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SUMMARY OF ACHIEVEMENTS

The following progress has been made in the project over the last year:

A 1 week course was held at Sokoine University in Tanzania to train plant health
inspectors in the identification and management of nematode pests of quarantine
importance in the region. Participants from 4 countries attended the course.

In total over 60 scientists and farmers have been trained through short courses and
workshops in the last 3 years.

Two beneficiaries of the regional nematology training course held by NIESA in 2007
have identified two pests of quarantine importance, Anguina tritici and
Aphelenchoides besseyi,being transported in planting material. The pests had not
been reported in Kenya and Uganda before.

A critical mass of nematologists has been established in the region which is involved
in activities such as training, collaborative research and the identification of nematode
pests in international trade.

NIESA scientists presented 8 papers at international conferences.

Two new grants have been awarded to NIESA scientists under the Royal Society’s
South Africa — UK Science Networking Scheme and the American Geophysical Union
through the Global System for Analysis, Research and Training (START).

A member of the core group of the network, Dr Herbert Talwana, has been awarded a
Senior African Fulbright Research Fellowship and will be travelling to the United
States to take up the offer in September 2009.

NIESA has set up an office within the Faculty of Agriculture at Makerere University.

NIESA scientists have been asked to join an international project aimed to study the
genomes of migratory nematodes on bananas.

INTRODUCTION

The Nematology Initiative in Eastern and Southern Africa (NIESA) was formed in August 2005
with the aim of building the capacity of nematology within the region. The core group of the
network comprises scientists from 5 countries in eastern and southern Africa who are
involved in nematology research and training, together with 3 partners from similar
organisations in the UK. The initiative was formed as part of a 5 year capacity building project
funded by The Gatsby Charitable Foundation, UK.

NIESA'’s mission statement:

To build capacity in nematology in eastern and sout hern Africa and to develop
sustainable management systems for root-knot nemato des in the region.

The specific objectives of the initiative are to:

Initiate collaborative research aimed at developing scientifically sound and practical
options for nematode management.

Raise awareness of the need to manage nematodes among farmers, scientists involved
in crop protection research and extension, and industry.

Facilitate the pooling of existing information and technical skills in nematology within the
region.



Encourage transfer of research findings to end users.

This report presents the activities carried out by the network during the period April 2008 to
March 2009.

TRAINING

Training Courses
NIESA identified the need for training or re-training in recognition of pests of quarantine
importance in some countries in eastern and southern Africa, as part of the need to increase
awareness of nematode problems in the region. Specific requests were received for training
of officers in order to strengthen their ability to recognize these pests. In response to this
need, a one - week regional training course for plant health inspectors was held at Sokoine
University of Agriculture in Tanzania in August 2008. The aim of the course was to:

equip plant inspectors with the necessary technical information to enable them to
accurately identify and manage pests and diseases o0  f quarantine importance in the
region.

Ten participants from Kenya, Sudan, Mozambique and Tanzania attended the course. Heads
of the plant inspectorate departments in Zimbabwe and Kenya have expressed an interest in
getting the course repeated in order to train officers who were unable to attend the first
course.
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Postgraduate Training
Two students from Tanzania who completed their MSc programs through NIESA are
progressing with their PhD studies.

Mrs Nessie Luambano-Nyoni has made excellent progress in her studies. She is currently at
Rothamsted Research Station completing her laboratory experiments. Nessie is planning to
submit her Ph.D thesis before the end of this year in order to graduate in exactly three years
as stipulated.

Mr Cornel Massawe is expected to complete his remaining experiments around September
this year. He may then proceed to the United States for assistance with the analysis of his
data on nematode communities. Cornel will have been registered with the University of
Zimbabwe for 2 full years in September this year and should be able to complete his program
within the set time.

A third student, Mr Gerald Mutua, joined the team as a Ph.D. student supported through an
off-shoot collaborative project between Rothamsted and the University of Nairobi, funded by
the BBSRC-DFID Sustainable Agricultural Research for International Development initiative.
Gerald will spend 3 months at Rothamsted Research Station studying the importance of
nutrition on affecting the switch over from the saprotrophic to the parasitic phase in Pochonia
chlamydosporia, before returning to continue his programme at the University of Nairobi.



Other postgraduate students who are working on topics related to the objectives of the
project and/or are being supervised by members of the network include:

Peter Wachira
Peter has submitted a Ph.D. thesis for examination with the hope of graduating in
September, 2009 under the supervision of Dr John Kimenju. The title of the thesis is
Effect of land use and soil fertility management practices on the occurrence and
abundance of nematode destroying fungi in Taita Taveta, Kenya.

