifth 
Scil:ntific Coufereuce of /Ire East, Ce11 tral nttd Soufllem l.fricmr 
Network of the Society, 22-25 September 
1997 Mombasa, Kenya. (Ed1Led by C. Duchateau and H.C. 
Mwambi). ILRI, Addis Abnba, Et:ltiopia. ISBN 92 9146 026 5. 
Olando C. N., Seshu Reddy K. V. and Sum K. (1997) Spatial 
distribution and sampling plans of cereal stem borer, Or i/o 
pnrlel/us, pp. 94-98. In Proceedirws of tire Fifth Scieutific Coujer·c11ce 
of East, mrd Sou/Item Afncnu Network of tire lrttemntrounl 
Divmetrrc Soctefy, 22-25 September 1997 Mombasa, Kenya 
(Edited by L. Duchateau and H.G. Mwambi). ILRl, Addis 
Ababa. ISBN 92 9146 026 5. 
Sithanantham S., Olubayo F. M., Seshu Reddy K. V. and 
Nyarko K. A. (1997) Collaborative research for understanding 
and managing the insect pest problem among indigenous 
(leafy) vegetable crops in Kenya1 pp. 74-78. fu Proceedings of 
Nntiounl s-eminar 011 Horliculturnl Research and Develop_ment in 
Kenyn 29-31 January 1997, Nairobi. Jomo Kenyatta University of 
Agricultme and Technology GKUAT), Nairobi. 
Sithanantham S., Otieno Z. and Nyarko K. A. (1997) 
Preliminary observations on effects of neem sprays on some 
non-target arthropods in cowpea e<:osystems, pp. 643-648.1? 
Proceedmgs of ANPP-Fourtlt ltrtemnttOitlll Cottference ott Pests 111 
Agriculture 1-9 January 1997, MontpeUier, France. Association 
Nationale de Protection des Plantes, Paris. 

C. lClPE SciENCE PRESS 
PUBLICATIONS 
(See also page 33) 
1996/97 Am111nl Report Higflliglrls. ISBN 92 9064 112 6. 56 pp. 
September 1997. 
Directory of Neem Workers in Eastern and South em Africa. Edited 
by R. C. Saxl:!na. ICIPE Science Press, Nairobi. ISBN 92 9064 107 
X. 30 pp. Aprill997. 
Visio11 and Strategic Framework towards 2D2D. ISBN 92 9064 111 8. 
74 pp. September 1997. 

35 PUBLICATCONS L.lST 



PROFESSlONAl STAFF* 
MANAGEMENT AND GENERAL 
OPERATIONS 

Office of the Director Getteral 
Dr Hans R. Herren, Director General 
Prof. Ahmed Hassanali, Interim Deputy Director General* 
Dr Akke J. van der Zijpp, Deputy Director General, Research** 
Dr dU"istiane D. Weigner, Personal Assistant to the DG*** 
Ms Remedios P. Ortega, Public Relations Officer 
Ms Dinah W. Njoroge, Internal Auditor 
Mr Julius K. Kamau, Assistant Internal Auditor 
Ms Shamim A. Hashmy, Executive Assistant"' 
Ms Susan M. Kagondu, Executive Assistant 

Admi11istration aud Fiuance 
Ms Tina M. Kuklenski, Director of Administration** 
Mr Vinod Tandon, Director, Fil-rance and Budget## 
Dr Mudiumbula T. Futa, Ag. Director, Finance and Budget### 
Mr Khrisnahsan1y Appadu, Head of Financial Accounting** 
Mr Kurt B. Iten, General Manager, Guest Centre System** 
Mr Alfred Lustenberger, Head of Physical Plants and 

Transport"'"' 
Mr Fraser J. Utanje, Travel Manager 
Mr A. Razaq S. Abdalla, Workshop Manager'" 
Mr William P. Habaradas, Fleet Mnnngern 
Mr Anthony 0. Alexis, Pers01t11el Manager (Admin.)"' 
Ms Veronique Toumier, Personnel Mnnnger (Recruitment)'" 
Mr Patrick N. Ndiangui, Project Accountrmt 
Mr Dominic F. Sifuna, Project Accou11trmt 
Ms Serah N. Mu.ngai, Project Accou11tant 
Mr Gitonga J. Rugendo, Treasury Accmmta11t 
Mr Anthony A. Abogi, Field Station Accounta11t (MPFS) 
Mr Peter D. K. Ndirangu, Procurement Supervisor 
Mr Vincent M. Karnanyi, Assistn11f Accountant* 
Ms Agripina N. Ramoya, Executive Assistant 

