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ABOUT IITA
 
rITAconducts research, training, and germplasm and informationIITAwas founded in 1967 as an international exchange activities inpartnership with regional and national programs in

agricultural research institute with amandate for many parts of sub-Saharan Africa. The research agenda addresses crop
specific food crops, and with ecological and improvement, plant health, and resource and crop management within a
regional responsibilities to develop sustainable farming systems framework. Research focuses on smallholder cropping
production systems inAfrica. Itbecame the first systems inthe humid and subhumid tropics ofAfrica and on the followingAfrican link inthe worldwide network of agricultural research centers major food crops: cassava, maize, plantain and banana, yam, cowpea,


known as the Consultative Group on International Agricultural Research and soybean.

(CGIAR),
formed in1971. The goal of iTA's research and training mission isto improve theThe Ford and Rockefeller foundations provided initial planning and nutritional status and well-being of low-income people of the humid and
financial support for IITA.The Nigerian government provided 1,000 subhumid tropics of sub-Saharan Africa.
hectares of land for aheadquarters site and reseai ch farm at Ibadan,
Nigeria. Funding for inA comes from the cgiar and bilaterally from Global links. Cosponsored by the World Bank, the Food and
national and private donor agencies. Agriculture Organization of the United Nations (FAo), and the Unitedisgoverned by an international board of trustees and isstaffed byiiTA Nations Development Programme (UNDP), the CGIAR isan informalapproximately 150 scientists and other professionals from about 40 association of over 40 governments, international organizations, andcountries and 1,400 support staff. Most of the staff'are located at the private foundations. The CGIARprovides the main financial support for iiTAIbadan campus, while others are at stations and work sites inother parts and 17 other international centers around the world, whose collective goalof Nigeria and inthe countries of Benin, Burkina Faso, Cameroon, Congo, isto improve the quantity and quality of food production indeveloping
C6te d'ivoire, Ghana, Malawi. Mozambique, and Uganda. countries. 
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DIRECTORt GENERA's REPORT
 

Lukas Brader 
The year 1993 brought exceptional challenges for 
irrA, calling for hard decisionmtking but bringing 
its re\ards as:wll. We largely succeeded in 
maiitailing the quality and intensity of our re-
search efforts, despite funding cutbacks. We could 
accomplish that because of the commitmenlt of our 
staff to our miSsion and the sustained encour'Ige-
menrit of our partniCrs in nattionial programs. 

Nevertheless, the fuiding shortfills of' 1993 
jolted us at a critical time, the end of our first 
ledium-term plan (1989-1993), which has been 

shaken by cuts in donor contriltioIs for three of 
its five years. By its very nlature, agriculural re-
search needs long-teri support to succeed, and 
collaborative relationships that are n1urtured 
through confidence in the future. The spate of 
funding cuts has affected this research environment 
somewlat-lt we have Mdrawn' on the good news 
of' some of the year's results to sustain our essential 
optimisl. 

We are happy to report in these pages, here 
and in subsequent sections, our inst inportant 
successes of 1993. For example, we released 14 
disease-resistant plantain-banana hybrids in the 

public doain. The a<<griculturil authoritiCs in 
Ghana released 3 improved cassi\va Varieties which 
we had developud together. Several long-tern 
multilateral projects came to Isuccessful concli-
sion. We Undertook new responsibilities in linking 
our work in sustainable agriciltlre with "Agenda 

21" of the Earth Summlit in 1992. We worked out 
new perspectives in collahoration in Africa with 
sister institutes in the Consultative Group on
International Agricutural Researc (ct,\t). And 

with the election of one of our truslees, Dr JIacues 
Dioul of Senegal, as l)irector General of the United 
Nations Food and Agriculture Organization (FAo), 
we feel encouraged by the thought that o.ur' goals 
have been carried to the world's premier organiza­
tion for agriCuhural development. 

Core cuts 
Donor cuts do take their physical and psychologi­
cal toll of our activities, nonetheless. Our core 
budget for 1993 amnouInted to US$20.8 million, 
which was $2 million short of what the CGIAR'S 

Technical Advisoi Committee (':c) had decided 
in principle was tlhe amouit we needed to achieve 
our mCdium-teri plan objectives. For the previous 
year, 1992, we had received $21.3 million, which 
was short by $0.9 million of' ra's approved figure 
to meet that year's planned reCquiremnents. 

The trend contiiues into 1991, when we latunch 
a new 5-year plan but expect to face a gap of 
some $4 million between the Tc-a-pproved plan­
ning figure and available funds. 

