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An aervial view of HTA's 1,000 hectare head-
gusrters at lbadan, Nigeria: the main campus
on the right with laboratories, offices, and
housing is survounded by the experimental
Jarms;on the left across the lake (the
Institute’s water supply) are research plots
cleared from forest land.



Intreduction to lITA

stablished in July 1967 as the first major Afvican link in an integrated network off

international rescarch and wraining centers located throughout the developing regions

ol the world, the International Instinnte of ‘Tropical Agriculture (ITTA) is an
autonomous. nonprofic corporation with headqguarters on a L000-heetare experimental
farm at Ihadan, Nigeria in close proximity to the University of Ihadan. Is location
lacilitates vescarch in three ecological zones of Nigeria humid forest, transitional, and
savannia and these zones are representative of elimate and soil conditions in many arcas of
Africa. Inaddidon, rescarch is conducted in many areas of Africa in cooperation with
regional and national programs,

Funding tor ITTA came initially (rom the Ford and Rockefeller foundations, and the land
lor the experimental farm was alloted by the Government of the Federal Republic of
Nigeria, The Institute is governed by a Board of ‘Trustees comprised of 14 members,
mcluding eminent scientists and representatives from the host conntey, Afvican ropical
areas, and other regions of the world. (The names and afliliadons of Board members are
listed on page 154

Mandate and Objectives: I'he “geographic mandate™ of II'I'A includes the humid and
subhumid tropical vegions of the world, but the Institute concentrates its rescarch and
training activities primarily on the needs of sub-Saharan African countries, The central
objective, in cooperation with national programs, is 1o undertake rescarch which will make
it possible o inercase food production, employment, and income in those countries. A\ food
crisis in many of them has been building up over the vears as rapid population growth,
drought, and lagging agricultural production have hrought about a chronie food deficit.
Four out ol five of the rescarch programs of TITA are crop centered : Grain Legume

Improvement, Maize Rescarch, Rice Rescarch, and Root and Tuber Improvement. ‘The

fifthis the Farming Systems Program. Specifically, the objectives of these and other segments

of the Institute are 1o:

e Develop farming systems, including soil and crop management practices, that will
provide viable, stable, and sustainable alternatives o traditional systems of shifting
cultivation in Africa: the major emphasis centers on increasing the productivity of fragile
tropical soils while stll maintaining effective conservation in- ccologically balanced
environments.

o I'ullill a worldwide responsibility o develop and implerienc rescareh programs which will
lead to improved varieties of cowpeas, vams, and sweet potatoes,

e Conduct specific rescarch in Afvica in cooperation with other international centers and
national institutes, to develop and improve cassava, maize, rice, sovbeans, plantain, and
cocovirms: here the practical emphasis is on the distribution of improved plant materials
to national rescarch programs to assist them with their plant breeding work and the
adaptation of improved varieties to fit local conditions,

o ‘I'ranster new technologies and skills, through training, to scientists, technicians, and
extension workers from developing countrices,
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e Arrange and conduct conferences, symposia, seminars, and workshops to review new
rescarch, consider current problems, and discuss needs for the future,

e Publish and widely disseminate rescarch findings to scientists, policy makers, national
rescarch programs, development and extension personnel, and others.

o Provide an information center and library with a comprehensive colleetion of world
literature on tropical agriculture for use by scientists and scholars.

Funding : Principal financing of the Institute is arvanged through CGIAR - Consultative
Group on International Agricultural Rescarch. (See information on CGIAR beginning on
sage 4.) Finance and support during 1985 for 1ITTAs rescarch and training was provided by
§ , g ! )
the following international agencies, foundations, and national governments: Canadian
International Developiment Ageney (CIDAY, United States Ageney for International
Development (USATD), World Bank, Ford Foundation, Rockefeller Foundation, Overscas
b
Development Administration of the United Kingdom (ODA), Australia, Belgium,
Denmark, Federal Republic of Germany, France, India, Italy, Japan, Netherlands,
Nigeria, Norway, and Sweden. In addition. other donors provide funds to 1TI'TA to support
5 .
specific research projects or training programs,

Staff: The Institute has nearly 200 principal stafl members who come from more than 40
countries. ITTA also employs over 1,000 support stafl; most of whom are from Nigeria. The
majority of the Institute’s seientists are located at headquarters but some have heen assigned
to I'TA substations at Onne, (Nigeria) and at Cotonou (Republic of Benin) and o projects
in collaboration with regional and national programs. (See the Annual Report Executive
Summary oi’the International Cooperation and Training Program beginning on page 123.)



What is the Consultative Group on International
.Agricultural Research (CGIAR)?

t the inidative of the World Bank, the United Nations Food and Agriculture

Organization (1'AO), and the United Nations Development Programme (UNDP),

an informal association of governments, international and regional organizations,
and private foundations was set up in 1971 dedicated to supporting a system of agricultural
rescarch centers around the world. Tewas named the Consultative Group on International
Agricultural Rescarch (CGLAR 1 The purpose of the research effort of 13 centers (including
[TTA) now in the CGIAR system is to improve the quantity and quality of food production
and the standard of living of people in developing countries (Figure 1), They focus their
rescarch efforts on crops and animals which provide a large part of the food supply of their
respective regions,

The international centers have a variety of research interests. Light concentrate on
plant breeding for one or more crops. Nine are involved in agronomic rescarch, two deal
with livestock, and two include major programs aimed at improving pastures and forage
crops. One center, IBPGR | devotes itself exclusively to the collection and conservation of
genetic material; another, ISNAR, works with agricultural vesearch agencies in developing
countries to provide advice to governments on ways to strengthen agricultural rescarch, and
a third, 1FPRI, studies the economies of food production o offer recommendations
concerning policy changes needed o promote adequate and sustained growth,

Allthe centers work closely with national agencies. The linkage is vital to keep the work at
centers oriented to the needs of the farming communities they are intended to serve. In fact,
the gains made by scientists at the centers will get translated into actual food output only
when the national agencies take up the results, adapt them o local conditions, and carry
them to their farmers. This is why greac importance is attached to training programs, To
date. the centers have trained more than 18.000 persons, mainly from developing countries,

Fach CGIAR-aflliated center is autonomous and run by an independent Board of
Trustees on which members, chosen for their experience and expertise, serve in individual
capacities. The board determines the divection of the center’s vesearch, but this is done in the
Iramework of international consultations on two levels — one scientific and the other financial
and administrative,

The CGIAR, which has an executive secretariat provided by the World Bank,
meetls twice a year to take decisions based on consensus. I'he meetings have before
them recommendations from a Technical Advisory Commitee (TACH comprising a
chairman and 12 distinguished seientdists drawn equally from developed and developing
countries, TAC s supported by a seeretariat provided by the three co-sponsors of CGIAR
and located in Rome at FAO headquarters. Also available to the semi-annual meetings are
reports from centers, supporting bodies, and ad hoc committees that are set up from time o
time to address specific issues,
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Raising of funds to support the work of the centers is coordinated by the CGIAR
seeretariat based in Washington. Funds are not pooled but go diveetly to individual centers.
‘The bulk of the funding is not t k-specific, although some grants are carmarked for specific
programs and activitics within the broad framework defined by the CGIAR at its meetings.
The CGIAR seerctariat monitors the management performance of the centers, in keeping
with the concept of acceuntability o donors, and provides overall administrative and
nanagement support. AC monitors the scientific performance of the centers and reviews
center budgets in the light of defined rescarch prioritics.

CGIAR started operations with 15 donor members but by the beginning o 1985 that
number had inercased o 43 countries, international and regional agencies, and private
foundations. They pledged approximately U.S.$ 180 million (o support the rescarch and
training programs of the 13 centers in 1985,

10
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Figure 1. Global location of the 13 CGIAR-supported international research and training centers
(1985).*
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LCA
ETRIOPIA
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*Centro Internacional de Agriceltaoa Dyopical (CLAT ) : Centro Internacional de 'a Papa (C1P) : Centro Internacional de
Mejoramiento de Maiz y rigo ( CLMXYL ) International Board for Plant Genetic Resonrees (IBPGR ) ; International
Center for Agriewltural Research in the Diy Areas (1CARDA) ¢ International Crops Rescarch Institute for the Semi-:Arid
Tropies (TCRISAT ) 2 International Food Policy Kesearch Institute ¢ FPR1) ¢ International Institute of “Fropical Agriculture
(HEEA) - dnternational Labaatory for Research on Animal Discases (1L.RAD) ; International Livestock Centre for Afyica
(HLCA R ternational Rice Research Institute ( IRRI ) ; International Sevvice for National Agricnltural Research

CISNAR ) 2 West Africa Rice Decelopment Association (WARDA ),



Director General’s Repo:t*

am privileged to have the opportunity to lead ITTA at this moment in its history. The eyes

of the world are focused on Africa with its profound problems of burgeoning population,

hunger, and malnutrition. Although IITA’s “geographic mandate” within the CGIAR
network of intcrnational agricultural research institutes covers the humid and subhumid
zones of the world, its primary responsibility rests in sub-Saharan Africa, the region of the
world where the need is most acute.

Despite the scemingly overwhelming difficulties that must be overcome to improve the
situation, there exists at IITA an optimism and encouraging realism about the nature of the
challenge. No one should advance misleading hope that Africa will experience a “‘green
revolution” similar to the one so widely publicized in Asia. Africa’s traditional agriculture is
much more complex. The dramatic breakthroughs in Asia withrice and wheat were based on
a backlog of basic knowledge in the plant sciences that is not so readily applied to important
African crops (such as cassava, yams, sweet potatoes, and various food legumes) which are
spread across a wide diversity of ecosystems.

What is encouraging is that IITA, in partnership with national programs, is generating a
stream of technologies based on research which is laying the foundation for what I call a
“quict revolution” in the villages and on the small farms of Africa. They may have an even
greater cifect in the long run than the highly publicized “green revolution.”

ITTA scientists from 45 nations have been tackling some of the most difficult problems in
international agriculture, and their accomplishments are substantial. There is evidence that
ITTA rescarch, developed during the tenure of my predecessor, Dr. E.H. Hartmans, is
paying dividends: new improved varicties developed by our scientists have been tested by
national programs and released to farmers in many countries. As a result, yields of several
important food crops have increased and become more stable. Moreover, improved farming
systems that integrate traditional and modern emerging technologies are gradually being
developed and tested in on-farm trials.

I call your attention toseveral articles in this volume: the development of drought tolerant,
discase and inscct resistant varietics of various crops; the progress in alley farming as one of
thealtern.tives to the centuries-old shifting cultivation with its related bush-fallow rotations;
new cxtra-carly maturing maize varicties for the Forest and Sudan Savanna of West Africa
that can fill the food shortage during the “hungry gap” between the tailend of food stocks of
the previous season and the harvest of the later maturing food crops; performance of high-
yielding rice varieties adapted to various African ccologies; and the development of an
cfficient means to produce yam plants in in vitro tissue cultuie for international distribution.
These and other examples described briefly in this publication represent only a portion of
IITA’s accomplishments.

ITTA’s resources are precious in relation to the cnormity of the challenge in Africa. Our
funding comes primauily from the taxpayers of the industrialized countries to serve the needs
of the poor in the developing countries. As IITA approaches its 20th year, we have a heavy

* Dr. Stifel assumed responsibility as Director General in October 1985,
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responsibility to assure that these resources are sharply focused on the most urgent tasks.

We know the problems of the future will be different from the problems of today. For
cxample, demographers project African population growing from its present share of 10
percent of world population to about 25 percent before global population stabilizes sometime
in the 21st ceutury. This will place extraordinary population pressurc upon arable land in
many parts of Africa. IITA is one of the few institutions with the sciendfic expertise,
knowledge of the lecal environment, and commitment to sustain research on the agricultural
problems of the 21st century.

Strategic Planning Study

As we develop future plans for 1I'TA, it is essential that we establish clearly defined priorities
and strategic directions for the future. This is particularly important for II'TA becausc it has
an extremely broad formal program “mandate”, and it is dealing with very complex and
difficult agroecologics. For this reason, IITA Trustees in November 1985 authorized
management to undertake a Strategic Planning Study in 1986.

The purposes of the Strategic Planning Study arc to help provide answers to two
overriding questions: What are the possibilities of producing scientific and technical
advances if resources are allocated to rescarch on a particular problem or commodity? What
will be the value to socicty of the new technology if the rescarch effort is successful®

The Strategic Planning Study will be based on a critical assessment of IITA’s substantial
strengths and capacities vis-a-vis other international and national institutions. The objectives
are to shaipen II'TA’s institutional mission and to provide a coherent framework for the
allocation of jcarce resources within and across its range of program activitics. Finally, the
Study should lead to a vision of IITA’s futurc and geals by which to measure progress.

Small Study Groups, consisting of distinguished scientists, have been set up for each
program to work with us in defining the issucs, catalyzing discussion, and helping to think
through prioritics. The Study Groups for the commodity programs are guided by the
following terms of reference:: 1) assess the present and future significance of the.commodity,
2) identify researchable issucs, 3) assess IITA’s comparative advantage, 4) determine
appropriate rescarch methodology, 5) estimate the resources needed to achieve research
results and adoption within the expected time frame, 6) define the linkages between rescarch
on the commodity and Africa farming systems, and 7) assess priorities within and across
rescarchable issues at varying funding levels.

Early in our deliberations on the structure and scope of the Study, we made two
assumptions of fundamental importance: First, the Study should be concerned prim:.rily
with rescarch relevant to small family farms in Africa. Second, the primary geographic area
of focus for the Study should be the lowland humid and subhumid regions of Africa. These
two assumptions, endorsed by the Board of Trustees in April 1586, warrant amplification
here.

Generation of Technology for Small Family Farms

As a matter of policy, IITA’s rescarch objective will be to increase the productivity and
income of the small African farmer. Our ultimatc targets are progressive farm families which
are committed to improved management practices and which have sufficient land and
resources to produce a surplus for the market. These are the farmers who, by increasing



commercialization of their operations, can adopt the improved technologies that will be the
driving force for agricuitural change.

[ITA can do little directly to improve the welfare of farmers unable to adopt improved

management practices. Our best instrument for reducing their poverty is increasing
agricultural productivity of the small-scale progressive farmers in the region and, thercby,
demonstrating innovations and stimulating employment and higher incomes for all.
Given tae rapid population growth and its ever increasing cffect upon the degradation of
fragile African soils, increasing the productivity of family farms must be at the heart of
improving African agriculture and food production. But there are powerful biases that
discriminate against the family farmer: 1) national policies and programs hat squceze them
in favor of large-scale commercial enterprises, and £) research institutes that design modern
technologics that are not appropriate for trad;tional, African family farming systems,

The contribution of research to greater food production during the coming decade must
conic largely from improved varieties developed by commodity research programs. But there
will be no payoff unless these varieties are productive in the real world of the African farmer.
A greatly strengthened farming systems orientation throughout ITTA will be required to
assure that the technology we generate is within the management capability of the family
farmer. Farming systems research is, in a sense, just the servant of the commodity programs;
but its close involvement is essential.

The Strategic Planning Study will illuminate arcas in which there is an economic trade-off
between invesiment in technology for small versus large-scale farmers. In making program
decisions, we wiil give preference to those strategics that are aimed at improving the
productivity of the small family farm.

Africa Focus

For purposcs of the Strategic Planning Study, we assume that IITA should place special
emphasis on improving the productivity of farming systems in the lowland humid and
subhumid tropics of Africa. IITA has almost 20 ycars of cxperience dealing with these
ccologics, and falling per capita food production makes themn arcas of great concern. These
ccologics, roughly congruent withi West and Central Africa, contain half the population of
sub-Saharan Africa. This enormous, diverse and complex region can fully challenge IITA’s
scientific capabilities.

This interpretation of our formal mandate in no way conflicts with the international
character of II'TA. We have broader responsibilitics in Africa’and other continents that we
wil! continue to respect. We will actively promote those comnmoditics for which we have a
wider mandate in all of sub-Saharan Africa, but beyond Africa we will normally share
technology and knowledge only by mecans of germplasm exchange, publications, and
training.

Within the special target African ccologics, IITA expects to take the lead in research on all
its crops. Core resources will be used to carry out the full rangc of research, training and
outrcach activitics here. We will intensify efforts to understand the farming systems of these
ccologies in order to improve the productivity of our crop improvement programs and to
contribute through more basic rescarch to better resource management and conservation.

In responsc to the crisis of African agriculture, many intcrnational agricultural rescarch
centers are developing new programs for Africa. This is admirable, but the generality of the

14



centers’ mandates creates potential for misunderstanding, confusion to the leaders of national
rescarch systems, and possibly wasteful competition. I'TA is centrally positioned to
encourage cvolution of the centers toward a coherent system with consistent programs in
Alfrica. But ITTA can play this role in intercenter cooperation only if we first delineate our
own prioritics in a way that is clear, realistic, and workable.

Conclusions :
We enter 1986 constrained by a budget lower in real terms than in 1985 and the prospect for
financial stringency through the end of 1987, Nevertheless, we are optimistic about the
future. We are instituting major improvements in managemeént control and financial
planning systems for the Institute. The tight budget reinforces the process of program
consolidation and priority-setting under way. As a consequence of the Sirategic Planning
Study, HTA should emerge as a stronger and more effective organization.

Morcover, a vision of the future is emerging that includes emphasis upon the small family
farmer, increased focus on ecologies where IITA has a comparative advantage, orientation of
ITTA commodity programs toward the farming systems of these ecologies, and commitment
to cooperation with other international centers and national agricultural research systems.
ITTA isascientific enterprisc animated by a high social purpose. The above elements suggest
a philosophy and set of values that can be the basis for moving vigorously ahcad on our
challenging mission.

In conclusion, I must mention that our Board of Trustees has been strengthened by
the addition of two new members, Mr. John D. Edozien, Permanent Sccretary of the
Federal Ministry of Agriculture, Water Resources and Rural Development in Nigeria, and
Dr. Mayra Buvinic, Director of the Internaiional Center for Rescarch on Women in
Washington D.C. As a womau: and social scientist, Dr. Buvinic will bring long-necded
perspectives to the deliberations of our Board. At the same time, IITA lost the services of
four dedicated and valued Trustees whose terms of service ended: Mr. Dominic E.
Iyamabo, Vice-Chairman of the Board ; Dr. Robert C. McGinnis, Chairman of the Program
Committee; Dr. Hidetsugu Ishikura and Mr. Papoola. The Board of Trustces gratefully
acknowledges their enduring contributions to the work of the Institute, and I am sure that we
will continue to look to them for wise counsel in future years.

Laurence D. Stifel
Director General ’ April 19,1986
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lITA farming systems research teams experiment with alley cropping to assess its long-term
effects for managing fragile tropical soils and sustaining crop ylelds.

16



Annual Report Executive Summary
Farming Systems Program

multi-disciplinary effort, farming systems research is aimed at developing appropriate

technological innovations 1o increase and sustain production of food erops designated

in [FTA's mandate. Tts seientists study the biological. physical and socio-cconomic

factors that alfect the agricultural production of small-scale farms in the humid and sulb-
humid tropical regions of sub-Saharan Africa.

During 1985, the program at headquarters consisted of 16 core-funded scientists working

in four rescarch team: and one specialunit: upland production systems, wetland production

systems, agroforestey and plantain research, on form research, and the socio-cconomic unit,

Upland Production Systems: I'hc upland rescarch team locused on soil and crop
managementsystems based on cassava, vams, sweet potatoes, maize, upland rice, cowpeas,
and sovheans,

[n the forest zone, the emphasis was on root erop hased systems, savanna arcas on cereal/
legume based systems. High priority was assigned to soil conservation and biological im-
provement ol soil productivity, Thus, studies on cover erops and planted fallow and their
cffects on nurient reeveling, soil erosion control, biological nitrogen fixation. and soil
hiomass activity continued to be a major thrust.

For the non-acid or high hase status Allisols and Tneeptisols in the sub-humid and humid
zones,research results have shown that the no-till maize-cowpea-mucuna rotation system and
alley farming with Lencaena ave able 1o sustain high levels of maize and cowpea vields over a
long period without reverting the land to varying periods of natral or planted fallow.

On the coarse-textured well-drained acidic Ultisols in the high rainfall vegion olsouthern
Nigeria, results from cassava tillage experiments indicated that a no-Gll system with
chemical weed conrol produced tber vields equal to those of conventional and sirip-tillage
methods.

In mixed eropping trials of cassava/maize and cassavajeowpeas conducted onan Alfisol at
Ihadan, Nigeria, the size of cassava populations had no adverse effects on maize vields, buta
high population of spreading-type maize reduced cassava vield. The most desirable planting
pattern for cassava/cowpea mixture was to plant hoth crops in the siie row,

Rescarch on weed management for upland erops emphasized tillage methods and live
mulch. Weed biomass in maize had an inverse relationship with intensity of tillage
operations, Herbicide eflicacy declined with reduetion ol tllage intensity, Weed control was
less effective with Tow rates of herbicide application in no-tll cowpeas and sovheans than in
conventionally tilled treatments. Tnaclong-term live muleh wial at hadan, plots where live
muleh viues Psophocarpus palustris - was grown for the past ive vears vielded more maize than
the continuously cultivated no-tll or plowed plots. This was atributed 1o less weed
mfestation and higher soil organic matter and bhiomass activities in the live muleh plots.
Research on control of the noxious weed Imperata cvlindrica in a sub-humid ccology was
initiated in 1983,
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Microbiology studies conducted during the vear included biological nitrogen fixation in
cowpeas, mucuna and sweet potatoes, mycorrhizal infections of sweet potatoes in different soil
types, and changes in microbial populations and activities following forest clearance and
cultivaton.

Results from the biological nitrogen fixaton study showed that nivrogen vield of carly
maturing cowpeas was less than late maturing indeterminate varieties. Cowpeas do not
contribute nitrogen to maize intereropped with cowpeas.

In agricultural engineering, on-farm evaluation of improved wols and implements for
small farms continued. These include rolling injection planter, fertilizer applicator, maize
thinner, and row marker. Results from actillage experiment at Ibadan showed that paraplow
once a vear produced significantly higher maize vield than continuous no-till and con-
ventional tillage treatments. This was related o low penctrometer resistance, high water
infiltration, and low incidence of wilting during dry spells.

Wetland Production Systems: Sub-Saharan Afrvica has over 30 million hectares of
potentially arable wetlnds. some of which are sources of various products traditionally
gathered from the wild, vam/and or cocovam cultivation on Lawrge mounds, and dry scason
vegetable production s approximately 3 million hectares of the wetlands are presently under
rainfed lowland vice cultivation and less than 500,000 heetares are under irrigated paddies.

Rescarch on small inland valleys is aimed at developing both upland and valley bottom
as a whole farm unit. Because of the Tack of appropriate soil and wiater management
technologies in the valley hbottom swetland i, many firmers have allocated more fTabor and
resources to the production of erops in the upland. In farge wedand areas, such is large viver
flood plains and coastal deltas where rainfed or irrigated lowland rice predominate, rescarch
priority is accorded o soil frality management and land preparation for rainfed and
irrigated lowland viceand for post-harvest engineering.

During 1985, rescarch on small valley development was started near Bida, Nigeria and
Makenni, Sierra Leone in collaboration with the International Land Reclamation Institute
HTLRTY in the Netherlands, Land and Water Development Division (LAWDDy in Sierra
Leone, National Cereals Research Institute «NCRT, and Bida Agricultural Development
ProjectiBADPy in Nigeria. Hydrological studies were initated in four benchmark valleys in
both countries and on-farm agronomic trials conducted in several inland vallevs near Bida
on maize/sorghum intereropping in the upland and rice in the valley bottom. Preliminary
results indicate that farmers liked the improved short maize variety (TZESR-W) because of
its carly maturity, resistance to streak virus, and resistance to lodging during heavy rain
storms,

Results of 10 on-farm trials on rice tfrmer managed in the valley hottoms showed that
with contour bunding, fertilizer, and weed control, hoth the late maturing local variety and
the improved carly matring varieties - I'TA 306 and FARO 29) gave comparable paddy
vield of about F t/hain the sandy hydromorphic soils.

Introduction of simple harvesting and threshing wols such as the serrated sickle and the
manual rice thresher was readily aceepted by local farmers. However, motor-driven
implements (such as the turtle plow) will have to overcome many socio-cconomic constraints
before they can be adopted by local farmers,
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Agroforestry and Plantain Research: Agrolorestry is an important component in
farming svstems in the humid tropics not only in terms of nutri-nt reeyveling and soil
conservation but also in supplying food and firewood 1o small farmers and ensuring overall
sustainability of production. Thus, agroforestry rescarch at IFFA focuses on alley cropping
and the improvement of multi-story compound thomestead) farms.

The Leweaena and Gliricidia alley cropping systems on non-acid soils (A lisolsy developed at
ITTA have gained increasing aceeptanee by natonal researchers,

On the strongly acidic Ultisol ('Typic Padeudulo ac ITTAs high rainfall station at Onne,
Nigeria, several shrub species were evaduated in association with cassava, Preliminary results
indicated that Cassia siamea planted in 8 m adleys gave the highest cassava vield. Cassava
growth and vield were depressed when alley cropped with Guelina.

During 1985, both farmer-amd-rescarcher-managed alley cropping on-farm trials with
Leucacna lencocephala and Gliricidia sepium were established in collaboration with TLCA and
natonal research institutions in Nigeria and in several West and Central Alvican countrices.,

This vear plantain/banana rescarch heeame one of the core activities in the Farming
Systems Program. Major activities were centered around incereasing productivity of low
input production systems and increasing the supply of planting material to aid expansion of’
production. The major part of the rescarch was done in national research iestitutions
throngh the West Afvican Regional Cooperative for Research on Plantain. A summary of’
the rescarch results: o1y Small farm production was more profitable than medium or karge-
scale 121 none of the plantain cultivars sereened were resistant to black sigatoka — the discase
threatening plantain production in West Africa: o3 plantain grown with coflee was not
severely infested with the banana weevilsand b i vitro-produced plants appeared more
vigorous than others,

Most plantain cultivars did not lose morphogencetic potential after six cveles of
multiplication in meristem culture, and the multiplication potendial of some exceeded 100
million in one vear. The new technique for rapid multiplication of plantain in the field is a
significant improvement over current practices, Tests for aberradons in plants from
meristem cudture: multiplication showed  less than 19, abnormality. Therefore, this
technique can be safely used.

On-Farm Research: Development of rescarch methods and testing of TUFA technologies
were conducted in three pilot areas in different ecologies in Nigeria in cooperation with
national institutions. One full vear of on-farm testing was completed in the savanna and
transitional zones with a range of technologies, including varieties of the traditionally grown
food crops. fertilizer use, and alley cropping. The pilotarea in the forest zone was identified
and surveved in 1983,

Socio-Economic Unit: Stall members of this unit provided socio-cconomie inputs into the
rescarch activities of the crop improvement programs, expanded  the socio-cconomic
assessment for on-tirm research to facilitate the transfer of improved technologies, initiated
new projects on food crops utilization and nutrition (particularly on sovbeans). and
completed an exploratory study on compound farms.



A task foree developed an integrated pilot program with the Kersey Children's Home at
Oghomosho, Nigeria on sovhean production and uwtilization as a nutrition intervention
strategy for health improvement. A socio-cconomie survey among 386 ofits clientele showed
that 88°, of the children felt helow the 50th pereentile of the weight and height minimum for
age, and at least 300, suflered from severe malnutrition. A sovhean demonstration plot was
established at Oghomosho to st vields and systematically introduce women to production
techniques. A Kersey stafl' member was seconded 1o the Socio-Economic Unit to work full
time on sovhean utilizatdon with national collaborators from government ministries,

A multi-disciplinary wam undertook an exploratory survey of compound (homestead)
farms i castern Nigeria, Tt was designed and implemented in collaboration with the
University of” Nigeria ar Nsukka, the Forestey: Commission aq Lnugu, Michael Okpara
College of Agriculture at Umuagwo. and Imo State Accelerated Development Area Project.
The study listed all plant species, documented the important nutritional value of foods and
trees in the compounds., and prepared amodel deseribing five types of compound farms and
plant distributions according to ccology and population density,

Asystematic effort was made during the vear to inerease the number of women in 1FFA’s
production training and post-gracuate research and strengthen collaboration with national
SOCIO-Ceonomists.

Conferences, Workshops, and Training Courses: The Farming Systems Program
collaborated with sational centers in organizing three international conferences and/or
workshops on: land clearing and development held in Indonesia, wetland utilization for rice
production in tropical Afvica held ac I'FA's headquarters, and plantain and cooking
bananas multiplication and wilization held in Tvory Coast.,

Five training courses were conducted in 1985 for national research and extension workers
i Afvica: soil jwater conservation and tllage systems, weed management, alley cropping,
soiland plant analysis, and on-farm rescarch methods.
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In the following pages, a few notable research highlights during the year are
briefly described. More complete information on these topics and those men-

tioned in this Executive Summary can be obtained by requesting the Annual
Report of the Farming Systems Prograin.
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Fallow Management for Soil Fertility Restoration and

Fodder Production in Rwanda

ecause of a severe shortage of arable land in Rwanda, fallow periods between

cultivation phases have been progressively reduced to one year or less.

Consequently, better fallow management practices are needed to help restore soil
fertility in a short time, and one means is to plant suitable leguminous and other species
that can provide green manure, soil cover mulch, and fodder for animals.

