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Who we are

About IITA

The International Institute of Tropical Agriculture (IITA) is an Africa-
based international research-for-development organization, established
in 1967, and governed by a Board of Trustees. We have more than 100
international scientists based in various IITA stations across Africa. This
network of scientists is dedicated to the development of technologies
that reduce producer and consumer risk, increase local production,

and generate wealth. We are supported by over 30 donors, primarily
members of the Consultative Group for International Agricultural
Research (CGIAR, www.cgiar.org).
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IITA’'s research-for-development activities will impact wealth, health,
and food security from agricultural production systems, consider equity
across gender and social strata and the sustainable management

of natural resources. The expected outcomes of its seven programs
outlined below, relate to increases in investment, productivity,
availability, quality, and the processing and marketing of products. They
will enhance the use of genetic resources and improve knowledge of
the different social, economic, and ecological systems. Meta-analysis of
the research-for-development approaches will translate into additional
International Public Goods (IPG)s to improve future science.

Agriculture and Health

Agriculture and health are related in many ways. Malnutrition, often
caused by the lack of micronutrients affects vulnerable groups. Poor
food quality and safety, caused, for example, by mycotoxins, endanger
consumers and impose barriers to trade between Africa and important
export markets. Widespread diseases affect the labor force, agricultural
productivity, and therefore, food security and livelihoods.

Objectives

« To improve nutrition quality by providing a higher diversity
and density of micronutrients in human diets and reducing
food toxins

* Toincrease the knowledge on nutrition patterns and distribution of
food and nutrients within social systems

» To research ways to overcome labor force shortages in farms and
households through appropriate technologies

*  The specific impacts this project is aiming at are primarily
healthier people in sub-Saharan Africa, equity across gender
and social strata, as well as better science-based development.

Agrobiodiversity

The genetic base of the world’s food crops is shrinking as genetic
resources are being lost to changing tastes, industrialization,
urbanization, mechanization and commercialization of agriculture.
Conservation and use of biodiversity are central to research on the
improvement of food crops and the development of sustainable systems
of farming for increased production. Genetic and functional diversity

of plants are the building blocks of improved agricultural performance
and production. Genetic diversity can introduce useful new traits and
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create new heterotic combinations. These in turn can contribute to better
crop yields and enhance adaptability of finished varieties by providing
appropriate and useful genetic stocks for breeding programs. The wild
relatives of crop plants are a reservoir of potentially important genes for
crop improvement, especially for tolerance or resistance to biotic and
abiotic stresses, but also for other important adaptive traits. However,
wild relatives are underrepresented in IITA collections. There is a need
to collect, conserve, evaluate, characterize, document, and distribute
plant genetic resources of a wide range of crops and their wild relatives,
conserve and improve the contribution of neglected underutilized genetic
resources to enhance the future income, health, and nutrition of the poor.
In the short term, germplasm of vegetatively propagated crops is usually
maintained as tubers, roots, bulbils, cuttings, and in the field. Maintaining
germplasm collections in the field is expensive in labor, land, and space,
with the risk of losing valuable material to pest attack and unforeseen
problems. In vitro reduced-growth storage methods are used routinely at
IITA for short- to medium-term storage of germplasm of yams, cassava,
plantain, and banana risking contamination, accidental loss or reduced
genetic stability.

The key objectives of this project are the efficient long-term
conservation and use of genetic resources of staple and underutilized
crop species, and increased efficiency and effectiveness of research
aimed at exploiting their potential.

IITA collects and preserves several hundred accessions of
food crops in trust for the international community using the best
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practices available. These accessions are characterized, evaluated,
documented, systematically cleaned of pests, and certified for
international distribution. Core sets are identified for even more detailed
characterization to maximize the use of the collections.

The collections are the basis for genetic diversity analyses to
elucidate relationships among genomes and offer opportunities for
gene mining. Additional genetic variation in wild relatives of food crops
and unadapted crop germplasm is identified and made available to
interested breeders. Studies are conducted to develop more efficient
procedures for medium- to long-term storage, the maintenance of
germplasm health, and safe movement for a range of species.

Banana and Plantain systems

Grown by smallholder farmers, bananas and plantains are major food
staples and two of the leading cash crops, in East, Central and West
Africa. Because of its cash crop status, farmers are more likely to adopt
high-level management technologies to intensify production and yet
sustain the natural resource base in the systems. Much progress can
be realized with more profitable and sustainable banana systems. Since
the 1970s, widespread reports of low and declining banana yields have
been attributed to soil degradation, pests, poor crop husbandry, and
drought. In this project, the hypothesis is that these constraints are, to a
large extent, interlinked. The overall purpose of the banana and plantain
project is to enhance the performance of banana and plantain systems
within smallholder farms in SSA.

Objectives

The main project objectives are:

« To increase knowledge on ecosystems, social systems, and
commodity chains

*  To research ways to improve profitability

»  To improve the quality of banana- and plantain-based food products

The most prominent impacts expected are wealth for banana-
based smallholder systems as well as better science-based
technologies. Increased wealth is based on research results that yield
improved profitability and improved food quality. Better science-based
technologies originate from better knowledge on ecosystems, social
systems, and commodity chains.

In this project, international public goods will be obtained through
research that covers a large and representative range of smallholder
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farming systems in Africa. The project, operating across most SSA,
covers most geographical zones. It is therefore expected that research
results can easily be scaled out across sites, since the test sites have
been selected according to their representativity and potential for
scaling out.

Cereal and Legume Systems

The savanna is characterized by a growing period of 4-6 months with
annual precipitation of 300—1300 mm. Farming systems here have high
potential for cereal and legume production and livestock. Demographic
pressure and the demand for more food are driving agriculture towards
greater intensification. Most crops are produced in a continuous
monoculture that steadily depletes the soil’s natural resources and

lead to lowered soil organic matter content, soil biological diversity, and
enhance erosion risk

The problems of soil degradation interact with many biophysical and
socioeconomic constraints. that prevent agricultural intensification, lower
farm productivity, and encourage unsustainable farming practices with a
negative impact on the rural poor, food security, and the environment.

In this project, we hypothesize that the high productivity of
cereal and legume systems can be sustained by an integrated use of
soil amendments, improved seeds, crop protection products, novel
agronomic practices, better postharvest techniques, and the use of
laborsaving methods.

Better production and postharvest systems will result in more
benefits from the use of higher yielding crop varieties, external soil
inputs, and improved agronomic practices. Improving the postharvest
system will facilitate processing and marketing of quality crop products,
expand their utilization potential, and be a key to greater. Greater
support and strengthened institutional capacity will be required to
overcome constraints. The project will help by promoting the use of
resilient crop varieties, balanced nutrient management practices,
integrated pest management practices, improved postharvest
technologies, and markets access, and by facilitating technology transfer
through strengthening the capacity of service providers.

Objectives

* Develop and facilitate the dissemination of natural resource
management technologies that increase productivity in a
sustainable manner.
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»  Facilitate the development of postharvest technologies and
market systems that increase the availability of high quality
and safe agricultural products.

*  Generate knowledge to facilitate the effective management of
ecosystems, social systems, and commaodity chains.

* Increase research efficiency and effectiveness by enhancing
the capacity of national programs to generate and promote
improved technologies.

»  Develop technologies to improve labor-use efficiency and to reduce
drudgery

*  Reduce variability in productivity of cereal and legume systems.

The impacts will include improved wealth, better nutrition and food
security, and sustainable natural resource management resulting from
better science-based development in the savannas. The outputs will
benefit all key actors along selected value chains. Farmers benefit
from increased access to yield-enhancing and resource-conserving
innovations. Processors benefit from the availability of regular supplies
of high quality raw materials at competitive prices. Traders benefit from
increased trade in diversified crop products. Consumers benefit from the
greater availability of a range of higher quality food at affordable prices.
Soybean and Fe{ 5 I -5 I T . [,
maize mixed v g -
and processed

as a nutritious
food drink
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High-Value Products

In Africa, tree crops and vegetables play key roles in the poverty
reduction strategies. In rural areas, smallholder tree crop systems
stimulate export-oriented economic growth through new investment
and public—private sector partnerships and contribute significantly to
enhancing livelihoods and sustaining biodiversity. In urban and peri-
urban areas, indigenous and exotic leafy vegetables (e.g., cabbage,
amaranth, African nightshade, and lettuce), fruit vegetables (e.g.,
tomato, peppers, garden eggs, and aubergine) and root vegetables
(e.g., carrot) play key roles in food and nutritional security and poverty
reduction. The economic potential and sustainability of high-value
agricultural production and marketing systems are severely undermined
by diverse constraints. The key challenges in both systems are similar
and include the following:

*  Maximizing use of biological assets:

*  Building national capacity:

* Advocating a development vision for high value products:

This project sets out to address these challenges through research and
effective public-private partnerships.

Objectives

*  Develop and facilitate dissemination of natural resource
management technologies that increase the productivity of high
value cropping systems in a sustainable manner.

An urban
market
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»  Facilitate the development of postharvest technologies and
market systems that increase the availability of high quality
agricultural products.

*  Generate knowledge to facilitate effective management of
ecosystems.

»  Facilitate development of local agroenterprises for cost-effective
seed systems and biological plant health management products.

+  Explore and develop innovative institutional arrangements to
facilitate the dissemination of research processes, methods,
and emerging in selected value chains.

*  Advise upstream decision-makers on a conducive institutional and
policy environment for environmentally sound and socially
acceptable high value production systems.

The impacts will include improved wealth from high value agricultural
products and sustainability of natural resources resulting from better
science-based development. The impacts will be achieved through
increased research efficiency and effectiveness, increased availability of
high quality agricultural products, informed agroenterprise and research
investments, improved mknowledge about commodity chains, and
increased productivity of high value systems. conditions.

