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Dedication 

Tribute to Dr William T. Mashler 

This 22nd Annual Report of the ICIPE is 
dedicated to the memory of the late Dr 
William T . Mashler, Chairman of the 
1994 lOPE Goveming Council. It is 
befitting to do so because of Dr 
Mashler s consistently creative ideas and 
belief in applying science and 
teclmology to address the issues of 
hunger, health and environment, issues 
which are at the heart of ICIPE's own 
mandate. Bill Mashler' s contribution to 
funding agricultural research and 
development for the benefit of the 
underpriviledged has been recognised 
by the many institutions he supported in 
the developing countries. 

Early in his career, immediately after 
the Second World War, Dr Mashler was 
associated with the international 
endeavour to liquidate the colonial 
system. When by 1962, the major task in 
decolonisation had been achieved, he 
turned his attention to assisting the 
newly independent countries to develop 
their economic and social systems. This 
took him to the United Nations 
Development Programme (UNDP), 
wherein 1971 he was appointed 
Director for the newly established 
Division of Global and Interregional 
Projects, eventually rising to the rank of 
Senior Director. 

For those who know the history of 
ICIPE, they will confirm that without Bill, 
ICIPE would not be where it is today. In 
1971, he helped setup ICIPE's scientific 
research programme and brought to it 
the first major financial support base 
from UNDP; he subsequently persuaded 
other donors to provide financial support 
in the Cenb:e' s formative years. 

Bill had a global vision. He readily 
acknowledged thatiCIPE was a 
pathfinder and innovator in the area of 
b iological control of insects, which today 

Wlfllom T. Moshier 

has come to be universally accepted as 
one of the key aspects in the concept of 
agricultural and environmental 
'sustainability'. 

As one of the intellecutal godfathers 
of ICIPE, Dr Mashler' s concern for 
ICIPE' s strategic planning was so 
intense that just two months before his 
death in August, 1995, h e sent a 
message to the Governing Council 
urging them to ensure that in designing 
the scientific programme, it should b e 
drafted in such a way as to persuade all 
involved of its vision and true efficacy 
and of its potential for collaboration 
with other scientific institutions. 
ln1.patient with theory, he sought 
always to put his ideas into practice. All 
this was backed b y a character which 
upheld the virtues of integrity, trust in 
humanity, good humour and courtesy. 

Apart from his close association with 
ICIPE, Bill Mashler was himself an 
'institution' in the Consultative Group 
on International Agricultural Research 
(CGIAR) and its institutes. We are 
thankful for his life and at this time of 
ICIPE' s 25th year, we remember all the 
many others who have joined him in 
supporting ICIPE. Bill himself singled 
out for mention Dr .Monty Yudelman, 
who played a central role in ICIPE' s 
earliest years. 
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Message from the Director General 

) 

Hansf?. Herren 

The year 1994 marked two milestones for 
the ICIPE~ one being the 25th anniversary 
of its foundation and the other its 
complete restructuring to address the 
new needs of a rapidly changing world. 
In the past 25 years, ICIPE has 
successfully carried out research and 
capacity building in insect sciences in 
Africa. From a mainly basic research 
centre at its launching in 19701 ICIPE has 
been increasingly tackling arthropod
induced p r oblems in food crops~ animal 
husbandry and human health~ driven by 
the mission-oriented approach of its 
founder, Professor Thomas R 
Odhiambo. 

One of the most significant recent 
breakthroughs relates to the uncovering 
of the chemical basis of locust 
communication and behaviour, thus 
paving the way to an environmentally 
sound and economical approach for 
locust control Other major achievements 
include the developments of effective and 
environmentaly safe and insecticide-free 
tsetse traps, utilising cow urine as 
attractant; the successful establishment of 
natural enemies against cereal 
stemborers; and formulating ofiPM 
(Integrated Pest Management) strategies 
for banana and cereals using agronomic 
practices and habitat management 
complemented with biological control. 

Major advances have also been made 
in the control and management of disease 
vectors such as ticks, mosquitoes and 
sandflies. More recent projects deal with 
the promotion of neem and other 
botanicals as cost-effective and 
environmentally friendly alternatives to 
synthetic pesticides. These technologies 
are being applied in partnership with 
national institutions and rural 
communities for the management of crop 
borers and tsetse in Kenya and Zambia~ 
and for the management of disease 
vectors in refugee camps in Ethiopia and 
north.em Kenya The most important 
aspect of ICIPE' s activities, although not 
always so obvious since it is embedded 
within overall strategies, is the Centre's 
research into the basic understanding of 
the arthropods' biology and ecology 
which underpins sustainable solutions to 
pest problems. 

The challenge, however~ remains 
daunting. Pests still destroy an average of 
40% of world food production, and this 
despite an ev er larger amount of global 
pesticide use. Human and animal vector
transmitted diseases are on the rise too, 
despite the use of pesticides, therapeutic 
drugs and vaccin.es. Arthropods have 
demonstrated a relentless ability to 
develop resistance to almost any form of 
synthetic pesticide, thanks to their huge 
reproduction potential and due to the 
static nature of non-biological control 
agents. 

With the increasing need for food over 
the next 25 years for a steadily growing 
population, and the difficulties in 
achieving new and substantial yield 
increases through breeding and 
agronomic practices~ it is becoming even 
more important to reduce both pre- and 
post-harvest losses. While food quantity 
is important~ quality should remain the 
second most important objective. In 
particular, the production of nutritious, 
pesticide residue-free food is needed so 
as not to endanger the health of the 



consumer nor the agricultural 
production base through indiscriminate 
use of chemicals. 

lOPE has recognised that many of its 
activities in pest control in the past were 
overlapping with those of the Centres of 
the Consultative Group on International 
Agricultural Research (CGIAR) .. 
Consequently, ICIPE has now re
oriented its research agenda toward 
areas long neglected in Africa and to a 
lesser degree in the tropics as a whole. 
For example, one new focus is on 
h orticultural crops (vegetables, fruits 
and ornamentals). Because these plants 
are the target of so many arthropod 
pests, they are subject to the 1argest 
abuse of pesticides, the latter being 
enhanced by their high market value 
and the demand for 'cosmetic' produce. 
The pesticide abuse on vegetables in 
particular poses a great risk to consumer 
health and requires urgent attention. 

The ban in the North and the 
progressive phasing out in the South of 
methylbromide used in fumigation of 
horticultural products is operring new 
opportunities for the use of biological 
and behavioral management tools for 
arthropod control. lOPE, with its 
experience in relevant research areas, is 
well placed to tackle this challenge on a 

Left: The health and welfare of 
the rural communities of the 
developing countries remains 
TCJPE's prime concern today as 
much as It was 25 years ago. 
TCJPE's programmes focus on 
Improving food securlly. human 
and livestock heolttl. and Income
generating opportunities through 
research and development of 
management tools for arthropod 
pests and commercia/Insects. 
Below: Banana Is one of the 
severo/ major staple foods in the 
tropics for which ICIPf Is now in 
closer collaboration with 1rr A in 
developing Improved IPM 
practices for lowering pest 
incidence and encouraging the 
protective function of natural 
enemies already In the 
environment. 

global scale. The adoption of the IPM 
approach in horticultural crops is expected 
to increase the income of the producers of 
'green label products', at the sam.e time 
possibly advancing the phasing-out time 
in the South of the ozone-depleting 
methylbromide. 

Pests management in food crops 
mandated by the CGIAR remains on 
ICIPE' s agenda only as topics for joint 
projects, where ICIPE will provide 
components for ll'M based on its 
comparative advantage in the area of 
semiochemicals, behaviour, ecology, 
biological controL biochemistry, 
biotechnology and social sciences. A 
further activity to be revamped under a 
collaborativeagreernentwith the CGIAR, 
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The PESTNET community-based tsetse control project In Bedessa, 
Wollayta Sodo, Ethiopia, is a collaborative effort of the ICIPE with lh6 
Ethiopian Science and Technology Commission and the Southern 
Ethiopian Peoples Govemment. Here, farmers learn to maintain and 
harvest the catch from the NGU traps. Thus far, about 980 such traps 
have been deployed In an area covering 200 km2. 

and with other intemational agricultural 
research centres (IARCs), national 
research centres (NRCs) and NGOs is 
PES~T,acollaborativenenNorkfor 
the implementation of pest and disease 
vector mana~ent strategies, now 
operating in ten African countries. 

ICIPE is opening up to the world and 
to its contituency in the tropics, in 
particular. Developing South-South 
partnership, for example through 
PESTNET, is one of the major goals for 
the next five years. The Centre also has a 
major role to play in becoming the 
gateway for North-South partnership in 
arthropod sciences. The foundation for 
this has been laid by the'PhD degree 
training programme started jointly at 
lOPE in 1983, initially with a 
consortium. of African universities, but 
soon to be extended beyond Africa. 

Arthropods make up some 75 percent 
of the world's biodiversity and most of 
them play a key role in sustaining life on 
earth. Only a few, however, are pests or 
disease vectors, and the time has come 
now to seriously look at the other side of · 
the coin, i.e. at the positive contributions 
of arthropods, and how to conserve 
them through better understanding and 
utilisation, key words of the United 

Nations Conference on Environment and 
Development (UNCED).1992 Rio 
Conference. ICIPE is therefore 
investigating the usefulness of 
arthropods in the agro-ecosystem and 
their potential for income generation in 
Africa, in particular. 

Two insects are especially important in 
this context: honeybees and silkworm. 
Both have been providing man with 
food, drugs and renewable fibres since 
early civilisation. Africa, with few 
exceptions, has not benefited from these 
ancient arts; although beekeeping is 
carried out, it is mostly done with 
inefficient and environmentally 
unfriendly methods. It is now time to 
tackle both topics and provide willing 
farmers and entrepreneurs with the 
necessary scientific basis for bee- and 
silkworm-based industries to take off. 
lOPE is committed to developing the 
appropriate know-how, from insect 
rearing to product marketing, with 
selected partners. Activities such as 
apiculture and sericulture can become 
income generating options in a larger 
strategy for poverty alleviation, 
particularly for women and rural 
communities. 

Another example of the usefulness of 
arthropods is demonstrated in the many 
highly successful biological control 
programmes which use one organism to 
control another. Within the framework of 

Rfth lnstar laNa of a wild si/kmoth feeding on a host 
plant "thoa' near the ICIPE DuduvU/e campus. Wild 
s/lkmoth species ore under threat jn Africa because 
of deforestation and over-consump tion as a high
protein food. 



the IARCs' IPM Working Group, ICIPE 
has been assigned the role of lead 
institution in coordinating research on 
functional agrobiodiversity. Arthropods 
also play an important, but neglected, 
role in soil fertility maintenance and 
regeneration. ICIPE is proposing research 
in this area in collaboration with other 
IARCs to address the sustainability issue 
of production systems. Arthropods are 
also potentially useful tools for 
monitoring of overall biodiversity and as 
early and very sensitive indicators of 
changes in the environment. The latter is 
a promising and primordial field of 
research in the global undertaking on 
environmental protection and 
conservation of the natural resource base. 

Consistent with its mission, ICIPE will 
not only develop new technologies but 
will also provide the enabling 
environment to get them off the ground. 
A science park is being planned, where 
the research outputs from ICIPE, NRCs 
and other IARCs will be transformed into 
innovative arthropod management 
products in partnership with the private 
sector. The arrangement, with its 
potential for income generation in an. era 
of dwindling funding. is also designed to 
benefit ICIPE. 

All of the a hove-mentioned activities 
require an institution with the 
appropriate structure and a strong set of 
collaborators and partners from the 
international, regional, national and non
governmental sectors. The restructuring 
exercises which the new ICIPE is still 
undergoing have been specifically 
designed to prepare the Centre for the 

new tasks ahead. Administration and 
management have been trimmed and 
the research and capacity building 
programmes reorganised and 
strengthened into an interactive matrix 
with six scientific departments and 
three research programmes. In this 
matrix, the projects are the actual 
working entity, with specific objectives, 
activities, output and lifetime. 

ICIPE' s plans for the future are 
realistic and address the real problems of 
the real world; and, they have been 
developed in consultation with the 
potential users. Contrary to the much
heralded opinion of many donors, the 
shelves of the technology stores are ·not 
full with products gathering dust. Even 
if they were, there would still be a need 
for research today, since the needs of 
tomorrow are addressed by the research 
of today. With its emphasis on capacity 
building and end-user participatory 
research, ICIPE is mindful that research 
is a means to an end, a means to 
improving the lives of millions of 
inhabitants of the tropics who suffer 
from food shortages, poverty and 
disease, all areas where well targeted 
and relevant research will bring the 
much needed relief. 

1 am therefore appealing to all 
concemed parties, the donors and their 
constituencies in the North, as well as 
the political leaders of the South, to react 
now with vigour and generosity and to 
support the activities of scientists in 
~titutions such as ICIPE concerned 
·with the most basic of human needs: 
food, health and education. 

Hans Herren 

(More Information about ICIPE's programmes and actMfies can be obtained from the 1994Annual sc;enlific Report.) 
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Integrated Pest Management at ICIPE 

For the past 25 years, the International 
Centre of Insect Physiology and Ecology, 
based in Nairobi~ Kenya, has been one of 
several organisations at the forefront of 
developing pest control methods known 
as IPM, 9r integrated pest .management. 
What is IPM and is it a feasible solution 
to the world' s pest problems? 

IPM: A peaceful revolution. without 
bloodshed. and full of Jove for the 
environment~ 

The synthetic pesticide era began. in the 
industrialised countries of the North in 
the 1940s, with the large-scale 
manufacture and use of DDT. Integrated 
pest management was developed during 
the 1940s-1960s as an. altemative to the 
use of synthetic chemicals, when reports 
about their deleterious environmental 
and health effects became widespread. 

IPM is an appr oach based on 
maintaining the natural checks and 
balances in nature that have been 
disrupted by man's activities. A key 
concept of IPM is that pests are 
'managed', not simply wiped out from 
the environment. The aim is to limit pest 
numbers to levels where they are 

Pay-offs from IPM 

1 lhe Indonesian Nalio.naiiPM Programme was estabOshed und:er 
Presidentidllnstrucllon No.3 ot November, 1986 as a tocficol 
measure to halt one of Asia's most serious environmental crises. 
lhe lice brown plan,th.oppef was aut of control and Indiscriminate 
and widespread use of pesticides had destroyed all benelicial 
predators and parasites of rice-feeding insects. Under the Decree. 
57 of the most toxic insecticides were banned for use, and 
sflpulations set that all other pesticides be used only when other 
methods of pest control had proven lnelfecltve. Furthe1m0re, the 
types of pesticides uHiised and their appllcaffon melhods should 
take Into acco111t lhe maintenance of natural enemy populations. 

After lhls otfical valdation of the IPM approactl, further 
lmportart policy changes followed, ln.cludlng the wilhdrawal of 
pesticide subsidies. An Intensive trolnlng programme beginning In 
1989 trained over 3000 pest observers and extensionlsts and half a 
million fanners. 

Did this decision pay off? Six rice-growing seasons after the 
decfee, rice yields were the highest in Indonesia's history, up 13% 
from l9861evels. Pesticfde use fel by 60%, 5CMng the government 
US$ 120 miOion in pesHclde subsiclfes per year. To quote the 
programme, "'hls Is proof, lhat. In lhe wolld's fifth most populous 
nation, well considered macroeconomic adjustment cm benefit 
fann8fS, consume.rs and the govemment, and drastically reduce 
environmental damage". 

economically tolerable. Pesticides are 
used only as a last resort, and their 
usage, dosage and application carefully 
adjusted so as to prod uce localised and 
specific effects on the target pests. 

lPVM at ICIPE 

The adage that "prevention is better than 
cure" is true for pests as well as diseases. 
lOPE' s approach is to concentrate on 
developing and improving preventive 
tactics that curtail pest build-up to 
damaging levels. Since it is not only the 
pests that need to be managed, but the 
host animals or plants and habitat as 
well, we now refer to our activities as 
"plant and animal health management" . 
ICIPE' s R&D activities are concentrated 
in the following areas~ in order of 
priority: (i) bioc.ontrol, (ii) host plant 
resistance., (iii) habitat management 
(encompassing cultural p ractices and 
agro-ecosystem management), and (iv) 
botanical pesticides. ICIPE is one of the 
very few organisations tackling the 
integrated control of disease vectors, and 
so our activities are sometimes described 
as IPVM (integrated pest and vector 
management). 