Scientists in the farming svstems vescarch
project at Karama have evaluated several
leguminous species for hiomass production, soil
surface protection, ability to survive during the

dry season ( June September and ecase of

establishmentand blending ol harvested tops as
green manure into the soil. Triuls with four
Crotalaria sp sunn hemp . Mucuna
pruviens vav. wtilts, Cajanns cajan  pigeonpean,
and Seshania seban showed that thev are about

species

leguminous cover crops in comparison with the
traditional practice of natural fallow. Also,
plots previously plnted 0 sweet potatoes
Auber vield 7.5 vha gave a relatively high
grain - vield ol subsequent sovbean/maize
intercrop Table 2.

Fast development of vegetative cover s
necessary o protect the soil surface from
erosion. Sunn hemyp (Crotalaria spr rated as the
hest species for carly ground cover (Table 30,

equal in biomass producton Table 11, Sesbanta seshan wus very slow growing and ook

Significant inereases in grain vield  of much longer to cover the soil. Maintenance of
succeeding  crops were obtained  due to ground cover during the dry season and at the

beginning of rains in October is essential o

incorporation of green material fronm two

Visitors to the farming
systems experiments at
Karama, Rwanda see
different leguminous
species (including sunn
hemp and mucuna) being
evaluated for their ability
to protect the soil
surface, survive during
the dry period, and
provide fodder for
animals.




reduce soil crosion. Cajanus cajan (pigeonpea)
was the most drought resistant during the dry
season; sunn hemp rated second. Mucuna sheds
all its leaves during the carly dry scason,

Mixing 500, sunn hemp with 509 grasses
improved the quality of fodder and inereased
the liveweight gain of goats. Both 6-month old
and 18-month old goats gained 2 kg in 16 days
when fed the mixture compared with only § ke
for the 100°, grass ration,

Traditionally, the majority ol animals raised
in stalls are fed grasses, and there is an acute
shortage ol this feed and  other fodders
throughout the country. This shortage can he
cased by planting leguminous species on fallow
Lland and using them to supplement the grasses
for amimal feed. However, when che fallow
species are cut and used for this purpose, about
half of the nitrogen fixed biologically will be
exported from the field, thereby reducing the
extent of rejuvenation of the soil and ferdlity
restoration. This can be offset by the manure
from the stall-fed animals being returned to the
same field.

Months after planting
33 63

Leguminous speeies (Yield ckg/ha

{ Range )

Crotalaria sp 2.6 4.3~ 19
Mucuna pruriens

vitr, utilis 5.7 1.7-17.1

Cajanus cajan 2.1 2.8-94

Mixofl +24+3 6.2

Dryweight .nultiplied by 5 = approximate fresd weight of
hareested malerials,

Table 1. Dry weight of biomass produced by
three leguminous species in the poor plateau
soils of test sites at Kagasa rnd Dihiro,
Rwanda.

Green i,
m'llnurr Yickd
. ' tkg/ha)
Previous added &/
treatment (i Sovbeans Maize
Natural falow nd.* 405 920
Sweet potato n.d. 750 1,236
Crotalaria sp 9.0 768 1,619
Mucuna pruviens
var, utilis 37.5 796 1,683
*n.d. not determined

Table 2. Effect of planted fallows on the grain
yields of succeeding soybean/maize
intercrops at Kagasa Rwanda.

Ground

cover

Leguminous species

Mucuna pruviens var. utilis 61.3
Cafanuy cajan 325
Sesbania seshan 16.3

Table 3. Percentage of ground cover by
different leguminous species at 50 days after
planting.
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Role of Animal-Powered Implements for Making Tied
Ridges to Improve Crop Production in Burkina Faso

n semi-arid environments with limited rainfall and high soil water losses through
runoff, cultural practices that reduce this runoff are essential for more stable yields.
Tied ridges, introduced a few years ago in Burkina Faso {(formerly Upper Volta) by
IITA/SAFGRAD scientists, help meet this need. (See Research Highlights 1981.) They

reduce runoff, improve soil water reserves, and markedly increase grain yields of several

crops, including maize and cowpeas.

Tied ridges are cither civthed-up rows or ridges
with Literal ties built 10 conneet the raws
which the crops are grown, Although those
made by hand can sdll be ecconomically
profitable, farmers indicated that a mechanical
implement adapted o animal taction would
make them even more attractive and  less
tedions to construet, The use of animals for field
work is inercasing in Burkina  Faso. and
donkeys. oxen, and horses ave expeeted o he
one of the maostsignificant Getors inimplement-
ing soil and water conservation techniques vital
toasustainable agricultare in the region.

With the help and expertise of a US, Peace
Corps volunteer working with the TI'TA;
SAFGRAD progriam. two versions of the tie-
ridging implement were designed  one for
donkey power, the other for oxen, The design is
based on- o wipping shovel deviee™ by Lyle
and Dixon. T has four Qat shovels that voll on
an axis. The rolling is controlled by a catch
mechanism that is activated by o bievele break
lever on the handle of the ridger. When the
deviee is attached hehind a vidger. one of the
shovels pulls foose soil along the furrow undl the
operator releases the catch mechanism. \When
he does this, the nest shovel rolls over and the
process hegins again,

The donkey maodel which weighs 11 ke has
10 em wide shovels at the base, tapering 1o
16 cmat the outside. < Comparable figures for
the oxen model: 17 kg, 53 em, and 20 em.

94

respectivelyv. Production costs are estimated at
1000 and 16,000 CEA,

The  Cenwe Nationale  d'Equipement
Agricole manafiactured 75 donkey and 60 oxen
madels for the cost ol materials and labor.
Several rescarch institutions TCRISAT, FSR-
SAFGRAD. IRAT-CIRAD. and the World
Bank Pilot Project for Agricultural Develop-
ment are conducting independant vesearch
and 1esting with 36 donkeyand - oxen models,
and seven development organizations are
testing 30 donkeyv and seven oxen models in
cooperation with farmers from 15 villages
within a 60 km radius of OQuagadougou. A
majority ol the participating Eumers are in the
Project de Valorisation des Sites Anti-Erosifs
conducted by Fonds de FEau et Equipement
Rurale FELRD,

Preliminary tests showed that the donkey
model could make 13 em deep ded ridges in
rows 30 cm oapart and the oxen model 16 em
deep tied ridges in vows 70° 80 em apart. Onee
the ridges are made, it takes the former about 72
man-howrs per hectare to prepare ties by hand.,
This e is reduced to 32 man-hours by using
the donkey ridge-tier model.

In interviews, farmers said that making the
ridges with the donkey model caused them no
fatigue problems and that the donkey often
tired ont hefore the operator. When asked how
many hours per day their donkey could make
and tie ridges their answers ranged from 14 10


http:c';iu.ti
http:gutiI)ct.im
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3 hours. They pointed out that the combined

activities of ridging and joining them with ties
were o much work for their donkeys todoona
regular basis, ‘Therefore, they would separate
the two activities if they were to continue this
cultural praciice,

Full evaluation of the tests conducted in 1985
had not been completed at this writing, hut
preliminary conclusions indicate that animal
power can be used for making tied ridges. The
major limitations of the equipment are related
to the weight and length - particalarly in the
ciase of the oxen model and o the hand
ripping mechanisme -adjustments and  cable
life . Both devices will be modificd and it is
expected that the testing of improved maodels
will continue.,

Farmers attend a
field day to see a
demonstration of a
donkey-powered tied
ridging implement
developed by the IITA-
SAFGRAD research
program in Burkina
Faso.
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Afarmer-managed on-furm trial of lowland rice in a small inland valley (fadama) near Bida,
Nigeria.

On-Farm Research in Small Inland Valleys in Central

Nigeria

ncreased demands for rice as a staple food in sub-Saharan Africa requires more
intensive use of suitable wetlands for rice production. West Africa has over 30 million
hectares of wetlands with about one-third of this area occupied by small inland (or
stream flow) valleys. The rest is classified mainly into deltas, river floodplains, and

overflow valleys.

In collaboration with the Bida Agriculiural
Development Project (BADPY and National
Cereals Research Insticute (NCRT in Nigerta,
Land and Water Development Division
(EWDDy in Sicrra Leone, and International
Institute of Land Rechunation (ILR1) in the
Netherlands, TFUA initated the West African
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Wetland Utilization Rescarch Project. Tts main
objective is todevelop low inputsoil, water, and
crop management technologies that will enahle
small farmers o cultivate the valleys more
ntensively,

Two inland valleys near Bida in the sub-
humid region of Nigeria were seleeted as



henchmark research sites and initial field work
started in late 1984. Major activities in 1985
focused first on the characterization of the sites
in terms of soil, water, cropping systems, and
socio-cconomic environment; then preliminary

studics of water balance and on-farm testing of

improved crop varieties, soil management
practices, and small farm tools and implements.
Farmers in the area cultivate both the upland
and valley bottom as components of a whole
farm unit.

[n the valley bottoms, rice grows in the rainy
season where the soil is normally saturated or
flooded. In the dry scason, sweet potatoes, carly
maturing cassava and vegetables grow on
mounds in the valley bottom where soil
moisture is sull available. In the uplands,

farmers plant sorghum, millet, groundnuts,
maize, and meclons often under intercrop
systems. Rainfall distribution and a farmers’
crop calendar are shown in Figure 2.

Crop production practices in the two valleys
depend entirely or hand labor and the use of
small tools — a major handicap to increased
cropping intensity ond productivity. Also, there
is usually a labor shortage duting peak periods
of land preparation, planting, weeding, and
harvesting. Low yi-lds of majer food crops can
be attributed to several constraints: in riee
production, poor or no water corntrol,
incfficient land preparation, weeds, iron
toxicity from seepage water, poor soil ferlity,
low crop density. and low yielding varieties; in
the upland cropping systems, poor soil fertility,

Rainfall ( rﬁm)

Figure 2. Major cropping
systems in rainfed areas
rear Bida, Nigeria plotted

400

300

200

100

[
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against 1985 monthly
rainfall.
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ervatic rainfali, drought swress, infestaon of

sorghum or maize by Striga (a parasic weed),
cassava mosaic diseasc. and low  yiclding
varieties,

Farming activities in the upland vesultin rice
planting delavs in the valley botom. Farmers
plant their vice in August or September when
there are few activities in the upland. Also,
planting of second season crops after rice in the
villey bottom is delaved  because farmers
allocate much of their labor to posc-harvest
activities.  These  constraints are heing
addressed in the design and testing ol tech-
nologies for farm adoption, including the
introduction of new carly rice varieties in the
lowland that mature before sorghum is hanr-
vested in the upland.

Results of 10 on-farm wials in the lowland
during 1983 showed that under farmers’
traditional management - transplanting and
buncing; the improved rice variety T'T'A 306
gave higher vield than another improved
variety tIFARO 291 and the local check variety

(Table b, The local cheek is a mixture of

several improved  varicties from previous
introductions. Under improved management
bunding. chemical  weed
control, and fertilizer), the three varietics

Hransplanting,

produced about the same vield,

Farmers vesponded  favorably 1o the im-
proved variety A 306 mainly because ol its
carly  maturity 06 days after planting
compared with 123 davs for the local check.
However, other qualities of improved  rice
varicties will be evaluated for seed mulipli-
cation and distribution,
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Pradidonal |33 R
Variety  management* !’”&"* }' ‘_ ,§; Mean
['TA 306 3,370 4 3451
IFARO 29 2,592 3240
Local 2,327 3.0

*Bunding and transplanting.
** Bundivg. tramsplanting, chemical weed contrnl
(BASAGRAN ) and fertilizer NPR 90-60-435 kglha.

Table ¢. Average grain yields (kg |ha) of two
improved lowland rice varieties and one local
variety under traditional and improved
management from 10 on-farm trials in small
inland valleys near Bida, Nigeria (1985).



Performance of Woody Species in Alley Cropping with

Food Crops

our woody species — Acioa barteri (Chrysobalanaceae), Alchornea cordifolia
(Euphorbiaceae), Gliricidia sepium (Papilionoideae), and Leucaena leucocephala
(Mimosoideae) — were evaluated for their performance in alley cropping on
degraded land at IITA. Despite a heavy pruning regime ~five each year since 1982 - all four
species still showed vigorous coppicing after pruning and producec substantial amounts

of dry matter and nutrient yield (Table 5).

Aeioa and Alehormea ave indigenous woody
species commonly - planted or - selectively
retained by the raditonal Gormers in bush
fallows in the humid zone of Nigeria. Glivicidia
swepinm introduced into the Alvican continent a
long time ago as aomuse crop lor cocon s also
widely grown by raditional formers for soil
lertilivy improvement and for viam staking. The
giant Lencacna leveocephala vaviety K=28+ used
in the rials was introduced from Hawaii during
the carly 1970s,

Hedgerows ol these woady species, planted
B mapart onan eroded Alfisol, were pruned
back 1o height of 75 cm 1o provide muleh and
green manure for the companion tood crops
and at the same time prevent shading : cropping
sequence used consisted of maize [ollowed by

('(l\\’[)('ilﬁ.

Long-term alley cropping had o positive
elfect on maize grain vield, With or withou
nitrogen application maize vield in e fifth
cropping vear grown under no dillage was
higher than in the control treatment (Figure 31,
I the control plot, maize vield peaked with an
application of 90 kg N/ha. The vield with
Lencacna alley evopping was significantly higher
with hall’ the application o nitrogen, “I'his
indicates that not only supply of nitrogen hut
also other improvements in the soil through
alley cropping may play a more importan role
in ensuring higher maize vields on a degraded
Alfisol.

Alley eropping demonstrations and on farm
wials wsing Lewcaena lewcocephala and Glivicidia
seprum - were albso carried out on degraded
Entisols in the derived savannah of southern

Table 5. Dry matter (prunings) and nutrient yields in young tops of four woody species with five

prunings in a year (1985).

Dry matter
prunings

Nutrient vield kg sayvear,

Alchomed cordifolia 4.0

Species vhiyear p K Ca Mg
Actoa hartevii 3.0 3.6 20,4 1.7 i

6.4 18.0 41.6 8.0




Nigeria. Hedgerows were successfully estab-
lished by transplandng 2} month-old scedlings
from plots where they were grown in association
with maize and  cowpeas on sandy  and
degraded land infested with the noxious weed
Imperata cylindrica.

Alley cropping with two woody species
Leucaena and Glivicidia and cowpeas on a
degraded Entisol in the derived savanna of
southern Nigeria.

Maize grain yield ( kg/ha)

}'ggé’ P
40
Figure 3. Effect of long-
term alley cropping with
30 Sour weedy species and
nitrogen rates on grain
yield of maize variety
TZPB grown under no
20 tillage in degraded
Alfisol; fifth cropping
year.
10
0 : ; 4 f{lﬂ}x e
O 45 90 135 0 45 C 45 0 45 0 45
Control Alchornea  Acioa  Gliricidia Leucaena
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Exploratory Survey of
Compound Farms

ompound (homestead) farms in

several countries of tropical Africa

have become an increasingly im-
portant sub-system of traditional
farming systems. Encompassing the
immediate area surrounding the house-
hold, they contain multi-use plant species
— field crops, trees and other woody
species —and small livestock, all of which
play strategic nutritional roles.

In association with the other field systems
Figure -h, compound farms, which are fairly
stable agroccosystems of varying complesity,
help to- minimize seasonal periods of food
shortage. At the same time, they ensure

reasonable levels of productivity for a range of

foodstufls with very litde or no risk ol crop

ailure. The  complex  agroccosystems — of

compound farms in wopical Africa have hardly
been stadied  so as 10 understand  their
composition, structure, interactions among
components, nutritional, economic, ind overall
socio-cultural importance. It is only through
studying and understanding them thaticwill be
possible to make worthwhile improvements.

A twosstate  exploratory survey of - 84

compound farms in Imo and Anambra States of’

Nigeria by the Socio-Economic Unit of the
IFFA Farming Systems Program was under-
taken in collaboration  with  national  in-

stitutions, consisting ol the University of

Nigeria at Nsukka, Forestry Commission at
Enugu. Michael Okpara College of Agriculture
at Umuagwo, and Imo State Aceelerated
Development Area Project in Owerri, “The
multi-disciplinary tam surveved 51 house-
holds in Anambra State and 30 in Imo State, A
plant species inventory was developed as the

first step in the exploratory study — atotal of 170
plants encountered were cited in Latin, 1bo,
and English. Information on their uses was also
gathered.

Among the initial findings of the survey:
® Compound farm plants provide essential

nutrients complementary to staple food crops

and vegetables in outlving fields.

® The compound farm size in Imo State
ranged from one quarter o slightly less than
two hectares. The size of the compound
tended o cluster around 200, of the wotal
cultivated farm area.

® [arms surveyed in the two states had a total
of 146 various plantspecies in the compound.
The number of plant species identified on
any one compound ranged from 18 to 57; a
core of about 25 species were encountered at
high frequencies on the majority of farms.

® Because of extensive male out-migration in
the Imo State areas surveyved. women
renaining in the villages outnumbered men
and many acted as heads of households in the
absence of men.

@ A high degree of soil fertility is maintained
because houschold and animal wastes are
used on the compound land. Small rumi-
nants and poultry are integrated in varving
degrees with crop production on tlie com-
pound farm,

The rvesults form the basis for a project (o
support national institutions in conducting
longer term studics on: (1) labor, income, and
nutritional factors of the compound; (2)
physical - components of  the  compound,
including soil ferdlity and plant symbiosis in a
multi-storied  regime;  (3) collection and
maintenance of plant and tree species, some of
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which are nearing extinetion: | training
materials and cowrses on the cconomie and
nutritiomal  value  of  (he compound  and
potential improvement: and 3 interventions
with plant materials which can intensity and
sustain this vital rming

vstem,

Figure 4. Schematic diagram of compound farms in relation to assoctated fields in traditional
SJarming systems of the humid tropics of West Africa. (Source: FAO 1984.)



Soybean Production and Utilization: a Nutrition
Intervention Model in an African Rural Area

rotein malnutrition (kwarshiokor) has become a serious problem not only in
famine areas in Africa, but also in some poorer rural areas where farmers may
grow enough total food to feed their families but cannot afford to buy expensive
protein *o meet their nutritional needs. IITA’s farming systems and grain legume
programs have been studying one such area in southwest Nigeria (Ogbomosho) at Kersey
Children’s Home - a rural clinic specializing in childhood ailments, particularly those

related to malnutrition.

During 1985, the clinic maintuined an in-
patient populiatiion of 10 w0 60 children and
received about 22000 autpatient visits. More
than three-fourths of the patients were children
under two vears old broughe o the elinie for
immunization and childhood atlments. B
maany of them suflered from diseases relied o
protein malnutrition,

3

Approximately 88 of the childvren attend-

ing the clinie fell belosw the 30t pereentile ol

the weight and hereht minimum for age, and
abmost one-third o them were severely
malnowrished. T many traditional Myican
families, adule males can tinst ollowed by adult
femades. By che time the childreen come to cat,
there e nat he enongh soup that contains
fishe meat. ar another protein source, and the
children gevonly the sirehy Toods,

Major findings of o 198185 socio-cconomic
survey ol 386 outpatients of the clinie
Oghomosho included
® T'he moscrecurrent malnutrition factor was

whether the ehild was heing cared for by his

ar her mother, Heared for by acguardian, the
chanees of maltrition were higher.
® Youny virls faced greater degrees of mal-
nutrition than boys,
® Waomen who were rmers lost more childyen
two out of every mine horng women with

oceupations other than fuming two out of

every tens 60 of women Lurmers lost

Because of serious protein malnutrition
among many African children, soybean
production and utilization is receiving more
attention and action, especially from women
o rural areas.

33



children compared with 40, in the rest of

the sample.,
® Polvgamy alone was not asignilicant fictor

in child loss or malnourishmen,

Stall” menhers of the clinie started  using
suvbeans in 1981 as the najor source ol protein
in treating cases of protein malneition. Also,
they hegan o promote the use of soyheins by
teaching mothers and guardians of small
children who attend the elinic how o prepare
sovhean milk and use sovheans in local dishes.

See o Researeh Hishlishts 1981 The  stadl

recommends 120 grams of dry sovheans per
chill per day o substantially add vequired
protenn with the usiel meals.

ATNLOOKg US SLOS sovbeans are the
least expensive sonree of quality protein . Figure
5 With about 100, prowin and 200, fat,
sovheans provide a highly nutritious food which

can he used asaomilk substitute, - Nbout 100, of

the malnonvished childreen reated are allergic
o cow’s milk. Al sn}ln‘;llh‘ are added 1o
cercal weaning food, adapred o local dishes,
and fermented and used as a0 sup Havoring,

Figure 5. Histogram showing prices al
Ogbomosho, Nigeria on Friday, September 20,
1985 compared with costs of alternative foods
with a protein value equivalent to that of a
daily intake of 120 grams of whole soybeans
(40.4 ¢ protein),
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Sovhean paste miade in the house with whole
beans forms the basis for many recipes used at
the clinie,

Sovbean production weehnology matehes the
resources ol smidl-scale Eirmers in the area with
the principal inputs being good seed ol an
adapted vaviety and useful information,

Clinic and TN sall” members worked
together during 1985 with these resulis; 1)
land cleared and a0 demonstration: plot of
sovheans planted an the elinic with planting
times staggered so the mothers of patients could
see the crop ac different stages: 121 illustreted
pamphlet prepared in the local Linguage and
given to people in the arca: and (3 sovbean
seed sold to Tarmers ata reduced price,

A member of the clinie stall’ worked nearly
full time o explain the cultural practices
necessary oo grow sovheans, A number of
farmers hoth men and woment are now
growing the crop and sovheans are sold in local
markets,

The resulis obtained during the past two
vears in the Oghomosho arca indicate that this
production and wilization model has possibi-
litics elsewhere in Nigeria and in much of suly-
Saharan Africa,



On-Farm Research with Early-Maturing Green Maize in

Southwestern Nigeria

" n southwestern Nigeria, as well as in many other parts of Africa, people face a food
shortage at the beginning of the rainy season. The food shortage occurs because for
various reasons insufficient supplies are carried over from the previous season or

fungi insects and other pests have devastated the food reserves. Maize —normally the first
crop which can be harvested - reduces the length and severity of this shortage when it is
harvested green and eaten off the cob as roasted or boiled ears. Further reduction could be
achieved by farmer adoption of earlier maturing maize varieties.

Development of carlier maturing maize
varieties for this and other purposes has heen an
important goal for the past eight vears. A
physiological drawback of carlier maturiny is
that, sinee the vegetative period is shorwer, all
the plant parts including the car are smaller
than later maturing maize, To obtain more
mlormation about the market for fresh cars off
maize and determine  the agronomic and
ceonomic impact of carlier maturing maize
varicties, studies were undertaken during 1985
in villages near TFEA headquarters.

The on-farm rescarch compared local fate-
nituring nuize vs improved carly niuring
maize S TZESR-W intereropped with a local
cassavit variety. Superimposed on the farmer
management of this comparison were different

fevels ol researcher-applicd ferilizer. Four
frmiers completed the wials, The total number
ol cars hiarvested was greater for TZESR-W
which is a reflection of the beter plant stand
achieved with TTTA-supplied seed Table 61,
Because of Tater marurity, the tocal variety had
Lrger cars and thus a higher percentage of
marketable cars. Fertiliver increased  the
number and pereentage of marketable cars,
The key factor in an cconomic anaiysis of
green maize production is the value of the cars
which is subject o marked fluctwation as the
season progresses | Figure 61 1t was diflicult o
establish o price for green maize belore June
and after September beeause the volume on the
market was small and supply irregular, Prices
in carly June are very high because ol the

Table 6. On-farm trials
JSor green maize
production. Agronomic
results and a partial
budget analysis for im-
proved early (TZESR-W)

15-15-15 Fertilizer O kg ha 300 Kkgiha

Virieny TZLESR-W Lacal Local
Total ears ; 5007 2100 25,700
Muarkethle ears 16,800 18,100
Markewable @, (1] 7l
Valinecar 060 06
Giross benetit 1.040 1.180
Seed and fertilizer costs 20 83
Net henetit 1.070 1.093

and local late maturing
maize varieties grown
under two fertilizer
levels*,

L he partal basdgct icludes only those costs which differ iy tieatment. Values aoe in
Nigerian Nuiva ha.
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severity of the food shortage.,

As more Larmers hegin to harvest their green
maize cars, the price declines rapidly. and in
mid=July the market is flooded, After the first

maize crop has been harvested, the price of

maize again increases, The late season price
increase, when more supplies ol other foad
crops are available, is hased on twao factors: a
reduced supply due 1o the agronomice difficul-
ties of growing a late-planted maize crop and
the demand for tasty maize cars,

In the on-furm rials, TZESR-W  was
harvested 70 days afier planting and the local
viriety two weeks later. TZESR-W wis
harvested  before (e sharp price decline:
therefore ic had a higher value per car even
though the s were smaller Table 6. The
vidoe per earis the major factor determining
net benefivin the partial hudget analysis. The

partial hudget does not include all the costs of

production, bhut it can be used 10 determine

Figure 6. Fluctuations in green maize prices
Srom fune through September 1985 at the
ljalye market near Ibadan, Nigeria.
Availability of green maize is limited before
Juneor afier September.

Price ( kobo/kg )

, R T
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marginal rates of veturn. The return for
application ol 300 kg/ha of 15-15-13 fertilizer
was 2340 for TZESR-W and 344, lor the local
variety, TZESR-W clearly responded 10
improved management, but an additional 145
kg/ha of nitrogen was not economical. The cost
of fertilizer applicaton is included in these
analyses,

Assuming a rate of 100, as necessary for
technology adoption, the irmer's present
practice of nat fertilizing the local variety s
rattonal. but the application of lertilizer 300
kgrha 15-15-15 pavs if TZESR-W s planted.
Morcover, the partial budget does not inelnde
all the henelits, The cassava which was inter-
cropped inthis tial is ver o be harvested, and
cassavit vields are expected 1o be higher in
association with TZESR-W hecause of 1he
reduced  competition of the shorter, carlier
mering nize,

Farmer's reaction 1o growing carly maturing
maize were favorable, They preferred  the
sreeter taste of TZESR-W over iheir local
varieties, and one fairmer said if he had known
how much money he could make, he would
have phimted a lot maore,

One of the most important aspects of on-finrm
research is feedback to the “on-station™
seientist. Some of the questions raised by this
rescarchare: 1 ifseed of TZESR-W had been
stored under the farmers” conditions, would the
variety have performed well? 20 can breeders
increase the pereentage of marketable cars in
TZESR-W?2 and 4 is i possible to develop
technologies which will allow o farmer 1o
capture the high price of green maize Luter in
theseason? Research to answer these important
(uestions is underway,
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Ecology of a Tropical Rain Forest and the Effects of

Changes in Landuse

long-term project, started in 1984, is designed to better understand the magnitude
and trends in alterations of soil, hydrology, micro-climate, and biotic environ-
ments by deforestation and different landuse systems and agricultural practices.
The existing vegetation, a high forest southeast of Benin City, Nigeria with a tree density
of from 1,300 to 2,100 per hectare, was cleared in early 1985 using a front-mounted shear
blade on a track-type tractor; 28 hectares were cleared in 301 hours. (See Research

Highlights 1984.)

The different Tanduse treanments are listed in
Table 7. The conrol undisturbed forest and
taditional farming  nanoal clearing and
growing mised crops of vinms, tomatoes, ele,
are compared with six aother Tanduses for their
bio-phiysical envirommens and - production,
Facho ol the eight treamments is imposed on
one-hectare plotand veplicared three times, Al
ol the 21 plos are cquipped with an H-Oume
and water level recorder to monitor runofl vate
and sediment loss. One replicate of all eight
treatments Tias o monolith ysimeter installed
o momitor evapotranspiration, seepage, and
feaching losses of plins nutrients, T addition o
hydrologic properties. other factors studied by
TN seientises include soil bulk (lt'll.\’il}.
infiltation rate, runofl and soil crosion. micro-
climate, inter-flow and base=flow, soil Lo,
nematode infestition, vegetition suecession,
and agronomic aspects of crop production.,
Soil hulk density inereased by deforestition,
although the reliive inercase was more with
mechanical than manal methods Fiaure 7,
Liteer of delorestation on the inerease in soil

bulk density was observed down 1o a depth of

15 eovwith machine elearing and 35 e depth
in manual clearing with torested control, But
nitchine and manwad methods of deforestation
increased soil bulk density by 199 and 17.6°,,
for 5 cm o depthy 295 and 179, for 15 em

deptheand 3.3 and 7.00 for 25 em depth, A
a 35 emdepthe only the bulk density of the
mechanically cleared plot was inereased by
about-1.5, as compared with forested conrol,

Asacresultof the inerease insoil bulk density,
the equilibrium infiltration rve deercased on
all cleared plots. The equilibrium infiltration
rate was 795 emJhe for the forested control,
73.0 emyhre for vradidonal farming, and 22.0
e for mechanically cleared plows - Figure 85,

Lvapotranspiraton an cleared fand  with
dillerent Lainduses was more than that on
forested control by acfactor of 8 1o 10 Table $ -,

Table 7. Treatments imposed in a long-term
deforestation and landuse project in southern
Nigeria.



Figure 7. Land clearing method and soil bulk
density one year after clearing. (Each datum
point is an average of eight measurcments
except for mechanical clearing where 16
points were considered.)