International Cooperation and Capacitlj Buildi11g 
Dr Mudiurnbula T. Futa, Director, lntemationnl Cooperation 

and Capacity Building 
Dr Vitalls 0 . Musewe, Head, Capncihj Building 
Mr jason R. Kapkirwok, Projects Administrator 
Ms Lucy W. Gacheru, Projects Assistant 
Ms Lizzie W. Chongoti, n·aining 
Ms Marie L. Mukakalisa, Executive Assistant*** 

CoRE RESEARCH DEPARTMENTS 

Population Ecology and Ecosystem Science 
Department . . . . 
Dr Johann Baumgartner, Prtnct1'al Sctentrst, fiend (and Ag. 

Megaproject Leader, Pests) . · _ 
Dr William A. Overholt, Prtncwal Screntlst (and Megnpro;ect 

Leader, Food and Perennial Crop Pests) 
Dr Scott E. Miller, Principal Scientist (arrd Megaproject Lender, 

BiodiversihJ)*** 

PROFESSIONAL ST.AFF 36 

Dr Steven Mihok, Senior Scientist (and Ag. Programme 
Lender, Disease Vectors Management Programme•; 

Dr Srinivasan Sithanantham, Senior Scientist (altd Ag. 
Programme Leader, Plant Pests Management Programme*) 

Dr Ktmdam V. Seshu Reddy, Senior Scie11tist, Scientist-in-
Charge (Mbita, Mulmkn Field Stations) . 

Dr Suresh K. Raina, Senior Scientist (and MegrlprojeCt Lender, 
Commercinllnsects) 

Dr Magzoub 0. Bashir, Senior Scientist, Scientist-in-Charge 
(Port-Sudan Field Station) 

Dr Maurice Odindo, Senior Scientist (and Ag. fiend, 
ARQU##) 

Dr Kwesi Ampong-Nyarko, Scientist (and Ag. Head, Applied 
Ecology*) 

Dr Tracy Johnson, Visiti11g Scientist"' 
Prof. John Beier, Scientist (and Megaproject Malaria 

Mosquitoes'.,•) 
Dr John Githure, Scientist, on secondment from KEMRT 
Dr Lucie Rogo, Scientist 
Dr CLifford M. Mutero, Scientist 
Dr Charles M. Mbogo, Scientist, 011 secondment from KEMRI** 
Dr RobertS. Copeland, Scientist 
Dr Mohamed M. Mohamed·Alm1ed, Scimtist 
Dr Esther Mwangi, Sciel'ltist 
Dr Charles 0. Omwega, Scie11tist 
Dr Getachew Tikubet, Corm.try Coordinator (Ethiopia and 

Britten) 
Dr Yunlong Xia, Scientist (and Ag. Head, Computer Unit##) 
Dr Mohamed Ali Bob, Scie11tist 
Dr Susan W. Kimani·Njogu, Postdoctoral Fellow 
Dr Adele]. Ngi-Song, Postdoctoral Fellow 
Dr Vijay V. Adolkar, Postdoctoral Fellow 
Mr Paul N. Ndegwa, Postdoctoral Fellow 
Dr Shifaw BaLlo, Postdoctoral Fellow 
Dr Zhou Guofar, Postdoctoral Fellow 
Dr Shawgi M. Hassan, Senior Research Assistant 
Mr Lucas Ngode, Senior Researd1 Assistant 

Behavioural and Chemical Ecolog1; Department 
Prof. Ahmed Hassanali, Principal Scimtist, Head (and 

Megaproject Leader, Lowsts and Migrant Pests) 
Dr Rajinder K Saini, Senior Scientist (and Megaprojcct 