From the first CltS to the Cor' budget, in 1991, 
through 1993, we were able 1o Sstaii our research 
capacity by reidicing adlinistirative aid opera­
tional spending. With the shortfall in the planned 
1993 budget we must, for the first time, sacrifice 
part of our hong-terill capahility to lproduce results. 
For the time being, we have reduced our primla Ty 
scientific positions from the 59 planned foi 1993 to 
only 49. At this lime of writing, we feel renewed 
hope that f'uture funding possibilities are 



promising, as the CGIAR takes constructive new 
steps and mounts a vigorous campaign among 
donors. 

The research program Will, during 1994, be 
reorganized into projects which will be funded 
according to their priority in an institutewile 
perspective. We will thus be able to respond to 
budgetary developments in a systematic way. 

On the administrative side, we have contained 
expenditure over the years to an extraordinary 
extent. Ahigh proportion of our costs isfixed, no 
matter the number of our staff; so costs per senior-
scientist-year could be expected to increase as we 
reduce staff numbers. How-
ever, we have managed to 
reduce our real costs, taking

inflation into account, during 
the 5-year plan period. 

We also had to take 
measures that affect us 
personally-international staff 
are receiving no increment in 
salary for 1994, and some 
benefits have been reduced. 

We are mindful that our 
sister institutes and other 
research organizations have 
experienced similar jolts. We 
are all regrouping under thefored utrtwiesrn 


forced austerity, while striving 
to retain program balance. In 
addition, [ITA has its "town-
ship" to support, the commu-
nity living facilities within our 
headquarters research station, 
while maintaining construc-
tive activities with niany sIb-
Saharan national programs. 

West and East 

,worldwide, 

New hybrid to fight ablack plague Commercial companies 

In continuing to take our research and training 
activities to the agroecological zones where our 
collaborators will use the results, we reached two 
milestones during 1993. We signed agreements 
with the governments of C6te dIvoire (in March) 
and Uganda (inJune) which will strengthen our 
partnership with the research systems in those 
countries. 

The initiative in the moist savanna zone at 
Ferkessedougou, C6te d'Ivoire (which is described 

on page 41) will provide a focal point for maize 
improvement work in the moist savanna zone of 
West Africa. 

In Uganda, 'Trahas built a regional research 
center for collaborative research on cassava, 
banana, and plantain with 15 East and Southern 
African countries. The new center isbased at 
Uganda's long-established research station at 
Namulonge, near Kampala. 

New releases 
From the results of our research in hybrid plantains 
with resistance to black sigatoka, a fungal disease 

which is the main constraint 
inplantain production
 

we registered
N 14 improved genotypes in 

the public domain for 
unrestricted use. (See story 
on page 23.) In another 
development, 7 years of 

trials have demonstrated 
that sustainable crop and 
resource management 
practices can enable peren­
nial production of plantain. 

In Ghana, the govern­
ment released 3 improved 
cassava varieties during 
October 1993 with local 
names. We had helped 
develop them over a 5-year 
program of trials in 8 
locations in the major 
Ghanaian agroecological 
zones.
 

made seed of several n'rA 
grain varieties available d&iring 1993: in Nigeria 
(maize, soybean, and cowpea) and Mozambique 
(maize and cowpea). 

Inbiotechnology, during the year we estab­
lished a monoclonal antibody production lab at 
irr,x, in collaboration with Agriculture Calnada. We 
made new collaborative arrangements with the 
John Innes Institute in the IK, for 6 biotechnology 
projects in banana, cowpea, and yai improve­
ment. 
We perceive that modern biotechnological 

research isapproaching the stage Of pullic impact 
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in African countries, so governments must prepare 
themselves to deal with issues of safety and ac-
ceptability of the results. The igi erian government 
requested us to hegin working ,,itb them, in 1993, 
to help develop biosafety guidelines for biotech-
nology in agriculture. 

An era ends 
Large-scale projects inseveral countries ended 
(iring 1993 after completion of a variety of tasks. 
Long-term, in some cases muticountry, projects 
were part of an approach to investment in agricul-
tural research during the 1970s and 1980s, when 
the overriding concern was to strengthen national 
research infrastructure and equip scientists with 
new crop technologies for adaptation to local 
conditions. 

Research Network (ESAMNX) ended in Septemher 
after 7yea'rs of support to root crops research 
among 11 East and Southern African w,0untries. Its 
work has devolved to two new subregional net­
works, the East Africa Root and Tubers Rese; rch 
Network ( EARRNiEr) and So)uthern Africa Root Crops 
Reseach Network ( SAIMN.r), to which 1RTA will 
continue to give technical support. Both corn­
menced operations in October: rARRNET among 5 
East African countries, from its new base at 
Uganda's Namulonge research station; and SANE1rT 
among 10 Southern African countries from 
Lilongwe, Malawi. 