Bulk density ( Mg/m3)
10 LI 1.2 1.3 1.4 1.5 1.6

Soil
wolile |
Pereo- Iw;m'r Fvapo-
lation wse lm.m.
———————  piration
Treatment mim mmjday
1. Forested contiol 3501 10.9 0.3
2. Classavi 3159 1100 28
3. Oil palm 29 738 2.8
1. Upland rice 2197 353 3.0
A Plantain 2736 743 2.9
6. Pasture + coconut 2820 45,3 2.4
7. Tmproved torestry 2306 111y 20
8 Traditimal farming* 2918 73.0 2.7

* Vam was planted i the fvimeter,
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The Tow evapotranspiration in forested control
is clue to the faet that no trees were grown in the
forested ysimeter, henee the Jow tanspiration,
This situation will change with the establish-
ment and growth ol young seedlings already
taking root. Among different Linduse veat-
ments. the maximum evapotranspiration rate
was higherinimproved forestry and riee than in
other treatments,

Water runofland soil erosion vivied among
different kinduse treatments, As expected. the
least runoll” and crosion were observed in
STable 990 Both runoft and
crosion were low under tradivonal frming and
cassavit: but reladively high under perennial

forested  control

crops ez oil palme improved forestry, coco-
nuts, and plantaing Hecause of slow growth rate
and low canopy cover,

Growth of rice, maize, plantain, pastures,
and tree crops was influenced by deforestation-
induced changes in soil properties. Upland riee
growth and vields were superior in windrows
where dried woods were burned afier clearing,
Varkutions in rice grain and straw vields among
four varieties are shown in “Table 10, The maize
crop CTSESR Y showed extremely poor growth
and Lailed to produce any significant grain vield
because of poor soil fertility, no fertilizer
application, and high soil acidity.

Principal collaborator and financial sup-
porter in this long-term project is the United
Nations University. The Okomu Qil Palm
Company Lid. provided the land.

Table 8. Percolation, profile water use, and
average evapotranspiration calculated from
lysimetric data for the eight treatments for
90 days from September to December 3, 1985.
In this period, rainfall was 458.5 mm and
throughfall 340 mm.



S e e Runoﬂ' 7 Soil erosion
. Treatment .~ - mm) - (kgfha)
), Forested . . 0.3 0.3
2. Cassava’ 13.2 .29.5
3, Oil palm + maize 66.4 £70.1
4, Traditional farming 0.3 . 320
5. Rice in alleys .28.3° 94.2
6. Plantain- -~ 333 157.3
7. Pasture + coconut 39.1 183.1
8, Improved forestry 398 172.1

Table 9. Runoff and soil erosion in different

7 Yield (t/ha) S

Straw o

e B © Grain™™

Rice Soil (at14%, ~ (oven .
variety treatment moisture) dry) -
UPL-Ri-5  Not burned .20 42

" Burned 3.9 4,7

ISA6 - Nat burned 2.0 © 33

. , Burned 2.6 38
ITA 118 Not burned 1.5 2.6
‘IR 52 Not burned 0.5 .

2.6

treatments in the second half of 1985. (July to
December 1985; total rainfall 1284.6 num).

Table 10. Hurvest yields of alleycropped
upland rice ( first year) for the 1985 season.

Figure 8. Land clearing method and infiltration rate one year after clearing. (Each datum point is

an average of 16 measurements; the i

Infiltration rate (cm/hr)

is the steady-state infiltration rate.)
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Tropical rain forest in
Nigeria cleared for a
long-term project to
study the effects of

changes in land use.




Live Mulch: Long-Term Effects on Crop Yields, Weed
Infestation, and Soil Organic Matter

cientists continue to search for land management systems that cause the least

damage to the environment and make it possible to intensively cultivate tropical

soils without the traditional long bush fallow periods. One of many phases of this
search involves an assessment of two legumes as live mulch ground covers — centro
(Centrosema pubescéns) and psopho (Psophorcarpus palustrvis).

Rescareh on the use of the tropical legumes as muleh system are superior to those in
live mulehes has shown (hat weed interference conventional or no-tillage svstems at low levels
with erop plants can he minimized, and, it soil ol inorgimic nitrogen fertilizer, Also, these
maoisture is not limiting, crop vields in the Tive stndies have shown that there s more

The live nudeh cover Pophorcarpun palistiis
controls weeds and contributes nitrogen to
the soil, resulting in high maize yields. No
nitrogen was applied in this field trial.

UNWEED . CHECK

L N:iP:K
0,60, 60
A




carthworn activity in the live muleh plots than
in the conventional and no-tillage system plots,

Another beneficial elfect of live mulches is
the addition of nitrogen o the soil Tor use by a
food crop. Research results show that although
psopho interplanted with maize competed with
the erop for nitrogen during the first two vears,
it hegan o supply about 1 kg N/ha after that,
A twoesyear psopho fallow supplied over 10 kg
N/hato amaize evop inits first vear of use as a
live muleh (Figure 9 Tefi),

One of the undesivable side effects of

intensive  cultivation in the tropics is the
incerease in weed pressure caused by short bush

Figure 9 (Left). Effect of psopho legume on nitro;

fatlow periods of two to theee vears,

The population of weed seeds in the soil after
four vears of dillage and live muleh was
compared with the eriginal seed population at
the begimning of the study. Results show that
after four vears of maize production tiwo crops
per yeart, weed seeds in the soil deercased by
over 800 in the ve muleh plots hecause they
rotted. The deerease in the conventional and no
tillage plots was only 13", Figure 9 vight), The
live muleh depleted weed seeds in a manner
similar to cropland subjected wa long period of
bush fallow.

Lifeer of live mulch on soil fertilioy

gen contribution to a maize crop in a live mulch

management system; Figure 9 (vight). Effect of live mulehes and tillage systems on weed seeds in
the soil after four years of continuous cropping at 1ITA,

Nitrogen contribution by live mulch (kg/ha)

50

40 -20
30 -40
20 -60
[o} -80}
0 -100
-10
-20

Reduction in number of weed seeds in soil

F~——nPsopho live mulch —— Psopho

1982 83 84 (2-yr.fallow)
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restorition was investigated on a site with a
previous history of intensive Land use, Alter four

vears of cropping, the organic carbon content ol

soil in the live muleh plos approached the fevel
in newly cleared wopical forests while that in
the no-tillage and conventional tillage sites
remained relatively fow. This demonstrates the
effectiveness of tropical legumes in - adding
organic matter to the soil and improving other
soil properties at low input levels without a long
period of bush fallow. However, management
practices associated  with the use of these
legumes as ground covers need to he refined in
order to inerease the intensity of Lo use in the

tropics at low weed pressure.

Alter five vears of continuous maize
production involving HY craps of maize, vields
in live muleh plots that reeeived no nitrogen
were consistently beter than in the no-tillige
and conventional tillage maize grown without
nitrogen. T'o cheek the residual eflects of live
muleh and dillage systems on crop growth,
maize was planted on the experimental site
without the application ol nitrogen fertilizer,
Results show that maize vields in the live muleh
plots swere significanty higher than those in the
conventional and no-tillage plots (Table 1.

system

Land management

Nitrogen applied in previous years
(ke /ha)

1] 60 120 Mean

Maizevield (t/ha)

Table 11. Effect of
ground cover on maize
grain yields in a
continuously cropped
Alfisol (after 10
consecutive maize
crops). No nitrogen
Sertilizer was applied
to this crop.

Conventional tillage

without maize stover muleh 1.4 1.7 1.4 1.6
No-tillage without maize

stover muleh 1.9 2.0 1.8 2.1
Conventional tillage with

maize stover muleh 2. 27 2.3 2.0
Centro R 3.2 3.0 3.2
Psopho 2.8 2.4 3.3 3.0
Mean 2.1 2.6 2.4

LD (5,) for comparing ground cover means

1.9 tons,
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Role of Mucuna Mulch
in Mechanized Farming
Operations

he history of mechanized farming

in the humid and sub-humid

tropics of Africa is fraught with
failure mainly because of rapid soil
crosion and degradation, despite the
use of conventional soil conservation
measures, Smallholder farmers in these
regions, however, do not face such prob-
lems because they normally clear small
areas of land manually (one to two
hectares), and the land is cropped for two
or three years and then returned to forest
fallow. A rapid increase in the pressure on
land in recent years has led many re-
searchers and planners to seek effective
ways and means for land clearing and
continuous cultivation.

New clearing practices with the shear hlade and
subsequent soil nanagement prictices ssuch as
no-till planting minimize soil erosion el help
retaine vaduable wop soil. Exven with these new
practices,several vears ofcropping canvesultin
soil compaction. This is caused by tractors and
other cquipment used for planting, spraving,
and - harvesting operations., Mulehing  with
plant residue helps 10 minimize soil com-

paction, ranoll, and erosion, but., hecause ol

certain muleh management problems, it has

not heen possible to extend the henefic of

mulching to the Liger mechanized operations,

I st muleh produced from the residue of o
cover crop which occupied the Lind during
allow has been found mose suitable for no-il1
maize and grrain legume production, but not all
cover crops produce vesidue or muleh
compatible with mechanized no-till planting,
OF those tested at TEEA mucana Mucuna utilis

A

SN Stelabium decringianiom . a0 lesuminons

cover crop. has heen found 1o be the most
compatible with existing no-1ill planting
cquipment, Tt i oa last growing creeping
leguminous vine that fixes atmospheric
nitrogen in the soil. and s residue muleh
contributes wsoil moisture retention., lower soil
tenperatare. and a build-up of organic matter,
allof which stimulate activity of carthworms,

The use of mucuna as a souree for i it
muleh has been restricted o small=seale manual
aperitions because the seeds may hecome
weeds during cropping in the following rainy
seasont, I simall-seade operations, the HITANY
Lorge seeds are hand harvested, but this is not
leasible for Lairge-scale havvesting s machines
are notavailable for this purpose,

Howevers vecent wials at TFEA show that
killing the mucuna plant and the seeds hefore
seed amatarity with machines is an eflective
method o prevent the seeds from hecoming
weeds i the suceeeding crop. OF the several
types of mowing machines tested at TITA, (he



Aleguminous cover crop of mucuna (left) has
heen found to be the most compatible with
existing no-till planting equipment,

Hail mower alwavs gave the most satisfactory
results. Mucuna was planted at the beginning
ol the rains in May and il mowed during the
dry season in December. The thick, even cover
provided o good muleh tor no-tll planted
nuze,

Extending this i vite technique to mecha-
nized grain production in the rapies should
help eliminate rapid soil deterioration and
minimize vield-reducing soil compaction. I
permits a more stable production system for
both small and Lirgesscale Lnmers,

Upper photo: The flail mower produced the
most salisfactory results ; lower photo: a
thick, even cover af mucuna provided a good
i it muldeh for no-till planted maize.
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"False Decapitation’’ of Plantain: an Improved Field
Technique for Rapid Multiplication

roduction of plantain —a major carbohydratc staple food in the wetter parts of the
humid tropics — has not kept pace with demand from a fast growing urban
population and prices are rising. Shortage of planting material stands out as a

major constraint to expansion of the crop.

OF the many teclniques developed to inerease
the muldplication rate, the two most common
are decapitation with destruction of the apical
meristem andin o maltiplication with
meristem tissue. The latter gives a high
multiplication vate hut icis oo sophisticated for
most Eurmers o developing countries in which
plantiin is important, The former has heen
wsed successtully, bue this technique destroys
the photosynthetic organs at the time of apical
dominanee suppression. This causes the new
buds that sprout 1o praduce new suckers that
depend solely on food reserves of the parent
plant for development. Consequently, sucker
development is slow and the suckers praduced
are notas numerons and vigorous as desired,

To overcome the shorteomings ol this
technicque, seientists ave devised a method oy
destroying the apical meristem and eliminating
apical dominance without destroving  the
photosynthetic organs, They call it “false
decapitation.”™ With this technique which s
reconmmended Tor small frmers specializing in
sucker production, a snaldl cut is made near the
ground in the base of the mother plant - Figure
100 knile or similar instrament is inserted
through it deep enongh 1o destroy the meri-
stent, Lxeept for asimall hole, the pseudostem
and - eaves are uninjured and - continue 1o
function for about three months after the
operation,

The new weehnique that destrovs the meri-
stem but not the foliage produces significantly
more sturdy suckers than the older technique in
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which the foliage was removed Table 12
Furthermore, being able o produce viable
suckers on four-month-old plants s a nmajor
improvement, and the older technigque was not
recommended for plants under six months,

Mounding soil around the base of the plant
another method suggested for stimulation ol
suckers had no significant effeet when
combined with either of the teehniques.

The new weehnique is undergoing further
evaluation in on-farm trials.



Figure i0. A new technique that destroys the
meristenm but not the foliage. It produces
maore sturdy plantain suckers than the older
technique inwhich the foliage was remaved.
The new method is especially suited for small
Jarmers specializing in sucker production.,

Table 12. Number of plantain suckers
produced per stool in response to different
treatments.




Harvesting cowpea
breeding lines for the
Grain Legume
Improvement Program.
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Annual Report Executive Summary
Grain Legume Improvement Program

owpeas and sovheans, primarily grown in diflerent ecologies, complement each other

as grain legume crops. Cowpeas ave traditionally cultivated in diverse ecologies in

association with millet, sorghum, maize, rice, cassava, vams, and cotton while
sovheans are best suited as an alternate erop 1o maize but adso grown as a mixed crop with
cereals and other crops,

Production constraings lor these two grain legume crops vary and are definitely location
speciic. Recently they have received more attention by national veseareh programs than in
the past, and improvements are starting (o be made in taditional fum varieties and
production technologties,

During 1985, scientists in the Grain Legume Tmprovement Program continued todevelop
stable, high-vielling lines suitable for the different ecologies and cropping systems with the
principal aim ol improving the income and nutrition of farm Giilies. They have developed
vitrieties which make cowpeas less visky for cultivation by small frmers. Most Afvican
farmers. for example, consider cowpeas ahigh visk crop because of pest and discase
problems. Attention continued 1o he focused on new inseet, disease., and drought vesistant
varicties. But the development ol carly maturing cowpea varieties, which is one of the
dronght escape mechanisms, also received ahigh priovicy during the vear as anotherstrategy
for reducing risk of crop failure,

New sovhean Tines with free nodulation and good seed longevity also show promise for
snall firm cultivation. These varieties do not need rhizobium inocuhim or nitrogen fertilizer
and seeds can be stored under aambient conditions.

The overall strategy of the program is not only to continue o develop these lines but
abso o aggressively test the improved lines cgenotypest in varions ecologies and cropping
systems. Those found suitable can he used diveetly by national programs in certain areas for
cultivation while other lines can serve as i important souree of improved germplasm for
national breeding programs.

Toachieve this and other objectives, stall both at headquarters in Ihadan, Nigeria and
locations in other countries intevact closely with national scientists. Some ol the key
“outreach™ locations and their prineipal rescareh thrasts are:

e Burkina Faso  Cowpeas resistant 1o Striga ca noxious parasitic weed i and (o dronght.

Niger Dual purpose cowpeas for grain and fodder with minimum inputs for the Sahel

region,

o Zimbabwe  Promiscnons” sovheans which can vield well without inoculation and seeds
with superior longevity for small firmers: cowpeas with resistance to drought for southern
Afvican countries.

® Kenya o Cowpeas and sovheans for mid-altitude and cold tolerance s also dual purpose
cowpeas where leaves are consumed as a vegetable,

e Philippines  Cowpeas and soyhean lines suitable for rice-based cropping svstems in
southeast Asia,



® Brazil - Resistance to potyvirus in cowpeas and improved sovhean germplasm lor Latin
America,

Scientists have started to stratify IITA material for specific regions and (o
incorporate local adaptability in new lines for national breeding programs. Also, plans are
being made to introduce regional coordinated trials. In the past, a large number ofadvanced
nurseries have been set up as international wials throughout the world, In most cases, these
trials were not location specifie, hut under the new proposed system, TFTA should more
cffectively serve the national programs and assist them in developing improved lines in a
muchshorter period. Stronger regional bhreeding programs should also helpsolvesome of the
regional constraints, Furthert ore, varieties developed under this systent have the potential
to be stable for a longer period, thereby reducing long-term rescarch costs.

Rescarch has been started on the development of dual purpose cowpeas for both grain and
fodder suitable for the Sahel with minimum inputs. There is a critical shortage of fodder for
animal feed in most semi-arid Sahelian countries in Afvica,

An additional grain legume program dimension was added during 1985 10 our sovhean
rescarch sovbean wtilization and processing for home consumption. Although in its
infancy, this projectis proving o be of much interest 1o national authorities, nutritonists,
andl rural women,

Scientists from many countries attended the Tropical Sovhean Workshop on Research,
Production and Utilization held at ITTA in October 1985, One of the significant results ol a
World Cowpea Conference at the Institute the previous November was the publication of
the proceedings ina book entitled. Cowcpea Research, Production and Utilization. Proof of the
worldwide interest in the conference sponsored jointly by TITA and Bean/Cowpea CRSP
was the number of scientists, extension personnel, government officials and others who
attended 203 persons representing 34 countries in Africa, Asia, North and South America,
and Furope.

The training program received special attention during the year, with sovbean/cowpea
production training increasing four-fold. In the past, one training course was offered cach
vear at TFTA but no regional courses. During 1983, two courses were held at TFTA
headquarters and two ofsite in southeast Asia and Latin America. In additon a special
intensive training course series was initated for 12 national scientsts from 11 countries
during periods ranging from one (0 three months. Degree-related training was also
expanded, and 12 graduate students from nine Afvican countries participated in grain
legume vescarch for theses required by their universitics.
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In the following pages, notable research highlights during the year are briefly
described. More complete information on these topics and those mertioned in
this Executive Summary can be obtained by requesting the Annual Report of the
Grain Legume Improvement Program.



Drought Tolerant Cowpea
Varieties for West Africa

rought - a serious problem in the

semi-arid regions of West Africa —

can occur at any time during a
crop season, but the damage to cowpeas is
more pronounced when it coincides either
with flowering or pod filling. Very fev,
known varieties can produce reasonal.ie
yields under low and erratic rainfall, high
soil and atmospheric temperatures, and
sand winds, particularly in the Sahel
areas. Also, some of the varieties that do
survive under these conditions lack
certain other desirable traits such as good
seed quality and resistance to diseases.

Scientists in Burking Faso are engaged  in
developing improved cowpea varieties for
drought-prone regions. Last vear they tested

three new varicties across a0 wide range of

environments in collaboration with national

One of three new cowpea varietios developed
Jor dvought prone aveas; tested across a wide
range of environments.

Yickd Seed 100 Seedd
Cowpra I 1ag3** calor, weight
virieties ku lia textue u
\_"'t st o ) ) . Table 13. Yield and seed
l\.\'\‘ﬂl)- Sl_l ;-,)(j TUN 1.0 \\'hfu-lnugvh e characteristics of new
l\.\.\ 01704303 63 Lo \\lll.llt'lnllull 2] (Ir(mght lolerantcowpca
KN 30300005 RN LYY White rongh 20 varietics compared with
others available in West
Othins Africa.
SUNTEAN2 ;09 1165 Brown rongh 18
TN B804 PR S Whitte sinooth 12
TNN 3250 7o 1305 White browi vongh 13
* Meanof Hocattony in Wt Afra.
** Van of {lowations i Burkiinag [,




programs in West Africi, Tnospite of o serious
widespread drought in 1984, these varieties
produced mean vields ranging [rom 925 10 995
kg/ha

drought tolerant varicaes Clable 130, In the

slighthy higher than three other known

more favorable vainfall vear of 1983, mean
vields of four locations in Burkina Faso ranged
from 1401 w0 1,592 ke/ha.

These new varieties with preferred seed
cliaracters are also capable ol producing
enough plant growth o make them useful for
forage. A Timited quandy of seed is available
(rom the H'EA/SAFGRAD Project.

A cowpea crop severely damaged by drought
Ot Burkina Faso.

Root Systems of Cowpeas
and Their Relationship
to Drought Tolerance

uring the past two years, scien-

tists have examined the genetic

variability for root characteristics
in cowpeas, and their preliminary results
show significant differences among
several IITA-improved varieties for root
length and mass within four weeks after
planting. In the semi-arid regions of the
tropics where farmers normally plant the
crop, fast growing, deep, and dense root
systems are desirable because they can
increase resistance to drought.

In cowpea production areas, rvainfall may
excecth crop-water use durving part of the rainy
season. Sinee most of the water in the surlface
Laver s lost by evapotranspiration, part of the
excess water is only available deep downin the
soil profile. Here it is accessible only to varieties
with deep, extensive root svstems, Also, hetter

Roaot (|I')‘

Root weight*
Cowpea length* per plant
variety e i
I 82E-60 919 1.6
I'T81D-1020 3.5 0.7
I'r8ih-gi2 92.4 1.0
VITTA-7 843 11
I'F82D-716 718 1.1
VITA-3 0.5 1.2
TVx 3246 66,5 1.9
LSD 50 2.7 0.7

*Fonr weeks after planting.

Table 14, Root characteristics of IITA-
improved cowpea varieties.



root growth can be particularly useful in soils
that ofler considerable resistinee 1o root
development. A = Dior™ soil in the semi-arid
zome of Senegal is an example,

Triads at TFCA showed that varieties I'T82]-
GO, TE81ID-1020, and T 82D-812 had faster
root growth and 'L 82E-60, T'Vx 3236, and I'I°
SED-716 reladvely more root mass compired
withother varieties CFable T4 Variety trials in
Sithelian environments have shown TVx 3236
and VITA-3 1o be drought tolerant. FPurther
studies are underway o clarify the relationship
between root characteristies and  drought
tolerance,

Left, a cowpea variety (IT81D-1020) with a fast
root growth and right, one with more root
mass (VITA-3) which is drought tolerant in
Sahelian environments,

o

Performance and Prospects
of Dual Purpose Cowpeas
for West African Farmers

n the Sudan Savanna and Sahel

ecologies of West Africa, fodder

obtained from cowpeas is as impor-
tant to many farmers as the grain. Nearly
every household has domestic animals
and a severe shortage of feed is the
normal situation in the dry season.

Essentially, a good dual purpose variety should
produce a reasonably fair grain vield (600 1o
800 kg/hay while retaining its foliage until the
end of the season when the vines and leaves are
harvested for fodder, sun-dvied. and stacked
away for livestock feed in the dry months when
pasture is not available, Both grain and (odder
attract almost equal market prices in times of
searcity,

Local long-maturing  varvieties 1100 1.0
days: produce good fodder but very low griin
vields (100 200 kg/has, and several new
varieties average 1,500 hg/ha of grain in 55 10 75
days hut cannot be used tor fodder hecause they
shed their leaves ac maturity, In-hetween these
two groups are varieties which, i properly
managed. can serve the dual purpose usage. ‘To
meet this requirement, 11T and national
program scientists in Kano, Nigeria and
Niamey, Niger Republic evaluated  some
medium maturing cowpeas for their suitability
as grain and lodder varieties,

Preliminary results from Kano in 1983
indicated that "I'V'x 4639 03 & multiple
discase resistant variety  could be suitable as a
dual purpose cowpea. It gave higher grain (1.7
(ha and fodder <15 t/hay vields than either
IAR 341 (1.6 t/ha of grain and 3.5 t/ha of
fodder) or FI82E-60 (1.1 t/ha of grain and 0.8
t/ha of fodder).
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A multilocation wial involving local and
improved varieties carvied out at researeli
ficlds in Kano and
Niamey arcas in 1984 confirmed the superior
qualities of TVx 1659-03E as a dual purpose
cowpei. Yields obtained for this variety in

stations and  frmery’

Nigevia ranged from 1.3 t/ha of grain and 5.2
t/hacolfodder in areas which received about 850
mun of annual rainfall (Kadawa, for example)
to 1O t/ha ol grain and 2.6 (/ha of fodder in
drier zones  Mallam Maduri, for example
with approximately 400 mm of  rainfall,
Corresponding vields for this variety in Niamey
1260 mm rainfallhy were 1.0 t/ha for grain and
0.8 t/ha tor forage,

In the 1985 cropping season, other varieties
which combine high grain yield with pest and
discase resistance and good consumer appeal

Cowpea fodder for livestock put on top of
houses to dry in a village near Kano, Nigeria;
in addition to the fodder, the dual purpose
cowpea produced a fair grain yield.

were included in the trials both in Nigeria and
Niger Republic. At Samaru, Nigeria, the
varieties were planted once weekly starting
from July 29 to August 12, but only one
planting was done in Niamey, Niger Republic,
There was a progressive drop in hoth grain and
lorage vields of all test viwieties with cach week
delay in planting. The largest reduction was
sulfered by the carly-maturing variety I'T'82E-
60, but TVx 1659-031 consistently gave over a
+t/ha fodder vield for all three planting dates.
It also gave the highest grain vield (1.6 /ha)
and a modest 2.1 t/ha forage vield in Nianmey
{Table 15).

Rescarch is continuing to identify dual
purpose lines that will perform well when
intercropped with cereals and under minimum
protection inputs,

Samaru Niamey
Cowpea Grain Forage  Grain Forage
lines {kg/ha) tkg/ha)
I'T 81D-991 518 2,647 215 2,012
TVx 1659-03F 674 1592 1,600 2,078
Local (checks)* i24 1,252 w3531

*Sam Booth White Farly in Samaru : Local Sadore in
Niamey.
** Not included in analysis for grain_yield.

Table 15, Performance of dual purpose
cowpea lines at Samaru, Nigeria and Niamey,
Niger Republic (1985).
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Cowpea Lines Resistant to New Strains of Two

Common Viruses

mong the several viruses known to infect cowpeas in Africa, the aphid-borne
mosaic virus (CAbMV) ranks as the most important in all areas where farmers
grow the crop. In second place is the beetle-transmitted cowpea yellow mosaic

virus (CYMV),

I surveys for cowpea viruses in Nigeria over
the past two vears, isolates of CABMY were
obtiained which exhibited considerable patho-
genie variation on the basis of their symptoms
(ype and severitys on some selected test plants
and cowpea varieties such as e Brown and
I'I28E-10. A new isolate U TT-1677 seems 1o
represent a different sgrain of CABNN than the
“Oune” isolate used so far in resistance
sereening,

In 1985, anew strain ol CY NV (CY MV-I
was identified. The isolate representing his
strain was found inacfarmer's field in Nigeria's
Kano Swae, Ininitial tests. it infected the
cowpeat line ' 82E- 10 which was lound (o he
immune to CYMV the standard isolate used so
far for resistance screening,

Because of the pathogenic variaton of both
CABMY and CY MV, sceientists are updating
available information on resistance 1o these
strains and sereening several advanced cowpei
breeding lines for resistance o the new isolates.
They tested 176 breeding lines with CABMY
and 59 cowlea lines with CYMV. One-week-
old seedlings were inoculated on the primary
leaves with a second inocultion three days
later to avoid any escapes. The plants were
scored for reaction 10, 20, and 30 davs alter the
second inoculation and graded on a scale of 1
(10 SYIMPLons) 1o 5 isevere symptoms |,

Fvaluation of the symptoms in the 176
breeding lines inoculated with  the isolates
“Onne™ and “TT-16" of CABMY showed that
the advanced breeding lines 17 828-889, 1T
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82E-60 and T'I" 82D-885 are highly resistant to
both isolues (Table 161, The breeding line '
H2E-16 was resistant (o the “Ouane” isolate but
susceptible to the *I'T-16" isolate.

The sereening of 39 cowpea lines o the new
isolite of CYMV K™ revealed that Vi1,
Vita-3oand I 82E-16 e also highly resistant
to the new isolate Clable 175, Cowpea lines I'T
82E-10and "I'Vu -0, which are immune to the
standard isolate CYNV-6, showed a suscep-
tible reaction to the CYMV-K strain.

Table 16. Reaction of selected cowpea lines to
two tsolates of aphid-borne mosaic viru
(CAbMYV) in Nigeria.



Particles of cowpea aphid-borne mosaie virus
magnified 57,000 times.

Resulis obtained in this study demonstrate
that some breeding lines found earlier o he
resistant (o the standard isolates o CGALNIN
and CY NN are suseeptible 1o the new isolates.
However, the majarity of lines used so G in
sereening at TFEA which have vesistanee o the
stindard isolates of the viruses adso possess
resistance to the new isolates. Nevertheless,
potential hreeding parents are heing sereened
for resistance o all known types of the viruses,

<

“o2s "

Particles of cowpea yellow mosaic virus
magnified 112,000 times.

~'VITA-3

Table 17. Reaction of selected cowpea lines to
two isolates of yellow mosaic virus (CYMV) in
Nigeria,



Left, a tan-seeded cowpea line, (CNCx 252-1E) with combined resistance to potyvirus complex and
cowpea severe mosaic virus; right, a virus susceptible variety VIT:A 7.

Virus Resistant Cowpeas for Latin America

lthough a majority of Latin Americans prefer dry beans, cowpeas play an

important role by providiag inexpensive vegetable protein. In northeastern

Brazil, for example, average annual per capita consumption has reached 40 kg.
Furthermore, from a production standpoint, cowneas in a tropical lowland ecology have
severaladvantages over dry beans - fewer diseases and insect pests and greater tolerance
to drought, waterlogging, infertile soils, and acid stress.