By tackling the cause of the problem 
and not its symptoms, we seek to rely on 
the first three IPVM components above, 
limiting pesticide u se to very localised or 
emergency situations when it is too late 
to apply preventive measures or when 
the latter are not yet available. 

Does IPM pay ? The answer to this 
question is undoubtedly 'yes', although 
the pay-off in terms of yield gains may 
take several years to become obvious. 
Several nations have had the foresight to 
adopt IPM as their national pest control 
strategy, and are now reaping the 
benefits of increased yields at a very low 
economic and environmental cost (see 
box). 

IPM is an idea whose time has come. 
Governments, donors and intemational 
organisations alike now recognise the 

·words of novelist Mochtar Lubls about the 
Indonesian IPM Programme. 



nnportanceofadoptingiP~forbRily 
sustainable solutions to world h unger 
and environmental and annnal health. 
A few recent landmarks in the growing 
movement towards IPM include: 

• Adoption at the 1992 United Nations Conference 
on Environment and Development in Rio de 
Janiero of Agenda 21, Chapter 14. hnplicit in the 
concept of sustainable development is the 
adoption of IPM as the preferred method for pest 
control 

• The Mid-term Meeting of the Consultative 
Group of International Agricultural Research 
(CGIAR) in 1994, formulated the policy that 
"'IPM principles should guide all pest control 
efforts within the CG system" and that IARCs 
should "strongly support research leading to its 
·wider application". The inclusion of lOPE and 
AVROC in the coordination mechanism fo.r 
implementing this policy was endorsed. An 
action group has since been formed: the Inter
Centre Working Group on IPM. Under this 
ICWG-IPM, IClPE has been assigned the area of 
functional agrobiodiversity as a lead Centre for 
coordination of project formulation activities. 

• Creation of an FAO/World Bank IPM Facility, 
together with UNDP and UNEP, to stimulate the 
adoption and application of IPM projects, by 
reviewing and seeking funding for pilot projects. 
The World Bank has already invested more than 
US$ 80 million in IPM projects or components in 

the last five years, and advocates IPM as "the 
preferred approach to pest management in 
World Bank agricultural lending operations". 

• Increasing adoption of IPM as the official 
government policy of pest control. NationallPM 
policies exist for Indonesia, Sudan, India and 
Cuba, among others. Regional initiatives such as 
the FAO Inter~Country Rice IPM Project, the 
Africa-Wide Biological Control Programme for 
the cassava mealybug, and the Asian Vegetable 
Research and Development Centre (A VRDC) 
activities are proving especially effective in 
controlling cross-border pests. Many countries in 
the tropics have now validated the utility of IPM 
for specific crops: rice (India, Burkina Faso, 
Madagascar); cotton (Sudan, China, Brazil ); 
sugarcane (Braiil); vegetables (China, Malaysia); 
soybean (Argentina); and coffee {Kenya), to 
name but a few. What is needed now is the 
institutional and policy framework to implement 
IPM at national leveL 

More research is needed, however, to 
better understand the plant/ pest-vector 
environment interactions, as well as the 
biology and ecology of the pests and 
their natural enemies for the 
development of new IPM strategies. In 
this endeavour, ICIPE' s participatory 
research approach will play an important 
role. 

ICIPE's new organisational structure is designed to ensure that the Centre's outputs in basic lnsecf science and the resulting 
/PM strategies and technologies ore most effectively delivered from the three programmes that define the reseorch agenda. 
The six departments wfll provide and guarantee the requisite scientific expertise, supplemented by expert assistance from the 
research stJpport units. A fourlfl programme on capacity building embraces all activities of the Centre. 

9 



Plant Pests 
Management Programme 

-.._ ... .. ·--- ..... ... -.......... 
.. - -- -

"" 



Within the next decade~ the 
worldwide demand for food 
may be three times greater than 

it is today. The steady gains in global 
agricultural production over the past 20 
years are not reflected in the Africa 
region, where per capita food 
production is falling. In this region, 
pervasive poverty, especially in rural 
areas, erodes household purchasing 
power. For instance, even though Ghana 
has made important strides in the past 
few years, about 40% of the population 
live below the poverty line. The number 
of African rural women living in 
absolute poverty has actually increased 
by ahnost 50% over the past decade. One 
important consequence of poverty is that 
families cannot afford to buy food to 
make up the shortfall. nor to invest in 
agricultural inputs such as fertilizer, 
irrigation, mechanisation and pest 
control chemicals that-notwithstanding 
their environmental impact-might lead 
to greater production. 

The tropical environment provides a 
highly favourable climate fqr arthropod 
life. As a result, insects and related 
arthropods such as mites are one of the 
key factors limiting agricultural 
productivity in the tropics. Insects affect 
food output directly by reducing the 
quality and quantity of the crop produce 
or indirectly by serving as vectors of 
plant diseases. Yield losses due to insect 
damage range from 25-40%, reaching 
80% in serious infestations, and 20-40% 
in stored products. 

For the past 25 years, lOPE's 
programmes in agricultural research 
have been geared to boosting food 
production by developing biointensive 
pest control methods that minimise the 
use of expensive and hazardous 
synthetic chemical pesticides. 
Tomorrow's gains in food and fibre 
productivity will be the result of today' s 
investment in agricultural research. Over 
the past five years, lOPE has narrowed 
its crop pests research agenda down to 
four basic crops that are vital to the 
African farmer. maize, sorghum, cowpea 

and banana. Although the majority of 
research is conducted within Africa, the 
techniques and approaches developed 
can be adapted in many tropical 
countries. 

On a pest-by-pest basis, ICIPE is 
tackling some of the most damaging 
tropical food pests: the desert locust, that 
can ravage vegetation across several 
continents; pod-borers that ruin 
leguminous crops such as cowpea; 
stemborers that wither cereals such as 
maize and sorghum; and the rhizome 
borers that undermine the banana plant. 
In all cases, such fundamental upstream 
research into insect behaviour, biology 
and ecology is used to provide the 
knowledge base for developing the pest 
management strategy, be it which crops 
to intercrop, which design of insect
attracting pheromone trap to use, which 
natural enemy or botanical formulation is 
most effective, or which insect-deterring 
plant characteristic is to be bred into a 
new variety. 

The insect pest is only one small part 
of the farmer's total environment. An 
increasingly important component of 
ICIPE' s plant pest management 
approach is to understand the 
relationship between the pest, its host 
plant and its environment, and how 
farming activities alter this natural 
balance. Habitat manipulation (or agro
ecosystem management) is leading to 
improved crop health by reducing the 
incidence of insect pests through novel 
intercropping and agroforestry systems 
and encouraging biodiversity of the 
surroundingvegetation. 

Even the best pest control strategy or 
technology will have little impact if it is 
not adaptable to the local situation, or if 
it is not culturally acceptable and 
affordable to the end-user. For all these 
reasons, the Centre's Social Science 
Department is closely collaborating with 
biologists and agronomists in interface 
research to ensure that ICIPE' s 
technologies are truly' appropriate', and 
therefore become 'adoptable'. This is 
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being accomplished by involving our 
clientele of fanners, extensionists and 
women's groups in the technology 
developmentprocessf from conception to 
application to eventual dissemination. 

The following pages outline the major 
achievements and status of our projects 
on plant pests management. More details 
can be found.in the 1994 ICIPE Annuql 
Scientific Report. 

MAIZE AND SORGHUM 

Rules of thumb: When does a 
dudu become a pest? 

An essential concept of IPM is that 
control measures are not put into place 
against an insect (dudu) until it becomes a 
significant pest, i.e. until it begins to inflict 
economic damage by substantially 
lowering crop quality and/ or yield. In a 
further step towards developing simple
to-follow rules of thumb for control of the 
spotted stemborer Chilo pa:rteUus, a major 
pest of maize and sorghum in eastern 
and southern Africa, experiments were 
conducted in two agro-ecological zones at 
the Kenya coast and in the Lake Victoria 
basin. Based on current input/ output 
costs, a threshold of about 15 plants per 
100 (or a 15% infestation level) at 2-3 
weeks has been determined as the 
economic threshold. A simple rapid 
sampling technique has been devised that 
will allow fanners to make their own 
decisions about when control measures 
need to be implemented; the method 
requires periodical scouting of only a 
small portion of the plants in a field. 

In assessing insect population 
patterns, traps are often used. This year, 
behavioural biology studies in both of 
the above locations showed that a new 
trap design can be used to catch two 
common species of stemborer 
simultaneouslyf Chilo partellus and C. 
orichalcociliellus. The trap is baited with 
the two major components of the moths' 
female sex pheromone, which have been 
shown to be the same for both species. 

·. 

Exploiting natural pest resistance 

Over the last decade, ICIPE has been 
collaborating with ClJV1lVfYf (maize), 
ICRISAT (sorghum) and liT A (cowpea), 
on a range of areas directed at 
understanding and exploiting the 
naturally occurring resistance/ tolerance 
to insect pests in crop cultivars and 
genotypes .. This year, further selection 
among several genotypes of sorghum 
which had shown combined resistance to 
Chilo partellus and the shootfly was 
completed, and the promising genotypes 
advanced for yield testing in large plots. 

Adaptive testing of the pest resistant I 
tolerant genotypes of maize and cowpeas 
which have been identified or developed 
at ICIPE in recent years was intensified in 
coastal Kenya in close collaboration with 
NARS. Farmer-participatory on-farm 
trials have been conducted and the 
potential acceptability of a few genotypes 
of maize (IC92M4), IC92M5, ICZ5), 
sorghum (Gaddam, ICS3, Driv.l) and 
cowpea (ICV2, ICV3, ICVll and ICV12) 
confirmed. Most of these were also 
verified for their nutritional quality. The 
Kenyan NARS have incorporated some 
of the improved varieties into their 
national testing programmes for further 
evaluation and appropriate utilisation. 

Habitat dynamics 

Cultivated plants, particularly in 
monocultures, are especially susceptible 
to insect attack. Wild grasses can act as 
traps for stemborers, deflecting their 

. activities away from the crops; the grasses 
can also serve as reseiVoirs and shelter for 
natural borer enemies. This project seeks 
to investigate the role of the wild hab itat 
in the invasion of cereals by borers with 
the objective of using this ecological 
information in crop breeding 
programmes and in identifying wild 
grasses for use by farmers in habitat 
manipulation. 

The studies are being conducted in 
three different agro-ecological zones in 



Kenya. Several wild grasses have been 
identified as hosts of four common 
stemborer species. Among the six host 
plants tested, cultivated sorghum 
followed by wild sorghum was 
preferred for oviposition and larval 
development by Chilo partellus (Figure 1) 
over maize and three other wild grasses. 
On the other hand, the grass Hyparrhenia 
rufa was capable of deflecting the egg
laying preference of Busseola Jusca from 
maize in choice tests. 

Another avenue soon to be explored 
will be to examine the allelochemicals 
emanating from non-host plants that 
protect them from being attacked by 
stemborers. To this end, a surrogate 
stem made of rolled wax paper has been 
designed and evaluated. By providing 
the necessary physical stimuli for 
eliciting the egg-laying response, the 
device will allow the bioassay of various 
plant allelochemicals on the oviposition 
behaviour of the pests. 

Managing the agro-ecosystem 

Habitat managernent encompasses not 
only how the wild environment is 
manipulated to reduce pest numbers, 
but also which crops are planted 
together and in what manner. This year, 
the earlier intercropping experiments 
conducted by lOPE were expanded to 
provide a better understanding of the 
ecological basis of integrated pest 

Monnorlng wild grasses for the prese.nce of various llfe 
stages o f stemborers. Wild or cultivated grosses. such 
os ftlls H. rufo con oct os trop p/onfs for stemborers 
and provide protection fo ft1e pests' natural enemies. 

A molze field in Kenya showing severe damage by the spoHed 
stemborer, Chilo partellus. 

management. After testing a wide range 
of crop combinations, the conclusion was 
reached that increasing crop diversity per 
se does not necessarily lead to reduced 
pest numbers. Certain combinations of 
crops are more· effective than others, 
however, such as the <;rop culture of 
sorghum-cowpea-cassava. Verification 
trials have confirmed that cassava can 
effectively divert the oviposition of C. 
partellus, leading to reduction in the pest 
severity in adjacent strips of sorghum. 

The novel strip relay cropping system 
devised by ICIPE agro-ecologists over the 
past several years has now been tested 
on-farm at the Kenya coast and its 
efficiency in significantly reducing 
stemborer levels in sorghum as well 
increasing yield has been convincingly 
demonstratecL at the same time as 
improving the land use intensity and 
multiple cropping index. 

Restoring the balance of nature 
through biologi~ control 

The insect world is not an exception to 
the axiom that "nature is red in tooth and 
claw". Among the hundreds of 
thousands of insect species, many serve 
as natural enemies to the unwanted 
species that we define as 'pests'. Exotic 
pests often require the importation of 
natural enemies from their indigenous 
home. Such is the case with the exotic 
spotted stem.borer, Chilo partellus, 
accidently imported into Africa in the 
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Figure 1: Distribution ·Of Chilo partellus eggs on host plants. In this 
field experiment, sorghum was the most aHractive host, followed by 
l#s wild relative, Sorghum versicolor. The three other wild grasses 
were less at1ractlve than the susceptible variety of maize used. 

1930s, and now slowly making its way 
across the continent. ICIPE studies have 
shown that this devastating pest does 
not succwnb easily to attack by the local 
parasitising wasps such as Cotesia 
sesamiae, but rather is better controlled by 
an exotic wasp, C. Jlavipes. The Cotesia 
wasps attack the stemborer larvae in 
their feeding tunnels deep within the 
stems, and inject 30-50 eggs into the 
host, which hatch in about 3 days; the 
wasp larvae then proceed to devour the 
s temborer larvae from the inside out. 

ICIPE imported these tiny wasp 
parasitoids into Kenya from Pakistan in 
1991 and has since released them in large 
numbers at the Kenya coast, where crop 
losses are predominantly due to Chilo 
species. Work this year has confirmed 
that the exotic wasp is reproducing at a 
higher intrinsic rate than the indigenous 
wasps, and that it is maintaining itself by 
laying its eggs in the stemborers feeding 
on maize and in wild grasses at distances 
up to 16 krn from the original1993 
release site. These recoveri.es, coming at 
18 months (or30 generations) after the 
last release, are firm evidence that C. 
Jlavipes has established itself in Kenya. 

Biosystematic studies have shown 
that C. flavipes has a fairly high genetic 

diversity, which can open up 
opportunities for its exploitation as a 
control agent for stemborers in other 
regions of Africa and elsewhere. 
Several attractants for the wasp have 
been identified, and these may be 
useful in traps for monitoring the 
presence of the parasitoid as it 
expands its territory. 

Additional sh·ains of C flavipes 
have been imported front Pakistan 
and India. The genetic, behaviow:al 
and life history traits of these strains 
are being compared. In West Africa; 
ICIPE' s initial work with IITA 

indicates that C flavipes can successfully 
parasitise the West African populations 
of another stemborer, Sesamia calamistis. 

Microbial biocontrol agents 

Stemborers are also under attack by 
another biological control agent, the 
entomopathogenic Bacillus thuringiensis, 
or Bt. A local straiJ.< of this bacterium that 
is specific to stem borers is being used as 
an aqueous spray in the coastal zone. 
About 100 litres of the Bt kurstalci (M.44-2) 
strain have been distributed to farmers 
for testing as part of the ISERIPM project 
(see page 16). Preliminary results have 
validated its usefulness in controlling 
ste1nborers in maize and sorghum. 

Botanicals for borers 

Plant-derived substances have b een used 
for pest control since ancient times. The 
neem tree, Azadirachta indica, possesses a 
potpourri. of chemicals which have a 
selective toxicity on pests and produce a 
wide range of physiological and 
behavioural effects, such as repellence, 
deterrence of feeding and oviposition 
(egg-laying), and sterility. Amazingly, 
neem products have weak or n~gligible 
side effects on the pests' natural enemies 
and other non-target organisms such as · 
pollinators. The multipurpose neem tree 
is widespread in Asia and Africa and is a 
renewable source of .many other useful 



products for public health, veterinary 
practice and contraception, in addition to 
being n atural pest control materials. 