Tsetse) (Ag. Head, Behnviouml Biology Department*) 
Dr Zeyaur R. Khan, Senior Scientist 
Dr Slawomir A. Lux, Senior Scientist 
Dr Wilber Lwande, Scientist (and Ag. Hend, Chemical Ecology*) 
Dr Baldwyn Torto, Scientist 
Dr Hassane Mahamat, Scientist 
Dr Peter G. N. Njagi, Scientist 
Dr"BOlrt G.]. Knols, 
Dr Muhinda Mugtmga, Visiting Scholar* 
Dr Melaku Girma, Postdoctoral Fel/Ql(} 
Dr Barbara Frei, Postdoctoral Fellow 
Mr Andrew Mbiru, Senior Research Assistm1t 
Ms Florence N. Mtmyiri, Senior Research Assistant 
Mr Onesmus K. Wanya.ma, Senior Research Assistant 



Molecular and Department 
Dr Ellie 0 . Osir, Senior Scientist, Ag. Head 
Dr God, win P. Kaaya, Senior Scientist (and Megnproject Lender, 

Ticks) 
Dr SuUman Essu.man, Scientist 
Dr Ne Ngangu Massamba, Scientist 
Dr Nguya K. Manianla, Scientist (and Ag; Head, Pathologt; and 

Microbiology Dtlptlrtment .. ) 
Dr Guiyu.n Yan, Scie11tist 
Ms Matilda A. Okech, Senior Research Assisttmt 

Social Sciettces 
Prof. Fassil G. Kiios, Senior Scientist, Head 
Dr Ramesh C. Saxena, Principal Scieniisl 
Dr Joseph W. Ssennyonga, Senior Scientist 
Dr George T. Lako, Scientist 
Dr jOseph M. Maitima, Postdoctoral Fellow 
Ms Rosemary A. Emongor, Senior Research Assistant 

RESEARCH SUPPORT UNITS AND 
SERVICES 

Biomathematics Unit 
Dr Adedapo OduJaja, Scientist, Head 
Mr Christopher N. Olando, Senior Research Assistant 
Mr Philip E. Ragama, Seuior Research .. 

Animal Rearittg and Quarantine Uttit 
Dr ].P.R. Ochieng-Odero, Head ,.,.,. 
Mr Francis 0 . Onyangoi Senior Research Assist11111 

Biosystematics U1iit 
Dr Susan W. Kjmani·Njogu, Postdoctoral Fellow 

Information 
Mr Timothy B. Robinson, Helllf*** 
Mr Darisi Murali, Senior EDP Specialist 

Juformatiou Services 
Dr Anna lee Ngeny·Mengech, Head** 

(Head of Science Edilittg•) 
Ms Daisy W. Ouya, Science Editor, Insect Science and Its 
Application 

ARPPlS PHD SCHOLARS 

Mr Godwin M. Zimba#, Ms Zipporah Njagu#, Mr Fanuel A. 
Demas#; Ms Vivian C. Of9mata#, Mr Mohamed N. Sallam#, 
Mr Jean-Berl<mans B. Muhigwa#, Ms Syprlne Akinyi#, 
Ms Rosabella Orangi, Ms Mary·Aime Groepe, Mr Jenard P. 
Mbugi, Mr C . Malual, Mr Sunday Ekes!, Ms Esther N. 
Kioko, Ms Josephine M. Songa, Ms Eunice A. Misiani, 
Mr Nicholas K. Gikonyo, Ms Deolinda S. Pacho, Mr Sileshi 
W. Gudeta, Mr Vincent 0 . Oduol, Mr Abera T. Haile, 
Mr Serigne T. Kandji, Ms Samira A. Mohamed 

DISSERTATION RESEARCH INTERNSHIP 
PROGRAMME 

Mrs Hellen L. Kutima, Mr Linus M. Gitonga, Ms Shi Wei, 
Mr Hamadi r. Boge, Mr Marco Brese, Mr Tsanuo M. Khamis, 

,, 

Mr Fredrick N. Baliraine, Mr Samuel M. Githahi, Mr Thomas 
N. Njuguna; Mr Johnson K. Kangethe, Mr Charles M. 
Mboya, Mr Samuel M. Kagunda, Mr Joseph M. Baya, 
Ms Ruth K. Gathu 

