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WANZALA

Historically, the life of the people of Mwibale, a tiny village near Bungoma in western
Kenya, has always revolved around livestock. As ARPPIS scholar Wycliffe Wanzala
explains, cattle, sheep and goats are the centre pin of the village's economy, separating
the ‘haves' and the ‘have-nots’. “These animals are in reality ‘hoofed’ banks, which can
be converted into hard cash on a rainy day,” comments Wanzala.

However, as Wanzala further explains, in the past 50 years, this valuable stock has
been severely eroded by a combination of factors, including the increase in subsistence
farming and land fragmentation. This means that villagers, a majority of whom are
smallscale farmers, no longer have enough land for grazing livestock. This in turn has
resulted in a decrease of livestock numbers.

An even more serious threat to livestock farming in Mwibale is posed by tick infestations.
“Ticks and tick-borne diseases (and related secondary infections) have adversely impeded
the development of the livestock industry in the village. On the one hand, ticks cause
high morbidity and mortality, and on the other they prevent the introduction of highly
productive breeds of cattle into these smallholder production systems. Ticks and their
associated dangers are expensive to control and place a huge economic burden on
poor smallholder farmers,” explains Wycliffe.

Theileriosis is a serious disease of animals belonging to the same genus as cattle due
to the infection caused by the protozoan parasite Theileria parva, which is transmitted
by the brown ear tick Rhipicephalus appendiculatus, and causes East Coast fever (ECF).
Worldwide, this disease costs over US%j 1 billion annually to control. East Coast fever,
is a serious theilerial disease, putting at least 24 million cattle at risk, and killing over
1 million of them each year. Thus, it poses a threat to the livelihoods of smallholder
farmers in sub-Saharan Africa. The impact of these losses is magnified by the knock-
on effect of lost opportunities for increasing production through the introduction of
improved breeds of cattle, which are particularly susceptible to tick-borne diseases.

“ECF, therefore, limits the ability of smallholder farmers to climb out of poverty by
moving from subsistence to market-oriented activities. There is a further urgency to
control this disease, based on the fact that smallholder farmers are expected to play a
major role in meeting the increasing demand for meat and milk in developing countries,
which is expected to double by 2020," says Wanzala.

He adds that many livestock farmers in sub-Saharan Africa cannot afford the classical
acaricides and drugs to treat tick-borne diseases. Moreover, acaricides do not provide
adequate control since they cannot reach the ticks embedded in the vegetation in dense
bush and rainforest. Spraying host animals will only target 5% of the ticks, while 95%,
which are always found on the vegetation in non-parasitic form, are left unaffected. In
addition, not only have ticks developed resistance to many of the existing acaricides,
but also the residues of some of these products cause environmental pollution and
contaminate food products. Also, adult ticks can survive for more than a year without
a blood meal

A number of alternative strategies for the control of ticks and tick-borne diseases
exist. Among those recommended are anti-tick repellents, which have recently been
recommended as prophylactics against ticks and the diseases they cause. Repellents
prevent tick encounters, attachment and feeding at individual level. As a result they
reduce the risk of host animals acquiring tick-borne infections, damage to hides and

skins, wounds following secondary infections and related immunological and toxicological
reactions.

In Mwibale village, like in many parts of Africa, the ticks' menace is not entirely
new. Wanzala’s uncle, 80-year-old Mzee Sinino, vividly remembers ticks as the most
troublesome livestock pests when he was a child, herding his father's cattle. The villagers
had in fact come up with strategies to control the pests. Mzee Sinino has narrated to
Wanzala how his father used to join other villagers in the burning of communal grazing
pastures in the village to kill ticks prior to the rainy seasons, and in hand picking the
insects off the bodies of animals and then burning them.




During his own childhood Wanzala watched Mzee Sinino apply several ethnopractices
on tick-infested cattle, including plant-based acaricides in the form of concoctions.
These were usually applied as dusting powders, pastes, juice extracts and decoction
substances. Other plant treatments included bolus, infusions or smoke. Wanzala would
often accompany his uncle on numerous consultation missions in the neighbourhood.
His uncle was fondly known as omulesi wa efiayo ‘the maid of the livestock’, which
literally means one who provides primary healthcare to the animals in the village and
is consulted in major cases involving livestock ill-health.

Consequently, ethnopractices caught Wanzala's eye. “| was fascinated by the rich
repertoire of traditional knowledge and techniques applied in almost all spheres of

people’s lives, be it in agriculture, healthcare, delivery of children, in livestock or in
fisheries,” he recalls.

Working with nomadic pastoralist communities in Turkana District and in Baragoi division
in Samburu District, Kenya, during his research project for his masters thesis, Wanzala
encountered many more livestock health ‘experts’ like Mzee Sinino. This further fuelled
his interest in studying indigenous ethnoveterinary practices.