In 1994, the usefulness of simple neem 
derivatives in reducing pest infestation 
and enhancing crop yields and biomass 
was demonstrated on a variety of crops 
in five different agro-ecozones in Kenya 
and Ethiopia. "When neem cake (NC) was 
applied at the rate of 3 g per maize plant, 
it produced a grain yield of 13% higher 
than the untreated control when applied 
once, and a 36% higher yield if applied 
twice during the giowing season_ The 
neem-treated plants were taller and 
remained green for longer than the 
controls or insecticide-treated plants. 
Neem seeds stored for up to two years 
still retained their efficacy and produced 
maize yields equal to that obtained with 
the insecticide dipterex and one-and a
half times higher than untreated controls. 
Neem is also being tested on other crops 
such as sorghum, cowpea and in agro
forestry to prevent termite and root-knot 
nematode attack. 

This year, the first phase of an 
awareness campaign for eastem and 
southern Africa has resulted in the 
distribution of more than 5000 neem 
seedlings to farmers, schools and other 
tree-planting groups. Training of NGO 
and extension personnel, as well as 
women's groups and educationalists is 
being undertaken to produce a multiplier 
effect through workshops and the rned:ia 
Distribution systems for high grade neem 
seeds and seedlings are being developed 
and neem n~eries are being established 
in the region. 

COWPEA AND LEGUMES 

Cowpea (Vigna unguiculata) is one of 
several leguminous plants important as 
an intercrop with maize and sorghum in 
much of Africa. Several improved pest 
resistant/ tolerant genotypes of cowpea 
(ICV2, ICV3, ICVll and ICV12) 
developed by lOPE are now nndergoing 
on-far.m trials with farmer participation 

Top: The maize cob on the lett shows severe damage 
from the maize sJorage weevil, Sitophilus zeamais. The 
cob on the right was treated with neem on expelled 
from locally collected neem seed, and is cofnpletely 
undamaged offer six months of storage. 
Bottom: Comparison of maize gJOin yields sampled from 
plots treated with l g of powdered neem cake per plant 
of various times offer plant emergence. The grain yield 
from neem-treated plots is comparable to that from 
Insecticide treatment at a !Taction ol the cost. 

and have met with farmer approval, as 
described in the adaptive research 
projects on page 16. The usefulness of 
neern in pest control was demonstrated 
on one of the major cowpea pests, thrips 
(Megalurothrips sjostedti). This pest was 
controlled by spraying with neem. seed 
extract (NSE) at aqueous concentrations 
of 5 %, 10% and 20%, significantly 
reducing infestation levels and increasing 
grain yields at the cultural level. The 
influence of row-ratios in strip cropping 
as a means of controlling insect pests 
and increasing grain yields have been 
established for sorghum-cowpea 
cropping systems. Initial experiments 
with substituting beans with cowpea 
indicate that the former may be 
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preferable in areas where beans are 
adapted. 

The use of non-traditional leguminous 
cover crops was examined for their pest
suppressing potential with maize. At 5 
weeks after emergence, silverleaf 
(Desmodium sp.), and groundnuts both 
gave a significantly lower stemborer 
incidence than in the maize monocrop. 
Planting maize into already established 
Desmodium cover was especially effective, 
lowering the percentage of borer
damaged plants by over 52% compared 
to other treab:nents. 

ADAPTIVE RESEARCH 
ENSURES APPROPRIATE AND 
SUSTAINABlE TECHNOLOGIES 

The Kwale-Kilifi Adaptive Research 
Project 

Adapting the IPM technologies 
developed at ICIPE field stations to suit 
the requirements of varying agro
ecological sites and for specific target 
communities took place this year in two 
sites at the Kenya Coast. TheKwale-Kilifi 
Adaptive Research Project on sustainable 
management of insect pests is now in its 
third and final year. A joint effort of 
ICIPE and the Kenyan NARS, the project 
was launched in the two districts where 
there is considerable food insecurity due 
to insect-induced crop losses and the 
threat of tsetse. Working through the 
medium of PESTNET (see Outreach 
section of this report), ICIPE biologists 
have worked closely with social scientists 
to enhance the linkages between 
researchers, extensionists and farmers. 

This year, the crop pest management 
component of the project focused on 
assessing the yield benefits of the ICIPE
developed pest-resistant genotypes of 
maize, sorghum and cowpea. The 
increase in yield from use of the borer
resistant maize genotypes was 
determined by the farmers themselves on 
their own farms to be in the region of 10-
20%, and between 15-30% for sorghum. 

The grain yield advantage from the use of 
the promising pest-tolerant cowpea 
cultivars reached about 10-30% 
compared to the released check. Taste
testing panels rated the sorghum 
porridge and boiled cowpea flavours as 
'acceptable'. 

The newly introduced practice of early 
intercropping of cowpea in maize was 
found to be a cost-free method of 
reducing stalkborer damage and also 
helped in controlling early season weeds. 
The biological disadvantage of Ootheca 
leaf beetle damage to the cowpea could 
be minimised by increasing the area 
under co"WPea (dilution effect) and 
through the use of 10% neem seed exb:act 
to control the beetles. Following these 
two refinements, the participating 
farmers were quite agreeable to adopting 
the new technology. 

Interactive Socio-Economic 
Research for Biointensive Pest 
Management 

In Phase II of the second adaptive 
research project on Interactive Socio
Economic Research for Biointensive Pest 
Management (ISERIPM), the follmving 
menu ofiPM technologies undergoing 
adoption were tested on-farm in 
researcher--managed trials: (i) pest
resistant genotypes of maize and 
sorghum; (ii) the use of a new cropping 
system, strip-relayintercropping; and (iii) 
application of the insect pathogen, Bt 
(Bacillus thu1·ingiensis). 

Using the new cropping system, it was 
possible to obtain two crops of maize or 
sorghum, three of cowpea and one of 
cassava in the same year. The most 
tolerant of the sorghum cultivars was 
found to be Hyd-6, while for maize, it 
was ICZ5 .. The use of Bt gave significant 
reductions in insect densities. 

The interactive research processes 
were assured by involving the social and 
biological scientists in the design of the 
research agenda, evaluation of the field 
trials, and in ensuring community 
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A simple low-cost bonono pseudostem trap for 
weevil population monfforfng and control. The traps 
ore made by spfifflng the pseudostem in half 
lengthwfse, as shown here, or by cuffing fn circular 
cross sections. Volatile compounds In the 
pseudostem offract the weevils to the trap, where 
they can be collected periodically. 

participation and effective collaboration 
with front-line extension agents and 
government officials. 

BANANA 

Undennining the banana borers 

Bananas constitUte a major source of 
dietary crubohydrate for over 400 million 
people worldwide. East Africa is a major 
banana, growing area, but the presence of 
several serious pests limits production. 

From the 167 cultivars in lOPE's 
germ plasm collection in westem Kenya 
and Tanzania, 24 were evaluated for their 
resistance to the banana rhizome weevil, 
Cosmopolites sordidus, with six identified 
as tolerant. The cultivars which showed 
acceptable levels of resistance to the 
rhizome weevil, C. sordidus along with 
satisfactory yield potential have been re
tested and planting materials provided to 
farmers through the NA.RS in Kenya, 
Uganda and Tanzania. In addition, 
several genotypes with combined 
resistance I tolerance to the rhizome 
weevil and the banana nematode, 
Pratylendtus goodei have been identified 
among the major classes of highland 

banana germplasm. In its further 
research, ICIPE will seek to tie in more 
closely with other IARCs such as in the 
recently launched regional TIT A initiative 
on IPM of bananas. 

The continuous trapping of the weevil 
which undermines the rhizome or 'root', 
brought about a 50% reduction in weevil 
numbers, resulting in increased banana 
yields of 31%. There is evidence, 
however, that populations of the banana 
nematode P. goodeyi actually undergo an 
opportunistic increase as nematode 
populations were 1:>-14 percent higher in 
weevil-trapping plots compared to the 
no-trapping controls, with the 
consequence that yields were lower than 
expected. The assessment of population 
pattems and weevil control by such 
trapping seems to be accurate and 
realistic, using the two types of simple 
traps devised by ICIPE, one made of 15-
cm longitudinal cross sections of the 
pseudostem (see photo) and a more 
recent version made of S-cm circular 
disks. 

Chemical ecology work this year has 
identified two compounds trapped from 
the volatile emissions of the pseudostem 
and identified b y GC-EAD and GC-MS. 
1,8-Cineole was found to be present in all 
the banana cultivars fJlat are susceptible 
or tolerant to banana weevils, but was 
conspicuously absent in a 
resistant cultivar Mbu 
(ABB). A susceptible 
banana cultivar, Githumo, 
provided two highly 
feeding-stimulatory 
compounds, (2-
hydroxyrnethyl)-phenyl-13-
D-glucopyranoside (see 
figure) and glucose, which 
act synergistically to the 
banana weevil in feeding 
bioassays. 

(2-.Hydroxymefhyl)-phenyi-{J-D
glucopyranoslde 

J, 8-Cfneole 

h no-fJ_ 
H~ 

H OH 
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The nematode nemesis 

The banana nematodes pose a major 
constraint to production and may take 
years to disappear from the soil. 
Experiments to assess the longevity of 
infestation with nematodes are in 
progress, using fallow periods, rotation 
with non-host crops and use of 
nematode-free suckers. This year, the 
developmental and reproductive stages 
of P. goodet;i were studied; one female 
nematode can lay up to 30 eggs in 35 
days in some cultivars. A new species of 
Trophurus nematode has been described, 
and Rotylenchulus clavicaudatus was 
recorded for the first time on banana. 

Although this project was wound up 
in 1994, much needs to be done to create 
awareness of the management strategies 
required for this important crop. 
Sociological surveys have shown that 
only 7% of fanners' knowledge on 
banana cultivation d~ves from 
government extension services 
(compared to 50% for other crops), with 
90% deriving from relatives, neighbors, 
etc. Only 15% of farmers were aware of 
the damage inflicted by weevils, and no 
farmer interviewed was aware of 
nematodes as a cause of low 
productivity. 

LOCUSTS: PREVENTING THE 
PLAGUES 

The desert locust, Schistocerca gregaria 
(Forskal) is a species of short-horned 
grasshopper in the family Acrididae. The 
gregarious form of this insect is one of 
the most studied arthropods because of 
its mobility across several continents and 
its feeding habits on a broad spectrum of 
crops and other vegetation. The desert 
locust swarms have the ability to move 
150-200 km a day when migrating over 
an invasion territory of 29 million km2. 
In the nymphal stages the hoppers 
march in destructive bands. 

Although plagues occur only 
periodically, the vast numbers of insects 
in a swarm (up to 120 million) can 

potentially destroy the food supply of 
10% of the worlds population. An 
individual locust can eat its own weight 
in fresh food each day. Even a small 
swarm of half a million locusts will 
consume about one tonne of food a day, 
enough to feed 2,500 people. 

lOPE's approach to locust control 
over the past few years bas concentrated 
on developing methods for 
physiological, behavioural and 
ecologi.cal disruption of the swarming 
process and on methods for biological 
control using locust pathogens. Once 
again this year, chemical ecology studies 
of the desert locust provided several 
new pieces in the puzzle of locust 
behaviour. From previous work, it is 
now known that the pheromone system 
of the gregarious desert locust is a 
complex mixture of volatiles emitted by 
different developmental stages of the 
insect and their waste products. The 
pheromone system of mature adults was 
characterised by chromatographic, 
electroantennographic, spectroscopic 
and behavioural assays as a blend of 
four aromatic compounds. One of these 
compounds which disrupts aggregation 
in the nymphal stages is now the subject 
of intensive field studies. 

Recent investigations of the volatiles 
produced by the fifth instars has 
revealed 18 electrophysiologically-active 
compounds which have been isolated 
and characterised as linear aliphatic 
compounds. These are now the subject 
of detailed behavioural assays. Wind
tunnel studies on the sex attraction in 
solitarious locusts have demonstrated 
that adult male solitarious desert locust 
are attracted to volatiles emanating from 
females of the same species. Out of three 
electrophysiologically active 
components isolated from female 
volatiles, one has been fully 
characterised and is currently the subject 
of detailed behavioural assays. 

Other studies are looking at the 
chemicals produced by the locusts 



themselves or by their environment, that 
influence maturation, simultaneous egg
laying and mating behaviour. Some of 
these may find use in preventing swarm 
formation by causing confusion or 
preventing aggregation. 

The egg froth of the locust egg pods 
has been shown by ICIPE scientists to 
contain a volatile pheromone that 
stimulates aggregation of the females 
and oviposition at a common site. This 
year, two major GC
electrophysiologically active peaks from 
froth volatiles were identified as 
acetophenone and veratrole. The 
amount of acetophenone and veratrole . 
present in the volatiles trapped from the 
froth plug for 12 h was calculated'as 
64.05 and 37.02 ng, respectively. 

These compounds may find use in 
attracting the locusts to a fairly small 
egg-laying site where they can. be 
controlled through localised application 
of pesticides or by one of the biological 
control agents such as those under test, 
as described below. 

A role for protozoa in locust 
control? 

Several biological control agents have 
been considered for use in regulating 
locust populations and preventing 

Lale lnstar nymphs of the desert locust 
Schts1ocerco gregorio, roost on 
Leptadenla pyrotechnlco; othets ~ 
below the bush. This photogroph was 
taken In o locusl recession area on 
lhe Red Sea Coast of Sudan, where 
ICIPE has o sta11on lor Reid sludles ol 
this wide-ranging Insect. 

swarm formation. Results from ICIPE' s 
three-year project on the use of 
pathogens for desert locust management 
came to an end in 1994, but several 
notable results have been obtained that 
now require field testing. 

The protozoan M.alamoeba locustae 
caused a gradual decline in desert locust 
populations, as well as lowering the 
fertility of females through delaying 
oviposition or disrupting the 
reproductive system. The pathogen, 
which is transmitted from one 
gen.eration to the next through trans
ovarian infection, also causes a decrease 
in fecundity and longevity. The 
mortality life table analysis suggests that 
a chronic infection with the protozoan 
would eventually retard the locust 
population, even under conditions 
otherwise favourable for reproduction. 

The efficacy of two individual 
pathogens, M. Iocustae and Beauveria 
bassinia, as biocontrol agents was 
improved by combining them. The LT 50 

values declined significantly (P.< 0.001), 
showing a synergistic effect. A broad
range biocide of protozoal origin has 
been developed by criss-crossing it 
between two hosts: L. migratnria_ and S . 
gregaria. 
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A £rica is thought to be the' cradle of 
mankind' , the location where our 
species evolved before dispersing 

throughout the world. It is blessed with a 
benign climate and fertile land, and is 
potentially capable of supporting large 
numbers of livestock Unfortunately, 
these amenable conditions have also 
made Africa an ideal environment for 
harmful insects and arthropods that are 
the vectors of diseases afflicting man and 
his animals. 

Two of these .in particular, tsetse flies 
(Glossina species) and ticks, are 
responsible for enormous losses in 
livestock production. For example, ticks, 
and the many diseases they transmit 
(including heartwater, East Coast fever, 
etc.), affect about 200 million cattle in 
Africa and account for an overall 
economic loss of about US$ 3.5 billion per 
year. Similarly, tsetse-transmitted animal 
trypanosomiasis, or nagana, results in 
direct economic costs of about US$ 0.6-
1.2 billion, with indirect losses of about 
US$ 4 billion per year. About 60-90 
million cattle are at risk of 
trypanosomiasis, as well as tens of 
millions of goats, sheep, camels, horses 
and pigs. 

Tsetse and ticks together limit or 
prevent livestock production in some of 
the best grazing lands in Africa and 
prevent human settlement in many 
productive areas. Ticks limit production 
throughout the continent, whereas tsetse 
affect an area of about 10 million km2 

south of the Sahara. 

By the year 2025, Africa will need to 
feed an additional BOO million people. 
Even to maintain current levels (which 
are by no means acceptable), food 
production will have to grow at a :rate of 
2 .75 percent per year. To improve the 
quality of life, a growth rate of 4 percent 
is required. These numbers contrast with 
tl1e 1.7 percent growth rate achieved in 
the livestock. sector from 1961 to 1988. 