Also in Southern Africa, rrA concluded 3 years[ 
of cowpea breeding and production improvement, 
as well as strengthening of research cal-.ability, in 
Mozambique with the Cowpea Research Project of 

the Southern African Development Commu­
nity (SK\uC). The Mozambique branch of 

z"	World Vision, an international nongovern­
mental organization ( NGo), plans to support 
adaptive research and multiplication of 
selected cowpea varieties. 

New partners and partnerships 

Inother respects we have been setting the 
stage for future work with NGos to flourish. 

Allies against downy mildew inNigeria . 

The Semi-AridM Food Grains Research 
and Dlevelopment (S.AFGRAD)) project 
closed in l)ecember after i7 years 
(luring which iirr\ gave subLstantial 
technical support in maize and cowpea 
improvement, in the Sahelian region. 
We will continue to work with the 8 .' 

countries that are carrying their collabo- ib 

ration forward in a new network for 
maize research: the West and Central Africa Maize We organized Imeeting with NG-os that worlk in 
Network (NTCANIAN). Africa, to begin building a partnership with them. 

Scientific manpower development and maize (See story on page 42.) Nxoos in seeral countries 
research have shown extraordinary impact in are growing into a strong source of support for 
Cameroon as a result of otir collahoration with agricultural development, in response to expressed 
National Cereals Research and Extension ( NCRr), a needs from farmers and urban groups. 
long-term bilateral aid project which has been As concepts began to develop within the CGIARi, 

scheduled to end in 1994. about how research should be organized in the 
The East and Southern Africa Root Crops world's developing regions ()n the basis of 
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agroecolocal zones (the so-called "ecoregional" African rice germplasm at Irr:\, integration of
approach), rr was designated the convening training programs, hosting of research activities 
center for sister institutes working in the warm according to location, and joint governance of
humid anod subLhuiMid tropics of Aftica south of the specific research programs.
Sahara-that is,West, Central, and East Africa and 
So,rdern Africa. Growing confidence 

In tanden with these beginnings in The environmnent in sul)-Sahi-aran Africa appears
operationalization of the ecoregional approach, imn-, increasingly favorale for research initiatives.
has been considering how best to respond to the 
environniental imperatives set out at the Earth 
Suimiit (the United Nations Conference oi Envi-
ronient andl Developient-i'xNC:), in its "Agenda 
21". Our work in resource nanageient in the 
humid forest zone (see "Research perspectives" 
and highlights on pages 10-11) relates strongly to 
those concerns. In addition, our Plant -ealtll 
Managenent )ivision has been invited to take the 
lead in organizi g an action plan for integrated 
pest ianagenent for the CGIAR that responds to the
global priorities. 

To encourage wide discuIssioni of UNCi.i) concil-
sions anid how action could best evolve amiong 
Africa's collmLunIity of research and development 
organizations, irr\ invited Mostafa Tolba, the 
former executive director of the United Nations 
Environnent Progranime, to give the fourth in 
iir.t's series of l)istinguished African Scientist 
Lectures. In April, I)r Tolba spoke on "'lhe Earth 
Summit and Africa's developnent", 

We worked closely with the World Bank-
sponsored Special Program for African Agricultural
Research (sl.,..\l)during the year to develop a 
framework for action in tile humriid forest and moist 
savanna zones of West and Central Africa. 
Iln
1993 we agreed with cl.\i.\Y'-r oil regional 

responsibilities for research and training in maize 
varietal development and testing. inrA is responsible 
for naize inproveient and crop inanagenent in 
West and Central Africa, while ci.\.,ivr takes re-
sponsibility in East and Southern Africa. Plant 
health mnanageent is irr's responsibility 
continentwide. Both centers enlCoL.iage anid wil! 

National agricultural research institutions have 
developed their capabilities over the 25 years that 
rrTA has been operating. They have been learning 
fr'om each others' experience as well, through 
networking and exchanges with the international 
research centers. The international centers, on their 
part, have been refining their respective priorities 
and are inproving mechanisms for inter-center 
collalboration in conmon areas of interest. In maly
countries, as a result of groilg research capability 

and experience, a base of confid-nce has been
I)uildinig up which isessential to the success of 
scientific enterprise and which lUgurs ,,.Wellfor the 
resllts of their ongoing work. 

I)evelopment of scientific mnanpower and 
institutional facilities of nationial prograllS has 
triggered changes inl ilr:'s relations with them. 
Fron the earlier, simpler conception of our mtLUtlal 
relationship .Sa process of "transfer of technol­
ogy", we are moving at variable speeds-according 
to circumstances in each case-toward collabora­
tive developient of' the research, from idea to 
process to adoption stages. We are working
togetier to identify and then realize the opportuni­
ties for research to tackle a problem or nake 
hlleadway illplo\'ilg on11-farM food production. 