Wanzala joined icipe's ARPPIS programme in 2005 to undertake doctoral studies targeted
at identifying plant ethnobotanicals with anti-tick repellent properties within the Bungoma
District of western Kenya. International Foundation for Science (IFS), Organization for
the Prohibition of Chemical Weapons (OPCW) headquartered at The Hague and the

Wageningen University and Research Centre of the Royal Covernment of the Netherlands
fund this project.

His research focuses on an ethnobotanical survey, following a series of experiments
in the laboratory and field, through which he has identified essential oils of two
plants, ‘nanjaka’ (Tagetes minuta) and ‘kamang’ulie’ (Tithonia diversifolia). The Bukusu
traditionally used these plants as anti-tick ethnopesticides.

“In Bungoma District and probably throughout sub-Saharan Africa, T. diversifolia shrubs,
thick with yellow well-spread star-shaped beautiful wild sunflowers, are found growing
along road, river and valley sides as invasive weeds. They are widely distributed along
farm boundaries, adding a bright splash of colour to all the surrounding greenery,
especially near homesteads. Also in many disturbed sites of Bungoma District, a
colourful erect annual herb with creamy-yellow tube-like flower heads, commonly known
as marigold (T. minuta) is often found growing. The plant is notable for its strong
aromatic smell when crushed. It is indeed a troublesome invasive weed, particularly in

the agricultural areas of sub-Saharan Africa with enough rainfall for cultivation,” says
Wanzala.

Wanzala and his research team decided to involve Mzee Sinino and 14 other rural
livestock farmers in the project. In laboratory and field experiments, Wanzala reports
that the essential oils from these two plants have proved to repel a variety of livestock
ticks (e.g. Rhipicephalus appendiculatus, the red-legged tick R. evertsi and the tropical
African bont tick Amblyomma variegatum). The essential oil from T. minuta appears to
protect the animals against tick infestation for a longer period than the essential oil from
T. diversifolia. Mzee Sinino and his farming colleagues were pleasantly surprised when
they observed ticks dropping off their animals’ bodies upon application of the essential
oils extracted from plants coming from their own locality. The farmers now agree that,
compared to the classical expensive and often unavailable synthetic acaricides, these
repellents are a more appropriate alternative.

But one question, which requires further investigation, remains: Do such animals, treated
with the essential oil of either plant, confer some protection to non-treated animals by

virtue of their presence in the herd as is the case in the icipe tsetse repellent collar
strategy?

In the meantime, Mzee Sinino and his neighbours are all set to learn how to extract
and formulate the tick repellents, and to experiment with similar plants on their farms.
Already some farmers have shown initiative in this direction, using their own knowledge
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of plants with medicinal properties, which they have started testing. These initiatives
have the potential to become new projects that will validate indigenous knowledge.

Wanzala indeed feels that some of the strengths of his research include the partnerships
and capacity building at community level achieved. These aspects have allowed the
local people to work alongside scientists and share their expertise. In turn, they have
become key ingredients for the development of a self-sustainable ticks control effort
under the sole management of the community. Mzee Sinino explains with enthusiasm:
“This project has changed the life of the Mwibale community. Not only have the villagers
found a way to control ticks without using expensive acaricides, but the study has also
led to more people working together to achieve common goals. Yes, people talk more
to one another. And more importantly, livestock is quickly regaining its place as the
precious asset of this village!”.




John BWIRE
(DRIP MSc Scholar)
Sponsor: DuPont Corporation, USA

John Bwire came to icipe as an apprentice, looking
for a base where he could do scientific research.
He found that, and more. His ground breaking
MSc level work on scorpion venoms has not only
earned him the jcipe Governing Council award,
but a reputation as a leading researcher on the
subject in East Africa. In the testimonial below,
John shares his dream to advance his skills to
doctoral level.
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Last year, the icipe's Governing Council awarded me the prize for the best published
scientific paper. The news came as a surprise to me, first because the prize is highly
coveted and students invest a huge amount of time and effort, and push whatever
boundaries they have to, to win it. Second, from the list of papers lined up for

competition, mine was the only one based on MSc level project work; the rest were all
PhD projects.