The impact of~p~d-borne 
diseases on man is staggering. For 

example, over 300 million people are 
affected annually by malaria, 80 million 
by lymphatic filariasis, and 18 million by 
onchocerciasis (river blindness). Malaria 
alone is the cause of an estimated 1.5-3.0 
million deaths worldwide every year, 
with more than 90 percent in Africa 
alone. Even for minor diseases such as 
sleeping sickness (with 20,000 new cases 
per year), over 100 million people are at 
potential risk if control measures break 
down. With most of the continent at risk 
of exposure to vector-home diseases, the 
scope of the problem and the associated 
effect on human performance and 
productivity as well as overall 
socioeconomic growth is enormous .. 
Finally, added to these grisly statistics is 
the new phenomenon of the' emerging 
diseases' such as the Marburg and Ebola 
viral diseases. The dynamics of epidemics 
of such diseases remains a mystery, 
although transmission tluough arthropod 
vectors has been considered as a 
possibility. 

ICIPE' s approach to improving the 
health of man and the productivity of his 
livestoCk is to focus on the disease
carrying insect and tiCk vectors. Research 
on the behaviour, biology and ecology of 
these pests is providing new information 
that is being used to develop methods of 
vector control that avoid the use of 
expensive and environmentally 
damaging chemical pesticides. In this 
respect; ICIPE is at present the only 
research institute in the tropics that both 
develops and promotes altematives to 
pesticides for disease and vector control 

The task at hand, however, is not easy. 
Once the vectors have been reduced in 
numbers by even the most efficient 
technology, protection over vast areas 
must continue. Of necessity, this must 
occur at the community level so that 
control becomes a socially acceptable and 
sustainable process once the scientists 
leave. This requires education of the 
community and extension.ists who must 
eventually deploy, and in some cases, 
construct, the control technology. 
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While the issue of pest resistance to 
biocontrol agents does not appear to be a 
problem, pest behaviour around a trap is 
more unpredictable and more subject to 
nature's vagaries. To m~;ercome pest 
avoidance and adaptability, continuous 
research is needed. Other issues that 
need addressing are the long-term 
environmental impact of the control 
method, and how land use will be 
modified after successful control has 
been accomplished and humans and 
livestockre-ocdlpy the vector-safe areas. 
The solutions to these and other issues 
can only be found by biologists and 
social scientists working closely together 
with the target communities, an 
approach pioneered by ICIPE. 

TSETSE AND TRYPANOSOMIASIS 
RESEARCH 

ICIPE' s tsetse research in the 1980s was 
instrumental in the discovery of the 
attractiveness of phenols from bovine 
urine to widespread savannah species 
such as Glossina pallidipes and G. 
morsitans. These discoveries led to the 
adoption of attractive bait technologies 
for the control of tse.tse in many African 
countries. Today, similar innovative 
research has continued with studies on 
the attractiveness or repellency to tsetse 
of a wide variety of wildlife and 
livestock hosts. These studies have been 
facilitated by the development of simple 
devices for trapping body volatiles for 
detailed chemical characterisation. 
Preferred hosts such as cattle and 
warthogs as well as animals very rarely 
fed on by tsetse, such as waterbuck, are 
currently being studied. 

Tsetse trapping 

As reported in the 1993 ICIPE Annual 
Report, considerable progress has 
already been made in elucidating the 
nature of the attractiveness of reptiles to 
riverine tsetse. At present, there are no 
chemical odour baits available for this 
group of flies. Work at ICIPE has now 
demonstrated clearly for the first time 
that species such as Glossina fuscipes 

locate their preferred hosts (monitor 
lizards) through previously unknown. 
odour cues. The chemicals responsible 
have been isolated and are being 
identified for eventual use in attractive 
bait technologies. 

A similar integrated research 
approach has been used to identify the 
ways in which female tsetse locate sites 
suitable for depositing their larvae. This 
work has led to a breakthrough in the 
identification of new pheromones. The 
major components of the larviposition 
pheromones of G . morsitans sspp. have 
now been identified as n-pentadecane 
and n-dodecane. The compounds show 
great promise for the development of 
control methods for gravid females. 
These females are refractory to existing 
attractive devices during late pregnan.cy, 
and therefore survive in the wild to re
establish the tsetse population. 

Wildlife ploy an important rote In trypanosomiasis 
transmission to man and domestic animals. 1he 
monitor lizard .Is the preferred host ofGiosslna fuscipes, 
an efficient tronsmitter of human sleeping sickness. 
Below: Maintenance cage for lizards. from which lizard 
urine con be collected for testing as on odour bolt. 



Gas chromatogram of volatiles given 
off by larvae of Glo~lno morsitons 
morsltons . The predominant fAG
active· peak has been identified as 
n-pentadecane. The five EAG active 
compounds (starred) were found to 
attract gravid females to 
tarviposltion sites. 
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While researching more efficient 
attractive bait technologies, ICIPE has 
continued to test and promote existing 
trap-based control methods for direct 
community use. These trials have been 
conducted in Kenya and Ethiopia with 
varying degrees of community 
participation. The successes and failures 
of tsetse control with traps have been 
analysed from both a social and an 
economic viewpoint. The lessons learned 
have been used to develop new socio
economic models for the implementation 
of community-based projects in order to 
ensure long-term sustainability. These 
models are now being implemented and 
monitored for impact and sustainability 
in on-going pilot trials in both countries. 

As part of a collaborative PESTNET 
project between lOPE, UNHCR and the 
Government of Ethiopia, ICIPE-designed 
NG2G traps have been deployed in the 
Bonga, Gambela area to analyse the high 
population of tsetse there. Glossina 
tachinoides appears to be the most 
common species, with smaller numbers 
of G. fuscipes. The most prevalent parasite 
was Trypanosoma con.golense (in 15.8% of 
cattle), followed by T. v .ivax (4.6%) and a 
small proportion ofT. brucei brucei 
(0.27% ). The study has demonstrated that 
intervention is needed in this region. 

A second joint project between the 
ICIPE and the Ethiopian Science and 
Technology Commission and the 
Southern Peoples Regional Government 
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has been launched in. Bedessa, Wollayta 
Soda. In this community-based tsetse 
control project, about 980 NGU traps 
have been installed in an area covering 
200 lan2 . The trypanosome prevalence 
rate in this high challenge area varied 
between 24-31 percent, with T. congolense 
and T. vivax the most common parasites. 
As a result of the trapping operation, 
trypanosome prevalence has declined to 
about 10 percent and the fly catch per 
trap has declined from the initiallOO to 
only2-3 flies per trap per day. 

The tsetse-tryps link 

In addition to adaptive research, ICIPE 
has made significant progress in three 
strategic areas that may lead to future 
practical applications: 
• First, long-term research on the many 

factors controlling the refractoriness 
of tsetse to trypanosome infection has 
led to the identification of a trypsin
lectin complex tha.t appears to control 
trypanosome establishment in the 
tsetse midgut. Full characterisation of 
this complex is nearly complete and 
may lead to novel strategies for the 
genetic manipulation of refractory 
tsetse in the wild. 

• Second, experiments with biological 
control agents have led to the 
development of a simple field 
application technique for 
contaminating tsetse with a 
pathogenic fungus, Metarhizium 
anisopliae. The pqtential killing effect of 
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traps has been validated in the field 
and now awaits more extensive trials. 
Lastly, new trap designs have been 
developed for sampling biting flies 
suCh as stable flies and tabanids. 
These new traps represent a first step 
towards the development of practical 
teChniques for suppressing biting fly 
populations in areas where they are 
involved in disease transmission, or 
pose a significant nuisance. 

TICKS RESEARCH 

Ticks are undeniably the most difficult 
pests and vectors to control, with most 
farmers still relying on the often 
haphazard use of acaricides. Presently, 
most African countries cannot afford to 
subsidise acaricides and farmers cannot 
afford to purchase them without 
subsidisation. African countries spend 
about US$ 72lJ million per year to import 
acariddes, and even with these high 
expenditures, perhaps only 3 percent of 

Chickens are efficient predators of ticks on domestic 
animals. lJsjng a 1: I ratio of cattle to chickens. a 7% 
reduction of tick load on Zebu c attle has been 
achieved. 

cattle dips are functional at any given 
time. Clearly, affordable and sustainable 
alternatives to the use of acaricides are 
needed. 

ICIPE h.as traditionally focused its 
researCh on tick ecology in relation to 
farming practices in order to develop 
strategies for minimising the use of 
acarid. des. It is currently making a 
unique contribution to tick control 
researCh by studying diverse 
management options. In particular, 
ICIPE has led the field in promoting 
simple integrated strategies based on 
cultural practices and a sound 
understanding of tick biology. 

Low-cost IPM for ticks 

At field sites in western Kenya, ICIPE 
scientists have worked closely with 
farmers to develop low-cost methods of 
tick control suCh as hand-detick.ing, 
regulated grazing, mixed grazing, and 
predator facilitation (suCh as the use of 
chickens as tick predators). The adoption 
of these simple methods of tick control 
by farmers is being studied and 
promoted while other methods with 
longer-term payoffs are being 
researched. 

Top: The parositoid wasp, lxodlphogus hookeri lays Its eggs In a nymph of 
the spotted tick. Amblyomma vorlegatum. Over 150,000 of these tiny 
wasps hove been released in Kenya by /CIPE acorologists to test their 
efficiency as biocontrol agents. 
Bottom: An empty shell is all that remains of the tick after the wasp larvae 
hove· exited. 



Parasites and pathogens 

Particularly significant advances were 
made in 1994 in the field demonstration 
of the efficacy of biological control agents 
for economically important ticks. 
Sustained releases of the parasitoid 
Ixodiphagus hookeri which lays its eggs in 
Amblyomma variegatum were successful in 
reducing tick loads on cattle by about 95 
percent in a trial conducted in western 
Kenya. This parasitoid can now be reared 
in large numbers in the laboratory. These 
encouraging results suggest that effort 
should be put into searching for more 
parasitoid-tick combinations for the 
development of diverse biological control 
strategies. 

Field trials of the pathogenic fungi, 
Beauveria bassiana and Metarhizium 
anisopliae, have been successfully 
conducted using a variety of cheap 
formulations. These fungi have been 
demonstrated to have pronounced effects 
on both the fecundity and survival of 
ticks such as the brown ear tick, 
Rhipicephalus appendiculatus (the vector of 
East Coast fever, ECF) and A mblyomma 
variegatum (the vector of heartwater), 
both on and off the host. If economic 
formulations compatible with the diverse 
environmental conditions in Africa can 
be developed, pathogenic fungi could 
provide a useful alternative to acariddes. 
As ticks spend up to 95 percent of their 
lifetime off the host, the demonstration of 
the effects on ticks while on pasture is 
highly significant. 

Botanicals for the arsenal 

More weapons for potential use in the 
anti-tick arsenal were revealed this year 
through research on the anti-tick 
properties of plants in the families 
Capparidaceae and Euphorbiaceae. 
Extracts from a local plant, Mnrgaritaria 
discvidea were shown to induce high 
mortalities in ticks in laboratory trials. 
Following up on previous studies, 
extracts from additional plants in the 
Capparidaceae were assessed for their 
repellency to Rhipicephalus appendiculatus. 

Boscia mossambicensis was found to be the 
most repellent of the four plants tested. 
Many chemicals responsible for tick 
repellency were also identified in a first 
step towards finding practical 
applications for anti-tick botanicals. 

Related semiochemical research also 
revealed tha_t host odours play a key role 
in the location of sites of attachment for 
Rhipicephalus spp. These promising 
results have opened up the possibility of 
disrupting host location behaviour with 
false odour cues that could be dispensed 
in an odour-baited tick trap, for example. 

Hidden solutions 

In 1994, ICIPE continued to explore 
promising alternatives related to vaccines 
against tick components using 'hidden' 
antigens. Good immunisation results 
obtained in past years with solubilised 
tick gut antigens from Rhipicephalus 
appendiculatus were followed up with 
more experiments on semi-purified 
material and an enriched glycoprotein 
fraction. Effects on ticks were found to be 
facilitated by low doses of ive:rmectin. 
Ivermectin appears to increase gut 
permeability and hence enhance the anti
tick effects of the immune molecules 
induced. Protocols for immunisation are 
now being tested with cattle in the field. 
Although long-term in nature, this 
research has good potential for practical 
applications if integrated with other 
strategies for tick control. 