Opportunities and Threats
Agricultural production and research take place in an ever changing
environment. Numerous opportunities are arising from economic growth
and increasing trade relationships. Income increases drive the demand
for high quality raw and processed products. However, pests, diseases
and drought impose a continuous threat to food security and livelihoods.
As a research institute operating in this dynamic and volatile
environment, IITA has to determine its strategies with the maximum
available knowledge on these dynamics. This project aims at identifying
and quantifying opportunities and threats beyond research planning in
the commodity systems-based projects. It views and analyzes a broad
range of environmental, social and economic dynamics, feeds it back for
strategic planning within IITA.

Objectives

* To increase knowledge about ecosystems, social systems and
commodity chains
» To increase research efficiency and effectiveness
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The most significant impact of this project is better science-based
development, increased wealth from agricultural products, both primary
and processed, and increased food security. These impacts will be
achieved through increased research efficiency and effectiveness across
all the outputs.

Root and Tuber Systems

Root and tuber crops are the major subsistence staples in large parts of
humid, subhumid SSA, and the midaltitudes. In many areas productivity
and yields of root and tuber crops are considerably lower than population
growth. Production relies largely on smallholder, slash and burn or

other traditional practices. Soil fertility is restored during fallow periods,

if possible. All root and tuber crops suffer severe yield losses from a
wide range of different pests and diseases, low nutrient availability,
inappropriate germplasm, and postharvest technologies. Production
practices still lack appropriate levels of mechanization.

Cassava provides affordable foods for the growing urban
populations and raw material for starch and livestock feed industry but
production costs are comparatively high. Yam is a traditional African
crop. Due to consumers’ preference of yam over other roots there will be
greater demand for yam with increasing incomes in WCA but it has high
labor and high soil fertility demands.

Cocoyam and taro play a vital role for women in family food supply
and income generation but they have not received sufficient research
attention. Large-scale production, mainly of cassava, stimulated by
high demand and conducive policies, requires postharvest technologies
capable of processing large quantities into quality products. The entire
sector then shifts from small-scale household processing to large-
scale agro-enterprises.This requires solid knowledge of the commaodity
chain and the technical equipment. Significant improvements of
germplasm for greater yield and disease resistance have been made,
and major breakthrough biological control measures have secured
future production, especially of cassava. Greater yield will lead to soll
nutrient depletion if not accompanied by soil and nutrient management
strategies.

The low yields and high production costs are in stark contrast to
the economic opportunities. Activities conducted in this project aim
at increased productivity, informed agro-enterprise investments and
increased efficiency and effectiveness of research to generate additional
novel technologies.

10
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The overall impact on farmers, consumers and agro-enterprises of
this project is wealth created from root and tuber systems, accompanied
by increased food security and improved equity across gender and
social strata.

Sun dried
yam tubers to
make flour for

a local food
‘amala’
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Research highlights
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Agriculture and Health

Fusarium ear rot caused by Fusarium verticilliodes and fumonisin
contamination are major in maize. Field trials in Ikenne and Ibadan
(Nigeria) 2003 and 2004 evaluated 103 maize inbred lines for Fusarium
ear rot. Two lines (02C14624 and 02C14585) had fumonisin level < 5.0
Mg/g across years. These lines can be used directly to develop hybrids,
with good levels of resistance to Fusarium ear rot adapted to Central
and West Africa and as sources of resistance genes in breeding.

Biological control is one management option to reduce aflatoxin
contamination in maize where atoxigenic strains of the fungus A.
flavus competitively exclude toxigenic strains under field conditions.
About 4000 strains of A. flavus were screened to identify atoxigenic
strains and 14 were selected. Results showed strain La3279 can move
effectively from soil to cobs and is an excellent candidate as a biocontrol
agent against aflatoxin.

Late and early maturing elite open-pollinated varieties adapted
to the lowlands have been converted to Quality Protein Maize (QPM).
The partially converted populations had significantly higher protein
content than the improved version of a popular QPM variety, Obatanpa.
A synthetic variety, SYNIDFO, had a significantly higher tryptophan
level than the improved version of Obatanpa but the partially converted
varieties had a significantly lower level. S, plants will be extracted from
each population in 2007 for further screening under the light box to
enhance the tryptophan content in the partially converted materials.

[ITA is committed to breeding maize varieties and hybrids with
enhanced levels of iron, zinc and pro-vitamin A to contribute to improved
nutrition, health, and quality of life of rural people. In 2006, 37 hybrids
formed from inbred lines selected for R-carotene content, high or low
were evaluated for agronomic performance and micronutrient content.
Results indicated that hybrids from inbred lines selected for high R-
carotene content had higher levels of R-carotene in multiple locations.
Some were also agronomically competitive with a commercial hybrid
check. Considering the prevailing high genetic variability for R-carotene
and pro-vitamin A content in maize, combining complementary
carotenoid profiles through breeding will be expected to increase these
nutrients to levels significant for human nutrition.

Twenty-two yellow-fleshed and three white-fleshed cassava
genotypes were grown in a randomized complete block design with
two replications in Nigeria to determine the qualitative and quantitative
variability of carotenoids in cassava. The result revealed that 90%
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of the carotenoids in cassava are B-carotene. The mean Retinol
Activity Equivalent for the genotypes across locations was 0.409, and
the genotype 01/1371 had Retinol Activity Equivalent of 0.639. The
result from this study has provided information that may be used in
determining the amount needed to have a nutritional impact.

The results from 325 accessions of D. rotundata screened for tuber
ascorbic acid content showed a range of 3.56 to 16.87 mg/100g (fresh
weight basis) and an average of 8.3 + 2.26 (std. dev.); 79 accessions
of D. cayenensis showed a range of 4.19 to 11.34 mg/100g with an
average of 7.85 + 1.29 (std. dev.); 31 accessions of D. dumetorum
showed a range of 15.42 to 39.43 mg/100g with an average of 25.83
+6.29 (std. dev.); and 25 accessions D. bulbifera showed a range of
10.81 to 21.86 mg/100g with an average of 13.28 + 2.52 (std. dev.). In
another study, ascorbic acid and phytate contents were determined in
tubers from genotypes of D. rotundata and D. alata planted at four sites
in Nigeria. In D. rotundata mean ascorbic acid contents ranged from
7.56 mg/100g at Abuja to 10.22 at Ibadan and mean phytate contents
ranged from 5.48 mg/100g at Onne to 12.49 at Ubiaja. Values for D.
alata ranged from 8.98 mg/100g (fresh basis) at Abuja to 15.31 at
Ibadan.

Three yellow-fleshed cassava genotypes were grown in a
randomized complete block design with two replications at Ibadan,
Nigeria to evaluate the effects of processing on total carotenoids,
3-carotene, iron, and zinc retention. yBuThe concentration after
processing varied depending on the product. Results indicated that
boiled cassava retained the highest amount of total carotenoids (73.5%),
followed by gari (44.9%), raw fufu (40.8%), and chips (32.3%); cooked
fufu (21.5%). Boiled cassava also retained the highest amount of 3-
carotene (59.9%) followed by gari (33.6%), raw fufu (32.2%), and chips
(15.1%); and least in cooked fufu (14.6%) retained least. Boiled cassava
also retained the highest amount of iron and zinc. Processing cassava
storage roots resulted in a significant reduction in nutrient retention that
is depended on the genotype and processing method.

An in vitro digestion/Caco-2 cell model may predict iron
bioavailability to humans but direct comparisons are lacking. The
objective of the study was to test in vitro differences in iron bioavailability
between two maize varieties, directly comparing human and Caco-2
cell results. Results obtained indicated that based on meal analyses,
the ACR maize variety had nearly 20% more iron than TZB (P<0.0001).
ACR also contained ~25% more zinc (P<0.01) and 7% more phytate
(P<0.001) than TZB. Fractional iron absorption from maize meal without
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ascorbic acid (AA) was low at approximately 2%. The maize varieties
did not differ significantly in either the percentage or total amount of iron
absorbed. Adding AA to the meal significantly enhanced iron absorption
from approximately 2 to 7% (P<0.0001). Human iron absorption results
confirmed Caco-2 cell predictions of AA enhancement with maize.
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Agrobiodiversity

This project seeks to contribute to the assurance of food security and
sustainability of natural resources through efficient long-term conserva-
tion and use of genetic resources of staple and underutilized crop spe-
cies. The following specific outputs are targeted:
*  Germplasm of clonally propagated species collected, preserved,
documented and distributed
+  Germplasm of seed crop species collected, preserved,
documented, and distributed
»  Genetic diversity of conserved germplasm described
«  Traits transferred to breeding populations from wild species/
unadapted germplasm
The genebank holds over 29 000 accessions comprising cowpea,
soybean, bambara groundnut, wild Vigna ssp, maize, cassava, yam,
banana/plantain, African yam bean, and miscellaneous legumes. The
collections are stored in seed-, field- or in vitro-banks, depending on the
reproductive biology and agronomic dissemination of the species
For the past two years, efforts have been focused on duplicating
clonal germplasm from the field to the in vitro collection, with the overall
objective of reducing both the maintenance cost and the potential loss of
germplasm and of facilitating germplasm distribution (through improved

Germplasm

conservation

through
multiplication
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sanitation). During this period, 2 017 accessions of cassava, 623 of
yam, and 250 of Musa spp. were introduced in vitro. In addition, yam
and cassava in vitro collections were duplicated for safety in the IITA-
Bénin genebank facility, Cotonou. The use of cryopreservation is being
considered in an effort to further reduce maintenance costs.

During the past three years, 7 000 accessions of cowpea, 1 000 of
Bambara groundnut, 600 of wild Vigna, and 1 070 of soybean have been
regenerated and processed for storage.