The paper, which was entitled ‘Identification of insect-selective and mammal-selective
toxins from Parabuthus leiosoma venom, published in the journal Toxicon, was based
on my research, which endeavoured to establish the potency of venom among different
scorpion species, with respect to their locality. This was through activity guided separation,
purification and identification of an insect-selective toxin. My research was aimed at
expressing the gene in the insect-selective toxin by cloning and introducing it into a
baculovirus to form a recombinant virus that could be tested in the field for its efficacy,
effect to the environment and toxicity to non-target organisms. Once established, this
virus could be incorporated into icipe’s existing integrated pest management (IPM)
strategies. My work would in effect advance the Centre’s mandate of searching for
effective, affordable and environmentally-friendly ways to control disease vectors as well
as pests that are harmful to humans, animals and plants.

| came to icipe in 1998, as an ‘apprentice’ in the Behavioural and Chemical Ecology
Department, where | worked on several projects under Dr Zeyaur Khan, Dr Lucie Rogo
and Dr Wilber Lwande. Right from the start, | learned that arthropods (insects, ticks,
mites, spiders and others), the most diverse and abundant life forms on Earth, are the
major contributors to Africa’s lack of sustainable growth, because of their ability to
severely reduce the output of humans, animals and plants. At the same time, because
of their tremendous biodiversity, they also hold great potential for Africa’s development.
However, the beneficial arthropods of Africa are among the most underutilised and
threatened resources of the continent. This knowledge guided me when the icipe Capacity
Building Programme offered me a DRIP fellowship to undertake an MSc. It led me into
unfamiliar ground, to work on one of the most dreaded and feared arthropods—the
scorpion. It also led me into the relatively unknown world of bioprospecting, which
involves the systematic search, development and commercialisation of useful chemical
products from natural sources.

Scorpions are of considerable interest to scientists as well as to laymen, first because
of their medical importance (causing envenomation on stinging). Moreover, scorpion
venom is a significant cause of morbidity and mortality in some parts of the world. For
instance, in Mexico, about 10,000 scorpion stings occur annually, causing the death of
as many as 800 people. Scorpion stings and related consequences are also common
occurrences in Kenya in the heavily infested areas.

Scorpions are becoming increasingly threatened by habitat destruction and by the
growing exotic pet trade. Due to their small litter sizes, long generation times and the
slow survivorship among sexually immature females, most scorpions have a low rate
of population growth. Many are also extremely habitat-specific and range-restricted,
exacerbating the risk of their extinction due to human activities.

The long period of cultural history of scorpions makes them an interesting model for
biogeographical and ecological studies, as well as in biodiversity related disciplines.
Scorpions are often abundant in suitable habitats and are of considerable importance
in ecological food webs, particularly in respect to controlling insect populations.

It is also interesting to note that scorpions are the most unusual arthropods in that
all species give birth to young ones and several are asexual. Moreover, scorpions are
blind, which is why they have invested heavily in venom for prey capture and defence,
a background that motivated the current study. Nevertheless, scorpions are equilibrium
species and valuable bioindicators. This means that their disappearance is an indication
of habitat degradation. They also hold the status of ‘charismatic microfauna’, which

predisposes them as a flagship species in programmes aimed at conserving terrestrial
invertebrates.




My work will contribute new knowledge on scorpions, another reason that makes the
award from the icipe Governing Council especially thrilling. However, getting the award
was not a Sunday walk in the park. The publication of the scientific paper was preceded
by a long, challenging journey. Hunting for scorpions is a tiring exercise; you have to
lift stones, peel the bark off trees and even travel at night with a UV-lamp (because
scorpions have the ability to fluorescence). To withstand the pressure | needed support,
which | thankfully got from my supervisors, notably Dr Wilber Lwande, who encouraged
me to be focused and not to give up, and Prof. Ndiege who contributed to and assisted
me in the research work. Dr Hans Herren, the former director general of icipe, also
assisted in the collection of scorpions during his excursions. Last but not least, my

colleagues in the Bioprospecting Programme went scorpion hunting with me, and also
my fellow students provided moral support.

This research has been a worthwhile endeavour, which has seen me branded as
the pioneer researcher on the chemical analysis of East African scorpion venoms. |
can say that | came to icipe in search of a base where | could undertake problem-
solving research, and found that and more. | have gained a lot of theoretical, as well
as application-oriented knowledge through the Capacity Building Programme. More

importantly, the 10 years spent at icipe have helped me to focus towards a research
perspective.

The intellectual setting at icipe is extremely useful to a young researcher like myself.
It provides not only an opportunity to earn a scientific degree, but also the chance
to interact with scientists who are experts in their fields, and to benefit from their
knowledge and guidance. The various projects that | have been involved in during the
course of my apprenticeship and later when | enrolled for an MSc degree have given
me the opportunity to realise the joy in problem-solving oriented research.