MEDICAL VECTORS RESFARCH 
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Over the past 25 years, the former 
Medical Vectors Research Programme 
has addressed some of the most 
important vectors of human tropical 
diseases: the mosquitoes that carry 
yellow fever, malaria and bancroftian 
filariasis; the sandflies that carry 
cutaneous and visceral leishmaniasis 
(kala.-azar), and the tsetse carriers of 
human sleeping sickness. Currently, this 
programme is undergoing a major 
revamping and reorganisation. 

~~~ 
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Rgure 2. Compouds identified from volalfles of male and 
female brown eat ticks, Rhlplcephalus appendiculatus. 
J'hese substances may find use In odout-balted traps fot tick 
control. 



26 

In the case of mosquitoes and 
sand.fiies, ICIPE' s past research has 
focused on environment-friendly control 
methods which minimise insecticide use, 
and are adaptable to the lifestyles ot rural 
people. Research at ICIPE resulted in the 
adaptation of the pyrethroid
impregnated Mbu Cloth for community 
use in the control of both vectors in rural 
settings where other methods are not 
appropriate. 

The ever-increasing resistance to 
insecticides and therapeutic drugs has 
made the pursuit of radical alternative 
vector control technologies critical. 
Technology development is contingent 
on a thorough understanding of the 
bioecology, host-parasite relationship, 
vector competence and vector population 
dynamics, in addition to socio-cultural 
factors. lOPE is well placed to make 
substantial contributions towards 
strategic research in these areas, and is 
now updating its approach in integrated 
malaria vector management. 

Sandfly diet and vectorial capacity 

Leishmaniasis is a disease caused by 
parasites of the genus Leishmania, 
transmitted to man by several species of 
phlebotomine sandflies. The 
phlebotomine sandfly genera, Phlebotomas 
and Sergentomyia, are the major vectors. 
Leishmaniasis is prevalent worldwide in 
rural as well as urban areas of temperate 
and tropical regions. Its newly growing 
importance, especially in. developing 
countries, prompted the World Health 
Organisation to include it among six 
major tropical diseases, along with 
malaria, African trypanosomiasis I 
Chagas disease, filariasis, schistosomiasis 
and leprosy. 

The intensity of transmission is a 
function of the vectorial capacity, which 
is affected by, among other factors, the 
density and longevity of the vector. While 
blood is taken according to the 
development cycle, plant tissues are the 

common diet of sandflies, providing 
nearly half of the sugar meals of some 
species. These meals also contain certain 
carbohydrates, lectins and proteins which 
can compete with the Leishmnniil parasites 
for binding sites and thereby affect the 
establishment of infection. Since the life 
cycle of Leishmania takes place in the 
sandfl y gut, the parasites are exposed to 
the vector gut environment and digestive 
enzymes and products. 

In 1994, experiments were carried out 
to contnoute more evidence on 
phytophagy and evaluate its effect on 
fecundity and longevity of Kenyan 
phlebotomine sandflies, with reference to 
Sergeniomyia ingrami Newstead and 
Phlebotomus duboscqi Neveu-Lemaire. The 
first species is suspected to harbour 
uncharacterised Leishmania parasites, 
whereas the second is a confirm.ed vector 
of Leishmania major, the causative agent of 
cutaneous leishmaniasis in the Old World 
and also in the Kenyan focus in Baringo 
District_ 

Of seven "llllild test plants (Azadiradr.ta 
indica, Meliaazadarach, Ocimum kenyense, 
Ocimum suave, Rumex. usambarensis, 
Solanum incanum and Tagetes minuta) 
offered to S. ingrami and P. duboscqi, the 
flies were observed to b e highly selective, 
preferring R usambarensis andM. 
a:zadarach. These plants elicited a feeding 
preference similar to sucrose, while A 
indica and S. incanwn were less preferred. 
Ocimum kenyense, 0. suave and T. minuta 
elicited the poorest feeding response in 
both sandfly species, being only slightly 
more preferable than water. 

The species of plants used as food 
source also affected the fecundity of the 
flies. In the case of P. duboscqi, the highest 
mean number of eggs per female was 
observed in flies maintained on R 
usambarensis (54.05) and the lowest in 
those given only water (46.82). The 
maxima recorded were 101, 85, 127 and 
85 eggs when flies were offered R 
usamlxzrensis, S. inam.um, sucrose and 
water, respectively. 



The maximum longevity in S. ingrami 
as~oci.ated with the four diets was as 
follows: 28, 24, 21, and 9 days for R. 
usambarensis, sucrose,. S. incanum and 
water, respectively. The maximum 
longevity in P . duboscqi was 41, 44, 27, 
and 17 days for R. usambarensis, sucrose, 
S. incanum and water, respectively. 
Solanum incanum was associated with 
reduced longevity in both flies. The 
results show that sandflies have 
significant preferences for particular 
host plants, and that these different plant 
tissue meals can affect the population 
dynamics of the flies, which in turn has 
implications for their capacity to act as 
disease vectors. Further work is needed 
to determine how the host plant meals 
might affect the Leishmania parasites 
harboured by the flies. 

Biocontrol for mosquitoes 

Due to the difficulty in producing an 
effective vaccine for malaria, the 
development of other disease prevention 
measures assumes a greater importance. 

Several strains of Bacillus thuringiensis 
israelensis (Btt), an entomopathogenic 
bacteria active against mosquito larvae, 
have been isolated by ICIPE scientists 
from infected larvae from a rice 
irrigation scheme in Kenya. This year, 
the ICIPE mosquito colonies of Aedes 
aegyti, Anopheles spp. and Culex spp. 
were revamped to permit bioassays of 
Bti clones obtained from the Hebrew 
University. The projects' aim is to 
develop an improved larvicide by 
transferring genetic material coding for 
the toxic protein produced by Bti into 
another bacteria, Bacz1lus sphaericus, 
which has a longer persistence in th.e 
environm.ent than Bti. The 
determination of the LD50 of the clones of 
the two baci.lliisin progress, after which 
the clones will be tested in the laboratory 
and in the field. 

ARPPIS PhD students from several African countries watch 
while on ICIPE ecologist, leff, .samples mosquito IaNoe 
from a rice '"lgation canon/. Molatio and other mosquito
borne diseases ore Increasing In areas around datn5, 
quarries and lrrigaffon schemes which provide the water 
required for mosquito egg-laying and larval development. 

Dudustop-ing filthfties 

Biopestici.des made from Bt have been 
successfully applied against fly larvae in 
Finland, Tanzania and Kenya. An ICIPE
produced strain of Bt named 'Dudustop' 
has been used to treat pit-latrines and 
refuse heaps in densely populated 
settlement areas such as slums and 
refugee camps. 

In collaboration with UNHCR and 
the Government of Ethiopia, Dudustop 
has been applied to over 400 toilets in 
the Bonga Refugee Camp in southwest 
Ethiopia, to reduce filthflies and prevent 
trans-mission of fly-home diseases. The 
~umber of fly larvae in the toilets 
reduced rapidly after 2-3 weeks of 
treatment with the suspension, and the 
effects persisted for up to 3-4 months. 
The Bt slurry used :in the trials was 
produced in Finland. (See also under 
Outreach in this report). 
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T he great majority of rural 
communities in the tropics depend 
on the natural resource base for 

their sustenance and most often for their 
livelihood. Insects and related 
arthropods (spiders, mites, ticks, etc.) are 
an incontestably large part of the 
farmers' environment. Insects are the 
most common and diverse form of life. 
While estimates vary~ it is now generally 
thought that of possibly 12--15 million 
species of life on the planet earth, 5-6 
million may be arthropods, of which 
about 1 million are already known to 
science. 

ICIPE' s research for the past 25 years 
has been based on developing methods 
for pest control that respect the integrity 
of the environm.ent and of man's place 
in the natural world. IPM itseU is a 
management strategy that is based on 
the principle of maintaining and 
exploiting biodiversity as a component 
of sustainable agriculture. ICIPE' s new 
programme on Arthropod Biodiversity, 

·Conservation and Utilisation will serve 
to focus on arthropods and their 
diversity as a source of environmental 
services: as pollinators, recyclers of soil 
nutrients, natural enemies of pests, 
indicators of pollution and 
environmental change, and so on. 

Africa's ecosystems and their 
biodiversity, in particular, are important 
sources of new foods, pharmaceuticals, 
fibres and other products. The continent 
has 23 percent of the world's land, and 
ahnost a third of the world' s tropical 
forest cover. Yet, this enormous potential 
remains largely untapped. In 
agriculture-based economies, there is an 
especially close link between economic 
development and the conservation and 
sustainable exploitation of renewable 
resources. In our new programme, 
arthropods are being viewed as a natural 
resource which can be managed and 
exploited for income generation to help 
alleviate rural poverty. 

By virtue of its mandate and due to its 
strategic location in the tropics, ICIPE 

Chemical pesticides often have a deleterious effect on higher 
organisms. Oxpeckers such as these on the back of an ontelope In 
Kruger National Park, South Africa are under threat from the 
acaricldes used lo kl11 licks on domestic animals. 

will seek to play a stewardship role by 
generating baseline information for 
better understanding of arthropod 
biodiversity and its influence on the 
agriculture, forestry and health sectors. 
This will be achieved through biological 
sp.rveys and inventories that will later 
serve as indices for long-term 
monitoring of ecosystem sustainability, 
using arthropods as indicators. In 
addition to collecting data, such as on 
which arthropods occupy the different 
ecological zones, and da tabasing this 
information, ICIPE will also study the 
systems dynamics, and how species 
diversity is influenced by agriculture, 
forestry and other human activities. This 
knowledge will, in turn, help in 
developing management and 
conservation practices which will 
safeguard the system's integrity and 
which work in harmony with nature. 

The Centre will also play a catalytic 
and capacity-building role in arthropod 
biodiversity by compiling, updating and 
maintaining data bases which can be 
assessed and used worldwide. 

ARTHROPOD BIODIVERSITY 
AND CONSERVATION 

Biodiversity studies are not new at 
ICIPE. Many of the projects described 
elsewhere in this Report have a 
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biodiversity component. ·For"instance, in 
our plant pests research, surveys of 
stemborer species, as well as studies on 
the genetic diversity of their natural 
enemies, are essential components in 
developing a comprehensive 
management strategy for these pests. 
Likewise, surveying and assessing the 
attractiveness of diverse species of wild 
grasses to crop pests and thefr natural 
control agents is an intrinsic component 
of habitat management. Our surveys of 
wild plant hosts for sandfly sugar meals 
and as forage for the desert locust are 
included as essential pieces in the puzzle 
of understanding how these insects 
interact with biotic factors in their 
environment. Genetic and species 
surveys are also planned for some of our 
'new' target insects, i .e. the 
Mediterranean fruitfl.y and other 
fruitflies, honeybees and wild silkmof;hs. 

The new progranune will serve to 
broaden our biodiversity research 
perspective. This year, pilot biological 
surveys were initiated in two ecological 
.zones in Kenya, one in indigenous forest 
and the other in the coastal agro-ecozone. 
'This preliminary data will be included in 
an Africa-wide data base of species and 
their distribution and habitat range. 

Because they play such an important 
role in agricultural production and·health 
care, women will be targeted for training 
in biodiversity conservation and 
utilisation. Other groups which will play 
a major role in implementing this 
programme ar;ea are universities (both 
staff and students), research institutions 
and museums throughout Africa. 

COMMERCIAL INSECTS 

The prevailing poverty in Africa and in 
other tropical countries often compels the 
use of natural resources in ways that 
degrade and threaten the environment. 
Conservation per se is considered by some 
as a luxury if it competes with 
'development'. ICIPE's two projects on 
commercial insects can provide the 
rationale for conserving biodiversity for 

practical use in income-generating · 
activiti.es for rural communities, 
particularly women, in Africa. 

The efficient and profitable use of 
arthropods such as honeybees and 
silkmoths needs a steady flow of new 
research findings concerned with 
increasing the output, and a place where 
eventual problems can be addressed. 
ICIPE is currently in the process of setting 
up centres for both sericulture and 
apiculture which will serve Africa-wide 
projects and activities on these 
commercial insects. 

Apiculture 

Traditional bee~keeping (apiculture) in 
Africa often results in substantial losses in 
qiod.iversity. Due to lack of technical 
knowledge, the colonies are often 
destroyed during honey harvesting, and 
diseases and pests such as the wax moth, 
introduced. lOPE's apiculture project 
will seek to improve both the art and 
science of bee-keeping. Modern 
techniques of honey harvesting, queen 
rearing, colony hygiene and colony 
splitting need to be incorporated into 
African bee-keeping practices. The 
science of apiculture needs to be 
developed through research on the 
notorious stinging and absconding 
tendencies of the African bees, backed up 
by studies on their behavioural biology 
and chemical communication in the wild. 

The benefits to be accrued are many: 
improved foraging and pollination, 
leading to increased food production; and 
increased production of saleable high
value side products, such as honey, wax, 
royal jelly and other hive products, 

Figure 1. Dls/J'ibullon curves of the cubital Index of 
Apis melllfera .sspp. from ICIPE, Kenya. 
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leading to micro-enterprise development 
in the rural areas. · 

As a first step in assessing honeybee 
diversity, preliminary studies in 1994 
were undertaken to compare the cubital 
index of the proboscis length in two 
known Apis mellifera species in Kenya, A 
m. scutellata andA. m. nwnticola (Figure 1). 
The double-peak distribution curves in 
both subspecies indicates that there is an 
intercrossing between the two strains in 
the stocks maintained at ICIPE. The 
higher second peak of A m . scutellata and 
the lower of A. m. montic.ola is a strong 
indication that a higher degree of 
hybridisati.on exists in the former species. 
The pure races and the hybrids are being 
compared for honey yield, pollination 
capability, royal jelly production and 
stinging tendency. The floral calendar of 
different honey-producing areas of 
Kenya are being monitored to promote 
th.e use ofLangstroth hives. Methods for 
improved queen rearing are being 
perlected for colony multiplication and 
for studying other behavioural traits . 

Sericulture 

The raising of the domesticated silkmoth, 
Bombyx mori is a new agroforestry option 
for ~ca. Sericulture can be practiced in 
even the most modest circumstances to 
provide a high-'value silk fibre with a 
ready world market, as well as other 
useful by-products such as high-protein 
animal feed and industrial oils. 

Wild silkmoths provide the special 
tussah silk that must be harvested from 
the forests. These wild species are under 
threat due to the over-exploitation of the 
larvae as protein food (they contain up to 