Also, 500 accessions of cowpea, wild Vigna, and soybean; and
139 accessions of cassava were certified healthy for international
distribution. A total of 2 117 accessions were delivered to requestors.
This comprised 1 988 accessions of cowpea, 56 of other Vigna species,
and 73 of maize.

As part of the assessment of diversity of the cowpea collection,

2 000 accessions were characterized for 14 microsatellite (SSR)
markers. In addition, 10 individuals of 100 accessions were screened for
variation at 14 SSR loci for a study of variation within accessions. For
the collection of Musa spp., diversity analysis was carried out on 192
genebank accessions using 25 SSR markers. Similar genotyping was
conducted of a core set of yam germplasm (354 accessions) using 23
SSR markers. Ploidy levels of 158 accessions from the yam collection
were determined based on DNA flow cytometry.

As part of efforts to introduce desired attributes from various
Dioscorea species to the key cultivated species, 19 hybrids have been
produced between clones of Dioscorea rotundata and D. cayenensis .
Research is continuing to generate hybrids between D. rotundata and D.
alata as a basis for exchanging complementary attributes.

Banana and Plaintain Systems

Banana Xanthomonas wilt control

Xanthomonas wilt disease (BXW) is the most serious threat to banana
production in East and Central Africa. The disease is principally spread
by insect vectors and contaminated tools, and through infected planting
materials. It started in Uganda in 2001, and has spread to Rwanda,
Tanzania, Kenya, and D.R. Congo. Germplasm screening trials have
identified some cultivars that did not succumb to infection through
moist flower cushions. Once a field is infected it cannot be replanted
immediately due to bacteria in the soil. In 2006, efforts were made to
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explore the underlying mechanisms of tolerance. Some of the factors
were identified, including sap deficiency, which makes cushions dry and
unreceptive infection sites low sap pH that is hostile to the bacteria,

and viscous nectar that was inaccessible to insects. Activities were
carried out in developing protocols for diagnosing the pandemic phase
and describing the corresponding response measures. Research was
initiated in management of postepidemic phase through community
action and appropriate management of infected plants and rehabilitation
of banana fields destroyed by BXW infection. Various technologies
based on cultural practices were developed that reduce the infection

of replanted suckers. Curing corms for at least 3 days after paring

or dislodging from the mother mat is now recommended as the most
beneficial practice in reducing infection.

Worldwide Beauveria bassiana is the most commonly used
biopestide against a variety of insect pests. However, when used as
a conventional biopesticide, it tends to be slow-acting, cumbersome,
erratic, and expensive at practical application rates in the field. At
IITA, we have been investigating whether or not B. bassiana can be
formulated as an artificial endophyte in banana tissue culture plants.
We not only demonstrated, for the first time, that B. bassiana can be
so used, but also that persistence rates can be very high for prolonged
periods of time. More excitingly, various screenhouse experiments have
demonstrated that tissue culture plants enhanced with B. bassiana
consistently reduce banana weevil damage >50%. These amazing
results are encouraging as the novel technique is highly cost-effective,
targets the most damaging pest stages inside the plant, and removes
the problem of having to apply the biological control product themselves.
At present, studies are underway to test this technology in farmers’
fields.

Induced resistance is the activation of plant defense mechanisms
after contact with biotic or abiotic elicitors. Induced resistance can be
considered a phenomenon whereby a microorganism applied to the
plant elicits a response in those plants that result in a disease-resistant
phenotype. Research at IITA has demonstrated induction of phenol
production and other plant defense mechanisms upon enhancement
of banana with endophytic Fusarium oxysporum. Through induction of
systemic resistance, Fusarium oxysporum protects the banana plant
in a way that is similar to mechanisms currently present in resistant
banana cultivars. As such, “vaccination” of plants with endophytes can
be seen as a complement to current breeding programs, and a highly

18
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flexible tool to tackle the diversity of existing pathotypes and counter
emergence of new pathotypes. Collaboration with the University of
Pretoria is underway to mine the novel banana genes responsible for
induced resistance.

IITA has engaged in a public—private partnership with Agro-Genetic
Technologies (AGT), Uganda’s biggest tissue culture producer. [ITA
provides technical backstopping to tissue culture production and fully
exposes endophyte-enhanced technology to AGT; AGT in turn provides
IITA with plants at a reduced cost while providing space and human
resources to fully integrate the technology in their operation. This
partnership has proven to be very effective, and has been a strong
impetus for obtaining the necessary quota for on-station and on-farm
trials promoting endophyte-enhanced tissue culture technology in
Uganda.

A banana
market
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Cereal and Legume Systems

. Seed treatment with low doses of ALS-inhibiting herbicides,
such as imazapyr is one option to control S. hermonthica. Inbred
lines and experimental hybrids with the herbicide resistance
gene and Striga resistance have been developed. These hybrids
were tested with and without seed treatment under artificial Striga
infestation at Abuja and Mokwa in Nigeria. Most of the herbicide-
resistant hybrids were comparable to a commercial hybrid, Oba
Super |, in yield potential in Striga-free plots. Promising hybrids
were selected for extensive testing in 2007.

* Under severe drought at the reproductive stage, two cultivars
were selected as potential drought-resistant cowpea lines which
could maintain grain and fodder yields more than 80% of control,
though two others were reduced to 20-30%. Two drought resistant
lines showed high leaf stomatal conductance when surface soil
(0-40 cm) moisture was very low.

* Results of trials at Mokwa and Abuja showed five new QPM
varieties, EV DT-Y 2000 STR QPM CO0, TZEE-W Pop STR QPM
CO0, TZE-Y Pop STR QPM CO, TZE-W Pop STR QPM CO0, and EV
DT-W 99 STR QPM CO0 as outstanding in grain yield and Striga
damage ratings under Striga-infested and non-infested conditions.

Brown and
white cowpea
for sale
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The popular but Striga susceptible variety DMR ESR-W QPM

was the lowest yielding variety under Striga infestation but the
highest yielding when Striga-free.

Analyses of the radionuclides '*’Cs, 2'°Pb and "Be in soils were
done for the first time in Nigeria. "Be is accumulated in the upper

5 cm and "¥"Cs in the upper 10 cm of undisturbed soils. Sediments
contain much higher concentrations of these fallout nuclides which
are useful tracers for measuring soil redistribution in the savanna.
A participatory evaluation of improved cowpea varieties with 159
farmers in 25 villages was conducted in Maradi and Zinder Regions
of Niger Republic. Several of the improved exra-early maturing
varieties yielded over 800 kg grain/ha even in areas of complete
crop failure due to drought.

The Nigeria Agriculture and Biotechnology Project assisted the
Federal Ministry of Environment to prepare the National Biosafety
Policy and Biosafety Bill to be made into the biosafety law for

the country. The bill will facilitate the approval procedures for
testing and commercialization of bioengineered crop varieties

in Nigeria.

Reducing ant colonies in pineapple fields by trapping and killing
the ants will allow a classical biological control against the
pineapple mealybug, the vector and cause of Pineapple Mealybug
Wilt. Ants in the field disrupt the search behavior of the natural enemy.
A method for screening soybean germplasm for rust resistance
using detached leaves was developed and validated. The assay
will accelerate breeding efforts since large populations of
genotypes can be screened against different pathogen populations
simultaneously.

A bio-economic farm household production model together with

a Multi-Attribute Utility Theory was used to determine differences
in farmers’ production strategies in the Nigerian NGS. Small groups
of generally “richer” farmers were found to follow market
production strategies associated with positive soil nutrient balances.
The majority of “poorer” farmers have a subsistence production
objective with moderate to strong risk-aversion and negative soil
nutrient balances.

A livelihood baseline study on a sample of 800 households
indicated widespread poverty (58% of households) and food
insecurity in western Kenya. Striga inflicted almost equally high
damage on maize yields across households, but its impact

on poverty is the greatest among households which depend heavily
on maize for their livelihoods.
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*  Aqueous extracts of Tephrosia vogelii, Hyptis suaveolens, oils
of Azadirachta indica and Jatropha curcas, and Furadan 5G were
evaluated for their efficacy in reducing Mussidia nigrivenella
infestation and its damages under field conditions and their
oviposition deterrent effect in cages in Bénin. Most eggs were found
on untreated ears showing the oviposition deterrent of the
extracts and oils. Under field conditions, Furadan and the oils
reduced the number of larvae compared to the extracts, which were
similar to the control. The oils therefore act as persistent oviposition
deterrents and insecticides.

*  BC isotope discrimination in maize was validated under field
conditions as a tool to identify water supply and it revealed
a reduction of water stress at critical development stage due to
incorporation of Senna residues.

*  Grain yield of maize increased by 10% after 20 kg P/ha was
applied to soybean and by 35% after 40 kg P/ha. Maize grown
after late maturing soybean varieties gave higher grain yield
than after early maturing varieties. The differences between the
soybean varieties were more pronounced at 40 kg P/ha level.

*  AParticipatory Impact Assessment to evaluate the adoption of
improved crop technologies on participating farmers in the
savannas of Borno State, Nigeria, revealed that improved maize
and soybean varieties had the highest adoption rates. Women
farmers have adopted at higher rates than men (maize, 83% and
soybean, 68%).

+ Al-stress and P deficiency interact to reduce P accumulation
in cowpea genotypes. Al-resistant cowpea genotypes release high
quantities of malate and citrate from roots for enhanced P
accumulation in Al-toxic and P deficient soils.

High Value Products

Across four States in Nigeria, the aflatoxin content in cocoa bean ranged
from 0-5400 ppb with more contamination in samples from Cross
River and Edo and less in Taraba. The incidence of toxigenic strains of
Asperqgillus flavus (40%) was lower than that of atoxigenic strains (60%),
across all States. These results indicate the need to devise management
options to reduce possible aflatoxin contamination in cocoa beans.