Alexander Chirchir
Alexander has completed his M.Sc. programme having undertaken a project on
nematodes associated with sugarcane. He attended the NIESA regional nematology
course at KEFRI, participated in the nematology conference at Brisbhane and is now
regarded as the only nematologist in the Kenya Sugarcane Research Foundation.
Alexander is keen to embark on PhD studies in nematology.

Japheth Lang’at
Japheth successfully completed his M.Sc. under the guidance of Dr John Kimenju.
His thesis was on Non-chemical strategies of managing plant parasitic nematodes in
carnations. He is currently working for in the flower export industry and maintains a
keen interest in nematology.

Haggai Ndukhu
Haggai successfully defended his M.Sc. thesis entitled Dynamics of nematode
communities as influenced by soil fertility management practices and biocontrol
agents. He is currently working as a consultant with Crop Solutions, where he is in
charge of processing and analyzing samples for nematodes. Haggai was one of the
beneficiaries of the NIESA regional nematology course held at KEFRI in 2007.

Pamela Kibwage
One of the beneficiaries of the NIESA regional nematology course at KEFRI, Pamela
is working for the Plant Inspectorate Service in Kenya. She has enrolled for M.Sc.
studies under the guidance of Dr John Kimenju to work on sources of nematode
inocula in greenhouses.

Shelmith Mwaniki
Shelmith has successfully completed her Ph.D. under the co-supervision of Dr John
Kimenju. Her Ph.D. work was on entomopathogenic nematodes as biocontrol agents
of the sweet potato weevil.

Jibril Lubega
Jibril is working on characterisation of the diversity in entomopathogenic nematodes
in Uganda as part of his MSc programme. He is being supervised by Dr Herbert
Talwana.

Kamira Bacishoga Muller
Kamira is registered for an MSc program at Makerere University under the
supervision of Dr H Talwana. He is studying the occurrence, distribution and
abundance of plant parasitic nematodes of banana and plantain in Bas-Congo.

Silvestore Hakizimana
Silverstore is studying the field performance of endophyte-enhanced tissue culture
banana (Musa spp.) plants for the management of banana weevils and nematodes in
Burundi. This will form part of his MSc under the supervision of Dr H Talwana.

Rebecca Nakacw
Rebecca is registered for an MSc at Makerere University. She is working on the
characterization of soil nematode diversity and community composition as a basis for
biosafety assessment of transgenic bananas in Uganda, under the supervision of Dr
H Talwana.



Micheline Inamahoro
Micheline is studying the characterisation and mapping of root development in a
segregating diploid banana population and selection for resistance to Radopholus
similis. She is registered for an MSc at Makerere University under the supervision of
Dr H Talwana.

Post Doc Training visits

Dr J Kimenju visited the UK for 2 weeks in September 2008. He spent time with Prof Brian
Kerry at Rothamsted Research where he was exposed to molecular laboratory techniques,
baiting of Pochonia chlamydosporia using improvised tools and the use of EM in Pochonia
chlamydosporia work. Prof Kerry and Dr Kimenju also discussed the joint BBSRC project that
was recently awarded to them, progress of the PhD student that they are jointly supervising
and possibilities of taking on another PhD student to work on certain research aspects of the
same project.

While in the UK, Dr Kimenju also visited Dr Simon Gowen and Mrs Barbara Pembroke at the
University of Reading; Dr David Hunt and Dr Eric Boa at CABI Bioscience and Dr Wilson at
the University of Aberdeen.

RESEARCH ACTIVITIES

Dr. Kimenju is collaborating with Dr. Elijah Gichuru of Coffee Research Foundation on a
project to address coffee decline in Kenya. An M.Sc. student, Jane Maundu, is attached to
the project and is undertaking a study on nematodes associated with coffee and their
management using host resistance.

Dr. Kimenju is collaborating with other scientists in a GEF supported project on Conservation
of belowground biodiversity.

Mr Cornel Massawe is studying the influence of organic amendments and nematicides on
nematode communities in tomato production.

Nematodes population dynamics during the sampling period, microplot experiment.
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Data collected from these experiments needs to be analysed in order to show the impact of
various treatments on nematode communities. This work is ongoing and forms part of a PhD
programme on the characterisation of soil nematode communities under different land
management systems in Zimbabwe and the importance of nematode communities as
indicators of ecosystem biodiversity and sustainability of agricultural production systems.