F IELD STATIONS 

Mbita Poi11t Field Station/Mulzaka Field Statio;; 
Dr Kundam V. Seshu Redl;:ly, Scienfist-in-Chnrge 

Port-Sudan Field Station 
Dr Magzoub 0 . Bashir, Senior Scientist, Scientist-in-Charge 

Ethiopia Cmmtnj Office 
Dr Getachew 'tl.kubet, Cmmtry Coordinator 
Dr Shifaw Ballo, Postdoctoral Fellow 
Mr Ato B. Ameya; Protocol Officer 
'!/tAs of 6 M11rch, 1998 (Staff joining or leaving in 1997 or jolnlng ln 

wilh asterisks). 
•until mid-1997. 
••From mid-1997 . 
.... Sta.ff joining in 1998. 
#On extension until Decen1bcr 1997. 
#II Until February 1998. 
### From Februru:y 1998. 

MEMBERC: OF TH ICJPE GOVERNING 
CnoNrtt 

Professor Norman Lindsay fnnes 
Cl111imum, ICIPE Governing Cou111:i/ 
Former Depuly Director, Scottish Crop Pr o tection Lnstitute 
(UK) 

Professor C. J. Chetsanga 
Vice Chairman, fClPE Governins Council 
Director General, Scientific & Lnd ustrinL Research & 
Development Centre (SIRDq (Zimba bwe) 

Dr Dely P. Ga p asin 
Olllirpt'rSDII, No111innH11g Committee 
The World Ba nk (Philippines) 

Dr Barbara Ekbom · 
Chair, Progrmnme Commit/1!1! 
Swedish Univers ity of Agrkultura l Sciences (Swede n) 

Dr Deborah Merrill-Sands 
Vice-Chair, Progrnnllll!' Committee 
Visiling Fellow, Sirnmons Institute for Leadership and 
d1ange, Simmons College (USA) 

Professor Hans Wilps 
Programme Committee 

CeseJlshaft fur Technische Zusam.menarbeit (GTZ) (Federal 
Republic of Germany) 

Dr Gabrielle Persley 
Ausbiotech Alliance (Australia) 

Dr Paul Kipkorir arap Konuche 
Director, Kenya Forestry Research lnstitute (KEFRI) (Kenya) 

Professor Ni.klaus Weiss 
Swiss Tropical Institute (Switzerland) 

Dr Walter N. Masiga 
Director, InterAfrican Bureau for AnimaJ Resources 
Organisation of African Unity (OAU) (Kenya) 

Dr Hans R. Herren 
Director General, ICIPE (Switzerland) 

37 Govi.JmJNc CouNCJL 



FlNANClAL TATEMENT 
I 

I 

' FrNANCIAf. Sr:AT£MENT 38 

Income 

C unency tra nslation gains 
Miscellaneous 

ExpendHute 
Core ReseMch 
Research Support Services 
Trai.n ingand Internationa l Cooper;1tion 
ln.formalion 
Managcrne1lt and General Operations 

Land find Buildings 
Scicnli£ic Equipment 
Office Equipment and Fu milure 
Vehicles 

Total (deflcit) sur plus for lhe year 

US$ 000 
1996 

9,864.5 
241- 1 

1 O,.J.l4,1 

4,724.2 
484.2 

1,049.7 
14-5.0 

158.4 
506.1 
4 15.8 
428.8 

=='lJJ 

:::, AT 31 DECEMBFI2 

Fixed Assets 
Nominal vfllue 
ICIPE Riverside House 

Cu.rrent Asseta 
Cot'lsumable Stores 
Gran ts Receiv01ble 
DeQtors and Pre-pAyments 
Deposits-Buildings Maintenance Fund 
Bank Ba.lances and C,ash 

Current Liabilities 
Bank Overdraft (secured) 
Ltii!l'l (repayable within one year) 
Creditors and Accruals 
Unexpended Operating Grants 

Net Current Assets 
Total Net Assets 
Financed by: 
Reserve Funds (defldts) 
Buildings Maintenance Fund 