Five mango fruit fly species of economic interest in the north of
Bénin have been identified for the development of the mango chain
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in Bénin and other West African countries. Ecological studies aim to
reduce mango fruit flies with IPM tools.

A database of the diversity, distribution, and economic importance
of vegetable pests in Bénin was produced.

Three local strains of Beauveria bassiana were identified as
effective alternatives to toxic pesticides against Pjutella xylostella,
Hymenia recurvalis, and Psara basalis on leafy vegetables.

Plant parasitic nematodes are important soil-borne pests in Bénin.
In 2006, a survey identified not only species of the main nematode
group (Meloidogyne) but also species never before identified in West
Africa or on vegetables but known for high potential damage in Central
and North America. Results question current distribution, diagnosis and
distribution, and challenge pest management options.
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Opportunities and Threats

A bio-economic farm household simulation model was developed to
analyze farmers’ production decision-making and its impact on the use
of soil fertility resources. It is based on a non-separable farm household
model extended with a soil nutrient balance for the three major soil
macronutrients N, P, and K. This allows for a detailed analysis of the
effect on soil fertility of various production strategies for different types of
farmers. At the same time, various household indicators are quantified
and trade-offs between various production targets and soil fertility use
can be determined. The model has been applied recently in Northern
Nigeria (see highlights under Cereals and Legumes).

For the second time in succession, IITA's social scientists organized
a mini symposium after the paramount international conference of
agricultural economists.

The symposium was organized on four major topics: (1) the
broadening agricultural research agenda and resulting scope of
agricultural research evaluation, (2) the current situation with respect to
practices followed by academic economists and other practitioners in
impact assessment, (3) gaps that needed to be filled in our assessment
approaches, and (4) some suggested options for meeting current impact
assessment needs.

The proceedings of the mini-symposium will be published in the
IITA Impact series. Within the framework of the “Crop Crisis Control
Project” (C3P), IITA and its collaborators, in particular the Catholic Relief
Services (CRS), undertook food security surveys in five East African
countries— Burundi, Kenya, Rwanda, Tanzania, and Uganda. The
results showed that although households in Western Kenya and large
parts of Uganda were food secure, the situation was worse in northern
Tanzania, where households lived at the edge of food security, and
worse still in Rwanda and Burundi, where food security was permanently
at risk due to small-scale farming, biotic and abiotic stresses, and civil
unrest.

The results are to be fed into a GIS mapping system and further
applied to target measures by the project partner, CRS, that aims at
fighting banana bacterial wilt and cassava mosaic disease. CRS informs
the rural communities about management measures to counter banana
bacterial wilt.

The Plant Pathogen Diagnostic Clinic at IITA Benin was created
and resulted in the identification of over 150 pathogens from diseased
plant samples from both the public and private sector in the last year
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(NARS, SPS regulatory authorities, private growers of various sizes).
Its database of live microorganisms has been revised into a format that
could be uploaded onto an IITA linked website.

Establishment of West African Pathogen Diagnostic Network. This
is linked to the National Plant Diagnostic Service of USA and networks
in Central America and East Africa. The network comprises regional
experts responsible for research, extension, University teaching, policy
and phytosanitary regulation linked though databases and real time IT
links. The aim is to perform rapid and accurate diagnoses that will help
farmers throughout West Africa target best control options while also
reducing use of unnecessary pesticides.

IITA and Global Plant Clinic (CABI-CSL-Rothamsted-UK) have
created a network of mobile plant clinics in West Africa and confirmation
of pathogen diagnoses and storage in UK. Mobile plant clinics are a
cheap and effective method of providing surveillance of pathogens.

First identification of Ralstonia solanaearum on tomato in Benin.
This has potentially severe consequences for export trade to USA as
race 3 biovar 2 of this bacterium is classified as a bioterrorist threat.

A series of surveys have been performed to determine its distribution
across the AEZ’s of Benin. The isolates recovered are being tested for
virulence against tomato in glasshouse studies and characterised using
developed ELISA tools and through carbon nutrition studies.

;5

4 '



IITA Annual Report 2006

Root and Tuber Systems

The project aims at increasing productivity of root and tuber systems,
improving knowledge about commaodity chains, as well as facilitating
agro-enterprise and research investments through the following six
outputs:

. Prioritization of policy, input/output market, postharvest and
production constraints

. Description of biotic and abiotic processes and interactions

. Improved root and tuber germplasm

. Integration of improved component technologies

. Assessment of the commercial viability of agro-enterprises

. Strategies for enhancing technology adoption potential

Surveys during 2006 revealed a continued expansion of the Cassava
Mosaic Disease (CMD) pandemic through Burundi and north-western
Tanzania but had not reached the southern part of Sud Kivu in eastern
DRC. An assessment of the occurrence and distribution of cassava
mosaic viruses in Zambia showed both ACMV and EACMV alone and
in mixtures, but the pandemic-associated EACMV-UG was not found
and there was no evidence of rapid CMD spread. Maps have been
developed on the distribution of cassava mosaic geminiviruses, including
EACMV-UG, in East and Central Africa., , The incidence and severity
of CMD and abundances of the whitefly vector have been mapped for
northern Zambia.

A Brazilian isolate of Neozygites tanajoae was released in the Geita
and Bunda areas of Tanzania for biological control of the cassava green
mite. Follow-up surveys found the fungus in the Geita area but not in the
Bunda area. In a cassava pest and disease survey in Bénin the fungus
was found in more than 50% of the fields visited. Over 50 native and
exotic isolates of N. tanajoae were multiplied to conserve their viability.
Trials in 12 farmers’ fields in two villages in Cameroon showed that
the removal of host plants of the African Root and Tuber Scale (ARTS)
from the fallow in the immediate vicinity of the field before planting
could reduce ARTS densities by about 40% and increase cassava yield
by about 35%. This approach will be expanded to other pilot sites in
Cameroon and DR Congo.

Resistance to root rot was confirmed in five clones of cassava
following three years of intensive evaluation under artificial inoculation
and in naturally infected plots. Based on on-farm trials with farmer-
participation over the past two seasons, five new cassava genotypes
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which combine tolerance/resistance to Cassava Brown Streak Disease
with other farmer/end-user preferred traits were selected by farmers for
official release in Zanzibar.

An efficient and reproducible in vitro regeneration procedure via
somatic embryogenesis has been developed for two farmer-preferred
cassava landraces that are susceptible to Cassava Brown Streak
Disease (CBSD). This opens up a realistic option for engineering
resistance against this disease.

Development of techniques for producing clean or healthy seed
yams and their promotion in target areas of Nigeria have been highly
successful and well appreciated by farmers.

Evaluation of four yam cropping systems (Mucuna improved fallow,
AeschynomenelGliricidialyam association, Pueraria as live or dead
mulch) in Togo, Burkina Faso, and Bénin (depending on the system)
showed the advantages of the Pueraria and Aeschynomene systems.
Compared to the traditional system in Bénin, previous experiments also
concluded that planting into Pueraria mulch leads to higher total yield
of marketable yam. Technologies for producing high quality cassava
flour, chips, and starch are operational in 8 cassava processing pilot
plants in 5 countries in East and Southern Africa. Data collected from
these plants were used for the economic/profitability analysis for small-
scale processing of cassava into high value products. The results and
the lessons learnt in the implementation of these pilot plants have been
documented.




Graduate research
completed at IITA in 2006
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Mphil

Agbaje, Samuel; Male; Nigeria

University: University of Ife

Sponsor: Self

Research topic: Evaluation of heterotic patterns of tropical early maize
Inbred lines

MSc Fellows

Abila, Nelson O.; Male; Nigeria

University: University of Agriculture, Abeokuta

Sponsor: Self

Research topic: Labour contracts and labour productivity in cassava and
yam production in South Western Nigeria

Afolabi, Oluwatosin; Female; Nigeria

University: University of Lagos

Sponsor: Self

Research topic: Eliminating viruses from yam by meristem culture and
thermotherapy

Anagbogu, Chinyere; Female; Nigeria

University: University of Ibadan

Sponsor: Self

Research topic: Assessing the genomic and somaclonal variation
between mother plant and succers in Musa Germplasm

Chijioke, Ugo; Female; Nigeria

University: Michael Okpara University of Agriculture, Umudike
Sponsor: Self

Research topic: The evaluation of starch and rheological properties of
cassava mosaic disease (CMD) resistant varieties and development of
an extruded product from enriched cassava flour

Chumboh, Godlove; Male; Cameroon

University: University of Nigeria, Nsukka

Sponsor: Self

Research topic: Virus eradication from cassava for safe conservation
and exchange
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Gnonlonfin, Benoit; Male; Benin

University: University of Botswana

Sponsor: DANIDA

Research topic: Natural occurrence of fungi and subsequent
mycotoxines contamination in cassava and yam chips in Benin

llogu, C.F; Male; Nigeria

University: University of Ibadan

Sponsor: Self

Research topic: Comparative study of large seeded grain legume
transformation methods

Muamba, Kabeya; Male; Nigeria

University: University of Ibadan

Sponsor: Self

Research topic: Studies on development of new methods for rapid and
mass propagation on yams (Dioscorea spp.)