Working on multiple research projects simultaneously, which is a unique feature of the
icipe research approach, is both challenging and fun. By getting immersed in distinct but
complementary research areas, students are able to participate in theoretical modelling,
fi e1d~oraented studies and laboratory work. This approach both broadens and deepens
one’s scientific understanding. In my view, the graduate programme trains students to
be creative, independent and resourceful, qualities that are vital for any scientist. As
an experimentalist, icipe has taught me how to overcome the inevitable problems that
arise in the laboratory. When | need help resolving particularly challenging issues, |
have always found my supervisors easy to approach. There is no question that icipe is
a great research institution in sub-Saharan Africa, and one that has enthusiastic and
gifted scientists.

On my part, spurred by my own humble, rural background, | am determined to be part
of efforts geared towards empowering resource poor rural communities by providing
them with affordable solutions to ensure the security of their livelihoods.

Indeed, | consider my decision to undertake research-oriented graduate study one of the
most important decisions of my life. Right from my school days, science, mathematics
or in fact, any area requiring analytical thinking has always fascinated me.

In this spirit, | hope to progress my research to PhD level. This will enhance my
involvement in the discovery of lead compounds for the development of medicinal drugs
and other useful natural products from biological sources. These mainly include plant
and arthropod defence secretions which provide us with an, as yet, untapped source of
highly specific toxins to use as molecular probes, and lead compounds for development
of therapeutic and insecticidal agents.
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Abdullahi Ahmed YUSUF
(ARPPIS PhD Scholar)

Sponsor: Netherlands Ministry of Foreign
Affairs’ Programme for Cooperation with
International Institutions (SIl) and the German
Academic Exchange Service (DAAD)

Ongoing Nigerian scholar, Abdullahi Ahmed Yusuf,
is involved in an intriguing research on how
Matabele ants raid termites. He talks about this,
and his dream of setting up a world-class insect
chemical ecology research group.

80




e
x;;h‘ - l‘.

| was born in Zaria, Kaduna, in Nigeria and graduated with a BSc in biological sciences g s
from the University of Abuja, Nigeria. In 2003, | obtained an overseas scholarship,

through the Petroleum Technology Development Fund (PTDF) of Nigeria, to undertake Abdullahi Ahmed
an MSc in instrumental analytical sciences with speciality in environmental analysis at YUSUF

the Robert Gordon University, United Kingdom. After completion of the programme |
continued to teach and research at the same university, until 2006, when | left after
securing an ARPPIS PhD fellowship.

My research is on ‘Understanding the behaviour and chemical ecology of the African
termite-raiding ant (Pachycondyla analis) that could lead to the development of a novel
termiticide’. This topic appealed to me because it involves both biology and practical
analytical chemistry. Right from the early stages of my studies as a scientist | always
wanted to be involved in research that seeks solutions to problems by incorporating
basic biology and chemistry.

Moreover, termites are an interesting group of arthropods as they have both positive
and negative roles in the ecosystem. My research work is looking at turning the negative
roles of termites into positive use. Termites are more widely known for their destructive
nature. In their quest to acquire cellulose, they are capable of ruining crops and wooden
structures (like electric poles and houses), and even books and stationery.

In tropical countries, termites have co-existed with ants for over 100 million years and I§
as a result have engaged each other in a co-evolutionary arms race. Thus, some ants ~
have specialised as predators of termites (or even of arthropods in general). Conversely, y
termites have developed mechanisms for resisting these predatory strategies of ants.

One of the specialist termite-raiding ants is P. analis, commonly known as the Matabele 2\
ant. Matabele ants raid termites when the designated scout detects the presence of b
termite nests or foraging galleries. The scout then recruits a group of its mates who

attack the termites by breaking open their galleries and taking both the workers and
soldiers as prey back to their nest.

My study is exploring the P. analis and termite communication system; therefore, | am ]
conducting field and semi-field observations of these raids on the termites. In addition, -
I will also analyse the semiochemical blends used during the raids to identify their
potential as termite repellents.

Between April and September 2007, from a study site at the Mpala Research Centre
(MRC), Nanyuki, Kenya, | observed over 330 different raids on termites from 34 different “
nests of Matebele ants located within the property. \

So far, we have established the raiding dynamics of P. analis at Mpala. Based on this we = —7
have commenced work on the chemical ecological part, which entails the identification
of semiochemical cues involved in the ant’s raiding behaviour.

Understanding the behaviour and chemical ecology of the Matebele ant is of considerable -

theoretical interest from the perspective of evolutionary biology and may have potential
in the control of termite pests.

| am looking forward to going back to my teaching and researching job, so as to
contribute towards building capacity in insect science. My dream is to set up a world- 73

class insect chemical ecology research group, specifically tailored to addressing African 7z ./,
problems. v (

My research is a collaborative effort between icipe and the Department of Zoology and (
Entomology of the University of Pretoria in South Africa. It is funded by the Dutch Sl

funds for capacity building and the German Academic Exchange Service (DAAD) through

icipe. The Mpala Research Centre is acknowledged for allowing us to conduct this

research on their rich ecosystem. Field help is provided by Raphael Erangae of MRC

and is highly appreciated.