23% protein) and to loss of habitat. 

lOPE's proposed project on the 
sustainable conservation of saturnlid 
silkm.oths and commercial utilisation of 
selected bombyciid races will provide the 
scientific back-up for development of 
integrated land-use systems. Several 
previous efforts at sericulture in Africa 
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Figure 2. Average fibre length of cocoons from 
three races ofthe silkmoth, Bombyx mori 
evaruated at ICIPE. 

have failed due to lack of research 
underpinning and understanding of the 
problems of disease, egg diapause, and of 
the grainage required for producing 
bivoltine hybrids. 

Other than its research back-up, ICIPE 
will complete its preliminary market 
survey and will establish demonstration 
pilot scale processing units appropriate 
for srnallscale industries. Audiovisual 
sericulture training and working 
modules will be developed. 

In pilot studies this year, seven cultivars of 
the mulbeny,Morusallxl (Kanva/ 2; 541; 
536; 554; Thailand; Embu and Thika)were 
screened against three races of B. mori 
(NB18;NB4D2apdSanish) inordertoselect 
themostproductiveraceofsilkmothfor 
commercialexploitation.Kanva/ 2rariked 
firstamongthesevenmulberries,followed 
by Embuand$41. The parameters followed 
were development time of the silkworm 
larvae, moulting time, oviposition, 
occurence of disease and the silk .fibre 
length per cocoon. These preliminary 
experimentswereperformedat20-26°C 
witharelative_humidityof75-85%. The 
silkmothracewhich performedbestis 
NB18anditssurvivalrateis95% with no 
inddenceofdiseaseifpropermanagement 
techniques are followed. The female lays an 
averageof~570 eggs and the hatching of 
larvae is 90± 5%. Thelengthoftheyam 
checked withasinglecocoonreeling 
machine is 8(X)....870metrespercocoon 
(Figure 2). This race has been selectedfor 
commercial production and distribution to 
farmers. 
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I 
ndications are that in order to make 
progress against poverty, improved 
health, effective environmental 

management and other positive social 
changes, the d evelopment agenda must 
be much broader than implementing 
sound mao·o-economic policies alone. It 
must include greater and more 
sustainable~veshnentinhUinan 

resources and in institutions and 
infrastructure development (WRI, 1995). 
At lOPE, two major programme areas 
contribute to capacity building in ~sect 
science: the ARPPIS programme and 
PESTNET. 

More than any other continent, Africa 
lags behind the rest of the world in 
agricultural research, personnel and 
expenditure. Sub-Saharan Africa ( 43 
countries) had only 3.5 percent of the 
world's full time agricultural researcl1. 
personnel in 1985 as compared to China 
(26%) or the Asia-Pacific region (16%). 
The annual research expenditure in 
Africa was only 4 percent of the total of 
about US$ 9.2 billion (1980 PPP dollars). 
The 22 more developed coWltries 
accounted for 52 percent of the total 
(WRI, 1994). These figures point to one 
possible reason why Africa has trouble 
feeding itself and has difficulty in 
finding its own solutions to agricultural 
and public health crises. ICIPE' s 
activities seek to rech-ess this imbalance 
by providing high level training for 
post-graduate students and for experts 
and practitioners of IPVM. The Centre 
extends its expertise and influence to 
other tropical regions through the 
medium of PESTNEI'. 

CAPACITY BUILDING 

ARPPIS 

The African Regional Postgraduate 
Programme~ Insect 5cience (ARPPIS) 
was established in 1983 as a collaborative 
training programme between ICIPE and 
African universities; with the prime 
objective of helping to meet the need for 

insect scientists and pest management 
specialists in Africa. To date, 29 
universities from 15 African coWlb.-ies cu-e 
collaborating with the ICIPE in ARPPIS. 

The ARPPIS PhD Programme is based 
at ICIPE, where students t.mdergo three 
years of training and thesis research. 
Students are registered at participating 
universities which examine and award 
them degrees. Currently, 40 students at 
various stages of research work, data 
analysis and thesis writing are at ICIPE. 
Seven students from six African countries 
joined ARPPIS on 1 March 1994, and four 
scholars were awarded tl1e P hD this year. 
To date, ARPPIS has produced 47 PhD 
graduates who are serving in :various 
capacities; mainly in Africa. Due to the 
success of fue programme in efficiently 
producing scientists of international 
quality, there has been a high demand for 
university participation in ARPPIS, with 
many universities using ARPPIS for their 
own staff development. 

The ARPPIS Sub-Regional MSc 
• Programme, established in 1991, is now 
operational in three sub-regional centres. 
Five students (all Zimbabweans) were 
enrolled in the MSc in Tropical 
Entomology (MTE) course for the 1994-
1996 programme at the University of 
Zimbabwe's ARPPIS sub-regional centre 
for Southern Africa. The course 
commenced on 28th March 1994 in the 
Department of Biological Sciences. 

The ARPPIS centre for westem Africa 
MPhil Programme at the University of 
Ghana; Legon selected its first class in 
1994 with 15 qualifying candidates (9 
Ghanaians and 6 other nationals) from 
the region. The ARPPIS Academic 
Board recommended that the 
programme in eastern and 
northeastern Africa a t Addis Ababa 
University be scheduled to start in the 
1996/97 academic yeru: in order to 
allow adequate time for planning. 
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The intematJonal group tralnfng courses for IPVM praclil/oners a re 
important PESTNET outreach activities. Hare, partic ipants to the 
course on Management of Livestock Pests in the Developing 
Tropical World- Ticks and Tsetse, examine local Zebu cattfe for ffck 
infestation and disease symptoms. 

Professional care e r developm e nt 
programmes 

The general objective of professional 
development progranunes at the lOPE 
is to help scientists and technologists 
acquire specialised research skills, while 
the trainees themselves provide a service 
or make an intellectual contribution to 
the Centre. Filieen (15) young PhDs 
from five African countries and China 
worked at ICIPE under the Postdoctoral 
Fellowship (PDF) training programme 
in 1994. The trainees added vigour to 
ICIPE' s research in the fields of tsetse 
ecology (3), locust semiochemicals (3), 
tick ecology and biocontrol (4), 
biochemistry and molecular biology (3), 
biological control of stemborers (1) and 
biomathematics and population 
modeling (2). Two scientists were 
attached at ICIPE under the Research 
Associateship scheme, one from 
Tanzania working on the control of 
banana pests at Bukoba, Tanzania, and 
the other from the Netherlands who was 
attached to the ICIPE/ Wageningen 
Agricultural University (W AU) research 
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Under the VISiting Scien tist scheme, 
the ICIPE hosted Professor W. Ogana of 

the Department of Mathematics, 
University of Nairobi, who worked as a 
population modeller on a project on 
tsetse and ticks. Dr. William Overholt 
continued to serve at ICIPE as the 
coordinator of the ICIPE / W AU project 
on biological control of stemborers, and 
two Japanese scientists, Drs Keiji Takasu 
and Takahiko Hariyama, worked at 
ICIPE under sponsorship by the Japanese 
Society for the Promotion of Science. 

Working in collaboration with the 
national universities, colleges and 
polytechnics, the ICIPE offered short
term field training attachments to a total 
of 15 trainees. In addition, pest and vector 
management technologists were also 
offered individually tailored courses in 
field application of pest and vector ' 
monitoring and control methods. A total 
of 12 ICIPE staff members were involved 
in officially approved staff development 
training this year. 

Consumer-based training 
p rogrammes 

Four international group training courses 
were offered to integrated pest and vector 
management (IPVM) practitioners from 
the national research and extension 
services (NARES) and universities. A 
total of 56 scientists and technologists 
from 18 developing countries attended 
courses on the management of ticks, 
tsetse and stemborers of cereal crops. 

Technology demonstrations and 
training of farmers is U:ndertaken within 
countries collaborating with ICIPE and 
are reported below under PESTNET 
activities. 

OUTREACH AND NETWORKING 

ICIPE' s major mechanism for extending 
its experience and expertise beyond its 
research facilities in Kenya is through the 
meChanism ofPESTNET, the Pest 
Management Research and Development 
Network. PESTNET was established in 



1986 as a collaborative programme 
between. the ICIPE and national 
agricultural research institutions, with 
the objective of developing national 
scientific capabilities and skills in insect 
science. The major activities of PESTNET 
are: (i) interactive technology 
development; (ii) training, and (iii) 
information exchange. Although ten 
African countries (Rwanda, Kenya, 
Somalia, Sudan, Tanzania, Uganda, 
Zambia, Zimbabwe, Malawi and 
Ethiopia) have signed an agreement to 
cooperate with the ICIPE through 
PES1NET, this year activities progressed 
only in Kenya (crop and livestock pests), 
Tanzania (banana pests), Zambia (crop 
pests), Ethiopia (livestock pests) and the 
Sudan (locust), where PES1NET 
resident scientific teams are located. 
Research and development activities of 
PES1NET within the collaborating 
countries are reported under the 
respective research programmes. 

The research and development 
activities under PESTNET -Kenya were 
based mainly at the Kenya coast, under 
the ICIPE/KARI Kwale-Kilifi Adaptive 
Research Project (see page 16). Training 
activities continued in collaboration with 
KARl towards extending the adoption of 
environment-friendly technologies by 
the beneficiary farmers in coastal Kenya. 
Field days were held at the three on
farm locations in which 20-30 farmers 
were each trained in the adoption of 
pest-resistant cultivars of maize and 
sorghum as well as early intercropping 
of cowpea~ in maize .. In addition, a 
three-stage training programme was 
implemented for mass deployment of 
tsetse traps in Shimba Hills (adjoining 
the Game Reserve) in Kwale District, 
with the following target groups being 
trained: district/ divisional extension 
subject matter specialists (12); frontline 
extension officers from different 
locations (16); farmers (60). 

In Ethiopia, the research and 
development activities in 1994 have 

Dudustop, an ICIPE product, being diluted for appfication to pit 
latrines in Bongo Refugee Camp, Gambella, Ethiopia. Over 400 
toilets In the camp were treated with the slurry, which kills filth ny 
larvae and reduces the spread of contagious diseases. 

concentrated on research towards the 
management of tsetse (see page 23). In 
addition, the ICIPE undertook field trials 
and demonstrations on the control of 
filth flies in Bonga refugee camp, 
Gambella region, in partnership with a 
private company in Finland, the Oy 
G.A.C. The technology used was an 
lOPE-developed biocontrolsystem 
based on Bacz1lus thuringiensis (see page 
27). This year, three Ethiopian students 
completed their PhD training in ARPPIS. 

In Zambia, the PESTNET Resident 
Team was based within the Plant 
Production Unit at Mt. Makulu Central 
Research Station. The team continued 
with adaptive research and locale
specific trials on the management of 
stemborers using various technologies 
developed at ICIPE, including biological 
control with parasitoids, resistant crop 
varieties, natural products, behavioural 
manipulation and intercropping. A 
national symposium on the use of plant 
products as pesticides was held with the 
aim of identifying and bringing together 
resource persons involved in natural 
plant p esticides research. Training of 
Zambians under lOPE training 
programmes in 1994 included two PhD 
students, while another five students 
were trained through short courses at 
the Centre. 
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Research and developtnent activities 
in Sudan are based at ICIPE' s field 
station in the Red Sea area, and focused 
on developing strategies for the 
management of the desert locust. The 
activities are part of the locust 
semiochemicals project at ICIPE (see page 
18). Eleven Sudanese are being trained in 
the ARPPIS programme while a total of 
23 na~tionaJs participated in specialised · 
short courses held at ICIPE headquarters; 
two Sudanese nationals were at the Ic:rr>E 
as visiting scientists. 

In Tanzania, R&D activities were 
based at Bukoba, and were focused on 
banana pests. The team is headed by a 
former ARPPIS student who received his 
PhD from Kenyatta University during the 
year. Two other Tanzanians were trained 
in ARPPIS during the year, while four 
more participated in short oourses and 
one was a postdoctoral trainee at the 
ICIPE. 

INFORMATION, 
COMMUNICATIONS AND 
PUBUSHING 

Other important vehicles for putting forth 
the Centre's message and research results 
are through its infonnation and 
publishing activities. 

The Information Resource Centre (IRC) 
continued to grow in terms ofbookstock 
and services in 1994. Since its 
commissioning four years ago, the Centre 
has provided the necessary backup and 
support to research activities at ICIPE. 
The following reading materials were 
acquireP, this year: 1546 books, 295 
reprints, 222 subscriptions and 854 gifts, 
donations and exchanges. The computer 
database continues to serve the ICIPE 
fra ternity and beyond. About 2,000 
requests were handled by the existing 
IRC resources, and other queries ""'ere 
handled through the CGNET network or 
other available internet facilities. About 
125 searches on CD-ROM were 

performed, and the database has 
increased as a result of the addition of 
1784 records during the year. 

ICIPE is the focal point of the Pest 
Management Documentation and 
Information System (PMDISS). ICIPE/ 
PMDISS are linked by CGNET to all 
CGIAR centres through an hnproved 
electronic mail facility. Collaboration 
with AGRlS (Agricultural Information 
System) ofF AO was maintained and an 
exd1ange of data on CD-ROM from the 
FAO was the backbone of the literature 
searches carried out during the year. The 
IRC contributed to current awaTeness by 
in-house generation of indexes and 
abstracts by systematic scanning of all 
in-coming journals for relevant articles 
and searching the available CD-ROM 
packages. This information is available 
to all PMDISS subscribers. 

The ICIPE Science Press focuses on 
dissemination of information on 
integrated management of tropical insect 
pests and disease vectors by publishing 
and document processing for the Centre. 
This year the Press introduced two 
projects: The Environmental Publishing 
N etwork (ENVIRONET Links) and the 
University Students Attachment 
Programme (USAP). ENVIRONET is an 
initiative that can give a boost to 
environmental publishing, especially 
in Eastern Africa. USAP is a 'women's 
empowerment' project which takes on 

.attaclunent university students for on
the-job practical experience. The Press 
continues with complete in-house 
production and distribution of the 
international journal, Insect Science and its 
Application, now in its 15th volum.e. In 
addition to this journal, the Press has 
completed se~eral important 
publications in 1994, which are listed in 
the publications list (see page 39). 

The office of the Science Editor is 
responsible for editing of manuscripts 
generated by ICIPE scientists desfu1ed 
for international journals, and for 



preparing the Annual Reports. This office 
has also recently assumed interim 
coorc:tination for the editing of Insect 
Science a:nd its Application until a new 
scientific editor can be appointed to 
replace the out-going editor. In 1994, 
preparations for the publication of two 
books reviewing the current status of 
IPM were finalised in collaboration with 