Deferred Finandng 
Long-Term Loan (secured) 

I y 

.. 
251.2 

:!5.9 
13!'1.'1 
401.<.1 

37 b 
242:\.Y 

1114 L.U 
66.7 

tJ.!.Ci .H 

•177l1.6 
(55L91 
()()().7) 
<==-

(40-1-.9) 
37.h 

(3h7_J) 
50.3 
L&.3 --

(300.7) -

---
US$ 000 

1996 

.. 
260.2 

31 .8 
1,565.3 

851.3 
'1 2'7.4 

hl_92.5 
4,768.3 

112.7 
81.0 

1.933.9 
2,804.1 
4,931.7 
(163.4) 

96.8 

(146,2) 
127.4 
(18.8) 

60.4 
55.2 
96.8 

with ICIPE accow1ting policy, all fixed assets are written 
off to the lncome and Expenditure Accou11t in the year of purchase. 
However, the fixed assets held by ICIPE as at 31st December 1997 at cost 
amount to US$ 8,971,559 (1996--$ 8,386,066). 



1997 DoNORs 

Arab Fund for Economic SoLial 
lJevelopment (AFESD) 

Australian Centre of 
Agricultural Research (AGAR) 

Austrian Government 
Danish lnternntionnl Development 
Agency (DANlDA), Danish Govemmant 

European Union, European Development 
Fund (EDF) 

Finnish Government 
Gntl':by Ch;JritAble r:oundation 

Academic Exchange Service (DAAD) 
German Ministry of Economic Cooperation 
Hebrew of Jerusalem 
lCIPE/ IFAD / ILRl Collaborative 
Jntc.rnaUonnl B;mk for Reconstruction and 

Development (World Bank) 
lntcrnatioMI Centre of Tropical Agriculture (CIAT) 
International Committee of the Red Cross (lCRC) 
International Crops Research fnsWute for Semi-Arid 

Tropics (JCRISAT) 
In ternational Development Research Centre (IDRC) 
International Fu nd for Agricultural Development (WAD) 
lnternationallnstitutc of Tropical Agriculture (IITA) 
Japan International Researd1 Centre for 
Agrin1ltural Sciences (JlRCAS) 

Japan Society for the Promotion of Science USPS) 
Johnson Wax 
Kenya Government 
Natt:ual Resources Institute (NRn UK 
Netherlands Government, Direclorate of NGO, 
International Education and Research PI'Ogramme 

Norwegian Govenm1ent 
OPEC Fund fo r international Development 
Rockefeller Foundation 
Swedish International Development Agency (SfDA) 
Swiss Government 
Toyota Foundation 
United Nations Development Programme (UNDP) 
United Nations Educational, Scient-i6c and Cultural 

Organisation (UNESCO) 
United Nations Environment Programmt! (UNEP) 
United States Agency for [ntemational 
Development (USAID) 

University of East Anglia, UK 
University of Hawaii, USA 
World Health Organisation (WHO) 
Total Grants Received and Receivable 
Add: Unexpended Grants-brought forward 

Less: Unexpended Grants-carried forward 

Less: Grants receivable-1-1 ·97 
Grants taken into income 
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ACIAR 
AGRIS 
ARPPIS 

AVRDC 

BMZ 

Bt 
CAAS 
CGIAR 

DANIDA 
DBM 
DRIP 
EAG 
EAO 
G 
GIS 
GTZ 

- HCDA 
ICRAF 
JCRISAT 

IFAD 
IGR 
IITA 

ILRI 

IPM 
IPVM 
lSERIPM 

IVM 
KBMlU 
LIT 
MOALDM 
MPFS 
MSV 
NARES 
NGO 
OPEC 
ORSTOM 
OVI 
PPRJ 
R&:D 
RTTCP s · 
SIT 
UNDP 
UNEP 
UNESCO 
UNHCR 
USAID . 