Olayide, Olawale; Male; Nigeria

University: University of Ibadan

Sponsor: Self

Research topic: Manure marketing in the Northern Guinea Savanna of

Nigeria

PhD Fellows

Adesanwo, Olusola; Female; Nigeria

University: University of Agriculture, Abeokuta

Sponsor: PTDP (WARDA)

Research topic: Legume/phosphate rock combination for sustainable
rice production in South West Nigeria

Aigbe, Sylvester; Male; Nigeria

University: Ambrose Alli University, Ekpoma

Sponsor: Self

Research topic: Host-pathogen relationships in the development of root
and tuberous root rot of cassava

Athman, Shashasi Y; Female; Kenya

University: University of Pretoria, South Africa

Sponsor: BMZ

Research topic: Biological control of banana nematodes using fungal
endophytes and study of plant-endophytes-pest interactions
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Ala, Adeola; Female; Nigeria

University: University of Ibadan

Sponsor: Self

Research topic: Production of monoclonal antibodies to effectively detect
and differentiate geminiviruses in Africa and virus-vector relationships

Bah, Sanoussy; Male; Guinea

University: University of Sierra Leone

Sponsor: Self

Research topic: Trait association and genetic relationships among
cassava germplasm and genotype x environmental interaction of
cassava germplasm in Guinea

Baimey, Kossi H.; Male; Benin

University: University of Pretoria, South Africa

Sponsor: ITA

Research topic: Biology and epidemiology of yam nematodes in Benin

Banful, Ben; Male; Ghana

University: University of Ghana

Sponsor: ITA

Research topic: Contribution of legume cover crops to growth and yield
of plantain

Odedara, Olusola; Female; Nigeria

University: University of Ibadan

Sponsor: Self

Research topic: Identification and characterization of viruses of
herbaceous forage legumes in the derived and Northern Guinea
Savanna Zones of Nigeria

Kapindu, Sinnia J.; Female; Malawi

University: University of Pretoria, South Africa

Sponsor: BMZ

Research topic: Biololgical control of banana nematodes using fungal
endophytes and study of plant-endophytes-pest interaction

Maboudou Alidou, G; Male; Benin

University: University of Pretoria, South Africa

Sponsor: DANIDA

Research topic: Adoption and impact of chip production and storage
technologies in the Northern Benin
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Maiga, Idrissa H.; Male; Niger

University: Ecole Nationale Superieur Agronomique de Montpellier
Sponsor: IPM Grasshopper

Research topic: L'impact de la mortalite des eufs diapausants du criquet
senegalais Oedaleus senegalensis (Krauss 1877) en saison seche sur
la dynamique de la population dans le region de Zinder au Niger

Obeng-Antwi, Kwadwo; Male; Ghana

University: University of Reading

Sponsor: CSIR-AgSSIP (World Bank)

Research topic: Genetic diversity among local maize (Zea mays L.)
accessions in Ghana

Ogunkanmi Liasu A.; Male; Nigeria

University: University of Lagos

Sponsor: Self

Research topic: Genetic diversity in cowpea and its wild relatives

Onitilo, Mojisola; Female; Nigeria

University: University of Agriculture, Abeokuta

Sponsor: Self

Research topic: Effect of processing methods on the physicochemical,
functional and sensory properties of sour cassava starch bread

Tedihou, Ekanao; Male; Togo

University: Hannover University

Sponsor: DANIDA

Research topic: The factors that influence Aspergillus flavus strains and
toxin expression in different agro-ecozones

Tounou, Agbeko K.; Male; Togo

University: Hannover University

Sponsor: IPM Grasshopper

Research topic: Grasshopper control with Nosema locustae

A technician recording physiological
32 data in a cowpea plot
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Funding overview
Funding for 2006 was US$46.342 million, of which 96.9% came
from CGIAR investors and 3.1% from other sources. Expenditure
was US$45.218 million (net of indirect costs recovery of US$4.638
million), of which 85.0% was used for program expenses and 15.0% for
management and general expenses.
The governments and agencies that provided the largest share of
our funding in 2005 and 2006 are shown in Figure 1 (top 10 donors).
IITA's 2006 research agenda expenditure by CGIAR System
Priorities is shown in Figure 2.

Figure 1. Funding: top 10 donors, 2005 and 2006
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Figure 2. Core research expenditure by CGIAR System priorities, 2006
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IITA supporters (expressed in US$ Thousands)
Austria 463
Belgium 1,970
BMZ, Germany 1,277
Canada 2,351
Catholic Relief Service 372
Commission of the European Communities 2,059
Common Fund 330
Denmark 692
Department for Int'| Development (DFID) - UK 1,237
FDPCC 131
Food and Agriculture Organization 20
France 198
Gatsby Charitable Foundation 289
Global Issues Group (GIG) 549
International Fund for Agricultural Development 980
Ireland 435
Italy 84
Japan 239
Korea, Republic of 50
Netherlands 1,575
Nigeria 2,545
Norway 1,352
NRI 11
Rockefeller Foundation 602
Shell Petroleum Development Company of Nig. Ltd. 3,423
South Africa 20
Sweden 439
Switzerland 677
United States Agency for International Development 12,100
United States Department of Agriculture 1,022
World Bank 2,511
Mozambique (Pro Agric.) 220
Nippon Foundation 130
Miscellaneous Projects 1,858
Closed Projects 44
TOTAL 42,255
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Ayodele, M.A., J.d’A. Hughes, and R. Asiedu. 2006. Yam
anthracnose disease: field symptoms and laboratory diagnostics.

Dziedzoave, N.T., A.B. Abass, W. K.A. Amoa-Awua, and M. Sablah.
2006. Quality management manual for the production of high
quality cassava flour, edited by G.O. Brimer and L. Adegoke. IITA,
Ibadan, Nigeria.

IITA, IAR, and SG2000. 2006. Growing soybean and maize in rotation.
IITA, Ibadan, Nigeria.

Manyong, V.M., A.D. Alene, D. Sanogo, O. Coulibaly, S. Abele,
and G.B. Nkamleu. 2006. Achievements in impact
assessment of agricultural research: IITA Experience, 2001-2006,
IMPACT. IITA, Ibadan, Nigeria.

Sanni, L., B. Maziya-Dixon, A.O. Onabolu, B.E. Arowosafe,

A.E. Okoruwa, R.U. Okechukwu, A.G.O. Dixon, A.D.l. Waziri,

P. llona, C. Ezedinma, G. Ssemakula, J. Lemchi, M. Akoroda,

F. Ogbe, G. Tarawali, E. Okoro, and C. Geteloma. 2006. Cassava
Recipes for household food security. [ITA, Nigeria.
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Sanni, L.O., B. Maziya-Dixon, J.N. Akanya, C.I. Okoro, Y. Alaya,
C.V. Egwuonwu, R.U. Okechukwu, C. Ezedinma, M. Akoroda,
J. Lemchi, F. Ogbe, E. Okoro, G. Tarawali, J. Mkumbira,
M. Patino, G. Ssemakula, and A. Dixon. 2006. Standards for
cassava products and guidelines for export. IITA, Ibadan, Nigeria.

Sanni, L.O., M.A. Adelaja, C. Ezedinma, R.U. Okechukwu, M. Patino,
M.O. Akoroda, B. Maziya-Dixon, J. Lemchi, P. llona, E. Okoro,
G. Tarawali, T. Awodeyi, B. Bamkefa, N. Naji, F. Ogbe, A.G.O.
Dixon, O.E. Obi, and A. Ozigi. 2006. Catalog of postharvest
equipment for cassava processing. lITA, Nigeria.

Ivbijaro, M.F.A., F. Akintola, and R.U. Okechukwu, (eds). 2006.
Sustainable environmental management in Nigeria. College
Press, Ibadan, Nigeria.

Book section

Dubois, T., C.S. Gold, P. Paparu, S. Athman, and S. Kapindu. 2006.
Tissue culture and the in vitro environment enhancing plants with
endophytes: potential for ornamentals? Pages 397-409 in
Floriculture, Ornamental, and Plant Biotechnology: Advances
and Topical Issues. First edition edited by J. Teixeira Da Silva.
Global Science Books, London, UK.

Ingelbrecht, I., T.E. Mirkov, A.G.O. Dixon, and A. Menkir. 2006.
Epigenetic lessons from transgenic plants. Pages 88-97 in
Floricultural, Ornamental and Plant Biotechnology: Advances
and Topical Issues. First edition edited by J. Teixeira Da Silva.
Global Science Books, London, UK.

Lokko, Y., C. Okogbenin, C. Mba, A.G.O. Dixon, A. Raji, and
M. Fregene. 2006. Cassava. Pages 249-266 in Genome mapping
and molecular breeding in plants. Vol 3. Pulses, sugar, and tuber
crops, edited by C. Kole. Heidelberg, Springer-Verlag Berlin.

Nziguheba, G., S. Ponseele, D. Stuyckens, J. Diels, R. Merckx, and
G. Dercon. 2006. Organic matter for improving nutrient use
efficiency in cereal-legumes systems in West Africa savanna.
Page 167 in Frontiers of Soil Science, International Union of Soil
Science (IUSS), Philadelphia, USA.

Pillay, M. and L. Tripathi. 2006. Banana. Pages 281-303 in Genome
mapping and molecular breeding, edited by C. Kole. Springer,
Heidelberg, Berlin.

Viaene, N., D.L. Coyne, and B.R. Kerry. 2006. Biological and cultural
control. Pages 346-369 in Plant nematology, edited by M. Moens
and R. Perry. CABI, Wallingford, UK.
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Conference Proceedings

Akissoe, N., P. Vernier, and D. Cornet. 2006. The effect of mechanical
slicing on yam chip quality. Posters session, paper presented at the
roots and tubers for sustainable development: issues and
strategies. Proceeding of the 14th Triennial symposium of ISTRC,
Thiruvananthapuram, Kerala, India.

Athman, S.Y., T. Dubois, D. Coyne, C.S. Gold, N. Labuschagne, and
A. Viljoen. 2006. Effect of endophytic Fusarium oxysporum on host
preference, root penetration and reproduction of Radopholus similis
in banana (Musa spp.) tissue culture plants. Paper presented at the
28th European Society of Nematology Symposium, Blagoevgrad,
Bulgaria.