UNEP. 

The Public Relations office is responsible 
for organising the programme for all 
visitors to ICIPE, and organising 
workshops and conferences, which this 
year included the 24th Annual Research 
Conference. In addition, the PR office 
organises induction of new staff and 
seminars. Some of the major activities this 
year included organisation of the very 
successful Third Intemational Conference 
on Tropical Entomology from 30th 
October to 9th November. The event was 
attended by over 200 scientists from 35 
different countries around the world. 

Among the many visitors to the 
Centre were the women members of a 
credit scheme for productive activities of 
women m Tanzania, a UNIFEM-funded 
project that deals with mobilisation, 
training and credit delivery for women in 
the rural areas. The week's study tour 
focused on control of mosquitoes and 
malaria. Among the many important 
visitors to the Centre were Dr. Fawzi H.. 
Al-Sultan, President of IF AD; Prof. 
Frederico Mayor, Director General, 
UNESCO; Dr. H Hayakawa, Director, 
JIRCAS; Prof. C. M. Karssen, Vice- . 
Chancellor, WAU; and Mr. Richard 
Jacobs, Director, DAAD Regional Office 
for Africa, Nairobi. 

RESEARCH SUPPORT UNITS 

Throughout 1994, six research 
support units provided specialist 
input into the Center's main research 
programme areas. The units were 
Biomathematics, Biotechnology, 
Behavioural and Chemical Ecology, 

Molecular Biology, Social Sciences 
Interface Research, and Insect and 
Animal Breeding. Two of the units which 
conduct independent research are 
highlighted below. 

Biomathematics 

The Biomathematics unit contributed 
towards improving the quality of 
research results at the Centre through 
various services in the area of 
btomathematics and GIS. Modeling 
activities were mainly done on tsetse, and 
biostatistical services were offered in the 
areas of design of experiments, analysis 
of data and interpretation of results. GIS 
services were in higher demand during 
the year, due to increasing awareness of 
the usefulness of GIS models. Most new 
projects now include some measure of 
GIS activities. Work continued on the 
compilation of the Kenya Coast database 
for the ISERIPM project. Collection and 
generation of socio-economic data took 
precedence, and gee-location of trial sites 
was accomplished during the year. In the 
tsetse project based in Nguruman, data 
collected from tsetse monitoring traps 
over the period May 1993-December 
1994 was used to generate spatio
temp·oral maps. These maps show tsetse 
popu]flti.on density dynamics by species 
and sex per trap per season. 

One important activity was the 
statistical study of agricultural 
production of smallscale farmers in sub
Saharan Africa, who provide the 
greater proportion of food consumed in 
Africa. Smallscale farmers produce at 
levels far below the expectations of the 
various packages developed by scientists. 
ICIPE has developed models to predict 
production levels, given the various 
factors responsible for low levels of 
agricultural production. A statistical 
examination of our model fitted to a set of 
survey data on this subject revealed that 
improving the farmers' management 
level can greatly enhance their 
productivity. Further statistical 
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an.alysis of the data set showed that the 
various factors that constitute the 
farmers' management level could 
broadly be classified into three groups, 
viz~ resources (labour and farm 
implements); personal characteristics 
(educational level and age), and external 
assistance (contact with extension 
agents/ assistance), in that order of 
importance. 

Social Sciences 

The development of social science 
research at ICIPE is a direct response to 
the basic goal of the Centre to develop 
pest and vector managem.ent 
technologies appropriate for the 
production systems and for the economic 
and social circmnstances of the potential 
users of such technologies, who are 
mainly smallscale agricultural producers 
and pastoralists. Today it is firmly 
established that the efficacy and 
sustain ability of new pest and vector 
management technologies can be assured 
and its adoption and impact enhanced if 
socio-economic analysis is effectively 
integrated in the R&D process_ 

Two important research projects of the 
Centre currently under implementation 
in the Coast and Western. Provinces of 
Kenya are being coordinated by the 
Social Sciences Unit with social scientists 
working hand-in-hand with biological 
scientists in such areas as plant pests and 
vectors of livestock diseases: The 
Interactive Socio-Economic Research for 
Bio-Intensive P~st Management Project 
(ISERIPM) and the adaptive research 
project on community-based 
management of tsetse and 
trypanosomiasis (ARCMIT). Among the 
main achievements in 1994 in the latter 

project are (i) the creation of an effective 
community organisation for tsetse 
control, and (ii) the wide participation of 
the local population in such activities as 
tsetse control, including trap construction 
and servicing; financial contributions; 
and monitori.l1.g impact of tsetse control in 
collaboration with the researchers. Most 
importantly, there was a validation of the 
benefits of interactive research involving 
the social and biological scientists 
working on the project, and in 
collaborative activities involving 
personnel of the Kenya Ministry of 
Agriculture, Livestock Development and 
Mark€ting (MOALDM). The key test of 
the success of the community-based 
approach will be the sustainment of 
trapping even after very low levels of 
tsetse population and trypanosomiasis 
incidence have been attained. 

Another area benefiting from socio
economic research was the project on 
Interactive Development and Application 
of Sustainable Tsetse Management 
T eclmologie.s for Agropastoral 
Conununities in Africa. This concerned 
the assessment of the impact of tsetse 
trapping in Ngururnan~ Kenya and 
investigation into problems hampering a 
corn.munity:-based approach of tsetse 
control in this region. A study was 
conducted on the capacity of the 
agropastoral comm.unitym this region to 
adopt and manage the tsetse trapping 
technology. The r€search results indicate 
that tsetse trapping in Ngururnan has 
reduced the tsetse menace in the area, 
and has permitted the use of larger land 
areas both for livestock grazing and 
cultivation.. The importance of promoting 
a commuruty-based and self-reliant 
approach was clearly demonstrated. 
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]oumal of the Science of Food and Agriculture 64, 
47-52. 94-1175 

Obeng-Ofori D., Njagi P. G. N ., Torto A., Hassan ali A. 
and Amiani H Sex differentiation studies reJating 
to release aggregation pheromones of the d esert 
locust, Sclzistocerca gregaria. Entomologia 
Experime11talis et Applicata 73,85-91. 94-1215 

Obeng-Ofori D., Torto B., Njagi P. G. N ., Hassanali A. 
and Amiani H. Fecal volatiles as part of the 
aggregation pheromonecomplexofthe desertlocust, 
Sclzistocerca gregoria (Forskal) (Orthoptera: 
Acrididae). ]oumnl of Oremiazl ErologJJ 20(8), 21J77-
2087. 94-1214 

Ochieng' -Odero J.P. R Does adaptation occur in insect 
rearing systems, or is it a case of selection, 
acclimatization and domestication? lnsecl Science 
and its AppliClltion 15(1), 1-7. 94-1211 

Ochieng' -Od,ero J.P. R., Mzingirwa A. M, Njoroge P. 
E. W ., Bungu M.D. 0., Munyinyi D. and Onyango 
F. 0. Larval critical weight, pupation and adult 
fecundity in the spotted stem borer, Cl1ilo pa.rtellus 
Sv..rinhoe (Lepidoptera; Pyralidae). An index of 
quality. Insect Sci£nce and its .App!irntion15(2), 123-
127. 94-1218 

Odulaja A., Afonja B. and Bamiduro T. A. Analysis of 
variety trials in the presence of non-random time 
effect. Biometrical ]oumal36, 70-85. 94-1251 

· Oghiake S. and Odulaja A. Oassification of cowpea 
cultivars for field resistance to the legume pod borer, 
J\lfamCll testulalis in Nigeria. Annals of Applied Biolog~j 
122, 6fr77. 94-1152 

Olu:bayo R. 0., Mihok S., Munyoki E. and Otieno L. H. 
Dynamics of host blood effects in Gloss inn morsitmrs 
sspp. infected with Trypanosoma cougolense and T. 
brucei. Pamsitology Research 80, 177-181. 94-1192 

Onyango F. 0. and Ochleug' -Odero J.P. R. Continuous 
rearing of maize stem borer BrtsseoTa [11sro on an 
artificial diet. E11tomologia Experimental is et Applicatn 
73, 139-144. 94-1253 

Onyango F. 0 . and Ochieng'-Odero J. P. R. 
Laboratory rearing- of the legume podborer, 
Mnmca testulalis Geyer (Lepidoptera: Pyralidae) 
on a semi-synthetic diet. Insect Sciena amf its 
Application 14 (5/6), 719-722. 93-11% 

Overholt W. A., Ogedah K and Lammers P. M. 
Distribution and sampling of Cl1ilo parlellus 
(Lepidoptera:Pyralidae) in maize and sorghum in 
the Kenya coast. Bulletin ofE11lomo{ogirnl Research 84, 
367-378. . 94-1208 

Overholt W. A., Ngi-SongA. J., KimaniS. K, Mbapila 
J ., Lammers P. and Kioko E. Ecolog-ical 
considerations of the introduction of Cotesin jlavipes 
Cameron (H ymenoptera:Braconidae) for biological 
control of Chilo partellus (Swinhoe) 
(Lepidoptera:Pyralidae), in Africa. Bioamtrol Ne-UJS 
and Injomratio11 15(2), 19N-2AN. 

Prasad}. S. and Sesbu Reddy K V.Hot water treatment 
for banana planting material made easier. lnfomuSll 
3(2), 16. 94-1254 

P:rop:rowski T. J.,. Robert P. H. and Maniania N. K 
Contact toxicity of the mycotoxin destruxin E to 
Empcasca vitis (Gothe)(Hom: Ocadellidae). ]ournnl 
of ApplieJ:i Entomolog~j 117, 135-143. 94-1191 

Raguraman S. and Saxena R. C. Effects of neem seed 
derivatives on brown planthopper symbiotes. 
Phytopamsitica 22(4), 299-307. 



ReduthD.,GrootenhuisJ.G.,OlubayoR.O.,Muranjan 
M., Otieno-Omondi F. P., Morgan G. A., Brun R., 
Williams D. J. Land BlackS. J. African buffalo 
serum contains novel trypanocidal protein. Tire 
journal of EuknnjOtic MicrobiclOgJJ 41(2), % -103 .. 

94-1189 
Saxena R C. The neem tree: Its potential for developing 

countries. GloOOl Pesticide Ctrmpaiguer 4{2), ~-
Stiles J. K, Otieno L. H., Chaudhucy M. F. B. and 

Moloo S. K Upsurge of the tsetse fly Glossiua 
swymrertoni at Nguruman, Kenya. Medical aud 
Veterinary Entomology 8, 199-200. 94-1205 

Torto B.,Obeng-Ofori D., NjagiP. G. N., HassanaliA. 
and Amiani H. Aggregation pheromone system of 
adult gregarious desert locust, Schistocerca gregoria 
(Forskal).]oumal ofC!Jemicnl EcologJj20, 1749-1762. 

94-1213 

B. Miscellaneous publications by ICIPE staff 

Oritere P. 0. Community Development: Its Conceptions 
mrd Pmcticewith Emphasis on Africa. Gideon J. Were 
Press, Nairobi. 

Kiros F. G. Spearheading social science interface 
research. Dudu 48/ 49. 

Lako G. T. Soutllem Sudan: Tire Foundation of a War 
Eamomy. Verlag Peter Lang EmbH, Frankfurt a.m. 

Pathak M. D. and Khan Z. R brsecf Pests of Rice. 
International Rice Research Institute, Manila, and 
lntemationaJ Centre of Insect Physiology and 
Ecology, Nairobi, 89 pp. 

Raina S. K Development of a biocontrol strategy for the 
managementofthedesertlocustSdristocercngregaria. 
In: Biological Co11trol of locust arzd GmssJropper.llTA 
Cotonou,. Benin. CAB Publication UK ed., pp. 54-
56. 

Smith C. M., Khan Z. R. and Pathak M.D. Techniques 
for Eualuating [nsect Resistance in Crop Plants. CRC
Lewis Press USA, 320 pp. 

Ssennyonga J. W. Resource allocation in polygamous 
families in the Lake Victoria Basin, in Kenya: 1ts 
implications for development. In: Wesner S. and 
BradleyC. ( eds.) Africmr Famfl y: Response to Ecologicnl 
Clra11ges. Greenwood Press, USA. 

Warrel E. Pest control forresource-poorfarmers: lClPE' s 
approach. Pesticide Outlook 23-25. 94-1195 

Reprints of articles witlr a cn/1 mmrberat tl1etmd of tire citation 
am be ordered from tlre Docrmrenialisl, ICIPE. 

C. Publications published by ICIPE Science Press 

AAP AM. Monograph series on Administrative 
Responses to the African Economic Crisis: 
- The Case of Ta11Zil11ia. Edited by R Baguma, M. 
Halfani and A. Sendaro. ISBN 92 9064 0804, 102 pp. 
- The Case of Nigeria. Edited by Dele Olowu, Mufu 
LaleyeandVicto'rAyeni.ISBN929064082X,103pp. 

Chaudhury M. F. B. (ed.) Insect Plzysiologlj and 
Biochemistry. (Pew Africa Ecology Series). ISBN 92 
9064 064 2, 202 pp. 

Development's lAst Frmrtier: W1Uit Prospects? Four essays 
on African Development. Edited by Sa dig Rasheed 
ISBN 92 9064 071 5. 144 pp. 

Elkinton J. S. Insect Population Ecology: An African 
Perspective. (Pew Africa Ecology Series). ISBN 92 
9064 063 4, 99 pp. 

Food and Agriculture Organization of the United 
Nations (F AO).Integrated Vegetnble CropMmU'/gemm't 
in the Sudan. Ectited by Z. T. Dabrowski ISBN 92 
9064 0871. 71 pp. 

International Centre oflnsect Physiology and Ecology 
(lOPE). Annual Report Highlights 1993. ISBN 92 
9064W07. 64pp. 

I CIPE. T edmiques of Irrsecl Renri11g for the Development of 
Ju tegrated Pest and Vector Management Stmtegies (Vol. 
1 ). Edited by J. P.R. Ochieng' -Odero. Proceedings of 
the International Group Training Course on 
Techniques of Insect Rearing for the Development 
of Integrated Pest and. Vector Management 
Strategies.16March-3 April1992.ISBN92 9064065 
X. 284pp. 

'ICIPE. Proceediugsoftlre Workshopon Effoctive Nettoorking 
of Research mrrl Deuelopmeuf 011 Enviro11mentally 
Sustniuable Locust Control Metlrods Among Lccust
Affeded Cormtties. 16-18 September1991. Edited by 
P.G.N.NjagiandM.F.B.Chaudhury.lSBN929064 
066 9.147 pp. 

Kenya Marine Fisheries Research Institute and the 
European Economic Community. Recent Trends of 
Researdr ou lAke Victoria F islreries. Proceedings of the 
Second EEC Regional Seminar on Recent Trends of 
Research on Lake Victoria Fisheries, 25-27 
September 1991, Kisumu, Kenya. Edited by E. 
Okemwa, E. Wakwabi and A. Getabu. ISBN 92 9064 
078 9. 198 pp. 
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1994 ICIPE Donors 

• African Development Bank (ADB) 

• African Fund for Economic and Social Development (AFESD) 

• Danish International Development Agency (D ANIDA) 

• Directorate for NGO, International Education and Research Programme (DPO), 
Netherlands Government (Biocontrol Project and Human Resource Development) 

• European Union-European Development Fund (EDF) 
• Finnish Government 
• The Gatsby O;aritable Foundation 

• German Academic Exchange Service (DAAD) 

• International Bank for Reconstructions and Development (World Bank) 

• International Development Researd1 Centre (IDRC) 

• International Fund for Agricultural Development (IF AD) 
• Japan Society for the Promotion of Science GSPS) 
• Kenya Government 

• Natural Resom·ces Institute (NRI), UK 

• Norwegian Government 
• Overseas Development Administration (ODA), UK 

• The Rockefeller Foundation 

• Swedish Agency for Research Cooperation with Developing Countries (SAREC) 

• Swiss Development Cooperation (SDC) 

• United Nations Development Programme (UNDP) 
• United Nations High Commission for Refugees (UNHCR) 

• United Nations Environment Programme (UNBP) 

• United States Agency for Intemati.onal Development (USAID), 
through the Hebrew University of Jerusalem 



ICIPE Governing Counci 1994 

Dr W. T . Mashler, Chairman Formerly Senior Director~ USA 
UNDP 43 

Professor M Ashbumer University of Cambridge UK 

Professor P. Esbjerg Royal Veterinary University, 
Copenhagen Denmark 

Dr D.P. Gapasin World Bank Philippines 

Professor S. 0. Keya University of Nairobi Kenya 

Dr B. E. Kipkorir Kenyan Ambassador to the 
United States of America Kenya 

Dr J. W . Meagher Formerly Chairman, Centro 
International de la Papa (CIP) Australia 

DrM.Mensah Formerly of IF AD, 
Economic Planning Benin 

Professor J. L. Ngu lmmuno-Biology Laboratory 
(WHO/ IBL) Cameroon ., 

Professor H. Rembold Max Planck Institute Germany 

Professor C. Safilios-Rothschild Professor of Sociology Greece 

Dr R W. Sutherst Commonwealth Scientific and 
Industrial Research Organisation Australia 
(CSIRO) 

Professor S. Takahashi Kyoto University Japan 

DrM_ Toure World Bank Senegal 

Dr H R. Herren Director General, ICIPE Switzerland 