Instarting work in Africa as an international 
Center, 11T,,\sought to de\elop technologies for 
farners which the national prograns could test 
and adapt to conditions in their varied environ­
nents. liTA training prograims empliasized crop 
production technologie:i a1d1individual training. 
we saw ourselves at one link in a "chain" of 
research progress:

jointly coordinate exchanges in Chain of collaboration to produce improved agricultural technology for Africa 
iaize germplasm, info rmation, and 

training. Advanced International National National AfricanLboratories Aqricultural Acricultural Extension FarmersAs aIresult of'the CG review Of esearch Research Services 
rice across the system, \VAIDA and Centers Institutes 
liTA have agreed oi connon areas :Baf..c Applied Adoptiv
of research interest and collabora- research 
tion: long-term storage of \Vest 



While national programns have grown stronger, 
rm,,'s understanding of the agricultural setting has 
deepened with experience in dealing with specific 
environmental and farmer requirements. Our own 
research and training role has changed along the 
way, so that wve now work with the national 

programs in a conceptually different system which 
runs the gamut of the research-to-adoption pro-
cess. 

MNoreover, fOr the results of'this process to be 
truly effective and have tile desired impact, the 
farmer must p:rticipate in the research with the 
national program and irr:\.The farmer makes a 
vital c )ntribltion in identifying research needs and 
in determining the rC(uirements of new technolo-
gies. 

The new concept can he described more simply 
than its predecessor, although it is born of ex-
panded avareness of the real complexity of 
agricultural development: 

NARS 

FARMERS 

.I.A 


Upstream/downstream on the continuum 
In substantive terms, tile nature of our joint re­
search ventures can range from "upstream" to 
downstream". 

Upstream research involves generation of
specialized ilformation which countries require in 

development of a technology to alleviate a prob­
lem they have identified. One example isvirus 
detection work with monoclonal antibodies, 
whereby virologists conduct diagnostic studies on 
crop viruses for control purposes and exchange 
information with rtA and interested countries. (See 
story on page 38.) 

In another example, soil fertility decline and 
weed competition are problems common to most 
maize-produciLng countries, which have formed the 
Collaborative Group on Maize-Based Systems 
Research (tomis) to address the basic issues and 
possible solutions togeth1er. (See story on page 19.) 

Downstream research targets information on 
end-use re(luirelenkts. Through on-1arm trials, 
researchers and farmers deepen their mutual 
understanding of the factors which affect the 
on-firm use of technologies, including man­
igement practices and environmental and 

economic exigencies. Farmers' feedback 
helps scientists to improve design of new 

Characterizatlon Dia Is "/6m'iloft technologies and to depl()y existing technolo­
of the target rolhe fdked gies in the field for optimal benefit. (See storyarea problem .S 

In this conceptualization Of irrA's role and 
relation with national programs, the links of the 
earlier "chain" of research have merged into a 
continuum that proceeds from the onset of the 
research process to its resolution. Distinctions 
among basic, applied, and adaptive research, and 
extension and utilization phases, are no longer so 
clearcut as before. 

At most steps along the way in the development 
of tile research, all the concerned national as well 
as international collaborators may need to be 
involved because of the specificity' of requirements 
for the desired technology. Inthis continuum, 
lational and international researchers and firmers 

are partners in a joint venture, each contributing to 
the extent possible, depending on the mix of 
circunstantial factors. Ideally, collaboration 
achieves a collegial balance with effectively 
matched contrilbutions at every stage. 

on page 42.) 
In summary, fOr effective research results, 

scientists from both national and international 
centers need to work together with fhrmers, along 
with others from u;os, private companies, or other 
agencies with expertise and an interest in the 
outcome of ilproved fa.rm1prodtcti'ity. Niany 
aspects of the research process call for the unique 
qualities that each brings to the experience: 
•sources of relevant infornation 
e material resources to stippo)rt the research 
e experimental approaches with end-users/farmers 
* different modes of interaction in accomplishment 
of the task 
e different opportlunities latent in each situation to 
be exploited-all require a collab(Orative relation­
ship which succeeds in spotting and combining the 
right possibilities \within the research setting. 