Cornet, D., N. Akissoe, P. Vernier, and C. Mestres. 2006. Effects
of nitrogen fertilization on pounded yam sensory and physico-
chemicals properties. Posterssession, paper presented at the roots
and tubers for sustainable development: issues and strategies.
Proceeding of the 14th triennal symposium of ISTRC,
Thiruvananthapuram, Kerala, India.

Coyne, D., T. Dubois, S. Athman, and P. Paparu. 2006. Endophyte-
enhanced tissue culture banana in East Africa: towards biological
management of the burrowing nematode. Paper presented at the
38th Annual Meeting. Organization of Nematologists of Tropical
America (ONTA), San Jose, Costa Rica.

'= Banana

-

inflorescence.
Banana is a
staple in East
Africa




IITA Annual Report 2006

57

Gold, C.S., T. Dubois, W. Tinzaara, and A. Kiggundu. 2006. Biology and
integrated pest management for the banana weevil Cosmopolites
sordidus (Germar) (Coleoptera: Curculionidae). Paper presented at
the Memorias de la || Seminario Internacional Sobre Produccion,
Comercializacion e Industrializacion de Platano. Manizales, Colombia.

Niere, B., C. Gold, D. Coyne, T. Dubois, and D. Ochieno. 2006. Banana
tissue culture: benefits for East African farmers. Paper presented at
Tropentag 2006. Prosperity and Poverty in a Globalized World:
Challenges for Agricultural Research, Bonn, Germany.

Adango, E., A. Onzo, R. Hanna, P. Atachi, and B. James. 2006. Mite
pests of major importance on indigenous leafy vegetables in Bénin:
the search for appropriate control strategies. Paper presented at
the Oral presentation at First international conference on
indigenous vegetables and legumes, 12—15 December 2006,
AVRDC-RCSA, ICRISAT Campus, Patancheru, Hyderabad, India.

Aikpokpodion, P.O., M. Kolesnikova-Allen, R.J. Schnell,

J.-C. Motamayor, A.B. Eskes, and M. Gilmour. 2006. Genetic
shift in structure of West African cacao and evolution of a new
hybrid population revealed by simple sequence repeat markers
(SSRS). Paper presented at the 15th International Cocoa Research
Conference, 9-14 October 2006, San Jose, Costa Rica.

Aikpokpodion, P.O., V. Adetimirin, I. Ingelbrecht, J.C. Motamayor,

R. Schnell, and M. Kolesnikova-Allen. 2006. Genetic diversity

of Cacao, Theobroma cacao L., Collections in Nigeria determined by
simple sequence repeat markers. Paper presented at the Plant and
Animal Genomes 15th Conference, 14—18 January 2006, Town and
Country Convention Center, San Diego, CA, USA.

Ajeigbe, H.A., A.M. Emechebe, and B.B. Singh. 2006. Control of
Striga gesnerioides and Alectra vogelii in Cowpea. Paper
presented at the FAO technical meeting on Striga control at
(Programme pour la réunion technique sur la lutte contre Striga
TCP/RAF/3008, 25-27 Avril 2006, Cotonou, Bénin.

Akin-ldowu, P., R. Asiedu, B. Maziya-Dixon, and F.D Baah. 2006.
Nutritional enhancement of yam. Paper presented at the the 37th
Annual Conference and Scientific meeting of Nutrition Society of
Nigeria (NSN), 8—10 December 2006, Abeokuta, Nigeria.

Alene, A.D., V.M. Manyong, E.F. Tollens, and S. Abele. 2006. Setting
strategic agricultural research priorities based on potential impacts
on poverty reduction: the case of Nigeria. Paper presented at the
26th Conference of the International Association of Agricultural
Economists, Gold Coast, Australia.
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Alene, A.D., V.M. Manyong, E.F. Tollens, and S. Abele. 2006. The
efficiency—equity tradeoffs in agricultural research priority setting: the
potential impacts of agricultural research on economic surplus and
poverty reduction in Nigeria. Paper presented at the the 26th
Conference of the International Association of Agricultural
Economists, Gold Coast, Australia.

Amaza, P.S. and B.O. Ogunbameru. 2006. The Contribution of the farm-
family to food security in West Africa: empirical evidence from Borno
State, Nigeria. Paper presented at the Doha International
Colloquium on the Family, Nairobi, Kenya.

Amaza, P.S., J.C. Umeh, J. Helsen, and Adejobi. 2006. Determinants
and measurement of food insecurity in nigeria: some empirical
policy guide. Paper presented at the 26th Conference of the
International Association of Agricultural Economists, 12—18 August
2006, Gold Coast, Queensland, Australia.

Baah, F.D., B. Maziya-Dixon, R. Asiedu, W.O. Ellis, and |. Oduro.
2006. Suitability of Dioscorea alata genotypes for making traditional
food products in West Africa. Paper presented at the 14th Triennial
Syposium of ISTRC, Trivandrum, Kerala, India.

Badu-Apraku, B., A. Menkir, D. Dumet, and S. Hearne. 2006. Maize
germplasm conservation, utilization, and management in West
Africa. Paper presented at the Development of maize crop: strategy
for increasing conservation efficiency and effectiveness, 2-5 May
2006, CIMMYT, Mexico.

Baimey, H., S. Loumedjinon, B. James, and D. Coyne. 2006. Plant
parasitic nematodes of vegetable crops in benin and management
of root-knot nematodes using botanicals. Paper presented at the
Poster presentation at First international conference on indigenous
vegetables and legume, AVRDC-RCSA, ICRISAT campus, 12—-15
December 2006, Patancherus, Hyderabad, India.

Blomme, G., R. Swennen, L.F. Turyagyenda, and A. Tenkouano. 2006.
Root and shoot development during the plant crop and the first
ratoon of banana and plantain (Musa spp.) with implications for
perennial cultivation on degraded Ultisols in southeastern Nigeria.
Paper presented at the ACORBAT 2006. Brazil.

Chikoye, D., J. Elli-Jones, G. Tarawali, and A.F. Lum. 2006. Reducing
poverty through improved Striga control. Paper presented at the
Proceedings of the second Striga management stakeholders’
conference, 8-9 September 2004, Zaria, Kaduna State, Nigeria.

Cornet, D., P. Vernier, F. Amadji, and R. Asiedu. 2006. Integration of
yam in cover crop-based cropping system: constraints and potential.
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Paper presented at the roots and tubers for sustainable
development: issues and strategies. Proceeding of the 14th triennal
symposium of ISTRC. Thiruvananthapuram, Kerala, India.

Coyne, D., C. Kajumba, and F. Kagoda. 2006. Improved banana
performance in East Africa through nematode management
interventions at the International Institute of Tropical Agriculture.
Paper presented at the INIBAP. Farmer-participatory testing of
banana IPM options for sustainable banana production in Eastern
Africa, 8-9 December 2003, Ridar Hotel, Seeta, Uganda.

Den Breeyen, A., R. Charudattan, F. Beed, G.E. Macdonald, J.A. Rollins,
and F. Altpeter. 2006. Genetic diversity of Imperata cylindrica: the
implications for fungal biocontrol. Paper presented at the Florida Weed
Science Society Annual Meeting, 21-22 February, GCREC, Balm.

Dixon, A.G.0O., G.N. Ssemakula, and B. Maziya-Dixon. 2006. Cassava
biofortification: progress using conventional breeding. Paper
presented at the Africa Regional Workshop on Biofortification for the
Improvement of Human Nutrition and Health, 3—-4 May 2006,
Mombasa, Kenya.

Dixon, A.G.0., L. Sanni, C. Ezedinma, and A. Onabolu. 2006. Issues
and challenges for cassava in West and Central Africa. Paper
presented at the IFAD Cassava processing and marketing regional
initiative workshop, 20-22 March 2006, Accra, Ghana.

Donner, M., J. Atehnkeng, R. Bandyopadhyay, S. Kiewnick, R. Sikora,
and P. Cotty. 2006. Characterisation of aflatoxin-producing and non-
producing strains of Aspergillus flavi section in Nigeria. Paper

Healthy
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presented at Deutscher Tropentag (DTT), 11-13 October 2006,
Bonn, Germany.

Dux, J., L. Norgrove, S. Hauser, B. Wick, and R. Kuehne. 2006. Impact
of residue decomposition on soil enzyme activity and nutrient
turnover. Paper presented at Tropentag, 11-13 October 2006, Bonn,
Germany.

Ewool, M.B., P.Y.K. Sallah, F. Nelson-Quartey, and A. Menkir. 2006.
Potential for improving maize for iron, zinc and beta-carotene
content in Ghana. Paper presented at the International Plant
Breeding Symposium, 20—25 August, Mexico City, Mexico.

Hauser, S. 2006. Biomass production, nutrient uptake and partitioning in
planted Senna spectabilis, Flemingia macrophylla, and Dactyladenia
barteri fallow systems over three fallow/cropping cycles on Ultisol.
Paper presented at Tropentag, 11-13 October 2006, Bonn, Germany.

Hauser, S. 2006. Groundnut/cassava/maize yields over three cycles of a
fallow/crop rotation with planted Senna spectabilis, Flemingia
macrophylla, and Dactyladenia barteri on Ultisol. Paper presented at
Tropentag, 11-13 October 2006, Bonn, Germany.

Hauser, S. 2006. Nitrogen fixation and balance in burned versus
mulched Mucuna pruriens var. utilis and Pueraria phaseoloides relay
maize cropping systems. Paper presented at Tropentag, 11-13
October 2006, Bonn, Germany. Hauser, S. 2006. Plantain (Musa spp.
Aab) bunch yield and root health response to combinations of
physical, thermal and chemical sucker sanitation measures. Paper
presented at Tropentag, 11-13 October 2006, Bonn, Germany.