Donors to ARPPIS (1983-2008)

African Development Bank (ADB)

Australian Development Assistance Bureau (ADAB)
Australian Development Administration (ADA)

Biodiversity Monitoring Transect Analysis (Biota)

BioVision

Deutsche Gesellschaft fir Technische Zusammenarbeit (GTZ)

Directorate-General for Development Cooperation (DGDC)

Dudutech

DuPont Aid to Education

Diversa Corporation

Development Cooperation of the Ministry of Foreign Affairs of the Netherlands
European Community

Ford Foundation

Cerman Academic Exchange Service (DAAD)

German Federal Ministry for Economic Cooperation and Development (BMZ)
Institut de Recherché pour le Développement (IRD)

International Development Research Centre (IDRC)

International Fund for Agricultural Development (IFAD)

International Institute of Tropical Agriculture (IITA)

International Livestock Research Institute (ILRI) (formerly ILRAD)

International Foundation for Science (IFS)

Japan International Research Centre for Agricultural Sciences (JIRCAS)
Kirkhouse Trust

Multilateral Initiative on Malaria in Africa/Tropical Diseases Research (MIM/TDR)
National Institutes of Health (NIH)

Norwegian Agency for Development Cooperation (NORAD)

PEW Charitable Trust

Rockefeller Foundation

Scientific Technical and Research Commission of the African Union (AU/STRC)
Singenberg-Stiflung

Swiss Agency for Development (SDC)

Third World Organisation for Women in Science (TWOWS)

Tropical Biology Association

UNDP/World Bank/WHQ/TDR Special Programme for Research and Training in
Tropical Diseases

United Nations Development Programme (UNDP)

United Nations Educational, Scientific and Cultural Organization (UNESCO)
United States Agency for International Development (USAID)

World Federation of Scientists (WFS)

World Health Organization (WHO)

Zanzibar Government (Plant Protection Department)
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Current ARPPIS partners and collaborators

+ Academies of Science and Networks
African Academy of Sciences (AAS)
African Association of Insect Scientists (AAIS)
African Association of Universities (AAU)
African Forestry Research Network (AFORNET)
African Institute for Capacity Development (AICAD)
African Network for Agriculture, Forestry and Environment Education (ANAFE)
ARPPIS Scholars Association (ASA)
African Network of Scientific and Technology Institution (ANSTI)

East African Regional Programme and Research Network for Biotechnology,
Biosafety, and Biotechnology Policy Development (BIO-EARN)

International Foundation for Science (IFS)
Lake Victoria Research (VicRes) Initiative
Natural Products Research Network for Eastern and Central Africa (NAPRECA)

Regional Universities Forum for Capacity Building in Agriculture (RUFORUM)
Third World Academy of Sciences (TWAS)

Third World Organisation for Women in Science (TWOWS)
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Collaboration with advanced laboratories:

Brazil: Federal Rural University of Pernambuco, University of Sao Paulo, University of
Vicosa, Regional University of Cariri

France: ENSA Montpellier

Netherlands: University of Amsterdam

Germany: Universities of Constance, Kiel, Hannover and Zena
USA: Miami, Pennsylvania, Michigan State and Yale universities
Sweden: Swedish University of Agricultural Sciences

UK: University of Newcastle-upon-Tyne, Rothamsted Research

» National Research Organisations in African countries signatory to the icipe
Charter

+ International agricultural research centres (IARCs), e.g. ICRAF, ILRI, IITA.
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PARTNERS/
COLLABORATORS

ARPPIS Participating Universities, 2008

Country/University

ETHIOPIA

Addis Ababa University
P. O. Box 1176
ADDIS ABABA, Ethiopia

Haramaya University
(formerly Alemaya University
of Agriculture)

P. O. Box 138

DIRE DAWA, Ethiopia

GHANA

| University of Cape Coast
University Post Office
| CAPE COAST, Ghana

,Unlversny of Ghana Legoﬁ
P. O. Box LG 25, Legon
ACCRA, Chana

KENYA

Egerton University
| P. O. Box 536
' NJORO, Kenya

' Jomo Kenyatba Umversnty of
Agriculture and Technology
P. O. Box 62000
MNAIROBI, Kenya

Kenyatta Unwersrty
| P. O. Box 43844
NAIROBI Kenya

Maseno Unwersaty
| Private Bag
MASENO, Kenya

Moi Urﬁversity
| P. O. Box 3900
ELDORET Kenya

\ Unwersuy of Nairobi
| P. O. Box 30197
- NAIROBI, Kenya

MALAWI

University of Malawi
'P. O. Box 278

| ZOMBA, Malawi

\

Member of Council of

Vice Chancellors

Professor Andrias Eshete
President
E-mail: poffice@aau.eduet

Representative to
the ARPPIS Academic
Board (AAB)