Ecoregional approach 
The evolution in collahorative relations corre­
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sponds with new developments in international however, tile international centers increasingly
research strategy: the "ecoregional" approach to 
 seek to enable the national institutes to take tilethe organization of research and training among all lead in setting and achieving research goals.international centers. At IrrA we see how tile involvement of interna­
lirA and sister institutes are reorganizing their tional centers in national agricultural research andactivities witl reference to the broadly defined training has enewed its pur)ose, itsraison &I'tr,

agroecological conditions 
whicl govern ,Igricultural 
production. National )ound- Il c2 
aries were,of course, not , 

necessarily drawn to coincide .
 
with agroecological zones­
our mr1a) on page 9shows 
 .4
 
how the forest and savanna
 
zones ctit acr(Oss llny of tile ..J
 
<;aM countries, with the forest 
 . 
zone falling within 13 differ­
ent coUntries and the savanna 
withii 30 countries. To help 
tOcts technicatl inputs to
 
research within the zones that 
till witii,COunt , iT:\ w\'ill,
 
during 199-1, f)rm])ullte its
 
f)lans and activities on aln
 
ecoregional basis.
 

Scientifically, this ipproach An ecoregional view inGhana
 
ma1,.kes good sense, becaLuse it
 
ref(cuses everyone's attention on area-specific with collaboration on an ecoregional basis. In the
resource and crop management needs, which are 
 new iYodel, oIr"joint approach in the processes ofthe crux of agricuItural production. Resource characierization of tie environmental setting,
mnagelelt must be locatiol specific, in order 
 diagnosis of problems, identifying and developing
thit the resources l)e husbandCd effectively for of technol{)(ies to address the needs, adds impetus
maximum benefit in production. Research can 
 to the empowerment of tie national programs, as
further determine the corresponding needs: im- well as promotes the chances for success in solving
proved crops, plant health management, and particular problems. That takes us Isclose Iswefirmler practices that will respond optimally with can be,at present, to the ideal of self-reliance intle,given resource base. agricultural development.

As an increasing fp)portion of rrlA's In this perspective, we commence iIlew plan
research 


and training takes place in the agroecological 
 period, 1994-1998, with tilencouragement of our
target areas, and involves national researchers in convicti)ns and with hopes of replenished funding
the countries concerned, tile activities become 
 from donors who are also convinced about the
increasingly tailored to needs as they are perceived importance of our work. 
by national scientists. \W:hetlier collectively in 
regional groupings or within their own C()tlltry. 
national scientists increasingly interpret the prob­
lems to be addressed and identify, so1ltions to be 
sougllt, in collaboration with internatiomial centers 
that afford access to external resources. Tihe 
collaborative relationship remains dedicated to tile 
caise of imlpro)vement of farmers' productivity; 
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Concern for protecting biodiversity inCameroon 

IITA and Agenda 2 1 
At ir..\,research has atlways sought wise ways and 

Mean t()Useresorceforprodctin, rap 
use resources 

satisiving harvests, yet sustain the resource base 
through improved management for even better 
harvests in coming years. 

Environment and sustainability have been at the 

means reo for production, reap 

irA opened in 1967, ascenter of its concerns since 
n it manateareahave11rA's research activities have focused on thoseagri~lti11-l piblenisagriultralpiobemsin ts andae aea aveconcerns from the beginning of its first medium­

stemmed parly from adverse environmental 

changes. They are the concerns that the world 

community ispromoting under the banner of the 
Earth Summit-the United Nations Conference on 
Environment and l)evelopment ( INCmI)--of 1992 
at Rio de janeiro. 

The Earth Summnlit produced an agenda for 
action, to address the challenges of the 21st cen-
tury and beyond. "Agenda 21" sticks to prin-
ciples-it describes current concepts of sustainable 

development and environmentally sound manage-
ment of the earth's natural resource base, which 
should gukle the development of conservation 
policies and activities, 

Most environmental iSSues that affect, agriculture 
relate to management of natural resources and 
conservation of genetic resources. Agenda 21 asks 
agricultural research systems to ensure that their 
work embodies the aims of resource management 
and conservation, so that production goals may be 
realized and the resource base maintained for 
future use. 

During International Centers' Week at the end 
of 1993, the CGIAR agreed to focus its research on 
issues which address Agenda 21 priorities, where 
each center's own research domain relates to them. 
Generally for c(; centers, the related concerns are: 
Adegraded lands and their marginalized populations*gntcrsucso rplvsok ih n

genetic resouirces of crops, livestock, ish, and 
forests 
eintegrated pest management 
* geographical information systems, with data on 
physical, biological, and social environments of the 
research domain.lse s 

tersplan n1989. 