But cowpea production has some constraings to
overcome, including vield losses caused by the
cowpea severe mosade virus (CSNV and the
potyvirus complex. The former is specific o the
Americas and strains of the latter appear to be
different from cowpea aphid-horne  virus
(CADNN in Afvica. To help reduce the vield
losses caused by these viruses. Brazilian and
ITEA scientists are incorporating resistance
into improved germplasm,

CNC 0831w whitesseed variety released in
1985 carries the gene for immunity to CSN V.
Lowas selected in Brazil from a population sent
from TTTAs headquarters in Nigeria and has
now been recommended by several states in
that country. BR 1-Poty o tan-seeded viriety

carries field-level resistance 1o the potyvirus

complex and was released in Brazil in 1984,
(FA’s germplasm line T'Vu -HO was the
donor of the resistance genes.t Both varieties
were sent by the TITAJENBRAPA Latin
American Regional Legume Program in 1985
to approximately 20 sites outside of Brazil.
Several tan=seeded breeding lines have now
been developed that combine resistance to hoth
viruses. CNCx  187-29D-2, (ested in an
Advanced Yield Trial in 1985, demonstrated
good vield potential (Table 185, Performance of
another tn-seeded line with combined
resistance  GNCx 252-11 is shown in Table
19, Both of these lines are now being used as
parental material in the crossing program.
Because many countries prefer large seed
varietics, GNCx 187-22D-2 is a particularly
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useful parent due to its combined  virus
resistance and acceptable seed size.

Out of 17 improved cowpea varieties
released by various states in Brazil since 1981,
seven are direetdy from TFTA germplism and
four from crosses involving ITFTA germplasm,
Although it is not possible at this time to

document the total arca occupied by the new

cowpea varieties devived diveetly from TTTA
germplasm, Fomers inonany Brazilian states
have planted them. For example, at least 6,000
hectares of EPACTE 1 are now grown in Ceara
State, anch it is popukar adso in Piani and Rio
Grande do Norte, EPACE 6 has shown promise
inintereropping with sugar cane in Ceara State
and with cotton in Paraiba. and Manaus is

Table 18. Performance
of cowpea line

CNCx 187-22D-2 with
virus resistance in
Advanced Trials at
Gotania and Serra
Talhada, Brazil (1985).

Table 19. Performance of
cowpea line CNCx 252-1E
with virus resistance in
Preliminary Trials at
Goiania and Quixada,
Brazil, (1985).

Trial locations
Virus scores* - . I'Tnll Sedd
Poty-  Severe Holania alhada Weight
Cowpei lines virus mosiic Yield ke/ha- v/ TO0y
CNCx [87-22D)-2 2.0 1 1,04 925 17
(4"“'[".\
Pitiuba ocal 3.0 1 421 850 20
CNCOE 3.5 | 697 605 14
BR 1-Poty 2.0 5 837 925 13
Trial X 25 entries 855 762
GV e 91 29
LSD He, 256 328
* 1 == highly resistant, 5 = very suseeptible : scoves from inoculated trial,
Virts scores® Irial locations ‘
Goiani Ouixad Seed
Tolani: xadi .
Poty-  Severe e Quixada weight
Cowpea lines virus  mosaice Yield (kg/ha 1/ 1001
CNCx 252-11 1.0 | 767 737 14
Checks
Serido ilocaly 3.0 + 268 H40 149
CNC O34 3.5 1 592 720 14
BR 1-Poty 2.0 5 554 731 13
Trial X t49 entries) 104 478
C\N e 17 37
LSD 15, 146 280
* 1= highly resistant, 3= very susceptible : seores from inoculated trial.




widely grown in the humid north in the states
of Amazonas, Rodonia, Acere, and Roraimi,
CNC O and BR 1-Potvare heing multipliced
in several states heeause of their resistance 1o

virte diseases,

dwhite-seeded cowpea variety (CNC 0434),
which carrvies the gene for im munity to
cowpea severe mosaie virus, was released in
Brazil in 1985, It is being multiplied for
Jarmer use.
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Improved Aphid Resistant
Cowpeas

phids (Aphis craccivora), a major

problem in all cowpea growing

countries, not only cause direct
damage by feeding on the plants but also
transmit virus diseases. To help counter-
act this production constraint without
resorting to repeated insecticide sprays,
IITA scientists identified several sources
of aphid resistance. Then, through a
systematic breeding program over the
past four years, they developed improved
varieties which combine aphid resistance
with multiple disease resistance and high
yield potential. These were first evaluated
for yield in 1984 and retested in 1985,

Specilic sprays are sometimes necded to control
aphidsonly, particularly at theseedling stage in
dry vegions. With aphid resistant varicties.
fmers could reduce the number of SpPriys,
However they may still have to use insecticides
to control other insects during (he growing
SEUSOIL,

The general performance of six vivdetios
during 1985 a1 fowr locations in Nigerkvand one
in Burkina Faso is shown in “Vable 20, Tn these
nltilocational tests, I'1 838-712-11 and I'T°
835-728-5 had the two highest overall mean
vields. They consistently performed well at all
locations with good resistance o aphids. Seeds
of these two lines have been muliiplied and will
be distributed to virdous national programs in
1986 in an international tial,
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Table 20. Yield performance of aphid resistant cowpea varieties at five locations (1985).
!

Two cowpea breeding lines resistant to
aphids (left and right) compared with a
susceptible line in the middie.

Low ations

Kambaoinse Sannn Ihadan Ko Mokwa Davet

. .. . . . . . . . -|'\ Ll
Conpren B. Fasn Nigerta Nigeria Nigeria Nigeria Overall i
varieny Grainvicld kg ha Mean Thadian
1T 83S.742-11 1,357 1,346 1,461 1,816 1,300 1,456 63
IT 835-728-5 1,328 1,451 1,271 1,555 1,404 1,402 63
FE8IS-7 100413 1117 any 1,287 1.1n4 1 1.251 t!
I 8IS-72841 3 1131 o0 1917 .08 [IRH{R F23t (Y
[T 838-720.2 1.319 HAN) 1107 HE 1158 Hh
1 83S-7 13- HERS Lo [ 1212 E2gh 1121 (I8
FEain-11s7
Control Lo7a 1407 191 it L0417 il
[T 150 10t A 737 308
(A% 2 1] 17 17 20
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Potential for Soybean Production in High
Altitude, Semi-Arid Regions of Rwanda

Ithough the soybean is a newly introduced crop in Rwanda, its cultivation is
spreading fast as a complementary grain legume to beans and peas. Trials
conducted by scientists in the ISAR/IITA farming systems research project
during the past two years indicate that it has high potential in marginal areas such as
Bugesera and Gisaka where the bean crop faces several constraints, including low
rainfall (350400 mm per season), poor soils (particularly on the plateau), and serious

disease problems.

But the sovhean also fees production problems
in Rwanda, including poor nodulation with
mative rhizobium, rapid loss of seed viability
when stored in a warni humid environment,
and  poor germination under inadequane
rainfall at the dme of sowing or during a dry
spell of 7 o 10 davs immediately after sowing.
To tackle these environmental  constraints,
scientists assembled o wide range ol genetically
diverse: sovbean  genotvpes from - diflerent
sovrees lor testing o the poor pliteint soils,

More than 70 lines were evaluated at Kagasa
during 1985 85 under mahtiple stress con-
ditions such as low fertilitv. unpredictable dry
spells. and discase pressures Most adaptable
lines selected from these inital wials were
advanced o mulilocational tests an different
agro-ceological zones of the Burgesera-Gisaka-
Migongo vegion. Grain vields of six promising
carlv-maturing lines it two sites are shown in
Table 21,

Yields at Dihiro, which represents the Buges
zone characterized by low vainfall and poor
soils, were generally low. Sovhean line 1.2-3
gave the highest vield of 1125 kg/ha followed by
1.2-7 with o vield of 775 kg/ha, A Kibungo in
the Buju zone with relatively fertile soils and
better rainfall, vields were considerably higher,
Based on mean vields, all the sovhbean varieties
except Branton vielded more than 1,000 kg/ha,
Farmers can plant these carly-maturing lines
during hoth seasons,
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Davs o matrity and grain vields of six
medivm-to-lite maturing sovhean lines which
gave consistently good vields over two vears are
shown in Table 22, The medinm maturing lines
are well adapted to drought stress and low soil
fertility, Based on other trials, the long duration
lines showed o potential for use as o green
manure cover and fodder crop. Furthermore,
sovheans performed well in mixed eropping
SVsLems.

On-firm varietal evaluation ol sovbeans
presently underway will idendly appropriate
and  potentiadly - productive  varieties  for
different agro-ccological zones,



“Promiscuous” and
“non-promiscuous”’
soybeans developed for
high altitudes.
(“Promiscuous’ lines
nodulate with rhizobia
indigenous in African
soils and yield well
without innoculation.)

Soybean Yield  ki/ha-

line/ Davs to

variety maturity Dihiro Kibungo Mean Table 21. Performance of five early saybean
Branton O 177 1125 786 lines at Dihiro and Kibungo, Rwanda during
Palmetto 105 631 LAl 1Lo7 October—January 1984-85,

1287
PK 7304 100 688 1406 1047
Payvs 1o Yield
Sovhean line maturity kgg/ha
o R Table 22. Growth cycle and mean grain yields
IGx 71 l'“l.l) 10 L2700 of six promising late soybean lines for the
TGx 373-6F 180 1,231 . . TS
e e s N Burgesera-Gisaka-Migongo region in
I.(,\ 297-35¢ 180 1,201 Rwanda.
TGy 333-65¢ 140 L1132
TGx 336-100cy 10 1091
TGxA422-02D 130 1.013
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Relationship between
Populations and Row
Spacing to Soybean Yield

s soybeans become more popular

in Africa with both smallholders

and large-scale commercial grow-
ers, improved management as well as
better varieties can contribute to higher
yield. Scientists conducted a trial at IITA
during 1985 to see how yield varied with
changes in varieties, distance between
rows, space between plants within rows,
and population.

The most notable effeer in the wial was the
difference i vield with varving distance
henweenrows Figure T Two of the lines used

TGN 930-9C and TGy 811261
ercet with upright branches, These two fines

tend to he

showed o clear linear relationship hetween
vield and distance hetween rows, Ay the
distince decreaced [rom 75 o 60 1o 13 w0 30 em,
the vields of these lines inereased, The thivd line
tested TG 306-03600 wends ta be bhushy with
spreading branches, The relationship between
spacing and vield is not so clear as with the
other lines. Tt had the highest vield with the
closestspacing, but vields were nearly the sime
for the other three row spacings.

Sovheans in this rial were planted in
densities from 66,000 (0 666,000 plants/ha and
analysis relating vield diveetly 1o populations

ignoring the arrangement in the field - showed
no obvious trends, The sovhean plants were
msensitive abo o diflerent spacing hetween
plantsin the same row and vield did not change
significantdy with spacings ol 5, 10, or 20 ¢m
hetween plants,

Thisstudy has implications for Lormers in the
Nigerian savanna and other areas where local

-}

Yield { kg/ha)
5000

2000

45 60
Spacings between rows (cm)

Figure 11, Saybean varietal yield responses to
changes between row spacings.,

Lwmers plant on fixed vidges. I this system, the
firmer cach year makes ridges on the previous
vear's furrows, and - these vidges are usually
90 H10 emvapant, They can be changed only
with much manual Lhor or with animal or
tractor drawn implements o level the field and
create marrower furrows hetween ridges.,
Planting on vidges is practiced in parts ol the
savitina o avoid moisture stress inthe peak
rainy periods and 1o hold moisture during dry
spells,



Findings of this rescarch suggest that
sovheans can compensate for a lower popu-
Lation and fill in gaps resalting from poor stand
establishment with more vigorous growth, But
the research also indicates that the farmer can
achieve greater vield by planting in closer rows,
The dilemma and  challenge for furdcher
rescarch may be o find tow the firmer can
change the pattern of vigidly lixed wide ridges
using avatlable tools and methads.

Soybeans planted by a farmer and his family
under high population in an intercrop
sttuation.



Testing Tropically Adapted Soybeans for Resistance to
Soybean Mosaic Virus

oybean mosaic virus (SMV) is found in many parts of the world and can cause

serious yield losses when it is epidemic. So far, in Nigeria and other areas of West

and Central Africa, SMV becomes a serious problem only in the dry season but
because the disease is often seed-borne it can spread from one season to the next. Infected
plants may be stunted and less productive, leaves tend to be narrower, leaf margins turn
down, and blades become severely ruffled along the edge of the main veins.

Sovbean lines reststant to SNV were tested in Realizing the potential problem of SMV,
1985 Tor vield and agronomic characters, and scientists crossed tropically adapted lines with
lines with topical adaptation, high vield, and soyhean introductions from the U.S. known (0
desirable agronomic characteristics now be resistant to this virus. Segregating F,
incorporate SNV resistance (Table 23). populations from these crosses were grown at

The work represents a cooperative effort ITTA headquarters in the 1983 84 dry season
between the sovhean breeders and virologists at with asusceptible control vaviety, cach plantin
IHITA and with the International Soybean the population was inoculated  with SMV
Center (INTSOY in the United States. isolate “Micro-A™ a highly virulent strain of

Greenhouse sereening
. . . . . . [INAY AN L
Yield Shattering*®  Lodging** Height Maturity o
Enoy kil 15 15 wemj days Micro A SMV-T0
a642-1 2,704 3.5 1.7 70 97 L&2 isegr. |
TGN 1035270 2593 2.0 1.7 78 98 1 t
TGN 1035261 2,905 4.3 2.7 73 97 ! |
TGx 1035-28D 2,391 3.5 2.4 108 100 | 2
a63l-2 2,502 1.7 1.9 71 9 | l
TG H306-021 1,660 3.5 1.3 61 97 4 1& (segr)
controls
Trial nwean 1.825 3.3 23 71 100
Standard error 245 0.4 0.4 7 |
GV 73 1.8 32,9 17 9
*Shatteving vating : 1 no pods shattered ; 2 < 230 shattered 2 3225 0 A =0 T G > 75", shattered.
** Ladging vating . 1 - all plants erect 2 2 vome planis leaning or lodged ;3 = most plants leaning., same lodged : 4 = most plants
ladged : 5 all planty Iodged.
$XESovhean mosaie ciius vatings (1 vealey 1 o SEplon s 3 < severe sympiton,

Table 23. Mean yield and agronomic characteristics of promising soybean lines with resistance to
soybean mosaic virus (SMV) grown at Mokwa, Nigeria (1985).
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the virus which causes severe symptoms, Plants
showing SNV symptoms were pulled and the
remaining plants harvested individually,

A few seads from each plant were tested for
resistanee to SNV and the remaining seed
shown in progeny rows in the 1981 rainy season,
About half of the plants thin showed no
symptoms alter inocukudon in the field the
previous dry season had svmptoms alier
inoculation with the same isolite i the
areenhouse. Single plnes were selected in the
field in TY81 from progeny rows of the Jines that
showed no reaction in the greenhouse, These
plints were grown i progeny rows in the
TO8 T 85 dry season where they were tested for
free nodulation, seed storability, and shater-
ing. "The plnts aceeptable for these traits were
haevested and used o vield rial ac Mok,
Nigeriin 1985,

At the most recent stage nl’l('sling'. seed from
cach enwey in the ficld triad was again sown in
the greenhouse and tested with SNIV-"Nliero
AT and with another isolate - SNIV-10: which is
tess vivulent, though tepical of the virus Toand
in the field. So far, lines resistant o " Micro A™
are generally resistant to common torms of the
virus, Lines showing no symptoms of SNV in
the greenhowse e tested 1o a0 susceptible
variery as well as by serological means. T hoth
hiek tests are negative, it is assuomed that the
line ds resistant o SNV as it oceurs in Nigeria,

Some of the Hnes shown in Table 23 do not
have adequate resistanee o shattering and
lodging, and they have not vet heen wested for
their reaction to other discases. Al the lines
listed in the tble vepresent carlyv-maring
tvpes. They will e erossed with other tropically

adapted lines 1o bring in other resistanee i

necessary and o incorporiate SV resistanee
into Hines in other matarity groups, Work has
begun 1o test other populations ol crosses
hetween adapted parents and SMV vesistan
lines from Zimbabwe and the U8,

Soybean mosaie virus: Symptoms of a
common mild type (left) and a severe Lype
rarely found in Nigeria (right).
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Scientists develop improved maize varieties for important African ecologies where the crop is
grown.
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Annual Report Executive Summary
Maize Research Program

ceognizing the need tostrengthen research for inereased maize production in Afvica,

avoid duplication of eflorts, and improve coordination of the international testing

programs, [IFA and GIMNYT established a joint program for Afvica in 1985, T'he
most significant undertaking of this program during the vear was the establishment of the
mid-altitude germplasm development site in cooperation with the University of Zimbabwe.
Initially, two scientists— a bhreeder and an entomologist — were posted in that country and
ather seientists will e assigned to the project Tater. Tts major aimis to develop stable, high
vielding, and discase-resistant maize germplasm adapted o the mid-altitude ecology in
Alrica,

Inaddition to Havare, Zimbabwe, the joint program operates presently in two other major
sites: Ihadan, Nigeria and Ouagadongou. Burkina Faso. The three represent all the
important ecologies where maize is grown in Africa excepthighaltwde  over 1800 mabove
sea level, Scientists at cach ol these sites are concentrating on the improvement ol maize
germplasim for the nationan programs in Aflica. Another new dimension in TFFAs Maize
Rescavch Program was the posting o a breeder with the national program in Zaire,

Ten years of research and breeding for resistance to maize streak-virus (MSV) an
African endemic disease was completed in 1985, Tt is one of the most cconomically
mportantdiseases insub-Saharan Afvica and widely distributed across the continent. T can
be insignilicant in some years or arveas but then strikes with devastating crop losses inother
vears or places, For example,acsevere NSV epidemic occurred in 1983 and 1981 in all the
savirnna zones ol West Alvicacand a severe outhreak was reported recently from Zambia,
Angola, Mozambique, and some other southern Alvican countrices.

The Institute’s work on streak resistanee is aclassical example of a well Tocussed and
torgeted breeding progranm aimed at solving a serious constraint to production of maize in
Africa. Involved indhis rescareh were TFTA breeders, entomologists, virologists, and
pathologists. one or two CININIY'T maize bhreeders heginning in 1980, and scientists from
many Afvican national programs. The Tater also participated in the international progeny
testing and the selection of the families that Later constituted the experimental varieties, As a
resultof these efforts, there are now streak resistantvaricues and hybrids available o coverall
the relevantecologies in Alvica and with different naurity ranges, prain color, and exture to
meet the preferences ol Alvican Gumers in various countries.

Streak resistantvariety trials were sent upon request to most of the African countries, and
the “leedback™ indicates that the resistanee is stable across the continent. Many requests for
additional seeds of selected varieties have been received and dispatehed. Streak resistant
varicties are alveady commercially grown in at least six countries Nigeria. Ghana, Benin
Republic, Togo, Sao-Tome and Zambia - and probably others, Ifavailable varictics were to
be adequately used by all natonal programs, the problem of streak in Afvica would he solved.
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Part of the work in the streak resistance breeding program was devoted to conversion of
selected non-streak resistant varieties (o resistant varicties by backerossing. ‘T'he varieties
were selected based on their performance in several African countries. Converted varicetios
were included in the streak vesistance variety wrials in the last few years with encouraging
results.

While emphasizing streak resistance work, scientists were not neglecting other
constraints to maize production in Africa. Drought was particularly serious during 1983
and 1981, The ITTAISAFGRAD team based in Ouagadougou, Burkina Faso concentrates its
rescarch work on the development of technology 1o minimize the effect of drought stress.
Tied-ridges, introduced in Burkina Faso by the H'TA/SAFGRAD Agronomy Program, have
helped to reduce runofls inerease soil water reserves, and markedly inerease grain vields of
maize and other crops in the predominate soils of that country. An implement adapted to
animal traction and designed for tie-ridging was fairm tested on a large seale during 1985,
Preliminary reports indicate that it has possibilities to make ridging less laborious and more
attractive o furmers,

Early matring varicties, even though potentially lower vielding, have an obvious
advantage in short rainy scasons. Breeding carly varieties with 9095 days to maturity was
cmiphasized in the pastin the Maize Research Program. However, experience in the past few
vears has shown that in drought vears a closer fit hetween the effective length of the growing
season and the varietal ime of maturity is vequired. Farmers in the Sudan Savanna may be
better off planting even carlier maturing varieties at least in part of their fields, Two very
carly-maturing local varicties with acceptable yield potential were identified by the team in
Burkina Faso. Efforts continue to further improve vield potential, agronomic characteristics,
and adaptability of these vandeties,

Arcas cultivated with maize in the Northern Guinea Savanna zone (900 21200 mm
rainfally have inereased dramatically in the past two decacdes, Butas the maize spread so did
Srigaaparasitic weed. A T984 85 survey completed in Nigeria, Benin, and Togo showed
that under severe infestation farmers abandon their fields because of complete erop failure.
Even in well managed., highly fevtilized experimental ficlds vield reduction of susceptible
varieties was as high as 900, .

The maize program initiated sereening work for Striga resistance three vears ago under
natural field infestation, and several inbred lines and hybrids were developed showing
tolerance and veduced damage under Striga infestation. Unfortunately, because natural field
infestation is not uniform and sometimes unpredictable, it does not permit efficient breeding
programs. ‘Therefore. attempts are presently underway to develop more reliable sereening
methodology in the ficld, greenhouse and laboratory.

Work has continued to sereen for resistance to stem bovers, pavticularly Sesamia calamistis
whichis one of five differencspecies causing significant vield losses in Africa. Progress so faris
only marginal. Thercfore, we are intensifving efforts o develop artificial mass rearing
facilities for maize bovers and reliable field infestation teehniques.

Although stalk rot usually does not reach epidemic proportons, it causes from 1010 15°,,
vield losses in farmers” fields due to premature death of the maize plants and or lodging,
Artificial field infestation techmiques have been adapted to the wopical environment at
Ihadan for three causal organisms, and they are heing used tosereen for resistance tostalk rot.
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The techniques are reliable and uniform and being widely used by nmiaize breeders in
population improvements, as well as in inbred lines and hybrid development.

Storage insects also account for a share of the losses suffered by farmers. But our scientists
believe they can develop maize varieties in the future which will be resistant or tolerant to
weevils, Observations during 1985 showed great variability among maize varieties and
hybrids in respozise to long-term storage under normal room temperature conditions,

Research in the hybrid maize project, supported largely by the Government of
Nigeria,was intensified in 1985 with cmphasis on developmentof three-way cross hybrids
to enable production of cheaper seeds and obtain more stable seed production. On-farm
demonstration trials were conducted in almost all the states in Nigerta, Agronomic trials
were also carried out in the different agro-ccological zones of the country. 'Fwo private
seed companies (one formed in carly 1985) produced enough hybrid seeds to plant about
40,000 hain 1986 compared with only 6,000 ha in 1985,

Some people believe that hybrids have a narrower adaptational range and that their
potential can be realized only under good growing conditions and management. Results
obtained for two of the hybrids does not support this belief, These hybrids were found to
performwell across different ecological zones in Nigeria and also under stress conditions such
as drought and Striga infestation,
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In the following pages, a few 1985 research highlights are briefly described. More
complete information on these topics and those mentioned in this Executive
Summary can be obtained by requesting the Annual Report of the Maize Research
Program.
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Development of Extra-Early
Maize Varieties

n “bad years” when the rains start too

late or cease too soon, extra-early

maturing maize varieties can play an
important role in the Sudan Savanna of
semi-arid West Africa. Farmers can
minimize the risk of crop failures by
planting varieties that reach 509, silking
within 42 or 43 days. If a farmer is not able
to plant until July 20 because of weather
and/or soil conditions, extra-early matur-
ing varieties could make it but not later
maturing ones.

Limited rainfall and the lov water-holding
capacity of the predominant soils impose limi-
tations between the effective fength of the
growing scason and the variety evele (Figure
127, In toposequence tials at Kamboinse,
Burkina Fasoin 1981 “bad vewr™ - carliness
was the key [actor determining maize grain
vield, Only 2274 mm of rain fell between
planting time and harvest,

The carliest maturing and best vielding
varieties were Ravtini local and Koudougou
local among six varieties tested. Their mean
vields across five positions along the topo-
sequence ranging from top to botiom were 365
ke/haand 340 kg/ha, respectively, as compared
with 119 kg/ha for SAFTTA-2 and 165 kg/ha for
Kamboinse local  both later maturing vari-
cties, Many of the experimental plots and the

Figure 12. Rainfall and potential evapotranspiration in 10-day periods at Kamboinse, Burkina

Faso in 1982 (a “good” year) and 1984 (a “bad” year).
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varicties that normally flower after 50 days
never reached 500, silking, even in hydromor-
phie soil,

However, in average or better vainfall years
carly or medium maturing varicties produce
higher yields than the extea-carly. Even so, the
Latter are still aceeptable in “good yvears™ and
with breeding can be further improved, In
1985 trials in Burkina Faso, three varicties
Bursanga Tollo, (Gue 314 x Mex 41971 I, and
GJP which silked in 42 43 days had mean
grain yields across three locations (Kamboinse,
Gampela, and Saria) ranging from 2444 1o
2,985 kg/ha, Comparable mean vields for vari-

In the “bad” rainfall year of 1984, the best
yielding extra-early local maize variety in
trials at Kamboinse, Burkina Faso was
Raytirs,
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cties which silked in 50 to 5+ days ranged from
3,641 1o 1126 kg/ha. But because no one can
accurately prediet a tgood”™ or “had” vainfall
season, planting extra-carly maize along with
other varieties improves the farmer’s chances of
harvesting something,

Many people in the Sudan Savanna of semi-
arid West Africa count on maize to fill the food
gap during the “hunger period” between the
tailend of food stocks of the previous season and
the harvest of the late local sorghums and
millets. This food gap sets in carlier following a
“bad year” which emphasizes the need o grow
very carly cateh crops such as extra-carly maize
which can be harvested and caten before ni-
turity. A variety of 70 days to maturity can be
harvested and caten as green maize off=the-cob
GO days after planting,

Scientists are collecting and seleeting ad-
ditional germplasm from diflerent parts of the
world to improve presently available material,
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Selected upland maize
varieties developed by
IITA have shown yield
superiority under
different management
and stress conditions.

Hybrid Maize: Stable across Environments and Different
Management and Stress Conditions?

s hybrid maize in the tropics less stable than open-pollinated varieties as commonly
believed? Based on IITA scientists’ experience in West Africa, the answer is
“sometimes” but not “always.” They have observed the performance of hybrid maize
across different environments (forest vs savanna), management (good vs poor) and stress
(drought, streak virus, and Striga) conditions in Nigeria and a few neighboring countries.

The hybrid variety 8322- 13 developed by TTTA
has shown wide adaptation and stress wolerance,
In the severe drought year ol TOB3, i was tested
against the two hest vielding open-pollinated
varieties CTZB and Poza Rica 78131 across six
locations in Nigeria rone forest and five sa-
vanma, Fhe hvbrid vielded anaverage of 8 (/ha
compared with 5.5 and 5.0 t/ha for the two
open-pollinated varieties,

Similar wide adaptation and vield stability of

this hvbrid were observed againin the 1984 and
1985 cropping seasons in Nigeria and some
other West Alvican countries. For example, in

three out of four test locations in Cameroon,
hybrid 8322-13 significantly outyvielded by
390, the wp vielding cheek variety Poza Rica
78IS,

Stability of the hybrid 8322-13 was also tested
under (wo dilferent stress conditions  streak
virus and Striga hermonthica. Under artificial
streak pressure, it produced 45, more grain
than the streak resistant Poza Rica 7813-SR
used as a control. The vield inerease of this
hybrid under nataral Striga  infestadon at
Mokwi, Nigeria was 2700 more than the top
vielding open-pollinated variety. This shows
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some advantage of line development resistant
breeding in maize in the tropics where various
stresses have afleeted vields,

Results of 1985 hybrid maize on-Errm deme
onstration: wrials conducted by farmers in two
ccological zones of Nigeria - lorestand savisnm
show the vield superiority of selected hybrids
such as 8322415 and 812819 under different
management conditions, With recommended
good management, the two hybrids vielded
324 more in both the forest and savanna zones
than the open-pollinated TZSR-W-1 or 6.5 1/ha

and 7.8 Yha vespectively CTable 24, Average
vields of the two hybrids under poor manage-
ment were 3.7 t/ha 2370 higher: in the forest
zone o 3.0 t/ha 340 highers in the sivanna
Zone,

Approximately 6,000 heetares of - hyhrid
matize were grown commercially in Nigeria in
1985, but it is estimated that 10,000 heetares
will be planted in 986, The success story of
hybrid maize in parts of Fast Afvica. North
Americacand Fuarope could be repeated in West
Alvicain the future,

Hyvbrid .
o Good management*

Poor management**

nmitize

viriety Average Ringe Average Ringe

Forest

8322.13 6.3 6.0 6.6 3.9 25 640

84284-19 6.6 2.0 8.2 3.5 2.0 4.1 o

reTs ver ) ! o = . Table 4. Grain yield

IZSRAV-1 QP 19 3.4 5.8 27 KRR i b s

Local 1 O.P. 2.2 14 49 1.6 0.5 3.3 (tiha) of hybri maize for
on-farm demonstrations

Saranm in Nigeria (1985).

432213 7.5 oot 8.7 3.0 1.7 .0

H128.19 7.3 6.7 7.7 3.8 3.6 10

TZSR-W.1:0 P, 3.0 3.7 6.7 2.2 1.1 3.8

Local 1O, 2.3 2.2 LG 0.9 1.0 1.3

*Fertilizer (kglha) 120N 60 PO, and weed contiol.,

under pooy soil conditions.