Dr Curja Belay, Coordinator,

' Masters Centre for Eastern
 Africa

E-mail: gurjab@sc.aau.edu. or
gurja_belay@yahoo.com

Pro}essgBeEy Kassa
President

Rev. Professor E. A Obeng
Vice Chancellor
E-mail: vc ucc@yahoo com

| E-mail: Haramaya@haramaya.
| eduet

Professor Tadele Tefere
E-mail: tadeletefera@yahoo.com |

Dr Mary Botchey
E-mail mabotchey@yahoo.com

Professor Clifford Nii Boi Ta{goe Professor K. Afreh-Nuamah

Vice Chancellor
E-mail: vcoffice@ugedu.gh

Professor J. Tuitoek
Vice Chancellor
E-mail: vc@egerton acke

Professor Nick G. Wanjohi
Vice Chancellor
E-mail: vc@jkuatacke

~ Professor Olive Mt;gend;

Vice Chancellor
E-mail: kuvc@nbnet.co ke

Coordinator, Masters Centre for
Western Africa \
E-mail: knuamah@ug.edu.gh

 Professor Moses K. Limo
E-mail: mklimoh@yahoo.com or
eugradschool2004@yahoo com

Department of Zoology
E-mail: hkutima@yahoo.com

ﬁofessT:r Jones M. Mueke

| E-mail: muekejones@ku.acke {

' Professor Frederick N. Onyango Professor Dominic W, Makawiti

Vice Chancellor
E-mail: vc@maseno.acke

~ Professor Richard K. Mibéy

Vice Chancellor
E-mail: vemu@mu.acke

Professor G. A. O. Magoha
Vice Chancellor
E-mail: vc@uonbi.acke

Professor Zimani David
Kadzamira

Vice Chancellor
E-mail: vc@unima.mw

Deputy Vice Chancellor, ‘\
Academic Affairs

E-mail: dmakamtl@maseno ar.ke

' Professor Frederick M. E Wan}ala
E-mail: zoolodept@yahoo.com

' Dr Richard Mukabana
E-mail: rmukabana@uonbiacke

Mr Dylo F. Pemba \
Chancellor College 5
'P. O. Box 280, ZOMBA, Malawi

\I E-mail: pembadyl@chancounimamw |



Member of Council of
Vice Chancellors

Country/University

MAURITIUS

University of Mauritius

 Professor Indur Fagoonee
REDUIT, Mauritius

E-mail: goofa@uom.acmu or

i vc(@uom.ac.mu
NAMIBIA
| University of Namibia ' Professor Lazarus Hangula
Private Bag 13301, 340  Vice Chancellor
Mandume Ndemufayo Avenue, | E-mail: lhangula@unamna
Pioneerspark, WINDHOEK, Namibia
NIGERIA
Ahmadu Bello University Professor Shehu U. Abdullahi
PMB 1044 Vice Chancellor
| ZARIA, Nigeria E-mait: vc@abu.edung or

vcabu2004@yahoo.co.uk
Professor Olufemi A. Bamiro

Vice Chancellor
IBADAN, Nigeria E-mail: ve@mailuiedu.ng

' University of Ibadan
P. O. Box 8761

Representative to S
the ARPPIS Academic BARTNERSY
Board (AAB) COLLABORATORS

Professor Daneshwar Puchooa
Department of Agriculture
E-mail: sudeshp@uonm.acmu

.(\

' Professor Codwin Kaaya -
E-mail: gkaaya@unam.na -

 Professor Rowland | S. Agbede
| E-mail: risagbede@yahoo.com
| or nspngr@yahoo.com » ¥

i Professor Eaebayo Odebiyi
| Email: ¢/o dvc@uiedung or
bayoodebiyi@yahoo.com

Michael Okpara University of | Professor lkenna Onyido
Agriculture | Vice Chancellor
UMUDIKE PMB. 7267

UMUAHIA, Abia State, Nigeria | or lkennaonyido@yahoo.com

RWANDA
' The National University of Professor Silas Lwakabamba
Rwanda Rector

P. O. Box 56 BUTARE, Rwanda

[
REPUBLIC OF SOUTH AFRICA
| University of Pretoria Professor Calie W. I. Pistorius

i PRETORIA 0002 Vice Chancellor and Principal
_ REPUBLIC OF SOUTH AFRICA  E-mail: rektor@up.acza