Effect of extracts from different organic amendment s on root-knot nematodes egg
parasitism

Laboratory experiments were conducted to assess how extracts of different organic
amendments (OA) affect fungal activity on root-knot nematodes (RKN) eggs. The OA
evaluated were green manures (maize stover, cabbage leaves, Crotalaria sp, Tagetes sp,
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Mucuna sp, Tithonia sp), animal manures (cow, goat and chicken) and crop residues/waste
(maize cobs, sawdust, rice bran, filtermud and bean straw).

Different organic amendment extracts used in testing effects on the percentage of eggs
infected shows that, rice extract favours egg infection while maize stover, cabbage and beans
were not good in enhancing fungal infection to RKN eggs
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GRANT SUCCESSES

Support from the Royal Society Tanzania-UK Science Networking Scheme in April 2008
established links between the Ministry of Agriculture & Food Security, Tanzanian Horticultural
Association (TAHA), Research Institutes in Arusha, Dar es Salaam, Kibaha and Morogoro
and nematologists in NIESA. This led to presentations in Arusha at the annual meeting of
TAHA and a 1 week training workshop for Plant Health Inspectors.

Prof Kerry has submitted an application as a follow up to this initial travel grant. If the project
is funded it will be centered at Mikocheni Research Station in Tanzania and will provide

training on molecular diagnostics of Radopholus spp. and support related research activities.
The following new grants have been won by members of NIESA in the period under review;

1. South Africa-UK Science Networks scheme

Dr Driekie Fourie, ARC Grain Crops Institute, South Africa and Prof Brian Kerry, Rothamsted
Research, UK have been awarded a grant under The South Africa-UK Science Networks
scheme supported by the UK’s Royal Society and SA’s National Research Foundation. The
funding will support a visit of UK nematologists to laboratories and farms in South Africa and a
one-day workshop to examine possible research collaborations between the two countries
and opportunities to link to the NIESA network. If follow up funding is secured, there may be
money for research and an opportunity for more members of NIESA to get involved.

2. Global System for Analysis, Research and Training (START).

Dr Herbert Talwana has been awarded a grant of US$10 000 for a project titled Pathogenicity

and species shifts in plant parasitic nematodes affecting banana production in the East

African Highlands: what is the influence of climate change? The funding is being provided by

the American Geophysical Union through the Global System for Analysis, Research and

Training (START). Competition for these awards was very stiff and the following comments

were made by the secretariat regarding Dr Talwanas award:
“l assure you that your proposed research has been reviewed -- and reviewed -- and
reviewed again! This is a very competitive grants program (17 awards from 402
applications). Please be sure to tell your department head and your financial
representative that your proposal was certainly one of the best in all of Africa. | know
you will do a good job of advancing knowledge on issues related to global
environmental change” — Charles S. Kauffman, International START Secretariat.

WEBSITE

http://www.africannematology.info/index.asp

Over the last 12 months improvements have been made on the network’s website. New
sections have been added including a recent one being developed on nematodes of




phytosanitary concern in the image library. The website has been used to advertise training
courses in the region and a number of new contacts have been established through it. Among
other links, a link has been established between the NIESA website and that of the
Nematological Society of Southern Africa (NSSA), a key player in nematology in the region.

DIAGNOSTIC SERVICES

Members of the network continue to provide diagnostic services to farmers and researchers in
their countries. However, the lack of expertise and facilities for molecular diagnostics is
proving to be a limiting factor and efforts are being made to address this. A number of
beneficiaries of recent NIESA training courses have become involved in nematode diagnosis,
particularly within the horticulture export industry.

Radopholus similis Radopholus similis Nacobbus aberrans
Female head male tail tail

PRESENTATIONS AT CONFERENCES

Among other meetings, members of NIESA attended the 5" International Congress of
Nematology held in Australia in July 2008 and the symposium of the Nematological Society of
Southern Africa held in South Africa in May 2009.

Following are presentations and contributions to presentations made by NIESA scientists at
these conferences:

5" International Congress of Nematology. July 2008, Australia.

o Luambano, N., B.R. Kerry, J.W. Kimenju, R.D. Narla and J.W. Wanjohi. Screening of
locally available organic materials for the mass production of a biological agent,
Pochonia chlamydosporia, used against root-knot nematodes.

o Talwana, H. and P. Timper. Nematode management in tropical oil and energy crops.

o Kerry, B. and P.R. Hirsch. Ecology of Pochonia chlamydosporia in the rhizosphere.

o Massawe,C. and Z. Sibanda Role of soil nematodes as a bioindicator of soil health
and the influence of human interventions on their composition.

o Coyne, D., J. Nicole and Z. Sibanda. Support for nematology in developing world
agriculture: How is the future looking?

o Hockland, S., I. Moreno, L.J.M.F. dem Nijs, Z. Sibanda, R.C.V. Tenete and N.
Viaene. International pathways for introduction and spread of invasive nematode
species and options for risk management.