Cenge for Agricultural Research 
AgncuJturallnformation Servu:e (FAO) · 
African Regional Postg·raduate Programme· iil Insect Science 
(!ClPE progtatrune) ·. · · 
Asian Vegetable Research and Development Centre (Taipei1 
Taiwan, China ) · 
Bundesm.inisterium fur Wi.rtsfhaftliche und Entwicklung 
Zusammenarbeit- (Bonn, Federal Republic of Germany) 

• Bacil111s tlwri11giensis 
Chinese Acad.emy of AgriculhJ,ral Sciences 
Consultative Group on International, Agricultural Research 
(Washington pc, USA) 
Danish International Development Agency (Copenhagen, Deninark) 
diamondback moth 
Dissertation Research lnlerllBhip Programme (ICIPE programme) 

· · 
Food and Agriculture Organisation of the Uriited Nations (Rome, Italy) 
gregarious phase (of migratory pests) · 
geographi"c informiltiOn systems . . 
Gesellschaft fur Technische Zusammenarbeit (Eschborn, Germany) 
Horticultural Crops Development Authority, Kenya 
International Centre for Research in (Nairobi, Kenya) 
International Crops Research Institute for the Semi-Arid Tropics 
(liyderabad, India) 
International Ftmd for Agricult-ural Development (Rome, ltaly) 
insect growth regulator 
Intem!'tionallnstHute of Tropical Agdculture (lbadan, Nigeria and 
Cotonou, Benin) ' · 
lntemat!onal Livestock Research lnsti.tute (Nairooi, Kenya and 
Add!"s Ababa; Ethiopia) · 
integrated pest 
integrated pest and vector 
Interactive Socio-Economic Research for Bio-lntensive Pest Management 
(ICij.lE project) · 
integrated' vector ma.nqgement 

Mec;lical ResearCh Institute 
lethal insect· technique . 
Ministry of.Agdculture, Livestock Development and Marketing (Kenya) 
Mblta Point Field Station (ICIPE) 
maize streak virus . 
nal:ional .ag-ricullural- research and extension systems 
nongovernmental organisation 
Organis(\tion of Petroleum Exporting Cotmtries (Vienna, Aus.tria) 
Office de Ia· recherche scientifique e t technique outre· mer (France) 
Onderstepoort Veterinary Institute, South Africa 
Plant· Protection Research Institute, Sovth Africa 
research a11d development . 
Regional Tsetse and l'rypanosomiasis Control Progranlll!e (Zimbabwe) 
solitarious phase (o(_ntigratory pesl:S) 
sterile i.nsect technique 
Uruted NatiollS Development Programme 
U:ni.ted NatiollS EnviroJl.IIlent Programme · · 
United Nations Educational, Scientific and Cultural Organisation 
United Nations High Commission fQr Refugees 
United States Agency for International Development 
(Washington DC, USA) 

WFP World Food Prl?;e 
WHO World Health Organisation 
YLCV yellow leaf curl virus 

P{loto credits: Cover photos by 1-1. R. Photos on p. 6 and p. 27 by courle!'y of I L Wi!igner; on p. 8 by Wl-10; un p. J li by Z. T. 
Dabrowski. Olher p hotos by JCli' E staH: R. S. Copeland, Z. It Kl111n, S. K. Rilina, C. M. Mulero, R. K. Saini, S. Mihok, P. Usamulla. N. 
Mwanga Komcri, K. V. St>!sh.u Reddy. K. Ampong-Ny;1rko, S. Sithananthan'l, M. 0 . Bashir, C. Tikubcl, Fassil Kiros. 
Compiled and edited by Annalee Ng'eny-Mengech; Desigu md l11yout: Irene Olo)endo; 
Editorial assistance: Osogo, Stella Nyakwara; Dlustrations: N. Mwanga Komeri, David Nj11u. 
Published by ICIPE Science Printed by Regal Press (Kenya) Ltd,, Colour by Kul Gr11phics Ltd., Nairobi. 
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•• A 

• Universities 
• CGIAR Centres 

A • 
A 

• .,,___ ICIPE International 
Headquarters · 

international organisations and governments 
• UN Agencies 

From its base in Africa, 
ICIPE collaborates with over 
Bo if1stittAtions worldwide in 
its efforts to improve the 
food secwity, health ancl 
welfare of the peoples of the 
tropics. 
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