** Less than 307, of recommended fertilizer applied, poor aeeed control Loy matze growen
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" 8329.15

Left, an enlarged close-up of weevil attacking
maize ears in storage; a weevil-susceptible
variety, Western Yellow (above), suffered 70",
kernel damage compared with less than 10",
Sor the resistant yellow flint-dent hybrid
8329-15,

Weevil Damage: a Comparison of Different

Maize Varieties

frican maize farmers suffer heavy losses because of grain deterioration during

storage, and Sitophilus weevils are among the worst pests that reduce eating

quality and seed viability. To determine the susceptibility of 22 maize hybrids and
open-pollinated varicties to weevil attack under long-term storage at room temperature
conditions, scientists conducted preliminary tests during 1985. Also, they examined seed
viability every month through germination tests.

Several maize varictios showed Tow levels of

weevil damage after live months in storage
STable 25 - N vellow Hint-dent hyvbrid - 8329-15
sullered less than 107 kernel dimage compared
with 700, fora locally grown variety : Western
Yellow . Among the white maize hybrids, 8321-
18 vanked the hest with Tess than 200, damage
compared with 800, for 8338-1.

Although seed viability for all materials
tested difleved licde alter three months of stor-
age, signihicant diflerences were observed alter
foir months, Secd viability remained high rover
90", {or 8320-15.0 8123-10. and Sckou 81
TZSR-W-1 but was reduced o very low levels
v A0 torsome others CTable 230, Twoof the

widely grown open-pollinated varicties in West
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Africa EV 8443-SR and Western Yellow — are
highly susceptible to weevil attack. The former,
a streak resistant variety developed  from
CIMMY'Ts tropical population La Posta, is
presenty grown in Ghana and Republic of
Benin, Western Yellow was developed by the
Nigerian Institute of Agricultural Research and
Training. Also, studies show that there is wide
genetic diversity in IFTAs maize germplasm in
relation w susceptibility to weevil attack.

Severalfactorsare known to influence suseep-
tibility of maize to weevil attack . a tight husk
cover helps reduce infestation in the tield, and
kernel hardness may interfere with oviposition
and feeding. More detailed genetie and ento-
mologicalstudies are underway to confirm these
findings and determine more precisely the
mechanism of resistance,

Table 25. Damage to various maize varieties by Sitophilus weevils.

Girain Seed Husk cover
Maize colorand germination*** rating
varieties texture® Origin ) (1 Hywees
H329-15 YD ("Farl8x T30, 95 1.0
#425-10 Y/F UTailBNT2128) 95 1.4
8425-4 Y/FD T2ilBx T 2132, 70 1.2
Sckou 81 TZSR-W-1 W/KD Open-pollinated 96 2.0
8321-14 W/IFD (T2i3x" zi15) 78 1.3
B322-13 Y/FD (T2i3xTzi 8l 1.8
IK 81°178R-Y-1 Y/Dr Open-pallinated 73 2.0
EV 8428-SR Wb Open-pollinated 16 2.5
Western Yellow Y/D Open-pollinated 35 2.0
EV 8443-8R WD Open-paollinated 16 25
8338-1 W/hF CraaxN Tzi 1) i 3.5

= 1hite, V'= Yellow, D= Demt, F = Flint,
** Mean of three sumples tahen after five months in stovage : 1= 1 100, 10= 91 — 1000, kernel damage.
*& % Mean of thiee samples taken afier four nonths in storage.
ekl =tight, 5 = loose,
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Conversion of Maize Varieties to Streak Resistance

Ithough a number of maize varieties developed in the past by CIMMYT and IITA
were identified as superior germplasm, they lacked resistance to maize streak
virus disease. Therefore, to increase the scope of their adaptation and adoption by
African farmers and increase the diversity of maize germplasm available to them, joint
efforts between the two international research centers was initiated five years ago to
introduce streak resistance into these varieties. (The seriousness of this disease in Africa

is described in the Executive Summary).

Fourteen  maize  varicties and  populations
smostly from CININIY'TY swere selected for a
conversion program lor streak resistance using
the backeross procedure ('Table 26y, These
varieties represented different maturity groups,
grain types and color, protein quality chazac-
teristies, and ccological adaptation. Streak
resistance populations developed ac IIEA were
used as the souree of resistance and the selected
varietes as recurrent parents, During the course
ol conversion, artificial infestation with leal=
hoppers carrving maize streak virus was per-

formed at every stage of the procedure o ensure
the transmission ol resistant genes (o the re-
current parents. Eleven varieties at the end of
FO8 had reached the BC or BC, stages con-
sidered as adequate recovery of the preferred
varieties' genotypes.

The more advanced converted varieties were
included in the streak resistant vaviety trials
distributed by TTFA in Afvica with encowraging
results; 28 entvies including streak vesistance
donors, recurrent parents, and BC, and BC,
generations were tested i four locations in

Left, a maize variety susceptible to streak disease used as a recurrent parent in a backcross with a
resistant donor to produce the resistant variety on the right.
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Nigeria. AUIITA the wial was conducted under
artificial infestation to induce streak epidemices,

Streak resistance levels of BC, and BC,
generations (Table 27) were similar o the
donor populations, indicating that the back-
cross method was an ellicient procedure for
transmitting streak resistance genes, Under
non-streak conditions, both B( wand BC, gener-
ations had similar vields as their recurrent

parents. In many cases, however, BCG, gener-
ations showed higher vield and better uni-
formity in plantand car characteristics than the
BC, generations,

The converted varieties are now available to
national programs in Afvica and represent a
significant contribution to efforts o minimize
vield losses due to maize streak virus in Afvica.

Table 26. Maize varieties and parental populations being converted to streak resistance.

Name of SR Parental population

Backeross

maize viriety name Description generation
Maracay 7921-SR 21 Tuxpeno-1 Late white dent BCH
LV 8422.8R 22 Mezela tropical blanca Late white semi-dent BC4
Pop 25-SR 25 Blanco eristalino-3 Late white flint BC2
EV 9428-SR 28 Amarillo dentado Late yellow dent BC
EA"8429-8R 29 Tuxpeno caribe Late white demt BC4
EN8130-SR 30 Blanco eristaling-2 Early white fling BCH
EV 8131-SR 31 Amarillo cristalino-2 Early yellow flint BC4
EV 8435-SR 35 Antigua-Rep Dominicana Intermediate yellow dent BC4
EN 8413-5R 43 Laposta Late white dent BC+
FA"811H-5R H AED-Tuxpeno Subtrapical white dent BCH
Tkenne (11 8149-SR* A9 Blaneo dentado-2 Intermediate white dent BCH
EA 8510-SR 40 White QPN ** White flint QPM BCH
Pop 66-85R 66 Yellow QPN Yellow dent QPN BC3
TZB Gusan-SR 78 Late white flint BC3

*Short plant type.

QLN = guality protein maize.




Table 27. Yield and streak resistance level of

Jour maize streak resistant (SR) materials
(1985).

Yield ct/ha

Matze Streak Under
uroup Faury name Deseription lree* streak**
Late wi ae T7ZS8R-W-{ Donar population 4.2 3l
Ferke (1) 8129 Recurrent parent 5 0.3
Across 7729-5R B2 4.6 a2
LV #129-SR BCH 3.3 5.8
Late vellow TZSR-Y-] Donor population 1.8 5.6
Ferke (1 8128 Recurrent parent 1.7 1.1
Across 7728-SR B2 L) S
EV 8128-SR BG4 5l 5.8
Farly white TZESR-W Donor population 1.0 4
Comavagua 8130 Recurrent parent 4.1 0.6
EA8330-SR B2 3.7 12
EV 8430-SR BCH 4 4.4
Early vellow TZESR-Y Donor population 3.9 1.0
L Molina 8131 Reewrrent parent 3.9 0.2
LN 8331-8R B2 3.2 4.3
EN B131.SR @] 1.0 L5

* Meanof three Nigevian locations : tenne, Hovin, and Samarn.

** Under atificial infestation of leathoppers caryving maize streak vivs ( MS1),

A= exeellent, 3= rery poor,
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Labor-Saving Technigue to
Screen Maize for
Resistance to Stalk Rots

herever maize is cultivated

stalk rots are common diseases,

and in the tropics fields are in-
fested at a range of 5 to 40%,. They usually
develop during the grain-filling period,
cause premature death, and, as a result,
light and undersized cobs. Affected plants
also lodge and the ecars become prone to
rot damage. Major causal agents in the
lowiands of Africa are Fusarium monilif-
orme, Botryodiplodia theobromae, and
Macrophomina phaseoli. Other species
are prevalent in the cooler environment
that characterizes the mid-altitude and
highland ecologies.

In their effores o develop stable high-vielding
maize germplasm, TFEA seientists have devel-
aped a modifted eflicient artificial inoculation
technique, This enables the plant breeders o
identifv and seleet stalk rot-resistant maize
genotypes, The pathogens are isolated from
mfected maize stalks andjor seeds using Potato
Destrose Agar PDAC as a cultwee medinm,
Later the fungi are enbured on white maize
arains underoptimal conditions for three weeks.

For inoculation. spore suspension is prepared
with approximanely 2.5 < W sporesyml, The
tist clongated internode from the soil level s
inoculated one week after mid-silk, The modi-
fied inoculation method combines drilling and
noculation simultineonsly by wilizing a1 e
sponge attached to the needle ofa syringe, e
needle with the simadl sponge is dipped into the
mocalation. As the plantis drilled. inoculation
isscueezed into the plines, This method veduces
the Labor involved by half compared with
separate drilling and inoculation.
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Top photo: Anew innoculation procedure
using three pathogens to determine
susceptibility or vesistance to stalk rots in
maize. Lower photo: Two maize stalks split
to show u resistant variety (left) and a
susceptible one (right).



Eleven inbred lines, developed at TTEA and
plimted in the 1985 second season, were in-
oculated with spore suspension of the three

pathogens, separately, and with a mixwure of

three, Thestalks weresplit longitadinally for rot
infestation  evaluation  fowr weeks after in-
oculation, Discase reaction was evaluated on
the basis of the rate of rotspread rom the point
of inoculation using a 1 6 scale (1 = less (than
one-lourth of the inoculated interuode rotten
and 6 = ot spreading 0 two or more
internodes),

The inbred tnes showed a range of reaction
against the pathogens (Table 28). Fusarium was
consistently the most virulent. Inbreds 1368,
2006, and 90891 were resistant across all the
patthogens while inbred 9190 was susceptible to

all. On the other hand, some inbreds showed
differential reaction to the pathogens, For
instance, 9430 is suseeptible o Fusarivm hun
resistant o Botrvodiplodia and - Macrophomina.
Therefore, even though it would appear that the
pathogen mixture does not give higher rot scores
than inoculting only with Fusarinm, the scien-
tists use the pathogen mixture for their routine
germplasm eviduation,

This technique of stalk rot resistance sereen-
ing is being used in the ITTFA hybrid maize
program.  Similarly, the  following  nuize
populations/pools are currently being subjected
to improvement for stalk  rot  resisuinee:
TZESR-W, Pool 16, TZPB-SR, and Back-up
LSR-VY,

Maize Pathogens
inbreds Fusartum Botrydiplodia— Macrophominag— Mixture

1368 1.8* 1.5 1.4 1.4 Table 28. Stalk rot
2006 2.0 1.5 1.6 2.0 scores* of six maize
5068 3.0 2.2 2.4 3. inbred lines inoculated
9091 2.0 1.7 1.7 2 with luwavivn moniliforme,
4450 L1 1.6 2.2 1.3 Botrvodiplodia theobromae,
94490 56 L3 4.2 5.0 Macrophomina phaseoli, and a

SL. LSD (50, GV mixture of the three
pathogens.

Pathegen mean 0,04 0.13 9.5
Inbred mean 0.16 0.45 23.6
*Onascaleof 1 Gawhere 1= 25°,,2=300,, 3=75, and 4 = 00", of the inoculated

internode wotten, 5 = rol spreading to adpecnt internode and 6= 10t spreading to feo or

more internodes and hilling the plant prematurely.
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Screening Techniques for Striga Resistance in Maize

rop infestation by the parasitic weed Striga continues to pose a serious threat to

maize production in Africa. The solution to the problem of damage caused by pests

and pathogens in maize adopted at IITA is to identify and develop varieties with
broad spectrum stable resistance. The backbone of an effective breeding program for
resistance to a pathogen is efficient and reliable screening techniques.

Screening for Striga resistance is conducted in
three stages with the objective of identifving
germplasm resistance cmbracing the meche-
anisms involved in the host/parasite interac-
tion. Striga seeds will germinate only in response
to chemical stimulants present in root exudate
fram a suseeptible host,

To ideniify non- or low-stimulant maize
genotypes, Striga seeds are sterilized and pre-
conditioned for seven days on moist fibre glass
lilter paperin Pewri dishes or plastic growth hags
before presgerminated maize seeds are in-
troduced. Germinated Striga seeds could e
observed within three days The growth bag
technique is more eflicient beeause icis casier (o
handle, and germination can be examined
using a hand lens as opposed 1o looking in the
Pewri dishes under the stercoscopic microscope.
This makes it possible to examine more ma-
terials in arelatively shorter time, Sereening in
the greenhouse is complementary to obser-
vittions made an the laboratory. Maize geno-
types are observed (or non- or low-stimulant
producersoveradonger peviod of erop growth in
vermiculite, Seeds of the parasite on filter paper
at the bottom of the pot are examined for
germination, In addition, lines which support
Striga arachment and  emergence mayv e
identified,

The sereenhouse method has heen modified
to make it more eflicientand faster o evaluate a
large number of maize germplasm. The method
mvolves the use ol jifly pots (6 em eardboard
pots) with vermiculite replacing soil. The loose-
ness of the vermiculite pellets makes it casier to
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Left, germination of Siriga seeds in response to
maize root exudate; right, reaction of maize
leaves to Ntriga toxic extract: one on left
susceptible, center resistant. (Control on the
right injected with buffer.}

Red flowered Striga (5. asiatica ) has killed these
maize plants in the field.
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uproot the maize plant to observe Striga attach-
ment, and time s saved hecause the roots do not
need o bhe washed, Also, the nature of the
medium resulted in carlier emergence of the
parasite, By using both Petri dishes in the
Laboratory and jiffy pots in the greenhouse, four
inbred lines and wwo hivbrids with known re-
action (o Strige under natural field condi-
tions were tested for stimulant production,
Significant differences i germination of Striga
seeds were observed, ‘The dilferences are well
correlted with the feld observation CTable
29,

Farlv svmptoms of Striga infection in the field
indlicine the possible action of toxins in the
discase etiology. A technigue using crude Striga
extract injected into maize plants three weeks
after plinting resulted in varietal diffevences
hetween susceptible and tolerant host varieties.
This methodology alter relinement appears
promising for application in large scale field
screening at IHNCA where the organisim is absent,
Lo will also permit testing germplasm lor woler-
ance to other Striga species of economic impor-
tance. ‘Through these processes only desiranle
marterials will hesercened under field conditions
atvarious testing sites, '

Field sereening under heavy Striga pressure is
the final evaluation stage. Sinee 1985, this was
conducted under natural inlestation which
unlortumately s not uniform, A method of
artificial inoculation in the field was tried with
littde suceess, The technique will be modified in
TOBG to ainat predictable and uniform levels of
Striga infestation in the field,

Germination
of Striga

Inbred lines _.de";'_ Vield
and hyhrid Peuri ohservation
maize virietios Pots  dishes rating*
5057 30.8 25,6 4.6
F368 40,9 30.7 0
a7 16.2 20,0 L9
9818 8.2 7.1 2.0
832213 12.2 9.0 1.5
8338-1 25.1 19.0 4.3
LS 50 1.7 2.5

v 8.0 15.8

ML= aesistant 3 = highly suveeptible,

Table 29. Summary of Siriga seeds gerraination
by susceptible and tolerant inbred linos and
hybrid maize varieties and correspor.ding
Sield rating.
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Annual Report Executive Summary
Rice Research Program

reeding superior rice lines and devising appropriate management practices for the

major rice-growing ccologics of Africa continue to be the main thrust of this vescarch

program. Rice is mainly grown in rainfed upland, rainf=d lowknd (hvdromorphic),
and lowland/swamp ecologies in 31 rice growing countrics in sub-Saharan Afvica. In some
countries the per capita consumption is estimated atmore than 100 kg/vear, Demand for rice
is increasing and greater production is needed to leed more people and reduce costly imports,
Afew countries (Nigeria, for exampler have banned rice imports as a means of encouraging
local production.

More than half of the rice in Africa is grown under upland conditions,and, in
high rainfall areas where drought stress is of minor concern, rice production could he
increased substantially, TFTA's vice breeding work at Onne in southeast Nigeria s
developing superior upland varieties tolerant to soil acidity and discases associated with a
high rainfadl, hunid forest ecology. Most successful lines in this ecology combine tolerance
derived from waditional Afvican npland parents with the shorter straw and higher tillering
capacity of modern semi-dwarls,

For the third conseeutive vear, the variety 'I'A 307 vielded 60°,, more than the local check
OS 6 when reasonable improved cultural practices were adopted. Varieties like I'TA 116,
FEA D7, TTA T8, and VA 307 will have a major impact i used with good management in
the coastal vice belt in countries such as Guinea, Liberia, Sierra Leone, and Ivory Coast
wheve rice is the dietary \ldl)'(' and 1||)Lu|(l ccologies predominate. Such varieties are free
from the local stress of grain discoloration and blast. In (()()p(mlmn with the national
program ol Liberia, tests are being carried out with several late maturing selections for the
high rainfall, upland conditions there,

Under lower rainfall conditions tless than 1500 mm/year), carlv-mataring lines with
drought and blast resistance have shown promise. I'T'A 257 and I'TA 235 have drought
tolerance, and the former variety possesses durable resistance for blast. Because such areas are
prone to drought, the ecmphasis is on breeding an carly variety to fit into the short growing
scason with resistance to drought, lealand neck blast, and grain discoloration,

The rainfed lowland (hydromorphic) ecology also offers a great potential lor
increased rice production in Afvica because the rice plant has adequate moisture in the root
zone for at least a major portion of the growing cyele, Also, vast arcas of such Linds are
available for rice cultivation (about 20 million hectares). However, varieties with tolerance
to a constantly fluctuating water regime ave required. A new breeding program has been
mitiated o develop superior and high vielding lines for such an ecology. Scientists are
working on the development of rice lines with carly vigor to withstand seedling drought,
intermediate stature to compete with weeds, adaptability o grow under stagnant and
sometimes iron-toxic water, and olerance to a changing level of nutrient supply.

87


http:soutlhe.st

Lines such as I'TA 306 are well adapted for such ceologies, and, if grown under optimal
management, can vield as much as b t/ha. Also, asecond crop such as 60-day cowpeas or
vegetables can be grown alter rice on the residual soil moisture. This increases the intensity of

land and water use efliciencey and reduces the weed problem for the succeeding rice erop.

Another rice growing ecology that receives research attention  inlund valley
swamps - ischaracterized by patchy areas ofiron toxicity wheresusceptible varieties fail todo
well TTA 249 one of iron wolerant vavieties — has performed beter than the waditional
tolerant variety Suakoko 81 in Liberia where iron-tosic soils limit rice production. As a
further step in varictal improvement for this ccology, rice lines with a wide range of growth
duration and better level of resistance to neck blast have been generated at TFPAL These are
being evaluated iniron-toxie soils it Suakoko in collaboration with the Central Agricultural
Research Institute s CAR T and the West Afviea Rice Development Association (WARDA),

Unquestionably, rice yields are highest where assured irrigation is possible and
several elite varieties are available for irvigated conditions where there are no Afvica-specilic
stresses such as the rice yellow mottle virus discase tRY M5 During the past vear, field tests
have shown the supesrity of FTA 212, TTA 222, and IIA 306 in @ number of stress-fiee
locations in Cameroon, Nigeria, and Ghana, Preliminary results from the Republic of Chad
also indicate that I'TA 306 has high vicld potential there, These varieties have vielded an
average of 5 t/haunder moderate management, and the Tater two have had stable vields
during the past three vears in Nigeria and Cameroon,

Further progress was made during 1985 in identifving several lines olerant o RY MV and
ficld tested in endemic arcas in the Republic ol Niger. The better lines are heing reinforeed
with desirable agronomic traits o produce RY NIV -tolerant, high-viclding vice lines for
several countries where the disease occeurs. The varietal improvement is backed up by a
sensitive serological test for identifving the most resistant line, In addition to drawing
resistance from O, sativa varicties, plant hreeders are also looking at the Afvican rice, 0.
glaberrima, as possible donors,

Similarly, Afvican-specific inseet pests such as Diopsis (thovacica) macrophalma, gall midge,
and several species of borers and grain sucking bugs are constraints to rvice production,
Specilically designed sereening procedures have enabled seientists to identify resistant lines,
and they are using resistant donors for Diopsis and gall midge in their breeding programs,
Priority attention is being given 1o an integrated approiach to pest management, including
not only resistant varieties but also chemical, culwral, and biological control.

For higher altitudes, lITA’s breeding program has identified superior lines for cold
and blast tolerance at Dschang, Mbo, and Ndop plains ol Cameroon, sites which expose the
test lines to different regimes of low temperature and associated stresses such as blast and
sheath rot discases. Low temperatare is a serious constraint (o rice production in the mid-
altitude zones of cast south., and central Afvican countries and also at higher Ltitudes during
the second crop season (November February . IR 7167-33-2-3, tested over the past three
years at Ndop Plain, is being grown over Lurge areas because of its superior performance,
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During 1985, the rice quality laboratory continued to provide the necessary
backstopping to the breeding program by screening rvice lines from TS large
germplasm collection and from several Afvican countries 1o gather information on quality
preferences of consumers, Preferences for cooking and eating qualities often differ from
country to country, IH'FA hasa wide range of varieties to suit the taste or quality preference of
many Afvican nations * Rescarch Highlishts 1981

Requests for seeds of elite rice varieties from IITA continue to increase. In 1983,
nearly 860 kg ol seeds were sent to several national programs for experimental purposes and
as inital seed stock for further multiplicadon. In 1984 and 1985, the supply was 1183 and
42 kg, vespectively, Because of the inereasing demand. TITA S capability to produee good
quality seed for national programs is heing stepped up.

To improve the efficiency of rice technology transfer in Africa, an international
testing network began to function in 1985. Called the International Rice Testing
Program for Afvica  IR'TP-Alvica . it is a cooperative program involving IRRT, WARDA,
and TTTA This network distributes speeific rice nurseries for target ccologies and hrings rice
scientists together from several national programs o interact and pariicipate in the
assessiment of test lines.

Dusing 1985, six trials with several hundred entries were seat 1o 186 locations in 29
countricssouth of the Sahara, and an expanded program with new teials will be formed under
this network during 1986, Fifteen viee scientists from several national programs were
involved in monitoring tours 1o key test locations in four West African countries. This
interaction resulting in specific recommendations helps both natonal and [TTA rice
scientists improve their strategies for higher rice production,
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In the following pages, several research highlights during the year are briefly
described. More complete information on these topics and those mentioned in

this Executive Summary can be obtained by requesting the Annual Report of the
Rice Research Program.



Performance of High Yielding Rice Varieties in Three
African Countries

ccording to reports from Cameroon, Ghana, and Nigeria, selected rice varieties

developed by IITA for irrigated lowlands have shown superior performance in

extensive tests at experiment stations and in farmers’ felds. ITA 222 and ITA 306
not only produced high yields but also showed a wide range of adaptability. Both varieties
were heavy tillering and produced long grains with acceptable physicochemical
characteristics.

Over a threesvear period 1983 851, grain
vields of the two varietes at TP averaged
more than 6 ttha "Table 300 TEN 222 matured
in 123 days alier planting and veached a height
of about one meter. This variety in trials
conducted under the auspices of the National
Cereals Rescareh Institute in eight locations
in Nigeria had an average vield of 5.3 t/ha
Table 310 Teakso nivared carhier and swas less
prone o lodging than other varieties,

In Cameroon, I'PA 222 gutyielded Tainan V

a widely grown varicty by approximately
20, in treiads by rescarchers in the National
Ceveals Researchand Extension Project CFable
320 Muldlocation trials in Gomers” fields in the
country confirmed this result.

Right, rice variety ITA 306 performs well
under hydromorphic and irrigated soil
conditions; now undergoing large-scale
testing in Cameroon,

Plamt

. Yield it/ha* .
Riee teld /b Daysto  height
viriety 1983 14984 1985 Mean  matarity fem)

Table 30. Average yield,
days to maturity, and

plant height of two 1ITA _
rice varieties ITA 222 and * Mean of the vavictios from trials conducted during the year,

ITA 306 at 1ITA (1983-85).
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Long slender grains, resistance 1o blast, and
the ability to perform well under irvigated ancd
hydromorphic soil conditions are the main
atributes of TEA 306, This variety
undergoing Lirge-scale testing in Cameroon
fits well into rice-based cropping svstems with

THOW

cowpeas following vice. In Ghana, it vielded
7.8 t/ha, and is being increasingly grown on
farms in various parts of the country.,

I'IA 22205 aselection fron the progeny ol the
cross Nahsurt/TET 1 and TTA 306 from
TOX A Self TOx 71HHBG 6832, The parent
varieties in these crosses, name v Mahsuri, TET
FEEL and BG6832 show different Bivorable
traits, the combinations of which have resulied
in the superior performance of TTA 299 and
FTA 306 under Afiican lowland conditions,
TOX A9 Seland TOx 71 are [TTA lines,

Long slender grains of the high-yielding rice
variety ITA 306.

Rice Yield  Davsto Plant
entry b flowering heightenn
IR 8192-166-2-0-3 5.1 114 af
A 222 ) 106 ]
FARO 2y 5.2 116 091

®Source : National Cerealy Research Iistitute, 19495,

Table 31. Entries with the highest yields in the
Coordinated Rice Evaluation Trial conducted
ai cip it locations in Nigeria *

Yield Field reaction
Rice _ T/ b Days to to blast*
entry 1983 1981 Mean flowering Lealm  Neck
I'TA 222 7.5 R 6.4 15 R R
Table 32. Performance of Tainan V' 6.1 3.5 1.8 9% MR R

rice variety ITA 222 check)

compared with Tainan V
in Mbo Plain, Cameroon

*I=revistant, MR = moderately wesistant,

(1983-84).
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Problems and Potential for Rice Production
in Hydromorphic Lands

roper use of at least 20 million hectares of hydromorphic land presently available in
West Africa for rice cultivation could substantially increase production, The yield
potential of this land is close to that of the lowlands and higher than the uplands
(Figure 13). But serious problems need to be solved before such a potential can materialize.

Hydromorphic linds are usually on the heel ol physiological requirements of rice plants, can
aslope hordering o valley, and, based on the be clissified into these two categories: lower

Yield (t/ha)
8

Figure 13. Mean rice pield

at different sites ina 4
hydromorphic valley at

HTA in 1985, (The value is

the mean of eight rice

lines; experiment

conducted without

Sertilizer,)

| ) -

* Upper Hydromorphic  * Lower Hydromorphic
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One of the basic problems affecting rice
production in lower hydromorphic lands:
oxidized iron (red color) in seepage water.

hydromorphic land with seepage water during
the growing scason and upper hydromorphic
land with o fluctuating groundwater table
within reach of the rice roots. Rice vields tend
to be higher in the Lier,

The basie problems afteeting rice production
in the lower hydromorphic Linds are adverse
soil conditons
iron toxicity, both of which reduce vields, ‘The
Latter is a widespread problem where seepage

a deficieney of potassim and

flows contain a high concentration of ferrous
iron (Fe " Stadies condueted in 1985 showed
that the iron toxicity problem is related to and
worsened by potassium deficieney. Rice and soil
scientists are working together (o developa hield
methodology for testing rice varieties for oler-
ance toiron toxicity, Several varieti=s have heen
developed, (see Rescarch Highlishts 1983).

Another problem is weed infestation «which is
more serious than in upland and lowlnd arcas
because of uncontrolled water conditions and
tess leal area of the vice plants. Research s
underway to breed riee lines which can compete
with weeds in hydromorphic areas.

Inayield wial with cight promising lines in
both upper and lower hydromorphic Lands
(Figure 1H, TTA 306 had the highest yield
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8and 7.0 gha, respectively  which was anrib-
uted 1o high otal dry mater production and
harvestindex, This variety is the most promis-
ing developed so fae by TFEA seientists for these
Linds.

Depth of groundwater table (cm)
-1e

20
30

40

50

60

70

Figure 14, Fluctuation of the groundwater
table at upper (UH) and lower (LH)
hydromorphic lands at different phases of
rice growth,



Clean-Grained, High-Yielding Rice Lines for Upland

Humid Tropics

ast areas in parts of Nigeria, Ivory Coast, Sierra Leone, Liberia, and Guinea grow
rice under upland situations with an annual rainfall of more than 2,000 mm and
where high humidity, overcast skies, and soil nutritional imbalances often lead to
discolored grains — a major constraint in rice production. If not completely filled, these
grains lower yields, and, even if fully filled, they may have discolored kernels with poor

milling quality,

Severatfungiare incriminated in thissyndrome,

the most common ones being species of

Sarocladium, Cwrenlaria, and Fusariom, Grain-
sucking inscets are also known to predispose the
grains [or infection by these organisms.
Toidentily sources of resistance to this disease
problem, TTTA scientists wested several thou-
sind exotic and many local rice varieties from
Afvicacin the Institute’s high vainfall station at

Onue in Rivers State, Nigeria. Sereening of

progeny or crosses of breeding materials under
severe disease pressure there showed that many
progenies found resistant came from crosses

Average

Rice vield Height Maturity
line {t/ha) (em) days
I'raA 116 2.0 120 115
I'TA 117 2.6 115 120
I'TA 118 2.8 120 120
0S5 6 icheck) 1.5 130 125

* A resistant to grain diseoloration and blast.