Soils Soil productivity is jeopardized under 
intensified use without restorative measures. 
Forests dwindle with overexploitation. Weeds gain 
ground and depress crop production: eventually 
they can calse farmers to abandon their land. Soil 
erosion can occur where sloping land is not 
protected.

prtcdTo arrest the process before degradation be­
comes irreversible, IIA has pioneered research in 
conservative land clearing practices for tropical 
soils and in fallow management with leguminous 
species to restore soil nutrients. 
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Biodiversity irrA seeks to conserve genetic rather than attempts at direct elimination which resources, mainly through preservation of crop can fail because all the Supporting factors in thegenetic resources in long-term storage. problem cannot be controlled. Scientists in relatedirA collects germplasm of' wild and cultivated disciplines help in designing the defence, whichspecies for use in development of high-yielding shoukl combine several environmentally consonant crop varieties that are adapted to specific environ- methods in tile expectation tha.1t they together canmental conditions. The aim is to stabilize farmers' be more effective in the long run than any one 
production at increased levels that nonetheless are applied alone.sustainable because of improved resource and crop
management practices. Resource information system Inthis visionUltimately, with stabilized production, farners of how to achieve agroecological sustainaibility, thewould not need to clear the remaining forest lands, key to effectiveness isthe correct deployment ofIsthey' now do.Thirough reduced forest destruc- technologies that are designed to counter prioblenstion, improved land clearance and flillow mlanage- in their specific environmental settings. Both a fullment, and stabilized crop production, biodiversity understanding of a problem and the design of awould be protected in natural habitats, remedial technology reqluire the right kinds of 

information on the characteristics of the situationIntegrated pest management irrk's work and the needs to be met.
toward integrated pest management in sulb-Saharan irr\ is continuously renewing its resourceAfrica ains to sustain rather than destroy basic information system, which contains the key agro­ecological relationships in the environment. Build- ecological characteristics of tIie African continent ining on its success in biological control of the areal units of 10 square miles ( 16 square kilome­cassava nealybug in the 1980s, iiIA isdeveloping ters). This system can generate maps such Isthe'groecologically sound strategies for habitat man- one on these pages that delineates the principalageinent against pest and disease attacks on crops. agroecoh)gical zones in ii:k's mandate area. The
Appropriate conbinations of biological control, 
 system holds the datallas, on which tIr:research 
pest-resistant crop genotypes, and cultural prac- and technological development isfounded.
tices are employed to conserve the integrity of the Information technology is beginning to make
food chaiin within the agroecosystem. 
 sufficient quantitie,; of data oil environmental

The guiding concept is manipulation of the conditions av'ailable to researchers fbr analysis andenvironmental elements which cause the problem, use in solving such large-scale problems as soil 

IITA and UNCED: Research on environmental issues 
ITA Research Agenda UNCED Program Area 
Development of more productive and sustainable systems Combating deforestation 
to replace slash-and-burn cultivation inthe humid Sustainable agricultue and rural development

forest and moist savanna zones 
 Protecting the atmosphere 
Collection and characterization of plant genetic Conservation of biological diversity 
resources (crops and multipurpose trees) 

Sustainability of different cropping systems interms of Sustainable agriculture and rural development

nutrient cycling, soil structure, erosion control, Managing fragile ecosystems

reduced weed infestation and other indicators
 
Development of pest and disease control measures' that Sustainable agriculture and rural development

avoid the use of chemicals
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Agroecological zones
 
of humid and subhumid tropical Africa 4
 

Humid forest : ! q
 

moist savanna .. 

Mid-altitude savanna and woodlands
 

JArid and semi-arid lands
 

stations 

2 Onne, Nigeria 5 Mbalmayo, Cameroon
 
3 Cotonou, Benin 6 Ferk~ss~dougou, Cte d'lvoire
 
4 Kano, Nigeria 7 Namulonge, Uganda ",
 

1ITA 1 Ibodan, Nigeria (headquarters) 

degradation. Ir.\ is developing analytical ap- for problem-soing teclnologies, II'r. Will be able 
proachcs which expl)it the volumes of cat to to fit solutions to problems with improved efficacy. 
characterize environmental conditions and the l)uring its seconcl medium-term plan period, 
changes occurrin, tl-rough physical and sociocco- 1994-1998. IITA has expanded its commitmenrt to 
nomic causes. II.*\ has selected agroecologically research on environmental issues. IrrA's research 
representatike 'benchmark" sites where relevant agenda directly relates to several major areas of 
observations will be recorded. concern outlined in Agenda 21, as listed in the 

As knowledge about en\ironmental characteris- accompanying panel. 
tics and famners' needs comes together with ideas 
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The organlizationl of' the D ivisionl wx.is
SResource and Crop

ecorcoia] framcwi'irk adlltetd lV tlie 
:(,., rdivl eyitrsc:ircl activities a n
 

w+tre intcorpoirated liiiI thei.uniiti 1CE
krest 


ann1 u apnlli vhile :ietn11(isi savan\ ramiis, 

inlaindl sallcs' llrlil','i l.+lvc.
 