19" Symposium of the Nematological Society of Southern Africa

o Kerry, B.R. New insights into the use of Pochonia chlamydosporia as a biological
control agent.



0 Massawe, C.R. and Z. Sibanda. Influence of tomato cropping sequences on
nematode communities in subsistence farming.

o Talwana, HA.L., M.M. Butseya and G. Tusiime. The potential of plant-parasitic
nematodes associated with maize based cropping systems limiting intensification of
maize production in Uganda.

o Wachira, P.M., JW. Kimenju, S. Okoth and R.K. Mibey. Impact of landuse and
application of organic amendments on occurrence of nhematode-destroying fungi and
plant-parasitic nematodes.

Participation at other meetings

Kimenju, J.W. presented a paper on Perception of constraints to banana production, at the
Horticultural Association of Kenya workshop held at Kakamega, Kenya from 11™ to 15
December, 2008.

Dr John Kimenju participated in a Curriculum review meeting organized by the University of
Nairobi in his capacity as a plant nematologist in January 2009.

Dr Herbert Talwana participated in a meeting on Mobilizing vital taxonomic information to
support human well being and ecosystem health in Eastern Africa. Dr Talwana is a member
of the Regional steering committee of this project which is led by BioNET/EAFRINET. He is
also the National Coordinator for BIONET/EAFRINET.

FUTURE ACTIVITIES

The network is seeking support for establishing a centre for molecular diagnostics and
training. Although scientists in NIESA have been trained in morphological identification of
nematodes, molecular methodologies are essential for accurate species identification. This is
necessary in the planning of control strategies and for publication of data in international
referred journals. A proposal is being developed and funding will be sort for this project.

NIESA scientists will be involved in surveys of nematodes on bananas and their
characterisation as part of a major international project led by colleagues in North Carolina
State University, USA, which aims to annotate the genomes of these nematodes, which are
currently being sequenced.

A future focus of our activities will be to establish demonstration plots bringing together
current best practice for sustainable management of root-knot nematodes in horticultural
production and to evaluate new technologies being developed. It is hoped that this will form
the focus of a new bid for financial support for NIESA activities.

A comprehensive training manual covering the identification, biology and management of
plant parasitic nematodes was produced for the training course held in Kenya in 2007. The
network plans to revise this manual and get it published. It would then be made available for
use in future training or as a source of reference for scientists working in plant nematology in
the region.

PUBLICATIONS

1. Castillo G.P., J.N. Wintgens and J.W. Kimenju .2009. Nematodes in Coffee pp.478-
494. In J.N.Wintagens (Ed) Coffee: Growing, Processing and Sustainable
Production. Wiley-VCH, Winheim.

2. H. L. Talwana, M. M. Butseya and G. Tusiime (2009. in Press) Occurrence of plant
parasitic nematodes and factors that may enhance their population build-up in cereal
— based cropping systems in Uganda. African Crop Science Journal



P. Wachira, R. Mibey, S. Okoth, J. W. Kimenju and J. Kiarie, 2009. Diversity of
nematode destroying fungi in Taita Taveta, Kenya. Fungal Ecology 2: (2) 60 — 65.

P. M. Wachira, J.W. Kimenju , S.A. Okoth and R. K. Mibey, 2009. Stimulation
of nematode —destroying fungi by organic amendments applied in management of
plant parasitic nematode. Asian Journal Plant Sciences. Volume 8: (2) 153 — 159.

Peter M. Wachira, Sheila Okoth, John Kimenju and Richard Mibey, 2009.

Influence of land use and soil management practices on the occurrence of nematode
destroying fungi in Taita Taveta, Kenya. Tropical and Subtropical Agroecosystems:
10 (2) 213 — 223.

Philip C. Stevenson, Harriet Muyinza, David R. Hall, Elaine A. Porter, Dudley I.
Farman, Herbert Talwana and Robert O. M. Mwanga. 2009. Chemical basis for
resistance in sweetpotato Ipomoea batatas to the sweetpotato weevil Cylas
puncticollis. Pure and Applied Chemistry, Vol. 81, No. 1, pp. 141-151

Serem, A. K., Palapala, V., Talwana, H., Nandi, J. M. O, Ndabikunze, B and Korir, M.
K. 2008. Socioeconomic constraints to sustainable cocoyam production in the Lake
Victoria Crescent. African Journal of Environmental Science and Technology Vol. 2
(10), pp. 305-308
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