Table 33. Performance of superior rice lines
SJor humid uplands.

where rice lines 63-83, O8S 6, and LAC 23 were
imvolved as parents,

In wrials over the past few years by TITA
at several upland experimental sites and by
the National Accelevated Food Production
Program (NAFPP) of Nigeria, three elite lines
FEA TG, FEA TI7 and TTA 118 have shown
promise for clean grains, good milling quality,
blast resistance, and high yvields. Compared
with the local variety, OS 6, they were distinetly
superiorin yvield and at Teast equal in their level

of resistance o grain discoloration (Table 33).

Left, a rice variety with severe grain
discoloration vs ITA 117 with clean grains

(right).
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Strategies to Combat Yellow Mottle Virus Disease in
Upland and Lowland Rice

ntil 1985, the potentially devastating rice yellow mottle virus (RYMV) disease was

reported mainly in lowland rice in East, Central, and West Africa, but a joint

survey conducted by WARDA and IITA in Ivory Coast has revealed that it also
occurs in susceptible exotic varieties under upland conditions. Therefore, 1ITA’s
scientists have been devising strategies to combat this disease in upland as well as in
lowland rice.

The virns causes vellowing and stunting of rice
plants leading w incomplete emergence of
panicles with sterile erains, Yellow mottle can
be transmitted 1o healthy plants by sap in-
ocalation and by inseets, bhut no seed (rans-
mission has heen abserved in experinients with
over 2,000 seeds trom infeeted plants, Also, the
vires has been puritied ac TFEA and o high e
antiserum prepared, Vivious sevological tech-
nigues, including the sensitive Fnzvime-linked
Iimunosorbent Assav - ELISA L have heen
successfully applied swith this antiserum.

N ocombination of 4 visual assessment ol
svimptoms and relative vicus antigen coneen-
trintton in tissues as determined by ELISA have
proven uscful o differentiate vesistane tolerng
lines, With the Birmer method, seientists have
climinated highly suseeptible lines such as
BG90-20 TR 50 IR 8 and TR 20, LAC 23,
Morohberekan, and OS 6 were highly tolermnt
but contained  the virns as determined Dy
ELISA Among these vice vivrteties, 1AC 23 had
the Teast amount of virus antigen. None of the
O sativa lines tested were imimune,

I the development o virus-liee lines, the

scientists have found i dillicult to obtain desiv-
able genotypes from crosses involving (), sla-
herrima and O, satica. Nlso, 0. glaberrima and

RYMV-tolerant donor Morvoberkan and the
semi-dwarf 1TA 230 which is susceptible to
the virus but high yielding if not infected ; the
middle plant - a cross between the two - has
tolerance plus vigor. All three were

O, hartlit have many undesivable characters
that result in low vields, Recognizing the case

ol transterring the gene s+ for resistanee from
O ativaas an immediate goal, they intensifiod
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artificially imnoculated with the virus at the
seedling stage,



their ellorts to incorporate tolerance to the virus
[rom O, safiva into breeding lines intended for
rrigated, hydromorphic, and shallow swemp
ecologics. Varicties idendified in carlier sereen-
ing trials as tolerant were used as donors.

From erosses made incarly 1984, an initial set
of Iy lines were established in 1985 and sereened
for tolerance to the disease and for better plant
type. A\ total of 450 lines were sereened in
RY MV endemic fields in the Republic of Niger
in field tests and at H'EPA insereenhouse evalu-
ation, Out of these, 21 were found to combine
tolerance and good plant type characteristics.
Individual! plant selections were made for fur-
ther vield evaluation and possibie refinement in
plant type and resistance.

ITFA seientists are continuing to widen their
source for resistance to RYMV and have made
initial crosses to explore the possibility of trans-
ferring the high level of resistance of 0. glaber-
rima U1'Og 567-4Hand 'T'Og 5681) to 0. vativa.

A sensitive serological
technique (ELISA) for
identifying rice lines with
resistance to RYMV,
Fewer yellow wells
vertically mean Ligher
resistance to the virus.
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Response of Lowland Rice
to Applications of Sesbania
rostrata Cuttings

igh yielding rice varieties respond

well when an additional supply of

nitrogen is added to scil, but the
high price of inorganic nitrogen tertilizers
and their scarcity at the farm level at the
right time are major constraints for small
rice farmers in various parts of Africa.
Therefore, the identification of cheap and
readily available sources of nitrogen has
been one of the major objectives of re-
searchers at IITA.

They have identified an African-originated
shraby - Sevhania rostrata as i potential nitrogen
supplier to rice crops grown on hydromorphic
Lind. Mso field tests have shown that it can
thrive well under flooded conditions. When
plimted with vice inaspacing o 200 em < 10 cm,
Sorastrata vielded 20060 kedha of fresh matter or
31 kgrha of dey maiter with o nitrogen con-
centration of 2.6, .

The 1985 field experiments showed o suly-
stantial vield inerease i lowlind vice when
Noosdrata cuttings - but no nitrogen fertilizers

were added o the soil as much as 12,1 and

Nesbamia 1ovivata - a fast growing African-
originated leguminous shrub - is a potential
nitrogen supplier for lowland rice. /Shown here
at an early growth stage in a flooded rice crop.)

60.3%, with the application of twoand four tons
ol S rastrata cuttings, respectively, at four weeks
after wansplanting “Table 36, This contri-
bution of 8. restrata to the rice vield, however,
was not significant when soil fertility was high
with the addition ol 60 kg N/ha.

No nitrogen

60 kg N/ha

Table 34. Grain yield of

.\-'mlfamiu “.l.'ilill . Yield (h:uin ' Yield rice variety ITA 306
cuttings vield inerease vield inerease ; .
, ! . treated with different
1:ha kusha o ke tha h
levels of Sobama ynnata

0 3045 1,830 cuitings under field
2 1327 12,1 L6105 3.80 conditions at IITA (1985).
R 1881 60,3 5,368 1.1
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The Root and Tuber Program gave cassava the Number One priority during 1985, (Cassava,
shown here in an African market, has been fermented, pee'ed, and dried.)
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Annual Repert Executive Summary
Root and Tuber improvement Program

assiviL yims, sweet potatoes, and aroids - major sources of food energy for millions of

people i the humid and subhumid tropics — received priority attention in that order

during 1985. Scientists concentrated their efforts in four directions: (1 improving
lines and populations of these root and tuber crops to obtain high stable vields, resistance to
major discases and pests, and product quality aceeptable to principally African consumens;
21 controlling cassava mealybug (CNand green spider mite tCGND through biological
control; 13 cooperating closely with national programs and transferring improved
technologies to themtand o wraining national scientists.

Much of the research involves a multi-disciplinary team approach by scicntists in
plant breeding, padiology. entomology., nematology, virology, biochemistry, food wech-
nology, physiology, and tissue culure, Seientists interact with stafl’ members of other
programs isuch as the Farming Systems Programy in the improvement of culral practices
and in conducting on-farm trials and the Virology Unit in studies on viruses and virus
indexing. Also, TFEA cooperates with the International Center for Tropical Agriculture
(CIAT in Colombia, South America in cassava improvement and biological control, and
the Asian Vegetable Rescarch and Development Center (AVRDCH in Taiwan in sweet
potatoimprovement through exchange of material, technical information. and interaction of
stadl'members,

During the ven, scientists tested their selected and improved materials under specific
environmental conditions in cooperation with national programs, including Program
National Manioe (PRONAM in Zaire, Cameroon National Root Crop Tmprovement
Program tCNRCIP), Rwandan National Root Crop Improvement Program (RNRCIP),
and Januaica National Root Crop Improvement Program ( JNRCIP).

The Progran: National Manioe marked its tenth anniversary and 10 yvears of TITA’s
involvement in cassava improvement in Zaire, Major improvements made in 1985 include
clectrification, installation of a water system, and construction of a training center at
PRONANs headquarters in M'Vuazi. PRONAM has become one of the best national
progrinas working solely on cassava with more than 10 national scientific staflholding M.Sc.
degreesand three holding Ph.D. degrees. Several more stallare undergoing NLSe. and Ph.D.
CONTSUS,

Significant progress was made in 1985 to develop improved cassava varieties that
are high vielding and resistant to green spider mite. A high vielding and non-sweet variety of
sweet potato and 61 other non=sweet types preferred by many consumers in Africa were
identified. New promising clones of both white vam (D, rotundata) and water vam (0. alata)
were produced, and rescarchers identified several clones of cocovam ( Nanthosoma spp.) in
Cameroon which are vesistant to the root rot complex.
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Cassava mealybug populations were significantly reduced in the arcas where the
most promising natural enemy, Epidinocarsis lopezi, was suceesstully established. These arcas
included parts of Nigeria. Benin, Togo, Zaire, Congo. and Ghana, Exploration activities
continued to be pursued on the ENFand CG N fronts. One new N parasitoid ¢ Allotropa sp.)
has been introduced and is undergoing hionomies studies. Experimental veleases with this
species have been made in Nigeria, Zaire, and Sierra Leone. New stocks of all previously
introduced natural enemies have heen received to renew the genetical base of TTFTA cultures,
Abo.new CNFand CGNM natural enemy species have been found and are currently being
processed in the CIBC quarantine laboratory in London,

Mass rearing technicpues for the CNFand its natural enemies have heen developed and are
now in the production phase. Up to 15.000 £ fopezi can be produced daily in the automated
insect production system. Appropriate rearing technologies for use by national programs
have been designed and builtand are in the experimental phase. National hiological control
programs have been started in Guinea Bissau, Ivory: Coast, Ghana, Nigeria, Rwanda,
Zambia, and Malawi. They received technical and financial assistance from 1°1A, and
many ol their sl members were tained in ITEA/FAOQ/OAU-STRC courses.

A 1985 field survey of the impact of IITA improved cassuva varieties in Nigeria's
OvyoStateshowed that these varieties accountfor about 200 ofall cassava grown there. They
are abo spreading in other Nigerian states and in Zaire, Ghana, Benin, Cameroon, Sicrra
Leone, Liberia, and Rwanda.

ITTA-improved sweet potato varieties petlormed well in Sudan. Malawi, Rwanda, Sierra
Leone. Ghana, Cameroon and Solomon Isknds. TTTA varieties showed caily hulking and
high vields under high altitude (1,300 my conditons in Rwanda,

Both cassava mosaic discase cCGND suseeptible and resistantvarieties that were freed from
the disease through meristem culture and vigorous virus indexing were plantedin the field. T
wits demaonstrated that i cassava variety susceptible o CMD became readily infected with
the virus only two months after planting, while a resistant varicty showed no discase
ssmptoms from planting time up to nine months and maintained low discase incidence,

Reciprocal grafting of low and high cvanide cassava varieties showed that cvanide is
synthesized in the leaves and translocated into the tabers.

New seed yam production technology using pre-sprouted minisetts and plastic mulch
wits adopted by many seed yam growers in Nigeria. Use of plastic muleh for ware vam
production without plantstaking showed a 307, vield increase over conventionad production
systems with staking. Further studies may show the possibility of complete elimination of
staking for ware yvam production in the high rainfall forest zones. Experiments demonstrated
that 80.000 to 100000 seed yams per heetare cabout 230 grams cachy can be produced under
plastic muleh and without staking. More than 100 Nigerian fumers adopted the improved
seed yam production systeny on 120 heetares and found it profitable,

Water vam (Dioscorea alata hreeding Fas not bheen successtul so far in producing genotypes
withaceeptable tubershapes, hut 12 very promising new clones with aceeptable tuber shapes
and vields have heen produced from hybrid seeds for the first time sinee vam breeding work
began at I'TA a decade ago.
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Sweet potato weevils are very destruetive pests of sweet potatoes in the tropics. Individual
control techniques, such as moderately weevil resistant varieties and some cultural practices,
bave shown some promise but to a limited degree. Integration of these control measures gave
the best overall vesults,

In the following pages, notable research highlights during the year are briefly
described. More complete information sn these topics and those mentione.f in
this Executive Summary can be obiuined by requesting the Annual Report of the
Root and Tuber Improvement Program.
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Distribution of improved cassava planting material is incrcasing but the demand for plantable

stem cuttings far exceeds the supply.

Impact of liITA Cassava Varieties

armersin Oyo State ~one of 19 states in Nigeria —grow cassava on slightly more than
half of their cultivated land and IITA cassava varieties now cover from 30,000 to
40,000 hectares or about onc-fifth of the land planted to this crop. These figures are
based on a 1985 survey of farmer acceptance of IITA varieties in the state over the past

decade ligure 15,

Trends in the adoption of these improved
varieties refleet an increasing supply ol plon-
able stem cuttings and the gradual repliscement
of o least 40 wraditional varicties, The National

Seed Serviee of Nigeria, Ovo State Ministry of

Agriculture and TEXAGRT arms at Opeji are
the main sources of phntable stems for irmers,

Farmer-to-lamer gilt or sade ol seems is another

major contribution to the patteri of spread, bu
the main obstacle is the shortage of stems.

Root vields of TFFA types on frms ranged
from 6 1o 19 cha compared with 30 8 1ha for
local vawieties. Farmers in the survey reported
that the improved varieties natured  carlier
sonne citkled theny sikemonth cassavi™ L smaoth-
ered weeds witha hetter canopy formation,
mercased their om income, Deliv o rom
harvest bevond 13 months leads 1o root ror.
increase in fibre, orredonced dey mater content.

TN variety 'TMS 30372 the mainstay of

13



Figure 15. Local government areas in Oyo
State, Nigeria showing cultivation intensity of
HITA cassava varieties in 1985,
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large cassava farms that support gard processing
factories scattered over the state — received a
particularly high rating in the survey, It and
other TFTA varieties are mostsuitable for gari
the most widespread  food preparation from
cassava in Nigeria,

Besides Ovo State of Nigeria, IFUA varieties
are also prevalent in Oguan, Bendel, Ondo,
Rivers, Lagos, and Imostates where cassava is a
major {ood. Similarly, with the technical
cooperation of IITA, viable cassava programs
now exist in Zaire, Sierra Leone, Liberia,
Ghara, Gabon, Cameroon, Rwanda, Burundi,
Tanzania, Sevchelles, and Sudan. About a
dozen high vielding and former accepted vari-
eties derived from TI'TA dssue culture and
breeder seed materials have been released in
these countries. These varieties have also spread
from Nigeria o the Republic of Benin, from
Gabon to Congo, Equatoriz] Guinea, and Sao
Tome by farmer-to-farmer distribution,



Mass Rearing of Natural Enemies of the Cassava
Mealybug: Advanced and Appropriate Technologies

wo systems of mass rearing of natural enemies of the cassava mealybug now in use

atIITA involve different levels of technology according to the specific purposes for

- which they were designed. The first system uses advanced technology for a

continuously high and stable production of clean natural enemy populations,as well as for
scientific research in rearing techniques at IITA.

In cach of ecight stainless steel units, 600
sprouted cassava cuttings can be ised inrass
holding a nutrientsoludon and maoving around
acentradly locared lght souree. Within two
weeks the plants reach 2 height of 25 em owith
five or six leaves per plimtc Then they are
artificiaily infested with approximately 1.2
million first instir mealyvbugs erawlers™ e,
about 2,000/ cutiing,

As soor as the “erawlers™ have developed
into the third instar - thereby stopping the plant
growth approsimately 5,000 female E. lopezi
are introduced into the unitand allowed (o lay
their cges into the mealvbugs. Adter two weeks
ol incubation, about 100,000 F. lopezi the
cassavie mealvbug’s natural enemy can be
collected from the unitoveraseven-day period,
I a auitis loaded with cuttings every week, a
continwous production of 20,000 parasitoids per
day can he achieved. This system s less labor
intensive than the classical insecary where
plants, host inseets, and watural enemies are
reared separately,

An alternate, less complicated, and lower-
costsvstem built entirely from locally available
materials has been designed for use in national
biocontrol projects where eleetric power supply
may be irregular or unavailable and technical
“know-how ™ and funds are imited (Figure 160,
In this system. 200 cassava cuttings are inserted
into a vertical pipe. The roots which start 10
grow immediately into the substrate sawdust,
palmkernel shalt, and Styrofoamy held by the

Advancad technology for a high and stable
production of natural enemies of the cassava
mealybug.

pipe are irrigated twice daily with a natrient
solution from an overhead tnk. Fhe resulting
so-called “eassavie tree™ s covered by a line
nvlon sereen, "This keeps out unwanted iuseets
butallows enough light transmission and venti-
lation for growth ol cassava plants to the desived
size i two weeks,

The cassava plants are ardlicially infested
with mealvbug “crawlers™ and inoculated with
L lopezi in the same wav as in the first system,
Seven weeks alter planting, about 10,000 para-
sitoids can he collected at the top of the unit.

.~

The “cassava trees™ are placed outdoors in
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place of unrestricted air movement but pro-
teeted against rain by a tansparent poly-
cthylene roof sheet. For the mealybug and
parasitoid phase ol the evele, the " trees™ have to
be moved into ashaded portion of the shelter,

Under this los-cost, laber-intensive system,
mealvbugs and nawral enemies are reared
without airconditioning i wropical climatic
conditions. Therefore, compared with the more
sophisticated system, itis less efficient in terms off
production and the output of natral enemices
cannot be aceurately predicted.

The simplified mass
rearing equipment in
operation.

Figure 16. A low-cost unit
Jor mass rearing of
natural enemies of the
cassava mealybug.
(Designed for use by
national biological
control projects where
electrical power may be
irregular or unavailable.)




Role of Indigenous Hyperparasitoids in Biological
Control of Cassava Mealybug in Africa

mong thenatural enemiesimported from South America for control of the cassava
mealybug (Phenacoccus manihoti), the parasitic wasp Epidinocarsis lopezi has
oroven to be particularly successful over the past three years. (See Research
Highlights 1982-84.) It has now been released and established in 13 countries over 650,000

square kilometers in Africa,

During these releases. no hyperparasitoids were
brought rom South America. Because their
hostis another parasitoid, theyare considered wo
he harmtul o the biological control program,
One ol the main functions of the strict quaran-
tine centrol therelore s to sereen the field-
collected material for hyperparasitoids and to
remove known species of this habit. For the
Arica-wide Biological Control Project i ABGP,
quarantine is assured by the Commonwealth
Institute of Biological Contol  CIBC, and
approved by the Nigerian Phint Quarantine
and the Inter-Afvican Phytosanitary Couneil.
But . lopeziis now attacked by 10 indigenous
species of hyperparasitoids which bave been
recovered from every African country in which
the wasp was established and where extensive
monitoring could be done: Cameroon, Congo,
Gambia,  Ghana,  Guinca-Bissau,  Nigeria,
Rwanda, Togo, and Zaire. Several species were
also recovered from other countries dncluding
Senegal: helore the establishment of £, lopesi
and in Gabon where the wisp has not yet been
released. These hyperparasitoidsare indigenous

Alrican insects attacking parasitoids, mainly of

the genus Anagyvrus. which themselves develop
in other mealvbugs, like the closely related
Lhenacoccus madeiremsis. Becanse  hyperpara-
sitoids, in general, are notstrietly host-specific,
they were able to adopt the freshly invodueed
E opezias a new host.

This adaptation o the newly inroduced
parasitoid proved o be very fast. On numerous

occasions hyperparasitoids were already pres-
ent in the firstsample taken one o lew months
after the release of £ lopezi, ACTENAGRI firm
near - Abeokuta. Nigeria,  hyperparasitoids
reached 3210, fowr months alter the release
(Figure 170, Farther away from the release site,
. dopezi avrived Tater and by Narch 1983
hyperparasitoids had not vet built up their
populations to the same high level as on
TENXAGRI farm. Hyperparasitism did not
prevent rapid dispersal of £, fopezi and eflicient
hiological control of the cassava mealybug in
the area. (See Research Highlights 198+,

But would the percentage hyperparasitism
continue to grow in the future? The answer is
"no” based on the results of four large-scale
surveys from Mareh 1983 to December 1984 in
southwestern Nigeria, The mean percentage
hyperparasitism: fell dramatically (‘Table 35
and Figure 181, For cach group of insccts
tparasitoids, hyperparasitoids, various pred-
ators, cte.), the scientists determined the mean
number of inseets per bunch wp and the per-
centage of fields with bunch tops which yielded
the particular inseets. These figures were used to
caleulate the number of insects per 100 ran-
domly collecred cassava tips. Table 35 shows the
reduction in bunch top density and the accom-
panving change in the abundance of K, Jopezi.

Because of the diminishing parasitoid den-
sities, the hyperparasitoids were unable o
maintain - thair pereentage  hyperparasitism
between March 1983 and December 1984,
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The result demonstrates a positive density-
dependent relationship in time between hyper-
parasitoid and £. lopezi populations,

The same result was obtained when the
percentage hyperparasitism of one sampling
period (Narch 1983) was registered separately
for diffevent k. lopezi densities in different
localities (Figure 193, The higher the number of
E. lopezt emerging from a given sample of 10
bunch tops from one field, the higher the
pereentage hyperparasitism, Only at the high-
st host densities were the hyperparasitoids
unable to catch up with their host. The con-
clusion? Ina given period, the hyperparasitoids
react in a positive density-dependent way 1o
host population in different localities.

Where . lopezi suceeeds in keeping cassava
mealybug populations low, its own populations

donot reach the same high levels they often had
shortly after establishment. In view of their
density-dependent behavior, hyperparasitoids
are expected to play a less important role now
than during the establishment phase of £, lopezi.
Based on ficld observations so far, H'TA scien-
tists do not expeet them to pose a danger to the
future progress of the African biological control
progran,

‘Table 35 also shows the very marked collapse
of the indigenous predators and especially the
coceinellid populations. Like coccinellids on
many other crop pests, these beetles are mainly
active on high host densities. Because £, lopezi
reduced their food supply. their members be-
came reduced. Allother predators are much less
common and have a limited impact.

Figure 17 (Left): Mean number of Epidinocarsis Inpezi (white column) and its hyperparasitoids (grey)
(- SE)reared from 10 bunch tops and percentage hyperparasitism at different distances from
the release site. (Samples taken in March 1983.) Figure 18 (Right): Mean percentage hyper-
parasitism in southwestern Nigeria during four survey periods.
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Figure 19. Percentage hyperparasitism in
relation to the population density of
Epidinocarsis lopezi in different localities in
45.20, significant)

March, 1983. (x*

Hyperparasitism (%)
50 -

|
4
|
| ] 1
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Table 35. Cassava mealybug damage and population densities of Epidinocarsis lopezi, its hyper-
parasitoids, and competitors in southwestern Nigeria during four survey periods.

Survey periods

1983 1984
March*
> 00 km < 100 km Dec.** Mirch** Dec.**
Total no, of ficlds 27 112 1514 115 271
, ields with any bunch top 85.2 a9, 5.3 87.0 KRN
Mean ©, bunch tops per infested field 78.4 93.4 6.3 26.9 1.1
Caleulated no. per 100 tips***
Lpidinocarsis /u/u’;[ 2.2 125.8 6.9 19.8 4.6
Hyperparasitoids 1.0 84.6 11 7.9 0.9
Coceinellids 191.0 160.3 2.2 13.1 0.3
Other predators 12.2 10.1 0.3 5.5 0.3

* XL Jopezi present in most fields,

* > 00 ki distance from release site : abmust no E. lopezi yet,
<00 ki distance from selease site : Vo lopei in 82.99 of all fields.

*XXCaleudated ax insects per bunedy tofy < O, fields aith this insect x mean Yo bunch tops per field x ©, frelds with G x 100,
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Use of Tissue Culture for
Screening Cassava
Germplasm for Tolerance
to Acid Soil

nder most circuinstances, screen-

ing crop germplasm for tolerance

to environmental stress makes
special demands on land or glasshouse
space, labor, expensive equipment, and
the time of scientists and technicians.
However, experiments indicate that the
tissue culture method can be used for the
first step in screening of cassava germ-
plasm for tolerance to acid soil. This
could assist plant breeders by eliminating
a large portion of susceptible germplasm
before field or glasshouse scrcening takes
place.

In the experiments, scientsts used nodal cut-
tings of 10 selected cassava varieties obtained
from meristem-cultured plantlets. ‘The nacal
cuttings were transferved onto liquid culture
media which contained different pH - levels
tfrom pH 2 for highly acidic o pH 8 for slightly
alkaliner. The composition of the culture media
for all reatments was essentially the same,

The percentage survival rate of nodal cut-
tings that exhibited notable growth was re-
corded weeklvoand the lengths ol the shoots that
developed from the buds were measured on the
third and 6ilth weeks alter inoculation. Among
the 10 vavietes, there were varietal differences
in optimal pH for the highest pereent explant
swrvival rate. butall cassava varieties tested had
more than a 40", survival rate at pH 5 (Figure
20y, The number of varieties that exhibited
more than this deereased with the inerease or
decervase in pH above or below ).
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Only one variety (FMS 633397) had more
than a 10", survival rate at the two extremes
pH 2 and pH 8: varicty TNS 60-:-E also
survived at pH 8. The mean shoot lengths of the
10 varietes increased with time atall pH levels
with the highest mean shoot length recorded at
pH band the lowest at pH 2. This indicated that
high acidity adversely affected plant growth
substantially.

The tissue culture technique may also he used
in screening for tolerance o other stresses such
as salinity and tolerance to chemicals, Further
studics are underway to evaluate the practical
application of this technique,

Figure 20. Number of cassava clones antong
10 varieties that had more than a 40°,,
survival rate at different pH levels in the
culture medium (five weeks after
inoculation).

No. of clones surviving out of 10 varieties
10




Infection Rate of Selected Cassava Varieties

by Cassava Mosaic Virus

ill a cassava variety susceptible to African cassava mosaic disease (CMV) but
“clean” (disease-free) when planted in the field likely become infected soon
thereafter? The answer is “yes” if the whitefly (Bemisia tabaei)whicli icansmits
this virus discase is present and disease pressure (inoculuni) is high in the field.
Depending on the susceptibility of the variety, cassava yield losses can range from 20

to 909,

Using a meristem culture teehnique and rig-
orous virus indexing, ITTA researchers select-
ed three virus-free varieties TMS o b
susceptibles NS 201125 cmoderately sus-
ceptibler, and "INIS 30001 iresistants. Fhese
varieties were then planted in TTTA experimen-
tal fields with whitefly presence,

Asshownin Figure 21, the suseeptible vaviety
besame readily infeeted with the virus only two
months alter planting scored 2.5 and witnin
four months the infection score was rated as
severe 3.7 Scores were determined at 2- 1o
J-month intervals using a scale from | ino
SVYIMptoms 103 severe infestation symptoms .

The moderaely resistant variety picked up
the infection gradually, scoring 1.2 at two
months alter planting, I renntined stable for sis
months, and then the score inereased slightly 1o
LY when the next rainy scason began 12
months after planting . The resistant varien
shewed no - cassava discase symptoms [rom
planting time up to nine months, When the next
rainy season started, the score climbed slightly
o 1.6, 1 New growth encourages an increase in
whitefly activite,

Cassava mosaic virus score *

5 .
; SL
B =N6|ymp!pms,“5=hithy. infected - :-
L BERIRE
S R N
2 f’/ “ 7 TMS4(2)1428
A
‘ Co e S
| ;-mm-_.m—n“’v‘“,; - : A, s
o o N\TMs 30001
ol 1 L !
2 a 6 9 12
(Apri(984) ( Apr1985)

Months after planting
Figure 21. Cassava mosaic virus (CMV) score

of three cassava varieties two to 12 months
after planting.
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New Methodology for
Selecting Low Cyanide
(HCN) Cassava

esearch on cyanide transport from

cassava leaves where it is synthe-

sized to the edible storage roots
has been hampered by the difficulties of
linking what happens in the leavesin early
generations to what is observed in the
edible roots in advanced generations. A
recent experimeut at IITA appears to
provide one of the necessary links.

Low cvanide (HONY is generally desived, and
three key factors account for the amount found
in cassava roots: o1 leal evamide production,
124 leaf evanide export to other plant parts, and

3y root evanide accumuliadion, Knowledge of

the relationship between these factors will help
rescarchers identifvsuitable viwietios, The prace-
tices of selecting low evanide cassava varieties
principally: based on imprecise leal evanide
assay s uselul but ineflicient.

In o field experiment, scientsts wsted com-
binatons of reciprocal stera gralts among scions

and stocks of the three cassava varieties - 'T'NS
30001, 'TNIS 30572, and 'T'MS 50395 - that
contain low, medium, and  high  cvanide.
Despite a low evanide production in stocks of
TS 30001 and 30572, the scion of 'T'NS 50395
was  consistently associated with high root
cvanide content. Conversely, the high evanide
production steek of TMS 50395 was associated
with low root cvanide when grafted o low
cvanid. scions of 'TAS 30001 and 30572 proof
that HCN is transported from leaves 1o roots,
Larger diflerences among seions than among
stocks CTable 361 also imply that scions exert a
stronger influence on root evanide content,

Further trials are underway to confirm these
results, but itis elear that the basis for selecting
low root cvanide in o cassava improvement
should include i more accurate measurement ol
cvanide levels in roots and leaves in carly
generations,

Table 36. Mean root
cyanide in cassava stem
grafts (mg HCN|[100 g
Sfresh weight).
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Yam Micro Tuber Production in Tissue Culture for

international Distribution

and-carrying tissue culture materials — the usual method of distribution of virus-
free yam plantlets from IITA to scientists in national programs —often resultsina
very low survival rate because the plantlets deteriorate if kept in the dark for
prolonged periods of time. Furthermore, this distribution method has created two other
problems for the tissue culture laboratories: the plant materials have to be ready and in
sufficient quantity at any time, and it is impossible to target the quantity needed and the

date of delivery of the materials.