pri igra inved
ws disM il 

Moist RUNOurCe Highlights 1993 
lieltI rclh anlres 

Savanna c ltiii, i lloGlhalna \\iih ieliical Suppil Irt the Used in til. ,it 'of tilm ilnpatct of variousC ' lil)lilll Cillahoriie G(roip o)n.\ljizec+I ICe'l of bnI'llill'ointhe SOilS chliiicalProgram itll('dvCl variouns Syste Ilesctnri' ((:isiW)I. cinItttm t'c Mn ilV,sicail .riGIr,ttiCS: ritlintii u:
 
Icgilies as \\'CstldtCentil Alrican insiiitcts (seCe \\cd sc'ed Survival, cet:illislihncnl lnd 
tci liltiins of' article ol page I"). growth: nd crop growth arid \'iCltl.SiSItilinl Culipiniig y 'SiCilIS,:Iswcll as Buring Ca llh It-,e'fective ma.iagelltcill
 

hCnef'ilSt 10 lie s()ii d Alley cropping studies illthe derive(i tool for f'arners if thertOiII the,bio Cieh 01' is 1ihflitCC 
ilir( igun-ixitg cgtliis, sil irgaic smini forest-sirina iransitlioin zi ll) I hcIwveen its h'tie7ici:il effci t ion 

1 


titteilcr, Mrindi iliitI rii. l.eglVtiitleh.-l,, reviltlighl iilriigen levels in roo its of COnin ii, n1utrient sUi',p)'l, w sL)prUs-
IaIlgd talli w lcsyllshave Ie_,tn i /'tI'iia rllttl (,Iiricj'l, species. I :ill tthe siilm) arid disruliiV, co'nsequelces
s~lliw .sigriliicit:it ietiltsi~,iii n. (il its (l Were t i0 11:1\'- ro if hIwa'ua ulnrd (lintiiricni loss, deSiuctVolliif oil 
ilitii IVrSrc, iIi'irin:ih, toiippitig )entl:ild below 6(0 ctlilters tilder strucure, Il ss e'frgrMniC lter).


(See rrticle, on I)get Ii). liC Si stilIce. il' dCcpest extclt 0[ 
 Weti ritd 'Midgleigtiiin ilnrilagellelt
Nutritil iothluctiiol tll;it\ittintlc, I llaiz liCtiwpelI rIooits itll tlev' slied aitte sCcnippitig ,tiitlies itutlhteri C iuterooi

wite ralell'of horfitc us anid shrtil trials. IlIihilg-tertim trials, I,€a'wlu was beinchmark site. T .'illn (ICueph1'Si':il

Ie'gtliIICi Utlt i. ilt ir c wlitedgerI tL tite c[lilrlril IIItnIsits (:.ihu


\\:i Stutli,( gette \ h i spec5 ai3.i I'ithI glli miokua
 
%VeedI-stIlItrS.SingI :iti oiltilP)0it
si-ii highest lltaize yields ti)lloiwet. Iby I , pe rlcreivcd nis the lIaruers''iIl 

nbillties. liir It ithli te riIiil Mii teiei\U Gl ici ia. lpriairy wcetI 1rillei,niild the COiII)lli­
.,SAt;XlI:/ il Res,4tis si ii .1ed10c1(ines. ti\sUihilit" ifkariolls cIssavi c'ines
 
pair'n,,iould l sc.oIe Inlo'r Characterization iif Iglie'tlitiral igalinit s\etlJs.
 
be et'.ihiilIMLs
ii Ii li illiitlitio in Miild pr iticti) ilh Moist sVi;vninnai, With 1 Iisting alley cr li lg expleriliilts

niilUllill ii iil liill :lrjInIlilI. icut'll siicLilec Iiit_iliC niil aigrocciiilgi- were utiliZe'd ill
i0 i te ii li.ss'ssinllg thfe C ti' f
 
N il .lii0u1,g ls ICgtiIIie C c ;l d )
,lllitiill ILrI- c'ciiLV faltures. Citit illt with idelificili iil rutniiig (ltin:liiy Ailld (]lailtitn ' ald

\;irictl \%idlly ill tltit i lsiiaililt int idi I distitlt crippiig sst lls
iil Ili lel'ii f lItitt in .iili t)lll i>rg l.mic
 
uriicdtl wiilh aiter plaiing aid
ltiitl 
 \\'cst aild Cetlilal .\fricaii cotitlries. Ill illlte', tirictll cVliiig. sil IIIfnai