E-mail: rector@nur.acrw

E-mail: vicechancellor@mouau.org

| To be decided §\

Professor D. T. M. N. Rukazambuga
E-mait: danruka@hotmail.com
or drukazambuga@yahoo.com
Fax: +250-530228

' Dr Kerstin Kruger
| E-mail: kkruger@zoology.up.acza
| -

| North-West University Dr T. Eloff

Potchefstroom campus | Vice Chancellor
Private Bag %6001

| E-mail: drkjvdb@puk.actz or
POTCHEFSTROOM Theuns.Eloff@nwu.acza
2520 South Africa
SUDAN
University of Gezira Professor Ismail H. Hussein
| P. O. Box 20 Vice Chancellor

|WAD MEDANI, Sudan

E-mail: info@gezirauniversity.net |

| Professor Johnnie van den Berg
| E-mail: Johnnie.VanDenBerg@
nwuacza

Dr A E. Hussein \

 University of Khartoum

| P. 0. Box 321 Vice Chancellor
| KHARTOUM, Sudan E-mail: vc@uofk.edu
TANZANIA

Sokoine University of Agriculture | Professor G. C. Monela
P. O. Box 3110 Vice Chancellor
' MOROCORO, Tanzania E-mail: vc@suanetactz

AProfessur M_—Iebair Béshi-r T;ha Professor | Khidir

E-mail: mokhidir@uofk.edu

Professor Robert Machangu
E-mail: machangu2001@yahoo.com

o

| University of Dar es Salaam Prefessor Rwekaza Mukandala
P.O. Box 35091 Vice Chancellor
' DAR ES SALAAM, Tanzania Email: ve@adminudsmacitz

| Dr Joseph Cosam S
E-mail: cosam@chem.udsm.actz v
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Representative to

Member of Council of the ARPPIS Academic

Country/University

Vice Chancellors | ™ ‘poard (AAB)
TOGO
University of Lome Professor Nicoue Cayibor  Professor Y. Mawuena D.
BP. 1515, LOME, Togo President Cumedzoe 1
E-mail: daas-ub@tgreferorg E-mail :donne@tg.refer.org \
UGANDA
Gulu University ' Dr J. H. Nyeko Pen-Mogi Dr J. H. Nyeko Pen-Mogi
P. O. Box 166 Vice Chancellor E-mail: pnyeko@parliament.goug
L GULU, Uganda E-mail: pnyeko@parliament.go.ug
R [ TN Makerere University Professor Livingstone Luboobi | Professor John Kaddu l
Na ¢\ P. O. Box 7062 Vice Chancellor E-mail: kaddujb@zoologymakacug |
o B KAMPALA, Uganda E-mail: ve@adminmak.ac.ug '
ZAMBIA
University of Zambia Dr Wilson N. M. Mwenya ' Professor Jassiel N. Zulu
P. O. Box 32379 Ag. Vice Chancellor School of Natural Sciences
f LUSAKA, Zambia E-mail: ve@unimamw or E-mail: kupankupana@yahoo.couk |
o vc@sdnp.org.mw ;
Vy ZIMBABWE _
g /4 University of Zimbabwe Professor L Nyagura Dr. Peter Chinwada
/ P. O. Box MP 167 Vice Chancellor | Coordinator, Masters Centre for
/ MOUNT PLEASANT, Zimbabwe  E-mail: ghill@vc.uzzw or Southern Africa
Inyagura@admin.uzac.zw E-mailpchinwada@scienceuzaczw |
or pchinwada(@yahoo.com