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1994 Professional Staff (as at 31 December, 1994) 

MANAGEMENT AND GENERAL OPERATIONS 

OFFlCE OF THE DJRECTOR 

Dr. H. R. Herren. Director 
Prof. K N. Saxena, Deputy DiTOCtor (Rcw.rrclr) 
Mrs. R. A. Odingo, CIJief Plmmi11g Offia:r 
Mrs. D. W. Njoroge, Ser1ior lntemal Auditor 
Mr. J. R. Kapkinvoll, Ser1ior Prognmmre Officer 

Administration Division 

Mr. L. Okola, AdmiJJistrotioJl Manager 
Mr. J. F. Omange, Principrd Adnrini.stmti•<e O.ffo:u 

Human Resources 
Mrs.. P. A. Ogada, Prirrcipal Admi11istratire Offiw 
Mrs.. A. M. Mulei, Adminis.lmlitoe Officer 

Finance Di.vision 

Mr. V. Tandon, Fina11cilrl Marrager 

Accounting SeruJces (Duduui lie· based) 
Mr. R. M. P. Okura, Chief Accmmlant 
Mr. G. W. Kanza,. Prirrcipal Aa'Ormtanl 
Mr. Z. lGgecba., Project Accmm.latll 
Mrs. W. N. K Ssebunnya, Senior Syst<.'1fiS Arralyst 

CORE RESEARCH AND TRAINING PROGRAMMES 

PlANT PESTS: CROP PESTS RESEARCH 
PROGRAMME 

MPFS-Based 
Dr. K. V. Seshu Reddy,Scrrior Prirrcipal ResellrdJ ScierJiistfProgrnmme 

Leader 
Dr. R. C. Saxena., Senior Pri11cip.1/ Rf!SiliU'dr SciarJist 
Dr. Z. Rahman Khan, Principal Resmrclr Scierrlisl 
Dr. M 0 . Odindo, Senior .Resean:h Scientist 
Dr. J. 5. Prasad, Reserr.rdr Scimrti.st 
Dr. A. E. M. Nour, Scierrtist-iii-RcsiderJce 
Dr. S. 0. Aja.la, Scientist-irJ-Residence 
Dr. K. Ampong-Nyarko, Scientist-ir1-Residence 

lCIPE/WAU Collaborative Project 

Dr. W. A. Overholt, Visiting Research Scienfisl 
Dr. C. 0. Omwega, Senior Pos.ldocloml ResenrcJr Fellcno 
Dr. A. Takasu, Visiting Rcseardr Scierrtisl 

PESTNEf Projects 

Lusaka-Based 
Dr. C. F. Mugoya, Scimtijic Ofjirer!PESTNET 

Addis Ababa-Based 
Mr. G. Tikubet, Scicmlific Officer/PESTNET 

KwalefKjJjfi Adaptive Research Project 

Dr. 5. Sithanantlllllll, Senior Research Scientist 
Dr. A. W. Oendo, Research ScietJtisl 

PLANT PESTS: UDCUSTRESEARCH 
PROGRAMME 

Duduville-Based 
Prof. S. El Bashir Mohamed, Ser1ior Prorcipal Researd• ScWrtist/ 

Prograrnrl!j! Lmder 
Dr. S. K Raina, SerJior Rcscardr Scienlisl 
Dr. C. Inayatulla, S~rrrior Resenrdr Scientist 
Dr. B. Torto, Resenrclr ScW!Iist 
Dr. H. fl.1ahamat, Smior Postdoclomr Researdr Fellrrll! 
Dr. D. Obeng-Ofori,, Pastdoctoral Research Fellow 
Dr. P. G. N. Njagi, Posllfocloral Resenrclr Fellaw 
DL M. M. Ra.i, Sdmtiftc Officu 

Sudan-Based 
Dr. M_ 0 . Bashir, SeHior ReseardJ Scierrtist 

DISEASE VECTORS: ·LIVEST OCK PESTS 
RESEARCH PROGRAMME 

Duduville-Based 
Dr. L H. Otieno, Serrior Pri.rJcipt11 Resenrch Scimtist/Progrnrn1Jre 

Leader 
~r. G. P. Kaaya, Principii Researcil Scientist 
Dr. S. Mihok. Principal Researd1 Scientist 
Dr. L C. Madubunyi, Seru'or Resmrclr Scienlisl 

Dr. N. K. Maniania, &searclr Sder~tisl 
Dr. S. Essuman,. R£seard1 Scientist 
Dr. C. M~ Mutero, Resellrclr Scie.rrtisl 
Dr. Y. Xia, Re.seardr Scierrtist 
Prof. W. Ogana, Visiting R=rdr Scilmlisl 
Dr. R. 0. Olubayo, Postdocloml R.esearclr Fellrrll! 
Dr. I. M I. Abu Zinid, Pasldoctoml Resean:h Fellow 
Dr. (Mrs) M L. A. Owaga, S.mior Postdoctoml Re..<earcl1 Fellrr.u 
Dr. (Mrs) E. N. Mwangi, Postdodoml Rcsenrclr Fellow 

MPFS-.Based 
Dr. E. 0. Omolo, SerJior Researclr Scieulisl 
Dr. S. M. Hassan, Pasldoctoral Resenrd1 Fellmo 

ODA Special Project 

MP FS-Based 
Dr. M. M. Mohamed-Ahmed, Research Sciel'Jtisf 

UNDP Kwale/Kilifi Special Project 

Muhaka-Based 
Dr. J. B. Okey<r-Owuor, Senior Research ScieJJtisi/Sdentist-ir•-Orarge 
Mr. C. A. KyoriaJ, Research Sder1tis1 

DISEASE VECTORS: MEDICAL VECTORS 
RESEARCH PROGRAMME 

Dr.M. j . Mutinga, Principal Researd1 Sdentist/Progranmre Leader 
Dr. M Basimike, Research Scientist 

lNSTI1U110 NAL BUliDING, INTERACTIVE 
RESEARCH AND INFORMATION PROGRAMME. 

Training Programme 

Dr. V. 0. Musewe, Programme Lerukr 
Miss R. Runo, Trni.rJillg Officer 

ARPPIS Studen ts 

Miss L. N. Gkhuro, PILD. Sdro!ar Ymr 3 
Mr. B. S. K. Kaoneka, Ph.D. Scholar Year 3 
Mr. j . Magyembe-Mwes.igwa, Plr.D. Sd1o!ar Ymr 3 
Mr. C.J. M. Mutinda, Ph.D. Scholar Year 3 
Mrs. M. Nabasi:rye, PkD. Scholar Ymr 3 
Mr. L S. T. Jalloh, Plr.D. SdiO!ilr Year 3 
Mr. H. Tekie, Pf~D. Sdwlar Yenr 3 
Mr. T. T. Epidi, Plr.D. Sdaolar Ycnr 3 
Mr, E. Kinyua Nguu, PJr.D. Sclro/ar Year 3 
Mr. 5. Bengaly, PI1.D. Sdwl«r Yau 3 
Mr. F. Masaninga, Ph.D. Sdrclar Year 3 
Mr. A. J. Sum ani, Plr.D. Sdwlar Y cnr 3 
Mr. M.A. M. Ali, Plr.D. Scholar Ymr 3 
Mr. A. L. Deng, PI1.D. Sdwl.ar Year 3 
Mr. Y. 0 . H. Assad, Ph.D. Sclralar Year 3 · 
Miss 5. R. M. Kheir, Ph.D. Sd1olar Year 2 



~tr. J. J. Randriamananoro, PI1.D. Sclia/Jrr Ye.1r 2 
Mrs. E. N. R. Sd>itosi, PltD. Sclrolor Year 2 
~lr . N. Abdoulave, Ph.D. Sdw!ar Year 2 
Mr. M. H . AbakM, P!r.D. Sd10lar Year 2 
Mr. A. I. Tawfik, PJJ.D. Scl1olar YCilr 2 
Mr. H. A. F. Mohamed, Ph.D. Sdwlar Ycnr 2 
Mr. K. M. Kega, Ph.D. Scfzolar Year 2 
Mr. F. A . Demas, Ph.D. Sclwlnr Yl.'ilr 1 
Mr. J.-B. S. MuJtigwa, Ph.D. SdJOiar YCilr 1 
Mr. Abiy-Yenesew, Plr.D. Scholar Year 1 
Ms. S. :\lcinyi, Ph.D. SciJOiar Yrn1r 1 
Mr. C. M. Zimb.:i, Plr.D. Sdrolar Yrnr 'I 
Miss V. C. Ofomata, Pli.D. Scholar Ycr.r 1 

Mrs. Z. W. Njagu, Ph.D. Sd1o!ar \'ear 1 
Mr. M. N. S. Sallam, Ph.D. SdJolar Year 1 

PESTNET Secretariat 

Mr.]. J. Ondieki, P£STNET Coordinator 

Ub.rary, lnfonnation and Documentation Services 

Miss R. A. Washlka, ChiefCommtmimtiarrs Offici!r 
Dr. A. Ng'eny-Mengech, Ser1ior Scier.rce &tilor 
~lr. N. S. M. Nsu buga, S.•nior Librarinrr 
l\1rs. R. P O rtega, Senior Cormmmicalious Officer 

RESEARCH SUPPORT UMTS 

BEHAVIOURAL AND CHEMICAL ECOLOGY 
RESFARCH UNIT . 

Prof. A. Hassanali, Seuior Prirrcip.'ll Reserm:lt Sci<?ntisi[Urrit Head 
Dr. R. K. Saini, Senior Resmrdr Scienlisl 
Dr. S. M. 1.-\faladde, Serrior Rl:seardr Scier1list 
Dr. W. Lwande, Serrior Researd1 Scientist 
Dr. S. A. Lux, Seuior Research Scieutisl 

Banana Weevil Semiochemicals (Norway) 

Dr. l. 0.1'\deige, Senior Posldoctoml Resmm::lr Fcllmo 

MOLECULAR BIOLOGY RESEARCH UNIT 

Dr. E. 0. Osir, Senior R.csmrd1 Scicrtli.st}Unil Ht!ild 
Dr. N. M. Massamba, Senior Resrn1rdr SciL'Irtis! 
Dr. W. C.Z. 0. jura, Senior Research Scientist 
Dr. M. K. limo, Resmrclr Sci.t.'lllisl 
Dr. (Mrs) M. lmbuga,.. Sorior Postrlodor.1/ R.esellrclr F~llow 
Dr. (Mcs.) R. M. W. Vundla, Scrrior Scicrrtific Officer 

BIOMATHEMATICS RESEARCH UNIT 

Dr. A. Odulaja, Resmrr:lr Sci•mtisl/Unil Head 
Mr. D. M. Munyinyi, Pri!lc:i/XJI Computer Applicalions Specialist 
Mr. H. H. Meena, SerJiorCompuli.'r Appiiclllions Spocialisl (GISJ 

SOCIAL SCIENCE INTERFACE RESEARCH UNIT 

Duduville-Based 
Prof. F. C. Kiros, Principal Resenrcl1 Sci<.•utisl{Unil Head 
Dr. C. T . Lako, Senior Researdr Scienlist 

MPFS--Based 
Dr. J. W. Ssenyonga, Seuior Resmrc!r Scieulisl 

Muhaka-Based 
Dr. P. A. Cilitere, Scient is!-in-Re.sidcrrce 

BIOTECHNOLOGY RESEARCH UNIT 

Dr. M. Ma kayofo, Se1rior Resmrc!J and Df'r!dopmcr~l Sciculi.st/ 
UuiiHmd 

Dr. W. A. Otieno, Sc11ior Rcseardr Scieulist 
Mrs. M. A. Oketcn, Scimtific Offirer 

.RESEARCH SUPPORT SERVICES 

INSECf AND ANIMAL BREEDING UNIT 

Ouduville·Based 
Dr. C. W. Oloo, Senior Rese1rclr Scicntisl{Unit Hcnd 

MPFS-Based 
Mr. F. 0. Onyango, Sci~utific Ojfiet."'l' 

MBrfA .POINT FIELD STATION AND SATEuiTE 
FlElD RESEARCH SITES 

Administrative and Janitorial Services 

Mr. E. 0. Onyango, Senior Administrative Offi«r/Officer-in
Cirarge 

ICIPE SCIENCE .PRESS 

Ms. A. Kalama, Mnuager (011 sec.oudmenl from Kiaudn. 
Fourrd.'!lum> 

DUDU ENGINEERING WORKS 

Duduville-Based 
t\•fr. J. A. Mando, Prindpr1l Controller for Te.clwical Seruices 
Mr. D. Murali, Electronics and luslrumeulntiorr Eugincer 
Mr. M.S. Nakitare, Elcdronics and Iusmrrmmt Tedrrwlogist 

SELF-FlNANCING UMTS 

INTERNATIONAL GUEST CENTRE SYSTEM MEDICAL AND CUNICAL SERVICES UNJT 

Duduville-Based Duduville-Based 
Mr. J. A. Achilla, Princip.~I Busim:ss aud Gr1L'Ti11g Controller Dr. R. W. Kimokoti, Medical Officer 

MPFS-Based MPFS-Based 
Mr.). A. Kooro, Business and Gr/ering Conlrolh.'T' OT. E. C. Acltieng', Medimt Officer 

MBJTA POINT INTERNATIONAL SCHOOl DUDU TRAVEL SERVICFS 

~lr. F. 0 . Omolo, Deprrly Principal Mr. F. J. Utanje, Tnr,;d Officer 
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Financial Report 

US$ 000 

Income and Expenditure Account 
for fhe '{_ear ended 31 December 1994 1994 1993 

INCOME Grants 9,081.6 6,206.4 
Premium on foreign exchange certificates 81.6 
Miscellaneous 115.5 558 .. 6 

9,197.1 6,846.6 

EXPENDITURE Core Research 5,779.0 4.401.2 
R·esearch Support Services 446.1 290.4 
Tra inlng and lntemaflonal Cooperation 1,098.7 615.4 
Information 125.7 121.3 
Management and General Operations 1,093.7 794.7 
Currency Translaffon loss 299.7 --

8,842.9 6,223.0 

land and Buildings 159.2 6.6 
Scientific Equipment 70.7 165.4 

[ 
Office Equipment and Fumiture 70.2 38.2 
Vehicles 54.9 168.8 
Generators 20.5 

9,197.9 6,622.5 

(LOSS) SURPLUS for the year (0.8) 224.1 

Cost of Restructuring 219.5 

TOTAl (LOSS) SURPLUS FOR THE YEAR (220.3) 224.1 

US$ 000 

Balance Sheet 
as at 31 December 1994 1994 1993 

FIXED ASSETS Nominal value ---
ICIPE Riverside House 276.9 284.6 

CURRENT ASSETS : Consumable Stores 13.4 6.1 
Grants Receivable 1,712.0 506.5 
Debtors and Prepayments 1,554.2 478.2 
Deposits- Building Maintenance Fund 215.2 184.3 

- Oihers 1,416.8 
Bank Balances and Cosh 1,686.2 840.5 

5,181.0 3,432.4 

CURRENT UABILmES Bank Overdran (secured) 2,037.2 398.2 
Loan Repayable Within One Year 32.8 14.6 
Creditors and Accruals 1,912.1 1,448.9 
Unexpended Operating Grants 1,016.6 1,261.5 

4,998.7 3,123.2 

NET CURRENT ASSETS 182.3 309.2 ---
TOTAl NET ASSETS 459.2 593.8 

fiNANCED BY: Reserve Funds (59.9) 160.3 
Buildings Maintenance Fund 215.2 184.3 

155.3 344.6 
Deferred Financing 80.4 90.5 
Long Term Loan (5ecured) 223.5 158.7 

459.2 593.8 

46 • In aceotdance with the ICIPE Accounling Pofrcy,. all assets are written off to the Income & Expenditure 
account in the year of purchase. However, the Fixed Assets held by ICfPE as at 3 1 December, 1994, al cost, 
amount to US$ 6,750,680. (1993-US$ 6,435, 187) 



Donors for 1994 

GRANTS RECEJVED AND RECEIVABLE 

African Devel.opment Bank (ADB) 
African fund for Economic and Social 

Development (AFESD) 
Danish lntemafional Development Agency 

(DANIDA) -Danish Government 
European Economic Union {EEU) 
Rnnish Govemment 
Gatsby Charitable Foundation 
German Academic Exchange Service (DAAD) 
German Federal Ministry of Economic Cooperation 
Hebrew University of Jerusalem 
lnsHtute of Molecular Biology and Biotechnology-Greece 
International Bank for Reconstruction and 

Development (World Bank) 
lntemational Development Research Centre (IDRC) 
lnfemaflonal Fund for Agricultural Development (lFAD) 
Japan Society for the Promotion of Science (JSPS) 
Kenya Govemment 
Natural Resources Institute (NRI) -UK 
Netherlands Government 
Norwegian Government 
Overseas Development Adminl.strat!on (ODA)-UK 
PEW Trust (through World Wildlife Fund) 
Rockefeller Foundation 
SWedish Agency for Research Cooperation with 

Developing Countries (SAREC) 
SWiss Govemment 
United Naflons Children's Fund (UNICEF) 
United Notions Development Programme (UNDP) 
United Nations Environment P(ogramme (UNEP) 
United NaHons High Commissioner for Refugees (UNHCR) 
United States Agency fo.r International 

Development (USAID) 
Wellcome Trust 

TOTAL GRANTS REa:IVED AND RECEIVABLE 

Add : Unexpended Grants -brought forward 

Less : Unexpended Grants - carried forward 

GRANTS TAKEN INTO INCOME 
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(US$ 000) 

1994 1993 

326.6 

241.9 122.9 

746.8 452.5 
1,463.4 838.3 

120.0 19.6 
166.6 4.5 
230.0 215.3 
374.5 218.0 

30.7 
34.6 

480.0 664.8 
39.9 14.4 

349.2 386.2 
5.7 5.4 

29.3 61.5 
Z46.8 112.6 
752.0 394.7 
549.6 445.5 

7.4 
3.2 

328.5 337.0 

697.8 712.8 
6.0 

9.9 
1,891.3 1,729.5 

18.1 83.7 
54.8 

13.8 5.7 
7 .. 4 

8,836.7 7,214 .. 0 

1,261.5 253.9 

10,098.2 7,467.9 
(1 ,016.6) (1,261.5) 

9,081.6 6,206.4 
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Abbreviations and Acronyms 

AGRIS 
ARCMTI' 

ARPPIS 
AVRDC 
CGIAR 
CIMMYT 
DAAD 
ENVIRONET 
FAO 
GIS 
IARC 
ICRlSAT 
ICWG-IPM 
IFAD 
IITA 
IPM 
IPVM 
IRRI 
ISERIPM 

JIRCAS 
KARl 
MOALDM 
NARES 
NGO 
NRC 
PESTNET 
PMDISS 
ppp 

R&D 
UNCED 
UNDP 
UNEP 
UNHCR 
UNIFEM 
WAU 

I 

Agricultural Information System 
Adaptive Research Project on Community-based Management of 
Tsetse and.Trypanosomiasis (ICIPE project) 
African Regional Postgraduate Programme in Insect Science 
Asian Vegetable Research and Development Centre 
Consultative Group on International Agdcultural Research 
Centro Internacional de Mejoramiento de Maiz y Trigo 
German Academic Exchange Programme 
Environmental Publishirtg Network 
Food and Agriculture Organization of the United Nations 
Geographic information systems 
International agricultural research centre 
International Crops Research Institute for the Semi-Arid Tropics 
Inter-Centre Working Group on IPM 
International Fund for Agricultural Development 
International Institute of Tropical Agriculture 
Integrated pest management 
Integrated pest and vector management 
International Rice Research Institute 
Interactive Socio-Econonric Research for Biointensive Pest 
Management (ICIPE project) 
Japan International Research Centre for Agricultural Sciences 
Kenya Agricultural Research Institute 
Ministry of Agriculture, Livestock Development and Marketing 
National agricultural research and extension systems 
Non-governmental organisation 
National research centre 
Pest Management Research and Development Network 
Pest Management Documentation and Information System 
Portal Portal Pay 
Research and development 
United Nations Conference on Environment and Development 
United Nations Development Programme 
United Nations Environment Programme 
United Nations High Commissioner for Refugees 
United Nations Development Fund for Women 
Wageningen Agricultural University 

1994 ICIPE Annual Report 
Published by ICIPE Science Press 

Photographs: S. K Raina, 5. Mihok, G. Tikubet, 
P. Lisamu.Ua,J. W. Ssennyonga, C. M. Mutero, 
,E. Mwangi, Z ·. R. Khan, K. V. Seshu Reddy, 
W. A. Overholt, R. C. Saxena. 

Title page photograph: A natural hive consist
ing of several combs of the African honeybee, 
Apis mellifera scutellatn. The combs are ananged 
at a specific distance apart calle9. the 'bee space'. 
The dark colour of the combs is due to the 
protein-rich p.ropolis. 

PO Box 72913, Nairobi, Kenya 

Editing: A. Ng'erzy-Me11geclt 
Typesetting and design: I. A . Ogendo 
Cover and illustrations: N. M. Komeri 

Proofreading: D. Dsogo 



Insects are the most abundant and diverse form 
of animal llfe, with over one million known 
species estimated to cohabit the planet with 
man and other creatures. Now in its 25th year, 
the International Centre of Insect Physiology 
and Ecology (ICIPE) is redefining Its mandate 
research and develop envil'oJllllentally benign 
and affo.-dable methods for managing the 
myriads of insects and related arthropods that 
undermine food security, human and livestock 
health, and development in the tro pical regions 
of the world. 

A recent reorganis ation of the Centre ~r~•[•ot;•~s 
ICIPE's enlarged perspective on restoring the 
harmony between agricllltural activities, the 
environment and human welfare. New projects 
will sharpen the Centre' s focus on biodiversity 
and arthropod and habitat conservation, tllietu~~:~~ .. 
which have always been at the core of 
modus operandi. 

In our enlarged programme, commerclal 
exploitation of Insects such as the Ahlcan 
honeybee, Apis mellifera scutellata (shown on 
the front cover) and the silkworm moth are 
belng viewed as Important agricultural micro
enterprises for alleviating rural poverty and 
increasing the participation of women in the 
cash economy. particularly ln Africa. 

This Annual Report chronicles the evolution 
of ICIPE' s mandate in research and capacity 
building In Insect science during 1994. the year 
of celebration and of taking stock of its first 
quarter-century. 

. . 
The Internation al Centre of Insect Physiology and Ecology (1 CIPE) 
PO Box 30772, N a irobi, Kenya 

tctpe ISBN:929064091X 