Hauser, S. 2006. Soil temperatures during burning of large amounts of
wood, effects on soil Ph and subsequent maize yields. Paper
presented at Tropentag, 11-13 October 2006, Bonn, Germany.

Hauser, S., B. Bengono, and O.l. Bitomo. 2006. Maize yield response to
Mucuna pruriens and Pueraria phaseoloides cover crop fallow and
biomass burning versus mulching in farmer managed on-farm
experiments. Paper presented at Tropentag, 11-13 October 2006,
Bonn, Germany.

Hauser, S., M. Njayou, and L. Zapfack. 2006. Farmers’ perception and
use of planted Calliandra calothyrsus fallow in southern Cameroon.
Paper presented at Tropentag, 11-13 October 2006, Bonn,
Germany.

Hauser, S., S.N. Ngoumbe, and B.A. Nkongmeneck. 2006. Effects on
species composition of glyphosate application in a plantain system
after secondary forest clearing. Paper presented at Tropentag,
Bonn, Germany.
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James, B., I. Godonou, C. Atcha-Ahove, |. Glitho, S. Vodouhe,

S. Loumedjinon, H. Baimey, A. Ahanchede, C. Kooyman, and
G. Goergen. 2006. Extending the reach of IPM research in
vegetable production in Bénin. Paper presented at the Lead paper
(oral presentation) at First international conference on indigenous
vegetables and legumes, AVRDC-RCSA, ICRISAT campus, 12-15
December 2006, Patancherus, Hyderabad, India.

Junge, B. 2006. Measurement of soil erosion based on radionuclides in
Ibadan, Nigeria. Paper presented at the Annual conference of Soll
Science Society of Nigeria (SSSN), 13—17, November 2006, Zaria,
Nigeria.

Junge, B., R. Abaidoo, D. Chikoye, T. Alabi, and K. Stahr. 2006.
Monitoring of land use intensification and linkage to soil erosion in
Nigeria and Bénin. Paper presented at Deutscher Tropentag (DTT),
11-13 October 2006, Bonn, Germany.

Kamara, A.Y., J.D. Kwari, and L.O. Omoigui. 2006. Deterioration in soil
fertility as a consequence of cropping intensification in the
savannas of northeastern Nigeria. Paper presented at the
Sustainability Impact on Soil Management and Environment
Proceedings of the 17th Triennial Conference of International Soil
Tillage Organization, 28 August—3 September 2006, Christian-
Albrecht’s Universitaet, Kiel, Germany.
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Kikuno, H., K. Muamba, H Shiwachi, M. Onjo, and R. Asiedu. 2006.
Mini tuber production of white yam (D. rotundata) using vine
cutting. Paper presented at the 99th Meeting of the Japanese
Society Tropical Agriculture, Tsukuba, Japan.

Kikuno, H., T. Ayankanmi, H. Shiwachi, and R. Asiedu. 2006. The
possibility of vine cutting techniques on white yam (D. rotundata)
using natural compounds. Paper presented at the 99th Meeting of
the Japanese Society Tropical Agriculture, Tsukuba, Japan.

Legg, J.P. and P. Ntawuruhunga. 2006. The African cassava mosaic
disease pandemic and its mitigation, 13—15 June 2006, Milles
Collines Hotel, Kigali, Rwanda.

Manyong, V.M. and A.D. Alene. 2006. Agricultural research: how well
has the African farmer benefited? Paper presented at the 11th
Annual Symposium of IARSAF, IITA, Ibadan, Nigeria.

Menkir, A., and B. Badu-Apraku. 2006. The role of lITAin the
development of quality protein maize for Nigeria. Paper presented
at the Training Workshop of Extension Workers, 11-12 October
2006, NAERLS, Zaria, Nigeria.

Menkir, A., B. Badu-Apraku, C.G. Yallou, A.Y. Kamara, and G. Ejeta.
2006. Breeding maize for broad-based resistance to Striga
hermonthica. Paper presented at the International Symposium on
Striga control, 5-10 November 2006, Addis Ababa, Ethiopia.
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Menkir, A., B. Maziya-Dixon, W. White, and T. Rocheford. 2006.
Genetic enhancement of micronutrient content in maize for
improved human nutrition. Paper presented at the FARA/
HarvestPlus Africa Regional Workshop on Biofortification:
Interfacing Agriculture and Health, 4-5 May 2006, Mombasa, Kenya.

Menkir, A., R.L. Brown, R. Bandyopadhyay, Z. Chen, and
T.E. Cleveland. 2006. Breeding maize for resistance to mycotoxins
at the International Institute of Tropical Agriculture. Paper presented at
the Workshop on Reducing Impact of Mycotoxins in Tropical
Agriculture with emphasis on health and trade in Africa, 13-16
September 2005, Accra, Ghana.

Menkir, A., S.0. Ajala, A.Y. Kamara, and S.K. Meseka. 2006. Progress
in breeding tropical maize for adaptation to suboptimal soil nitrogen
at lITA. Paper presented at the 42nd lllinois Corn Breeder’s
School, 6-7 March 2006. Champaign, USA.

Menkir, A., W. White, B. Maziya-Dixon, and T. Rocheford. 2006.
Genetic potential for increasing pro-vitamin a content in tropical
maize. Paper presented at the International Plant Breeding
Symposium, 20-25 August, Mexico.

Mwangi, M., R. Bandyopadhyay, and M. Tindo. 2006. Studies on
interaction between the African root and tuber scale and incidence
of fungal rots on cassava tuberous roots. Paper presented at
Deutscher Tropentag (DTT), 11—-13 October 2006, Bonn, Germany.

Mwangi, M., W. Tinzaara, N. Vigheri, F. Namu, P. Ragama, and
R. Bandyopadhyay. 2006. Comparative study of banana
Xanthomonas wilt spread in mid and high altitudes of the Great
Lakes region of Africa. Paper presented at Deutscher Tropentag
(DTT), 11-13 October 2006, Bonn, Germany.

Nkamleu, G.B. 2006. Regional migration in sub-Saharan Africa.

Paper presented at the WorldBank Workshop on Job Creation in
Africa, Eschborn-Germany, 27-28 November 2006, Frankfurt,
Germany.

Nkamleu, G.B., O. Coulibaly, and D. Sanogo. 2006. IITA's experience
with ex-post impact assessment of agricultural research. Paper
presented at the 26th Conference of the International Association of
Agricultural Economists, 12—18 August 2006, Queensland, Australia.

Ntawuruhunga, P., J.P. Legg, C.S.H. Omongo, S. Lukombo, and
E. Kimani. 2006. Strategies for controlling the cassava mosaic
disease pandemic in Eastern and Central Africa through resistance
breeding programs, 13—15 June 2006, Milles Collines Hotel, Kigali,
Rwanda.



IITA Annual Report 2006

Nyombi, K., P.J.A. van Asten, G. Taulya, and K. Giller. 2006. Soil
factors affecting growth of East African highland bananas (Aaa-Ea,
cv Kisansa) tissue-culture plants on a ferralsol in central Uganda.
Paper presented at the 23rd SSSEA Conference, 20—24 November
2006, Masaka, Uganda.

Onamu, R.P.K., E. Njoroge, C.J. Kimani, C.D. Kedera, and
P. Ntawuruhunga. 2006. Phytosanitary measures in the
management of virus diseases in cassava germplasm at Kephis,
5-9 December 2005 Kampala, Uganda.

Opoku, S.Y., M. Kolesnikova-Allen, E.G. Asante, and Y. Adu-Ampomah.
2006. Genetic diversity and profile of cocoa planting materials in
Ghana cocoa farms. Paper presented at the Fifth INGENIC
Workshop on Cocoa Breeding for Farmers’ Needs, 15—17 October
2006, San Jose, Costa Rica.

Paul, C., R. Bandyopadhyay, M. Twizeyimana, C.B. Hill, and
G.L. Hartman. 2006. Potential of detached leaves for evaluation of
rust resistance. Paper presented at the 11th Biennial Conference of
Molecular Biology of the Soybean, Lincoln, Nebraska, USA.

Pokou, N.D., J.A.K. N'Goran, M. Kolesnikova-Allen, A. Eskes, and
A. Sangare. 2006. Genetic Diversity of Cocoa (Theobroma Cacao L.)
Collected on Farms Using Microsatellite Markers. Paper presented
at the 15th International Cocoa Research Conference, 9-14
October 2006, San Jose, Costa Rica.

Pokou, N.D., J.A.K. N'Goran, M. Kolesnikova-Allen, A. Eskes,

P. Lachenaud, and A. Sangare. 2006. Genetic diversity of cocoa
populations (Theobroma cacao L.) after the first cycle of recurrent
selection. Paper presented at the 15th International Cocoa
Research Conference, 9-14 October 2006, San Jose, Costa Rica.

Raji, A.A., B. Odeseye, C.E. Oriero, J. Akinyemi, T. Odunlami,

F. Odeyemi, and I. Ingelbrecht. 2006. Genetic transformation of
cowpea (Vigna unguiculata L. Walp) via Agrobacterium
tumefaciens using embryonic axis explants. Paper presented at the
Joint Annual Meeting of the American Society of Plant Biologists,
Canadian Society of Plant Physiologists, Société Canadienne de
Physiologie Végétale, Boston, Massachusetts, 5-9 August 2006,
Boston, USA.