Yam micro wbers produced in dssue culture
offer solutions to these problems, “They can be
sent by mail which has not been possible hefore,
Also. they are casier to handle when planting,
and, compared with plandets, more of them
strvive, Sceientists produce the micro whbers
by culturing node cuttings of the virus-free
plants. Because they are virus-lree, quarantine
authorities approve them for international
distribution,

Tubers of differcintshapes and sizes have heen
obtained at TI'EA from a number of varieties
ol hoth D, retundata -white vame and 1. alata
water vann: plantlets grown in culture media
for four months. Technicians remove the plant-
lews from the culture containers aseptically and
detach the micro tbers from the mother plant
tor storage. The nodal cuttings of the plantes
are transferred o fresh culture media for further
multiplication.

The micro tubers stored in the culture media
sprouted three to four months after storage bhut
those stored without culture media and under
dark conditions sprouted after six to seven
months. The storage duration is much longer
than required 1o reach most destinations by
mail.

The tuberization of vams in vitro was in-
fluenced by the sucrose concentration in the
culture media and was highest with a 3¢,

sucrose concentriation, Yucrose coneentrations
higher or lower than 5, decrcased the fre-
queney of tuberization, indicating that wbher-
ization can be manipulated by this teehnique
under in vitro conditions,

Whitc yam plantlets with mini tubers grown
in a tissue culture medium,
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Planting Density for
Yam Microsetts

rowing pre-germinated 5 to 10

gram rmicrosetts under plastic

mulch can reduce the yam tonnage
used as planting material as well as in-
crease the multiplication rate tenfold over
conventional systems. The use of micro-
setts — small pieces of yam cut from
“mother” seed yams - does not only
substantially cut the farmer’s cost for
traditional planting materials but also
saves an enormous amount of yams for
food in Africa.

How many yam microsetts can be planted per

Tuber weight .1t harvest (g)
500

hectare with satislactory  results 50,000,
80,000, 100,0002 "To find out, scientists con-
ducted  spacing  experiments with 7-gram
microsetts of the white vam variety ‘TDr 131,
The results showed that as the number of tubers
per heetare inereased, the average wber weight
decreased, but yield per heetare inereased as
plancing density of microsetts was increased
(Figure 2924,

The velationship between the number of
tubers per heetare and wber weight showed
that a tuber weight of about 280 or 210 grams
can be obtained when plant density is 60,000
and 80,000 per respectively,
Researchers estimate that taber weight will be
about 225 grams at a plant density of 100,000
per heetare, This means that an adequate seed

heetare,

vinr weight might be achieved even at a plant-
ing density of 100,000 per hectare.

400

300

200

100

(S
ont 9
densities

Figure 22. Relationship
between number of
7-gram white yam
microsetts per hectare,
tuber weight, and tube:
yield (t/ha).

Sy
10,000 50,000

Number cf plants ( tubers) per hectare
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White plastic mulch used with white yam minisetts helped to produce healthier and faster
growing plants compared with black plastic mulch.

Effects of Different Mulching Materials and Plant
Population on Seed Yam Production

ontinuing their research to help ensure that farmers who adopt the new minisett

technologyachieve high and reliable yields, IITA scientists investigated the effects

of different mulching practices and plant populations on white yam (Dioscorea
rotundata) seed production. The technology involves cutting the “mothe- * seed yani into
small pieces called minisetts. They are treated in a fungicide/insecticide suspension,
planted in a nursery bed to sprout, and then transplanted into the field on ridges covered
with plastic mulch. (Research Highlights 1984.)

The seientists used these six treatments in their Incthe fivse wrial with viom variety 'THre 131,
F985 experiments: 1 black and white poly- polyethylene plastic with the white surface up
ethylene plastic with the black surface up: 2. wits superior to any other treatments hoth in
black and white polyvethylene plastic with the terms of the mean wiber size 606 gramsjtuber
white surface up: 3y lighter black polvethylene and the overall vield at the end of the seasons
plastic: b rice steaw mualeh; -3 no muleh but 22 /b These figures are 500, higher than
plants staked tand 61 no mualeh and no staking. those achieved from the traditional staking
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method and more than double those obtained
from the no staking-no muleh situation able
371, The second best treatment was rice straw
muleh with 300 grams/tuber and an overall
vield equivadent to 18 ¢/ha.

In the second trial, TDr 131 and a second
varicty TDr 179 were examined under poly-
cthylene plastic “with the white surfaee up: and
anomulchsituation. Each variety was grown at
four plant populatons ranging from 20,000 1o
80,000 plants per hectare, At any given plam
population both the average size of the tbers
and the total tuber vield per unit area was more

than 30", higherin the polyethylene treatment.

The superiority of the white plastic surfaee is
probably due 1o a larger leaf area index and
longer leal” area duration which result in a
higher hulking rate overa comparatively longer
period. Also, it may have improved the light
intereeption patten of the plants, Whatever the
reasons, two things seem clear: Under tropical
conditions, farmers can get better yields per
hectare if they use white polyethylene plastic
mulch and inerease the plant density of the
minisctts.

Lighter black

Polyethy lene plastie 33,7490 NN
Traditional staking 37160 199,49
Nostakes, no mulch 31050 3120
Rice straw 3300 BRIV

Tuber
Nocol Woaaher vield

Treatment tubers ha grams t ha AL

Polyethylene plastic

Bluck surtiee up 46,050 125.0 15.5 Table 37. Effect of

T different mulching
Ko materials, staking, and
- 37,330 type of polyethylene

mulch on white yam
(Divseorva 1otundata)

1.2 [ o
minisetts.

189 0.6

10.7 0.3

17.9 1.3

* Mean of the last fiew samplings.
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First New Water Yam
Clones from Seeds

ince yam breeding work began at

IITA a decade ago, selection of new

promising water yam cultivars from
seedlings of limited amounts of true seeds
have not been sucessful in producing
genotypes with acceptable tuber shapes.
But sustained efforts at sexual seed pro-
duction and improved nursery evaluation
are beginning to pay off.

Water vame Diovearca alata comes alter white
and vellow vams in terms ol spatial spread,
intensity of cultivation, and preferences in
consumption. Previons breeding efforts with
this important food vam species have heen
coustrained by

® Poor svnchronization of Howering periods of

carly made and Tate female plans, plus a
generally dow intensity ol flowering among
parental clones,

® A\ long vegetative phase from seed germi-
mation 1o Hlowering coupled with i long seed
frmation: period o that the seeds had 1o
mature under  unfivorably dry season
conditions,

® Breeding clones Targely suseeptible 1o leaf

necrosis, resulting in complete die back he-

fore Hlowering.

Mature secds from erosses hetween numerous
water vam parental clones were grown in nursery
beds in the T981 season. and resulting tibers
replanced in the ficld in 1985, OF36 clones wested
there, 12 with acceptable tuber shapes and
vields were seleeted, Wien seored for disease

reaction to the most important pathogens of

water vam shoot neerasis and virus their
performance was promising,

With further genetie recombination from
crosses using these new clones from seeds, there

Water yam
breeding clones
with desirable
tuber
conformation.

is now g greater potential for water vam im-

provement hy incorporating necrosis resistance

and profuse flowering characters, Also, these

achievements will permit international ex-

change of water viom genetie stocks in seed form
an opportunity which did not exist belore,
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Plastic Mulch for Increased Ware Yam Production

lthough‘ previous experiments showed that plastic mulching can help eliminate

staking for seed yams, the possible advantages of using it for ware yam production

were not known. (Ware yams are large yams for marketing and consumption).
Therefore, during 1984-85, IITA scientists used plastic mulch with or without staking and
whole seed yam tubers (400 grams) for ware yam production. They compared these
treatments with the traditional system which uses staking but not plastic mulch.

Results? Plastic muleh gave 68 to 800, larger
tuber vields compared with no mulehing 1 Tible
38, Staking vam vines increased the vield by
200, compared with nostaking, but the incerease
lor plastic muleh alone was 399, more than the
traditional svstem CTable 39,

An cconomic assessment shows that each
additonal Nigerian Naira spent in changing
from raditional viom Guming to a mulcehed and
staked aperation can carnca 3.70 Naira return.,
On the other hand, cach additional Naira spent
in changing from traditional practice o the
plastic: muleh operation without staking can
carn 123 “Table 39 When plastic muleh was
used, the additional vield benefits from adding
stakes did notoflset the cost of staking,

Contrary to the common beliel that yam
vield is low when started Luer than February,
the vields from the plastic muleh plots in these
experiments were alwavs higher than those
from the unmulched plots regardless of the
planting dates in April, May, June, and July,
and the vields were not decreased until June
CTable 38,

These results should encourage the use of
plastic muich and quality seed vam o help
extend the planting season. Other advantages
include reduced labor for ridge/mound prep-
aration because of rain softened soil and better
labor distribution because the tme of weeding
can be adjusted to periods when the demand for
labor is less,

Time of planting

April May June July
Treatment vom vield tha * Table 38. Wareyamyie'ld
— . ;; with, and without plastic
Plastic mulch 5.5 150 - 89 . mulch; different times of
Nunleh 9.2 8.6 3.1 planting and November

harvest.

Yield inerease
from mulch (3] 71 75

*Aeerage of Mreplications,
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Large ware yamsina
Nigerian market.

Table 39. Ware yam production using alternative management methods: costs and income

(Nigerian Naira).
Treatments
Traditional Mulehed and Mulched and Unmulehed amd

Tems vam Lrming stiked unstaked unstiked
Benefits -

Yield  kueha 9,300.00 15,600.00 12,900.00 7.000.00

Grow income A6 Loy 7.488.00 6,192.00 3.360.00
Land preparation 312,00 312,00 312.00 $12.00
Costof planting material 3,000.00 3.000.00 3,00000 34100.00
Totl labor cost 77100 #2200 504.50_ 168.00
Costof plastic muleh 600.00 ‘-.‘ 6q0.00
Total variable cost 108600 173000 4‘,.4l46.0‘0 3.780.00
Netincome 378.00 275100 l',’775‘.0(‘)‘ , 120.00
Benefit-cont ratio 109 Lot 140 0.89
Ratio of chimge in income 1o change in .
expenses hetween waditional and
experimental treatments* 3.67 4.23 NA

ey imental reatmenty,

*Lhe ratio shiwes the additional income gencrated by cach additiond Nuiva otlay to change from the aditional switem to the
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Early, High Yielding and
Stable Sweet Potato Lines
for Rwanda

weet potatoes — the second most im-

portant sources of carbohydrates as

a dietary staple in Rwanda —account
for about half of the total root crops
produced. But production is not keeping
pace with demands from an expanding
population,

Because local vanicties grown by firmers are Late
bulking and susceptible 1o sweet PoLitto virus
complex and aathracnose, ITEA and national
scientists have tested and selected lines thin
are carly hulking and adapred 1o vivied agro-
ceologies where the erop is grown. In a recent
survey farmers in Rwanda reported that carli-
nessowas by far the most preferred characrer-
istic for sweet potato lines, followed by adap-
tability 1o the soil. high vield. good taste, and
resistance 1o weevils and drought. .\ commaon
comment heard in Rwanda is “late bulking
lines are for the ricl because only they can
aflord to wait,™

Field tests were conducted in 1983 in six
diflevent experiment station environnents and
at seven oflstation sites representing - wide
speetrum ol sweet potato production areas
ringing rom lowland acid soils to high alide

The dine DN 16820 was the st with a mean
vield of 128 ¢ hacand with good aduptation o a
wide range of environments, Tt and the other
high viclding carly lines ar the six stations
Table 40 consistently remained the high
vielders in the other test areas, They are heing
mudtiplicd for distibution o farmers and col-
Laiborative projects,
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The elite sweet potato line DV 16 820 (right
Joreground) had the highest yields in field
tests in six different environments in

Rwanda; TIS 2544 (left) was second.

Mean
vield  Regression
Line Uha coctlicient
LV 16/820 12.8 1.28
TIS 254 9.0 1.47
Serura 9.3 1.02
! Rutambira n.2 96
Rukarasa 812 9.1 1.00
Wadada 7.6 R
Resenva local eheck 6.3 71
Nyviramujuna Al 71
Mean 8.6
s 23

Table 40. Mean yield and stability index of
elite sweet potato lines tested in six
environments in Rwanda.



Evaluating Sweet Potato Lines in IITA’s Germplasm

Collection for Less Sweetness

onsumers in West Africa consider the sweet taste in sweet potatoes an undesirable
characteristic and prefer non-sweet varieties called staple sweet potatoes. Staple
lines in IITA’s germplasm collection, consisting of almost 600 clones, have been
selected by determining totalsoluble sugarand reducing sugar concentrations in the flour

prepared from raw and baked tubers.

Among the sweet potate lines tested for vield at
ITEN in 1985, three had low ol sugar con-
centration even alter bhaking “Table 11, The
sugir concentration inercased very linde after
baking due to low concentration and;or activity
of the amylase enzymes which convert stareh o
sugars curing the inital period of cooking.
Fifty-0'ne more lines in the colleetion were
tdentificd as non-sweet, N ew, suchas TIS 8267
and "TIS 9191 did notshow an increase in sugar
concentration alter baking, sugeesting absence
ofamylase activity. Toacprelimin iy taste panel
evaluation of baked and boiled sweet potatoes,

the line "TIS 8504 with a fresh root vield of

246 t/hi was never rated sweet,

More hreeding work using non-sweet lines (o
produce sweet potatoes similar to white vam in
degree of sweetness, testure, and color will
increase the potential of this tuber crop as a
staple food in West Africa,

"
“w

Total soluble sugars
g

Raw
Iresh root tuber

vield tjhae

Swert potato

lines Swet basis

Rinw
tuber
flour

dry basis:

Baked
tuher
flour

dry basis:

Table 41. Yield and total

Non-Steeet

T1S 8504 236 3.4
TIS 840007 f4.6 2.8
TIS 84,0026 14,3 7.4
Seeet

TIhd 18.7 30
TIS 2498 16.0 3.6
TIS 8250 32,8 )

1-4.6
17.6
220

1o — —
~1 o~y
[ - I

soluble sugar con-
centration of six sweet

18.6
' potato lines (1985).

20,2
19.8

4.4
6.8
21.8
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Integrated Management for
Control of Sweet Potato
Weevils

xperiments show that a combi-

nation of several methods are nec-

essary if weevils (Cylas spp.) — the
most destructive pests of sweet potatoes
both in the field and . torage —are to be
controlled effectively. No single method
has accomplished s,

Studies of individual conrol techniques have
shown that some improved sweet potito var-
icties sustain less weevil damage in the field
than non-improved ones. Farly planting and
harvesting are also important heciuse the wee-
vils are dry season pests and - dheir population
butlds up only during that period of the vear,
Furthermore, the weevils locate and dimage
the erop by [ollowing cracks in the soil around
growing tubers. Earthing up the plants or
placing an additional Liver of soil on the ridge
re-ridging - makes it dilicult for e weevils (o
locate the tbers,

Ater the harvest, patting the sweet potitors
in underground storage adversely aflects weevil
development, and putting plant matevials with
msecticidal or insect 1epellent propertics in
underground storage pits may further reduce
weevil damage,

One phase of an experiment to colleet data
for the development of an integrated weevil
management program involved two improved
sweet potato lines with moderiate resistanee (o
the weevils TIS 2532 and 'T1S 70357 and a
local susceptible one 1l 11, Thev were
planted in June carly planting and September
date planting - and harvested in Octaber and
December, Atharvest time records were keptol
the nuniber of planes with damaged tabers « hill

lt)()

s

A combination of control measures are
needed to reduce weevil damage to sweet
potatoes; shown here is an enla rged close-up
of the weevil and its damage.

infestation: . weevil feeding holes on tubers, the
number of weevils, and the number of tubers
which would not be marketed hecause of weevil
damage,

The pereentage of unmiarketable “UHh 11
tubers planted and harvested late was as high as
420 compared with only 50, of the improved
and moderately resistant line 'TIS 2332, How-
ever, preliminary resalis show that the inte-
gration of improved lines moderately resistant
to weevils with carly planting and harvesting
and re-ridging produces the best overall results,
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Annual Report Executive Summary
International Cooperation and Training Program

major responsibility of TITA s o develop effective linkages with national and

regional programs to ensure that the technologies developed through research reach

the potential beneficiaries farmers and consumers. Collaborative projects and
comprehensive training programs are principal instruments to achieve this goal.

Current poliey calls for an inereasing number of rescarch and training program activities
to he conducted outside the Instituce’s headquarters in Ihadan, Nigeria so that local specific
agriculural production problems can be adequately tackled. Among the actions taken was
the establishment ol w substation in the Republic of Benin and officially dedicated in
September 1985,

During the vear, ITTA participated in- collaborative project activities designed o
strengthen nationalfregional research capabilities in nine other Afvican countries:
Cameroon, Ghana, Kenva, Niger, Rwanda, Sierra Leone, Tanzania, Zaire, and Zimbabwe.

Close linkages are fostered between personnel in [ITA’s International Cooperation and Training
Program and representatives of national programs. (One group is shown here on a field trip.)
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Primary assistance in Cameroon involved the generation and selection ol germplasm of’
maize, rice, and root crops adapted to diflerent ecological zones, and the testing of new
varieties developed from this germplasm through the activities of the Testing and Liaison
Unit. The Institute aceepted the responsibility to continue 1o provide assistance to the
National Cereals Rescarch and Extension Project for five more vears and to the Cameroon
National Root Crops Improvement Program for another three vears,

An expanded program in Zaire provides assistance o a projectdesigned to integrate and
sustain the vescarch and teehnical nanpower capabilities of that country to develop and
transler agricultural teehnologics with emphasis not only on cassava but also on maize and
grain legumes. Previously, A involvement in Zaire was limited (0 cassavi,

Assistance to Ghana in 1985 made it possible for scientists there 1o strengthen the existing
legume breeding program lor the development ol specific high vielding varieties of cowpeas
and sovheans,

Activities in Kenya were designed 1o strengthen collaboration with the International
Cenure for Inseet Physiology and Ecology (1CIPE) and to complement its rescarch efforts
and those of ITTTA inthe areas of cowpea improvement and inteerated pest management,

IITA intensified its efforts in Niger in the identification, selection, and testing of cowpea
cultivars suitibic for millet-based eropping systems for the Sahelian region of Africa.

The scientific team in Rwanda is engaged in (he selection of crops/varieties and the
devlopmentand testing of eropping systems adaptable to the semi-arid conditions in certain
arcas of that countey. In addition, assistance is provided for the development of a strong
Rwandan national cassaviand sweet potato improvement program.

In Sierra Leone. II'I'A initiated a program of assistance for the development of suitable
techmologies insoil and crop management for intensive utilization of inland vallevs for rice-
based farming systems by low resource firmers in West Afvica. '1his activity is part of'a West
Africa-wide program for wetands development. Similar activities are underwayin the Bida
arca of Nigeria and planned for the Republic of Benin.

A program on the other side of Africa in Tanzania s designed 1o develop strong
collaboration with Tanzanian national and other Fastern Afvican rescarch organizations [or
testing and evaluating cowpea production technologies. Also. it seeks 1o develop waining
programs for agricultural manpower development in the region.

IITA collaborates with CIMMYT in Zimbabwe in the development of a maize breed-
ing program to generate germplasm adapted to mid-altitude arcas which can he exchanged
on an Alrvica-wide basis. The Institute is also involved in (he development of a regional
rescarch program for grain legumes with major focus on varicties resistant or tolerant (o local
stresses and technologics for cropping systems suitable for countries in Southern Afvica.
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Research support continued for SAFGRAD’s regional maize and cowpea improve-
ment program lor 26 countrics in the semi-arid tropics of Afvica stretching across the
southern edge of the Sahara desert and down o the southern part of the continent.
Altogether, 2 TTTA scientists have heen assigned 10 country and regional programs in
Alrica, Southeast Asia, and Latin America 1o assist with the development of comprehensive
programs for evaluation and adoption of improved germplasm for maize, vice, cowpeas,
soyheans, cassava, sweet potato, yams, aroids and improved farming systems technology.

Current training strategy calls for a gradual shift from offering practically all taining
courses at IFTA’s headquarters to scheduling them in various countries with an emphasis on
regional coverage. The Institute provides assistance in strengthening mstitutional capa-
bilities within national/regional programs o enable their personnel o assume these
responsibilities.

During the year, 28 group courses were conducted at IFIA and in the Republic of Benin,
Sierra Leone, Rwanda, Brazil, and the Philippines. Out of the 678 persons who attended
them, 100 were participants in off=site training activities and the remainder in Ihadan-based
courses. The major focus of these group courses was rescarch and production technology for
all crops in the Instinute’s mandate. plus specialized topics such as weed control, soil and
plantanalysis, soil and water conservation, and statistics in agricultural experimentation,

Through degree-related training programs, supervisory support was provided for 34 M.Se
and 28 Ph.D. candidates from I and 12 African countries, respectively. These graduate
students are engaged in the thesis research component of their university degree work. This
arrangement ensures that the young rescarchers benelit from the experience and expertise of
ITTAs senior vescarch scientists. At the same time, it enables the scientists to expand their
capacity for more in-depth rescarch with the assistance of these voung scientists.

In wddition o providing training opportunities for 13 participants from five Portuguese-
speaking Afvican countries, the Institute provided a forum to further identify specific arcas of
need for agricultural training for nationals from Guinea Bissau, Angola, Mozambique, Sao
Tome, and Cape Verde, As a vesult of the discussions at a roundable at TFTA headquarters,
plans were developed for a comprehensive training program for Lusophone African
countries.

Thirty-two agriculwral technicians and students were trained through non-degree related
and vacation studentscholarship programs. Their programs were designed o respond to the
demand to help improve the agricultural technology rescarch and production skills of
employees of departments and ministries of agriculture, international organizations, private
agencies, and universities in Afvica and elsewhere,

The overwhelming proportion of the 740 participants in all wraining program categorics
during 1985 were from Afvica. For the first time, however, participants came from Cape
Verde, Nepal, Treland. the Bahamas, Bolivia, Ecuador, Mexico, Panama and Paraguay.

One ol the most comprehensive and long-running training programs for assisting the
development of national manpower capabilities is in Zaire. Over the past 1) vears, TT'TA
systematically organized and delivered training services that have ensured the establishment
ol a full-fledged Zaire National Cassava Program. A total of 153 Zaire nationals at various
levels and in various disciplines received training. Notahle among these are 19 ML.Scand 11
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Ph.D. degree holders who have now assumed responsibilities for leadership in a major

national thrust in cassava production.

More complete information on the topics mentioned in this Executive Summary
can be obtained by requesting the Annual Report of the International Cooperation

and Training Program.
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Annual Report Executive Summary
Documentation, Information and Library Program

twas a year of consolidation for the relatively young Documentation, Informadion, and

Library Program  the focal point for the information activities of the Institute, It

constituent units are: Conference and Visitors' Center, Interpretation and Translations,
Library and Documentation Center, Public Alfairs, and Publications, including graphics,
audiovisuals, and printing,

Library automation was a major achievement in 1985 . An integrated computerized

library system was developed covering all acquisitions, cataloging, and circulation functions.

All catadog records, circulation records, and “outstanding order” files were input into the
g {

Acomputerized library system was developed during 1985,
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online bibliographical database which was named ALISTRA. At the end of 1985, this
database had about 10,000 records. The system has a large number of ficlds that can be
scarched online. These include authors, all keywords in the tites of publications, subject
deseriptors, publishers, corporate sources, publication dates, and kevwords in abstracts.

Taking advantage of the automated system, library stadl members now supply to scientists
and senior management lists of new hocks and journal articles which mateh their specific
interest profiles. This service, known as Selective Dissemination of Information (SD1, has
proven to be useful to all concerned. Automation of the libravy also permits st compilation
of bibliographies on various subjects. whether broad ov highly specialized, to meet the
demands of seientists and trainees,

When A purchased the computer software package for the system (called BASIS),
negotintions were completed so that other CGGIAR centers could obtain this versatile
database managementsystemat a discount. Two centers (CIP and ICRISAT decided 1o do
so,and TFEA will help the former install the system in 1986, The use of the same soltware
package (BASIS: on the same VAN computer will facilitate collaboration and exchange of
scientific information among the international centers.

During 1985, a new computerized mailing list was developed using BASIS. I'he old
computer program was limited and clumsy to use. The new mailing list database can e
searched via numerous categories: for example, by name, job title, discipline, organizaiion,
publicationisi required, language, and subjects ofinterest. All entries in the nmitiling list were
individually checked and corrected as necessary. Although some addresses were dropped.
there was a net inerease of about 600 during 1985, hringing the wtal to 1600, Most of the
additions were libraries o facilitate the implementation of a Deposit Library Scheme in
which librarvies of key institutions in Afvica and donor countries are designated TI'TA Deposit
Libraries. They veceive all ITTN publications gratis and are requested 1o make them readily
available to anyone secking information about the Institute’s work,

Publications produced during the year included: 1T Aunal Report 19845 1T A Research
Highlights 19612 Le Point de la Recherche 1984 Varietal huprovement of Cowpeal L amelioration
carielale du niche (Crop Production Training Series No. 1z Tropical Root Crops: Their
Iuprovement and Utilization: A Bibliography of Yams in the Genus Dioscorea. vol. 2, 1975 983 .1
Case Study of On-Farm Adaptive Researcl in Bida Agricultural Derelopment Project (OFR Bulletin
No. Ly sand Reporton Exploratery Sureey of Liaive huini Pilot Research Area, Oyo State.. Vigeria (OFR
Bulletin No. 21, Reprints ol the Research Highliohts for 1981 1984 were compiled and
published for cach of the five rescarch programs.

The audiovisual staff initiated video recordings of Institute activitics and produced
an entirely new 1 7-minute, three-projector audiofslide presentation giving an overview of
the Institute’s research and taining activites. Mass media coverage of TT'TA’s work
tparticularly through newspapers and magazinest was frequent and widespread during
1985. Rescarchaccomplishments were displaved ata week-long Farm Tech "85 Exhibition in
Kingston, Jamaica. More than 20,000 visitors, including Jamaica’s Prime Minister, toured
the TFTA exhibit. The Institute was also represented at hoth the Zimbabwe and Frankfurt
Book Iairs,
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Seminars were conducted lor various audiences in Nigeria and at the University of Bonn
in West Germany and the International De \(I()])m( nt Research Centre in Ottawa, (..m.l(l.l.
and stafl members collaborated with scientists to organize many field davs on=site,” as well
as at various locations ofl=campus. These field days atracted thousands of furmers, extension
warkers, government oflicials, and researchers of other institutions, T'wo o, - r-heuse days

held on the campus attracted members of the Nigerian Chamber of (4)111111(1(( and in-
dividual prospective investors in agriculuure.

Jamaica’s Governor General (left) visits an
1ITA exhibit prepared by the staff of the
Documentation, iformation and Library
Program.




Annual Report Executive Summary

Virology Unit

irology rescareh in 19835 focused on the etiology of unknown discases, refining

indexing techniques, resistance sereening, studies on pathogenic variability, and

ceology of viruses. To facilitate control of virus diseases causing econonic losses in
crops under investigation at IFTAL virologists continued studies on =irus discases in cassava,
yams.sweet potatoes, cocoyams, cowpeas, sovbeans, rice, and maize. They collaborated with
pathologists, breeders, and entomologists of Crop improvement programs to screen for
resistance against important viras discases.

Oneolthe virologists spenta vear onsabbatical leave at the Asian Vegetable Research and
Development Center AVRDC in Taiwan and at the Research Institate for Plant
Protection . IPO- in the Netherlands to make an in-depth study of sweet potato viruses, A\
sound knowledge of various viruses presentin different countries is considered essential to he
able to develop indexing methods for the exchange of germplasm on a global scale.

Although various potyviruses have been isolated from sweot potatoes in Taiwan and
other countries, very litde is known with certainty regarding their role in the ctiology of
known virus discases in this cvop. In addition o the aphid-borne potyviruses, the occurrence
of whitefly-horne viruses has been reported from various countries.

Theaimofamore detailed stoe’ - of the whiteflv-borne *leafcur] disease in Taiwan was (o
isolate and purily the causal ageat and/or to develop a reliable testing procedure for this
virus.and o investigate its possible role in the ctiology of vt discases other than lealcurl’
reportedly occurring in this crop in Taiwan and possibly other countries in the Southeast
Asian region. By means of whitefly transmission to Ipomoea setosa, as well as 1o trae seedlings of
sweet potito, various virus isolites were obtained from plant samples taken from obviously
virus-infected and symptom-showing sweet potato plants. Mostof the isolates obtained in this
manner only proved capable of inducing leafl curl-like symptoms of varving degrees of
SCVERLY insweet potato seedlings, whereas 1, sefosa proved highly susceptible to all isolates
obtained inthis manner, developing characteristic and severely stunted growth and
vellowing symptoms. Thus, the indexing for this virus is very reliable by grafting 1o 1. setosa.