Uﬁdate as of 1 Febm_my. 2008




Acronyms and abbreviations

AAB ARPPIS Academic Board
AAIS African Association of Insect Scientists
AAT animal African trypanosomaosis
AAU Addis Ababa University
ADRE Bureau d’Etudes Acteur de Développement Rural et Environmental
AFFl African Fruit Fly Initiative
AICAD African Institute for Capacity Development
ANGAP [‘Association Nationale pour la Gestion des Aires Protégées (The
National Association for the Management of Protected Areas in
Madagascar)
ANSTI African Network of Scientific and Technical Institutions
ARPPIS African Regional Postgraduate Programme in Insect Science
ASA ARPPIS Scholars Association
ASARECA Association for Strengthening Agricultural Research in Eastern and
Central Africa
CDC Centers for Disease Control
1 CDF Constituencies Development Fund
CDTF-BCP Community Development Trust Fund-Biodiversity Conservation
| Programme
| CERPRU Centre d'Etudes et de Recherches pour la Promotion Rurale (Rural
Studies and Development Centre)
; CIAT Centro Internacional de Agricultura Tropical (International Centre for
i Tropical Agriculture)
. CIP Commercial Insects Programme
CITES Convention on International Trade in Endangered Species
CMS Convention on the Conservation of Migratory Species of Wild Animals
(Bonn Convention) ~
CNRST Centre National pour la Recherche Scientifique et Technique
CORAF/WECARD West and Central African Council for Agricultural Research for
Development
CVC Council of Vice Chancellors
DAAD CGerman Academic Exchange Service
DGIS Directorate General for International Cooperation
DRIP Dissertation Research Internship Programme
DSO Direct Support to Training Institutions in Developing Countries
Programme
EGL Energie des Grands Lacs
ESK Entomological Society of Kenya
Eurep-GAP European Retailers Programme on Cood Agricultural Practices
FINNIDA Finnish International Development Agency
GEF Clobal Environment Facility
GIS geographical information systems
' GMO genetically modified organism
HACCP Hazard Analysis and Critical Control Points
HIV/AIDS human immunodeficiency virus/acquired immune deficiency
syndrome
w HRDC Horticultural Research and Development Centre
‘ IBTPS icipe Board of Training and Postgraduate Studies
| ICRISAT International Crops Research Institute for the Semi-Arid Tropics
IDP internally displaced person
IDRC International Development Research Centre
IEMVT Institut d’Elevage et de Medecine Vétérinaire Tropical
IFAD International Fund for Agricultural Development
ITA International Institute of Tropical Agriculture
ILRAD International Laboratory for Research on Animal Diseases (now ILRI-
International Livestock Research Institute)
. INERA Institut de UEnvironnement et de Recherches Agricoles
IPM integrated pest management
IPR integrated protection of rice
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ACRONYMS AND
ABBREVIATIONS

IRD

IRRI
IRSAT
ISAE
ISAR
IUCEA
JKUAT
KEMRI
KEPHIS
KICC
KWS
MRC
NAPRECA
NARC
NARO
NARS
NENA
NERICA
NGO
NHH
NMK
NSBA
OAU
ODM
OoPCW
OSIENALA
PATTEC
PHAST
PPRR

PSDR
RAMSAR

ROCARIZ
RPSUDB
SADCC
SAFNET
SANBI
SIDA/SAREC

SHi
SIL

SIMDAS

SPAS

SPS

SUDA

TPRI

UNDP
UNESCO
UNICEF
USAID-CDR
USAMRU
USDA-APHIS

VIRED
WARDA
WHO/TDR

WOTRO

Institut _de Recherché pour le Développement

International Rice Research Institute

Institut de Recherches en Science Appliqués et Technologies
Institut Supérieure d’Agriculture et d'Elevage

Institut des Sciences Agronomiques du Rwanda

The Inter-University Council for East Africa

Jomo Kenyatta University of Agriculture and Technology

Kenya Medical Research Institute

Kenya Plant Health Inspectorate Service

Kenyatta International Conference Centre

Kenya Wildlife Service

Mpala Research Centre

Matural Products Research Network for Eastern and Central Africa
National Rainbow Coalition

National Agricultural Research Organisation

national agricultural research systems

Near East and North African region

New Rice for Africa

non-governmental organisation

natural human health

National Museums of Kenya

New Sudan Beekeepers Association

Organisation of African Unity

Orange Democratic Party

Organization for the Prohibition of Chemical Weapons

Friends of Lake Victoria Environmental Programme

Pan African Tsetse and Trypanosomosis Eradication Campaign
Public Health Action Support Team

Programme de Promotion des Revenus Ruraux (Programme for the
Promotion of Rural Revenue)

Programme de Soutien au Développement Rural (Project for Support
to Rural Development)

Convention on Wetlands of International Importance, especially as
Waterfowl Habitat (developed and adopted at Ramsar, Iran)

West and Central Africa Rice Research Network

Research Programme on Sustainable Use of Dryland Biodiversity
Southern African Development Coordination Conference
South African Fire Network

South African National Bioinformatics Institute
Department for Research Co-operation/Swedish
Development Agency

Dutch Cooperation Programme with Developing Countries

Societas Internationalis Limnologiae (International Society for
Limnology)

Sustainable Integrated Management and Development of Arid and
Semi-arid Regions of Southern Africa

Strategic Poverty Alleviation System

sanitary and phytosanitary

Sudd Development Agency

Tropical Pesticides Research Institute

United Nations Development Programme

United Nations Educational, Scientific and Cultural Organization
United Nations Children’s Fund

The US-israel Cooperative Development Research Program

United States Army Medical Research Unit

United States Department of Agriculture-Animal Plant and Health
Inspection Service

Victoria Institute for Research on Environment and Development
West Africa Rice Development Association

World Health Organization/Special Programme for Research and
Training in Tropical Diseases Research

Netherlands Organisation for the Advancement of Tropical
Research

International