ScholRer, B., S. Hauser, and R.A. Sikora. 2006. Suitability of Pueraria
phaseoloides, Chromoleana odorata, and Tithonia diversifolia
for nematode management in Musa cropping systems. Paper
presented at the 58th International Symposium on Crop Protection.
Gent, Belgium.
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Sonwa, D.J., S.F. Weise, A.A. Adesina, M. Tchatat, O. Ndoye, and
D. Endamana. 2006. Adaptations of cocoa and coffee farmers’
communities in the heart of remnant pristine forest of east
Cameroon to institutional changes. Paper presented at the Forth
Meeting of IUFRO Working Party 8 January 2003, 26—29
September 2006, Locorotondo, Bari, Italy.

Taulya, G., van Asten P.J.A., S.H. Okech, C.S. Gold, and
T.K.W. Mugaga. 2006. Effect of drought on bunch weight of an East
African highland banana (cv. Enyeru). Paper presented at the 23rd
SSSEA Conference, 20-24 November 2006, Masaka, Uganda.

The, C., A. Manfouasson, H. Calba, A. Menkir, and J.W. Horst. 2006.
Establishment of heterotic patterns of maize (Zea mays L.) inbred
lines with tolerance to acid soils. Paper presented at the
International Plant Breeding Symposium, 20-25 August, Mexico.

Thomas, D., H.F. Vismer, J.P. Rheeder, R. Bandyopadhyay,

J.F. Leslie, and W.F.O. Marasas. 2006. Fusarium species on
sorghum grains in Nigeria. Paper presented at the 14th Biennial
Congress for the South African Society for Microbiology 9—12 April
2006, Pretoria, South Africa.

Tripathi, L., J.N. Tripathi, and W.K. Tushemereirwe. 2006. Production of
transgenic bananas resistant to Xanthomonas wilt disease in
Eastern Africa. Paper presented at the 4th International Bacterial
Wilt Symposium, 17-20 July, York, UK.

Tripathi, L. Fighting the East African Xanthomonas wilt pandemic [IITA
News Article]. IITA, 2006 . Available from http://www.iita.org/cms/
details/banana_plantain_news_details.aspx?articleid=347&zoneid=
268.

Van Asten, P.J.A. and A.M. Fermont. 2006. Is farmer knowledge
guiding us in the right direction? Paper presented at the Farmer
Field School Experiences Workshop on Land and Water
Management in Africa, 24—28 April 2006, Jinja, Uganda.

Van Asten, P.J.A., S. Abele, G. Blomme, P. Sanginga, B. Vanlauwe,

N. Vigheri, L. Lunze, J. Walangululu, and A. Farrow. 2006. The role
of bananas in eastern DR Ccongo. Paper presented at the
MUSACO meeting, 18-22 September 2006, Limbe, Cameroon.

Vroh Bi, I. and A. Tenkouano. 2006. Assessment of linkage
disequilibrium for candidate gene identification and marker-
assisted breeding in Musa spp. (bananas and plantains). Paper
presented at the Fifth Plant Genomics European Meetings, 11-14
October 2006, Venice, ltaly.
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Zhang, D., M. Boccara, S. Mischke, L. Motilal, M. Kolesnikova-Allen,
N. Cryer, C. Turnbull, C. Lanaud, W. Philips-Mora, and D. Butler.
2006. Detection of mislabeled germplasm in cocoa collections using
DNA fingerprinting with SSR markers. Paper presented at the 15th
International Cocoa Research Conference, 9-14 October 2006, San
Jose, Costa Rica.
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Audiovisual materials

Cornet, D. 2006. Vers une production durable d'ignames en Afrique de
l'ouest, film DVD 32'. Cotonou, Bénin: CIRAD - FAO - INRAB

Hauser, S. 2006. Integrated pest management in plantain: a simple
nematode control measure: boiling water treatment.

Hauser, S. and C. Mekoa. 2006. Invasion of plantain fields by
Chromolaena odorata: effects of burning and mulching on biomass
partitioning and nutrient uptake.

Hauser, S., A. Nkakwa, C. Mekoa, and D. Amougou. 2006.
Performance of detached-corm and corm-fragment-generated
plantain compared with conventional suckers in southern
Cameroon.
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Governing board

Seated, left to right: Michael Collinson, Gry Synnevag,
Hartmann (Director General), Mortimer Neufville (Chair), Bryan Harvey,
Barbara Becker, Cees Karssen

Standing, left to right: Henri Maraite, Jenny Cramer (Board Secretary),
Dean Lewis, Nthoana Tau-Mzamane, Israel Adu, Emmy Simmons,
Adama Traoré

Missing from photo: Birger Mgeller, Ama Pepple
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Abbreviations used in this report

CBO

CBSD
CIDA

CGM
CMD
DFID
EACMV-Ug
EAHB
ESARC
FAO

Gls

IBC
ICRISAT

IIBC
ILRI

LEXSYS
MAS
MDG

NARO
NARS

NGO
NGN

NGS
NRI

QPM
QTL
PROSAB

RUVT
SARRNET
SP-IPM

SS
WECAMAN
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community-based organization

cassava brown streak disease
Canadian International Developement Agency

cassava green mite

cassava mosaic disease

Department for International Development (UK)

East Africa Cassava Mosaic Virus-Uganda variant

East African highland banana

Eastern and Southern Africa Regional Center

Food and Agriculture Organization of the United Nations
geographic information system

IITA’s Institutional Biosafety Committee

International Crops Research Institute for the
Semi-Arid Tropics

International Institute of Biological Control
International Livestock Research Institute

Legume Expert System
Marker assisted selection
Millenium Development Goals

National Agricultural Research Organization
national agricultural research systems

nongovernmental organizations
Nigerian Naira

northern Guinea savanna
Natural Resources Institute (UK)

quantity protein maize
quantitative trait loci
Promoting sustainable agriculture in Borno State

regional uniform variety trials

Southern Africa Root Crops Research Network
Systemwide Program on Integrated Pest Management
Sudan savanna

West and Central Africa Maize Network
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IITA locations
IITA-Nigeria

Ibadan (Headquarters)

PMB 5320, Ibadan

Oyo State, Nigeria

Tel.: (+234 2) 241 2626
Fax.: (+234 2) 241 2221
e-mail: ITA@cgiar.org

Abuja Farm, PMB 82,
Beside old water works
Kubwa Village, Abuja

Tel.: (+234) 9 5239598
Cell.: (+234) 803 4023910

Kano

Sabo Bakin Zuwo Road

PMB 3112, Kano

Nigeria

Fax: (+234 64) 645352
Telephone: (+234 64) 645350,
645351, 645353, 624046
E-mail: ITA-Kano@cgiar.org

Lagos

Plots 531 & 532 WEMPCO Road,
Ogba Estate

P.O. Box 145, Ikeja, Lagos

Cell.: (+234) 803 4023913

Maiduguri

Kwajaffa Road, off Gambole Road,
GRA,

PO Box 935, Maiduguri, Borno State,
Nigeria

Phone: (+234 76) 231732

Fax: (+234 76) 231732

Email: iitaprosab@cgiar.org
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Onne

PMB 008, Nchia-Eleme

Port Harcourt, Rivers State

Nigeria

Fax: (+871) 682341882 (INMARSAT)
Telephone: (+871) 682341880,
761841076

IITA-Benin

BP 08-0932, Cotonou, Benin
Telex: 5329 ITABEN

Fax: (+229) 21 35 05 56
Tel.: (+229) 21 35 01 88
E-mail: IITA-Benin@cgiar.org

IITA-Cameroon

Mbalmayo

BP 2008 (Messa), Yaoundé

Fax: (+237) 2237437,

Tel.: (+237) 2237434, 2237518
E-mail: ITA-Cameroon@cgiar.org

IITA-Democratic Republic of Congo
Immeuble Mobil

198, Avenue Isiro-commune

de la Combe

Kinshasa, R.D. Congo

Tel: (+243) 98 535 939

Fax: (+243) 880 7737

E-mail: ITA-DRC@cgiar.org
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IITA-Ghana

West Africa Seed and Planting Material
Network (IITA/GTZ/WASNET)

P.O. Box 9698, K.I.A, Accra, Ghana
Tel/Fax: (+233) 21 765567

Cell.:  (+233) 24 329531

E-mail: ITA-Ghana@cgiar.org

IITA-Kenya

Plant Biodiversity and Genomics

Facility

c/o International Livestock Research Insti-
tute (ILRI)

P.O. Box 30709, Nairobi, Kenya

Tel.: (+254 2) 630743

Fax.: (+254 2) 631499

E-mail: ITA-Kenya@cgiar.org

IITA-Malawi
SADC/IITA/SARRNET Project
Chitedze Research Station
P.O. Box 30258

Lilongwe 3, Malawi

Tel.: (+265) 1 707014

Fax: (+265) 1 707026

E-mail: ITA-Malawi@cgiar.org

IITA-Mozambique
SADC/IITA/SARRNET/INIA

P.O. Box 2100, Av. FPLM No. 2698
Maputo

Mozambiquie

Telefax: (+258 1) 461610

E-mail: ITA-Mozambique@cgiar.org
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IITA-Tanzania
SADC/IITA/SARRNET

c/o Mikocheni Agricultural Research
Institute

PO Box 6226, Dar es Salaam, Tan-
zania

Tel.: (+255 22) 2700092

Fax: (+255 22) 2700090

E-Mail: IITA-Tanzania@cgiar.org

IITA-Uganda

PO Box 7878, Kampala, Uganda
Fax: (+256 41) 223494

Tel.: (+256 41) 223445, 221009
E-mail: ITA-Uganda@cgiar.org

International Mailing address (UK)
c/o Lambourn (UK) Limited,
Carolyn House 26 Dingwall Rd.,
Croydon, CR9 3EE, England

Tel.: (+44) 020 8686 9031

Fax.: (+44) 020 8681 8583
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