Severalaphid-horae and sap-transmitted virus isolates were obtained from diseased sweet
potitoes and from the common weed species, 1. triloba and 1. ohsenra, showing various kinds of
virus-like symptoms other than those ol typical “leaf-curl’. None of the aphid-horne andjor
sap-transmitted isolates proved capable of inducing discase symptoms of the kind and
severity observed in discased plants of the same local varictics from which discase samples
were originally taken,

Mutual,serological comparison of six sap-transmitted isolates from sweet potato obtained
in Nicotiana benthamiona have shown that all are closely related and possibly identical (virus

[Ty,
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Serological studies have also revealed thatnone of the virus isolates obtained from sweet

potato through sap and aphid tansmission, cither in N benthamiana or 1. setosa, represent
viruses which are serologically related either to FMV or SPV-N, the latter being a potv(?)
virus which has so far been deseribed from Taiwan only. Indexing for the newly isolated
potyvirus (Virs 1) may be done with the antiserum prepared for this new and possibly
hitherto undescribed virus of sweet potato which was successfully purified from .V,
benthamiana.

New potyvirus isolates obtainced from sweet potato in Nigeria were also purified and
antisera: produced. The virus isolates from Nigeria reacted with an antisernm against
feathery mottde virus (FMV) from the United States. Similarly, discased sweet potito
samples from Nigeria when tested in ELISA using FMV antiserum gave a positive reaction.
[tis concluded that the aphid-transmitted component of the sweet potato virus complex from
Nigeriais similar or identical to the FMV reported from the U.S. and other countries,

In Zaire, some of TITAs improved and CMD-tolerant cassava cultivars showed
prominent symptoms of cassava mosaic. To identify this discase and compare the cassava
mosaic discase from Nigeria with that from Zaire, comparative studies were initiated at 1PO,
Using the antiserum produced at IITA, samples from Zaive were compared in ELISA. Some
samples from Zaire showed milder symptoms on N benthamiana and proved serologically
different. The knowledge of the different types of cassava mosaic virus and their distribution is
considered essential for developing widely adapted and resistant cultivars. Further work on
characterization of the isolates from Zaire is in progress,

Because cowpea aphid-borne mosaic virus (CAbMV) and cowpea vellow mosaic virus
FCYMVY are: economically important constraints, the rescarch activities during 1985
included the collection and identification of different isolates and a study of the relative
importance of various types as far as vesistance is concerned.

For selecting better sources of resistance torice vellow mottle virus (RY MV), scientists
coupled visual assessment of symptomatology with comparative virus antigen concentration
as determined by ELISA w differentiate resistant/tolerant lines, They found that some Orvza
globerrima and 0. barthii accessions are immune from this virus.

A few viruses are reported 1o be seed-transmitted in cowpeas and sovbeans. Therefore,
infornition on seed transmission of several viruses has heen updated. Extensive sereenhouse
and laboratory tests showed no seed transmission of cowpea yellow mosaic virus (CYMV) in
cowpeas. This finding is contrary to previous reports. Similar results were obtained when
seeds collected from cowpea mild mottle vivus (CMMV) infected sovhean plants (Malavan
variety) were sown and the seedlings were tested in ELISA, but all proved to be negative,
However, othersovhean lines will he tested before concluding that there is likely to he no seed
transmission of GMMV in soyheans,

In screening advanced sovbean breeding lines, using the standard and a severe isolate of
sovbean mosaic virus (SMV), several lines were identified as resistant to this virus.

An outbreak of maize stripe virus at ITTA fields was positively identified by transmission
tests by Peregrinus maidis 1o the same maize lines which showed symptoms in the field. T'his was
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again confirmed by serological tests using antisera from the U.S. Various parents used in the
breeding program are being sereened against maize stripe virus in collaboration with
pathologists and plant hreeders,

More complete information on the topics mentioned in this Executive Summary
can be obtained by requesting the Annual Report of the Virology Unit.
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lancexploration and acquisition activities continued during the vear with 121 siomples
ofseeds ofcowpeas, vice and other crops colleeted in the Central Afvican Republic and
added o TFFN'S Large germplasin “hank. ™ Tn this and other collection expeditons, the
Institute seeks out both cultivated and wild species which become the source of genetic
diversity used by seientists to develop new inseet= and disease-resistant and high vielding
varicties, National programs and TIPS researchers provided another 302 siomples in 1985,

Part of the “bank’s"stock — 12497 samples —was sent to 29 countries for use in their
plant breeding programs, and during the vearseveral thousand germplasm aceessions were
grown at ITEAS headquanters Tor seed inevease or vejuvenation. Phe stafl also documented
daticon morphological and agronomic characteristies and other fictors for more than 3.000
accessions, and this process continues, as does updating ol the germplasm information by
computer. Phese datiospeed up the rate of seientists” linding ofspecilic genetic materials they
want for their rescareh,

In colluboration withentomologists, 8,265 accessions of cowpea germplasm were
cvaluated (or vesistance (o pod sucking hugs at Mokwa, Nigeria. and the hest of these were
selected for further seveening. Ao, in cooperation with virologists, 27 accessions of 1 jana
covillata owild conpeaspecies were sereened for resistance to cowpea mottle virus, Almost
albol them were immume. So far, scientists have not found good sotrees of resistance 1o this
viras in-caltivited crops, During 1983, crosses were made hetween cultivated and wild
species. but these crosses were unsuceessiul, Cross-polinated flowers invariably aborted
within two days after pollination. However, resnlis obtained with hormones on flower buds
were encouraging, Treatment with t-benzyl amino purine - BAP: prolonged the develop-
mentobvoung hyvbrid pods for up o 12 davs after pollination: then they aborted. Studies on
embryvo culture 1o reseue the immatare cmbryos from these erosses are continuing, as are
long-termexperiments on the eflects of chemical treatiments on cowpeaseed longevity under
different temperatre and moisture conditions.

More complete information on the topics mentioned in this Executive Summary
can be obtained by requesting the Annual Report of the Genetic Resources Unit.
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Board of Trustees

Dr. John J. McKelvey, Jr. (Chairman)

Raockefeller Foundation (Retived), Richfield Springs, New York, U.S.A.

Mr. D.E. Iyamabo ( Vice-Chairman )

Director, Department of Agriculural Scienees, Federal Ministry of Education, Science and
Technology, Lagos, Nigeria.

Prof. Ango Abdullahi

Vice-Chancellor, Ahmadu Bello University, Zaria, Nigeria,

Dr. Mayra Buvinic

Director, International Center for Research on Women, Washington, D.C., U.S A,

Mr. John D. Edozien

Pernument Secretary, Federal Ministy of Agriculture, Water Resources and Rural Development,
Lagos, Nigeria.

Dr. Leopold K. Fakambi

Lxecutive  Seeretary,  International - Federaton  of  Agricultural  Rescarch  Systems  for
Development/Africa, Cotonou, Republic of Benin.

Dr. Hidetsugu Ishikura

Dircctor General, Japan Plant Protection Association, Tokvo, Japan,

Dr. Klaus J. Lampe

Head, Department of Agricuiure and Rural Development, German Agency for Technical
Cooperadion, Eschborn, West Germany:,

Dr. E. de Langhe

Laboratory of Tropical Crop Hushandry, Catholic University, Heverlee, Belgium,

Dr. R.C. McGinnis

Dean i Agriculture, University of Manitoba, Winnipeg, Canada,

Dr. N.E. Mumba

Director of Agriculure. Lusaka, Zambia,

Mr. M.S.0. Nicholas

Director, Agricultural Scrvices Division, Food and Agriculture Organization, Rome, ltaly.

Mr. N.O. Popoola*

Permanent Seereiary, Federal Ministry of Agriculture, Water Resources and Rural Development,
Lagos, Nigeria,

Dr. L.D. Stifel

Dircctor Genecal, THTTA, Thadan, Nigeria.

Prof. L..A. Wilson

Dean of Agriculture, Faculty of Agriculwure, University of the West Indies, St Augustine, Trinidad,
Wl

Prof. T.M. Wormer
Senior Agronomist, Roval Tropical Institute, Amsterdam, Netherlands,

*Replaced by Mr. John D. Edozien,
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List of lITA Personnel

Adrainistration

L.D. Stifel, Ph.D., divector general

ELHL Havtimans, Ph.D. director general*

B.N. Okigho, Ph.D.. D.Sc., deputy diveetor general

JW. Pendleton, PhuD., deputy divector general
research

ML Akintomide, B.S., director for administration

JEL Hiakansson, NLEBALL director of hudget and
finuance*

DN MeDonald, CALacting director of hudget andd
finance

B.AL Adeolin, ACIS, accountant

KA Aderogha, |LPLCTCLS, principal
administrative oflicer

T Akintewe, MURLCUP UKL, medical oflicer

J-O. Badaki. B.AL MLUBAL human resources
nanager

C.AL Enahoro, administrative assistant to the
director general

L Tvars, BSL manager, huternational House

L.J. MceDonald, B.ALLLB.. computer manager

0.0. Ogundipe, NLD. senior medical oflicer

R.1. Olorode, security superintendent

MLEL Olusa, assistant 1o the director for
administration

D.J. Sewell. manager, aireralt operations

R.O. Shoyinka. B.S.. personnel manager

WAL Steele, PhuD., speciad assistant to the divector
general

S.). Udoh, ANINIAL chief accountant

AL Yusufl B.S.. controller of stores

Figure 23. Nearly 200 principal staff members come from more than 40 countries.
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Farming Systems Program

ASR. Jua, PhuD.. program direcior, soil scientist
and courdinator of rescarch on wetkand
production systems

LO. Akobundu, Ph.D. weed scientist - sabbatie
leave

MoAshreall PhoDLagricultoral economist

LA Navi, PhaDL
ol party, NCREL Ciuneroon

PoAy. PhuDL socio-ceonomist, Cameroon

V. Balsubramanian, P agronomist, Rwanda

M. Bernard, Ir. Assoc. expertsoil physicis

Y8, Chend NS agronomist

Al Everss Browater management engineer

HLCL Ezumah, PhD.L agronomist

C.Garman, NLS.agricaltural engineer

T Gebremeskel, PhoD., agriculiural ececonomist

B.S. Ghuman, PhD.sail seientist, Bendel State.
Nigeria

H. Gunneweg, Tr., water management engineer,
Benin

N.D. Hahi, PhuD. head, socio-cconomies unit

N Hulugalle, PLuD. soil seientist, SAFGRAD,
Burkina Fiso

CAN Hvsmans, e socio-ceonomist, Bida

A Huzing, Trassoc. expertUwater mingement,
Sierra Leone

BUE Kang, PhoD.sail seientist-agronomist

Jo Rikatunda="Twine, PhuD.. agronomist, NCRE.
Cameroon

R. Lal. PR soil physicist and coordinator of
vescarch on upland production systems

P.Lippold. PaD. USATD liaison seientist

D. Metugh, MES. extension agronomiat, NCRE,
Cameroon

S KL Mughogho, PhuD. agronomist

K. Mualongoy. Ph.D.. microbiologist

HOLW. Mutsaers, PhoD.agronomist and
coordinator of on-farm reseirch

N.CoNavasero, BS. agriculiural engineer

I, Nwekeo Ph.DLagriculiaral ecconomist, Univ, of
Nigeria, Nsukka

O\ Osiname, Ph.D.. agronomist

MLCL Palada, PhuD.L agronomist

JoACPoku, PhuDL weed seientist

M. Price, PhaD. agronomist and profect manager.,
FSR/OFR, Rwanda

R, Swennen, PhuDLL agronomist. Onne

ABAL v der Kraijs, Tr., agronomise, Onne

AHLS Nan Eslande. e, soil scientist*

WO Vogel, Ph.D. agricultural cconomist

DN uvlsteke, Tr.. plant physiologist, Onne

M. Weher, Tr., visiting soil scientist

GUF Wilson, PhuD., agronomist
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micultiral ceconomist and chiel

Grain Legume Improvement

Program

SR Singh, Phub., program divector

A Acosta-Carreon, PhuD. training coordinator

VD Aggarwal, Phub. cowpea breeder, Burkina
Iaso

Lo Akundabweni, PhuD.. cowpea hreeder

AL Alghalic PhoDe entomologise

RoA Amable, PhDCagronomist, Tanzania

L.L. Bello, PhuD. sovhean hreeder

H.S. Chiang. Ph.D., entomologist

K.EL Dashicll. Ph.D.sovbean breeder

J- Ehlers, PhuDL cowpea breeder, Kenva

P. Framks. NES. cinomologist

ML Hosswin, PhuD. cowpea Breeder. Ghana

LLEN. Jackin PhuD L entomologist

FoA Kueneman, PhoD.sovhean hreeder, Brazil

N Mudeba, Phub.L cowpea agronomist. Burkina
Fiso

DAL Naiko PhaDLagronomist, Zimbabwe

B.R. Nuave, Phub plant breeder, Niger

RN, Pandey, Ph.D vegional coordinor for
Southeast Asia, Philippines

W.R. Root, PLuD. sovhean breederagronomist

S.ACShovinka, PhoD., cowpea breeder/pathologist

BB Singh. PluD. cowpea breeder

JBSubl PhuDL cowpea einomologist, Burkina Faso

Vol Wate, PhuD. cowpea breeder., Brazil
K. Weingarmer, PLLD. agronomist utilization

Maize Research Program
Y. Efvan, Ph.D., program direetor sabbatic leave
tntil September

M. Biavenason, PhuDo CININIYT liaison scientist
and acting program director*

D, Akibo-Beus, Phu.D., entomaologist, Zimbabwe

N. Bosque-Perez, PhoD.. cntomologist

Z. T Dabrowski, Ph.D., entomologist

O.P. Dangi, Ph.D.. plant brecder, Cameroon

AL Diallo, PR plant hreeder, Burkina Faso
SF Epig, PRD. plant breeder, Cameroon
verew, PhoDL plant breeder, Cameroon

l.

I

JoML Fajemising PhuD., pathologist/breeder
i

EoTken  PhaD.plant breeder visiting scientist
K. Johnson, Ph.D., plant breeder, Zaire
VAL Khadr, Ph.D.plant breeder, Zaria, Nigeria
S.K.Kim, PhoD. plant breeder

Jo Kikafunda-Twine, Ph.D.. agronomist. Ciuneroon

MM, Lee, PILD., piant breeder

JAH Maveck, PhuD. plant breeder

HLL Moliunmed, Ph.D., agronomist ivisiting
seientist

LT, Ogunremi, Ph.D.. agronomist

VO Parkinson, Ph.D., pathologist



M. Rodriguez, PhLD.. agranomist and team leader,
SAFGRAD, Burkina Faso

CY. Tang, PhuD. plant breeder

R, Ward, Ph.D. plant breeder, Zimbabwe

Rice Research Program

JoN Lowe, PhuD.. progra divector

Kinmg Zan PhoDCTRRT laison seientist and
acting divectonr®

NOCADiErin, PLUDGTTEN Liaison sctentist at
WARDAL Liberia

DL AKibo-Beus, PhoD. entomologist*

MUSALon, PhuD entomologise

K. Alluri, PhDC agronomist breeder

R.CoAquino, NES plant breeder

R. Dobson, PhuD. pathiologisg:

D. Janakivam, PhoDoplant breeder, Cinneroon

VT John, PhuDo pathologist

TN Masajo. Phuby, plimt breeder

FLP Novasero, NESrice qualing specialise

N Nenu. Ph.DL agronomist

ALCCRov PhuDLagronomist, Cameroon

M Winslow, PhoDC plant breeder, Onne, Nigeria

MoYamauehic PhuD., phisiologist

S AL Zaman, PhaDL TRR T ison scientist

Root and Tuber Improvement

Program

S.K.Haln, PhuD program director

MO Akorada, Ph.D. plant breeder off
UNIBADAN  part-time-

AL Almavan, PhoD., biochemistiluod teehnologist

MO Alvarez, PhaD., plant breeder, Rwinda

VUL Asnani, PhuDL plant breeder

F.E. Brockmin, Ph.D.. agronomist and project
leader, PRONAM, Zaire

F.E. Caveness, PhuDL, nematologisg

LA Chukwumia, research associate

D Friese, Phu.D., entomologist

W Hammond, NLSe.L enomologist

T. Haug, Ir.. entomologist

R.D. Hennesseyv, PhuD. entomologist, PRONAM,
Zaire

H.R. Herren, Ph.DLL entomologist

WAL HINL Ph.D. soil micrabiologist . visiting
sclentist i *

K ML Lema. Ph.D., entomologist

B. Lochr, Ph.D., entomologist, Brazil

P. Neuenschwander, Ph.D.. entomologist

S.Y.CLNg, NS tissue culurist

D.8.0. Osiru, Ph.D.. crop physiologist

J.AOtoo, PhaD, breederfagronomist

S.J. Pandey, PhuD. extension agronomist,
PRONANM, Zaire

E.Y. Park, M.Se., plant breeder ovisiting scientist) *

H.J. Pleifler, Ir., agronomist and project leader,
CNRCIP, Cameroon

G.1. Servant, MUBAL administrator, PRONAM,
Zaire

. Schulthess, Ir., entomologist

D, Sullivan, PhuD. entomologist visiting seientist) *

R.L. Theberge, PhoD. pathologist

AN Varela, B.Sc., entomologist, Brazil

M. Veloso, physical plang services officer,

PRONAM, Zaire

J.ACWhyte, PhoD plant hreeder, CNRCIP,

Cameroon

L.D. Wickham, Ph.D.. plant physiologist (visiting
scientist)*

N Waodageneh, PhuD. entomologise, FAO associate
expert

JS0 Yaninek, MUSL entomolowisy

International Cooperation and

Training Program

LR, Terey, Pho.D., program director

DL Akinobi, M.Sc., assistant wraining officer

FLF. Deganus, B.S. CAR L administrator

O.T. Edje. Ph.D.Ctraining officer for outreach

H. Gasser, Phu.D. prineipal program planning
oflicer

1.0, Ogunvemi. FCGCAL accountant

DAV, Sivinavake. taining officer

A Urivo, PhuD. prineipal training oflicer

Documentation, Information and
Library Program
S Lawant, PhuD. program divector
Jo Lo Adevomove, NS catalogerfindexer
ML Alukol bindery superintendent
AL Azubuikel MLLLSL bibliographerfindexer
S.0.T. Babaleve, MLSL communications associate
B. Bakare, AN head of conferenee and visitors”
center
R, Bivterlic NS, writer/editor
G.AL Cambier, Lic., head of
interpretations: translations unit
M. Connolly, B. Mg, Se.owriterfeditor
DT, De Grandsaigne, Lic.. interpreterjuanslator
C.Duval, Lic. interpreter/transhivor*
ML Garmadtan, BS. senior graphic designer
G.OL Ihekwe, BLAL prineipal librarian
J.C.G Tsoba NS writer/editor*
J.E Kevser, BS.head of publications unie*
W Molinero, Lic., interpreter/translator

1
ELF Nwajeis B acquisitions libriedan
LA Oro, BSadiovisuals specialist
JLOLOvekan, BS.head of public atfairs unit
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N.C. Russell, MLAL, editorfwriter*

ALK, Shiwoku, senjor executive seeretary
E. Tordeur, Lic., translator

C. Vanhaelen, Lic., interpreterftranslator

Genetic Resources Unit

N.Q. Ng, Ph.1D., head and plant geneticist
ALLL Goli, Ph.D., plant scientist

AAL Osunmakinwa, MLS., research associate

Virology Unit
H.W. Rossel, Ir., virologist
G. Thoutappilly, Ph.D., virologist

Analytical Services Laboratory
J.L. Pleysier, Ph.D., head

Biometrics
P. Walker, NLA., biometrician
Nguven Ky Nam, Ph.D., biometrician*

*Left during the year.

Farm Management

D.C. Couper, M.S., farm manager

S.L. Claassen, M.S., assistant farm manager

P.V. Hartley, B.S.. farm management engineer
P.D. Austin, B.S.. officer in charge, Onne, Nigeria

Physical Plant Services

J.GHL Craig, divector for physical plantservices

H. Zingraf, assistant divector, civiljmechanical

L.OA Akintokun, reseincch vehicles serviee oflicer

AL Amrani, heavy equipment serviee oflicer

AL Bhamagar, velrigeradon/air conditioning service
oflicer

A.C. Butler, buildings and site service officer

0.0.A. Fawole, automotive service oflicer

J- M. Feiguson, fabricationfwater utility service
oflicer*

P. Ghosh, scientific/clectronics service officer

J. Lukowski, clectrical service oflicer

Collaboratois, Research Fellows, and Research Scholars

Farming Systems Program

Collaborators

P.AL Abo, Université d’Abidjan, Faculté des
Scienees, Abidjan, Ivory Coast

S. Arighede, Ode Omua, Oyo State, Nigeria

l.. Conde, Ministere du Développement Rural,
Conakry, Direction Préfeciorale de PAgriculture,
N'Zerekore, Republic of Guinea

ML De Booat, Department of Soil Physics, State
University of Belgium, Belgium

D. De Langhe, director, INIBAP, Cfo
IRFAJCIRAD, Montpellier, France

W, Ehlers, Institut fur Panzenbau und
Pllanzenzuchtung der Universitiit Gottingen,
Von-Sichold-Stul, West Germany

L. Foure, IRFA/IRA, Njombe, Cameroon

Mr. O.L.A. Gordon, Land and Water Development
Division, MANR, Frectown, Sierra Leone

H. Grimme, Buntchof Experiment Station,
Hannover, West Germany

A.R. Lassoudicre, IRA/IRFA, Nyombe, Cameroon

H. Maduakor, Federal University of Technology,
Owerri, Nigeria
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AN Minjas, Department of Crop Science, Faculty
of Agriculiure, Sokoine University of Agriculiure,
Morogoro, Tanzania

T, Ndubizu, Department of Crop Science,
University of Nigeria, Nsukka, Nigeriz

J.E. Njoku, Federal University of Technology,
Owerri, Nigeria

H.N. Nkotto, IRA Ekona, Buea, Cameroon

F.I. Nweke, Department of Agricultural
Economics, University of Nigerta, Nsukka,
Nigeria

J.C. Obictuna, Federal University of Technology,
Owerri, Nigeria

P.O. Ogazi, National Horticultural Rescarch
Institute, Ibadan, Nigeria

D.U.U. Okali, Department of Forestry, University
ol Ibadan, Ibadan, Nigeria

G.L. Okoro, Michael Okpara College of
Agriculture, Umuagwo, Nigeria

A.O. Olorunda, Department of Foad Technology,
University of Ihadan, Nigeria

B.C. Olunuga, National Cereals Research Institute
(NCRI), Badeggi, Nigeria



JAL Omuet, Department of Agronomy,
University of Thadan, Ihadan. Nigeria

K.C.Oni, Faculty of Engineering and "Technology,
Departmient of Agricultaral Engineering,
University of Horin, Horin, Nigeria

R.J. Oosterbaan, International Land Reclimation
Institute (LR B Wageningen, Netherlands

DAL Osafo, University of Science and “Technology.
Faculty of Agriculture, Kumasi, Ghana

Y.O.K. Osikanle, LAR.&ET., University of T,
Ihadan, Nigeria

U, Schwaertman, Institit fur Bodenkunde,
Technische Universitit Niinchen, Federal
Republic of Germany

G.D. Sery, IRFA, Abidjan, Ivory Coast

S. Setijono, UNTBRAW, Malang, Indonesia

R.B. Sharma, Departiment of Soil Science, Sokoine
University of Agriculture, Morogoro, Tanzania

W. Shearer, Developiment Studies Division, United
Nations University, Tokyo, Japan

L. L. Shiawoya, Bida Agricultural Development
Projeet, Bida, Nigeria

K. Smilde, Tnstitute for Soil Fertility, Netherlands

Jovander Heide, Tnstitute for Soil Fertility,
Netherlands

K. V6assak, Catholic University of Leuven, Belgium

AL Wild, University of Reading, England

Research Fellows

B. Duguma (Ethiopia). University of Ibadan,
Ibadan, Nigeria

LT, Eshett (Nigeria), University of Ihadan,
Ibadan, Nigeria

B. Herren-Gemmil (U.S. AL, University of
California, Davis, U.S.A.

LA, Idowu (Nigeria), Technical University of
Berlin, West Germany

N.O. Iwualor (Nigeriaj, Ahmadu Bello University,
Nigeria

H.F. Mahoo (Tanzania), Sokoine University of
Agriculiure, Tanzania

M.B. Niyungeko (Zaire), Faculty Institute of
Agricultural Science, Yangumbi, Zaire

N. Okaronhwao (Nigeriaj, Catholic University,
Louvain-la-Neuve, Belgium

D.F. Siaw (Ghana, University of Thadan, Ihadan

S. Zzivaa (Uganday, University of Ife, Nigeria

Research Scholars

B.O. Asonibare (Nigeria), Catholic University,
Louvain-la-Neuve, Belgium

AL Bedoret (Belgiumy), Catholic University,
Louvain-la-Neuve, Belgium

A. Callens (Belgium), University of Ghent, Belgium

Jo Gintor (LS AL, University of Wisconsin, U.S.A.

F.AL Caveness (U.S.AD, University of Calilornia,
Davis, U.N.A.

TN Embo Belgiumy, University of Ghent,
Belgium

B. Kamara (Sierra Leone}, Njala University, Sierra
Leone

C.AL Mayona (Tanzania), Sokoine University of
Agriculture, Tanzania

Mo Miller (US.AL, University of California, Davis,
U.S.A,

P. Mtakwa (Tanzania), Sokoine University off
Agriculture, Tanzania

C. Nkwiine (Uganda), Makerere University,
Kampala, Uganda

G.0. Oyediran (Nigeria), University of e, He-Ife

I.K. Salako (Nigevia), University of Nigeria,
Nsukka, Nigeria

Grain Legume Improvement

Program

Collaborators

N.O. Alulabi, IAR&T, Ibadan, Nigeria

J. Dinakin, NCRI, Ibadan, Nigeria

I, Javaheri, Zambia

J. Joshi, Magoye Regional Research Station,
Zambia

O. Leleji, IAR, Samaru, Nigeria

L.Y. Lu, Oilsced Crops Laboratory, China

S. Nielson, Department of Food Science, Purdue
University, U.S.A.

P. Nyabienda, Rwanda

B.A. Ogunbaodede, IAR&T, Ibadan, Nigeria

M.A. Ogundipe, IAR&'T, Ihadan, Nigeria

0.0. Olufyjo, IAR, Samaru, Nigeria

O. Omueti, IAR&'T, Ibadan, Nigeria

U. Pal, Yandev Agricultural Experiment Station,
Ghoko

ALK. Ralieja, IAR, Samaru, Nigeria

P. Salez, IRA, Cameroon

J.S. Tichagwa, Zimbabwe

AL Uwala, NCRI, Ihadan, Nigeria

Research Fellows

H. Adeu-Dapaah (Ghana), University of Ibadan,
Nigeria

G. Gumisiriza (Uganda), Wye College, University
of London

K. McGinnis (Canada), University of Guelph,
Canada

S. Oghiakhe (Nigeria), University of Lagos

M. Owusu-Akyaw (Ghana), University of Science
and Technology, Ghana

J. Roberts (Sierra Leone), Wye College, University
of London
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Research Scholars

G. Akpokodije (Nigeria), University of Thadan,
Nigeria

K.P. Avropa «Benins, National University of Benin

G Awahene-Amimkwa - Ghana, University ol
Guelph, Canada

L. Namibuke «Zaire - University of Thadan,
Nigeria

AL Mapouoko (Zairer, Catholie University ol
Louvain, Belgium

FoMyaka CTanzanio,, Wye Cotlege, University of
London

R. Noameshi-Afiavi i Togos, University of Thadan,
Nigeria

AN Younous 1 Chad, University of Thadan,
Nigeria

Mzize Research Program
Collaborators
Maize serentists from national programs in Alvica

Research Fellows

J.AL Durajaive « Nigeria o, University of Ihadan,
Nigeria

JP.CoKoroma Sierra Leone University of
London

LN Obazee ( Nigeria . University of Thacdan,
Nigeria

VoALOL Okoth (Ugandac, University of Reading,
England

Rice Research Program

Collaborators

M. Abu, Rice Research Station, Rokupr, Sierea
Leone

AT Akpan, Food Crops Division, Ministry of
Agriculture, Cross River State, Nigeria

M.O. Aluko, Moor Phmcuion, [hadan, Nigeria

K. Avotade, NCRI, Badegei, Nigeria

CNLM. Charles, Liapula Regional Research
Station, Nansa, Zambia

FLNL Chinganga, Ministry of Agriculure,
Tanzania

R.C. Dekuku, Nyankpala Agricultaral Experiment
Station. Tamale, Ghana

5.0, Fagade, Niional Gereals Research Institute,
Badeggi. Niger State, Nigeria

K. Goli, IDESSA GV, Bowake. Ivory Coast

E.D. Imolehir, National Gereals Research
Institute, Badeggi, Niger Staie, Nigeria

Fo Jeutong ARA, Dsehang, Cameroon

7. Kabiro ISABUJSENS  1MBO, Bumumbura,
Burani
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AEAL Lebo, Foad Crops Division. Ministry of
Agriculture, Cross River State, Nigeria

ML NMuludzi, Chivedzi Researeh Station,
Chiredgi, Zimbabwe

F. Ndabuka. Tmo Stare Rice Project, Nigeria

7. Russom, Institute of Agriculiural Resvarch,
University of Port Harvcourt, Nigeria

ML Sie, Contre d Experimentation du Riz et des
Caltures Irrigees, Bobo-Dioulisso, Burkini-Faso

I Sumo, CARL, Suakoko, Ministry of Agriculiure,
Monrovia, Liberia
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