So iltylc. 
 loi ikiig dilhC d nilii SVsliC ictivit, Iitll pi ieit_ "lhet ihose , nutitl si iiiiI 
'Sti(liCS i (i liltiti 'Mid qLuallit' i fsoil 8 Ill, ()Ithe grictlturaltiii ill lll (Stih.Slts t'l N,( veil lit'il jldi hi :1I'lwllo 

irgnltlic' iltittr I 'cUS'd i1n its source mind regii il to he "liCirll pcoliVL\,15 iild ll)n- Ii iiiiicl itilpait oil
 
ici',i'ietl 
 t'i-ll ilililnig ilin l lr titc,. tlri\ -ni-. While -- ltrke-tlriel" pritllcltiiil Iilh)ogic'il rind I)lISiC'-chttiL'.il I'lact0-S. e , O o>' t lr i o~ t er A ) 'L ti i 16 " l, ,iTlh ' il r,1ini l ll (lilt ''Itiill~ Ai(> nl(, I'o' . MI)i (OlI l ilil \ \ s 

hirer iIdit (.2S iillilliiltrs \\1Snitltitiificld tiit)ileCteiC ill I)93 See rclaetl irli'Ci 0[in The third and final phase oft lic

iSft' ilie 1'lV i ill
Most iil lit r,Mit111:11Cl' iii0l. lI rai/'et'izill i i \\esNt AIjicain s' tlsCin, C iklliloIirnitiV, Sltld i (:l'CISS3i'nill Aric'

leitrliltV-ie iiit4 titli iii igieS With ()it 12.) Wpage (()Sl:5) ci iluitiid wih illail'eCS iif
iilillniivtl di'ieii f p A Arti iilt taSS;l I)rCl'iicSilrg, til ii'titng. :aid(
gri iiittnti wet, tCSti i itt f~irtiLi ill Humid NIliIIVSiCnil Collsilillitiioil. I ; ii'gMiliL'd wioirkslhoiips

l'hiciiSt iteit "leitlclnirk" Sites wltic'h 
 chirnictlrizail(iln f1 illII) of1th'e Cisl i\:i-lii)iticitig Sltitl\' 
;irerellrc.silttiV i i iiket itt.,, inl Forest IUl'lite' littitlir ti itliis ir rllaratiiil oi rcp ris .
aith aritIih ir aivailaihility itlitIII t't /ile tiltinuL,i l 1il eirlier wioirk: Il)iLNCaI (jlliy Mis itViililtl itinil 

iilliitlWih hl hill Anlipisti lr.il Program the I,(i()(-lictnirc cilviritlilcutnil t1liardtltcnrdtil,00ls an II 
Cr ill-OiAMSt flitliilg ti'iliuilit'. Ni ill- Mbniltiii fi rini)i ititUii ill istlsu ).()ticr repi iris i ll 
g l'iliteIltil rig,- iglCe!, illtile i ew e Site, \ith tiitliC, iritiCs itntler+i lltliViti ill. iitCttSsiilg,
t( ll ItaCIctI a vie\\ priil ir illiwith to fIllitrc eillist- Oilvil ' WCt l (Ldiliiii liin in. initidit. S tlltn l, ollillll s.icl tlitiler­

ir>illl +
in)(111 lln lil I&1 1Iht OS ii(ilii "i(~ 111iv'till o~rga;nit imiillteitIIli . tCi;Iiil Aintd )iohl~ ilIr)\+VCt)il ;int1 C.iit lioIil, A1 lOF

Ittiln2 gies.Il0 Sioil filtillil iili)JIt UlInlillgactivity, Alltl ioif were 

l.C'gitlleC-' :t'ls I tc'llihiI'lO.i iCillg 


'rictic's iinllllettiL. 
'cShre I&ifresiti; l iiiltasS ailtI loiret tlC.ilriiig.

dC't'hlc'ti altl .ll lllitic with lariers which is AiCoilllln I'llllilg ritttic , Characterization 01' lie ll''ers' 
partiiilc aiii il HItilinl. (::lmlii in a tl ,\tullitlii)inaiir 'Jll l t'i iithi \\'b5 It s itill prattlicess ir e:ist' ailld ltillaigll 
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in the heMlliI 'mrest Zone c1)6ontinue(r With 

:nalysis 20-village diagnostic survey.o :t 


)ata were :naleyzed (in tre specieis, plaint 
:.'-sociaitimls, planting schetdules, and 
fallow periods, l)ata (in traditional aid 
mildern eeiC Ilvict 'liVitieswere 
aria ly/ed to determine profitlability,0rturn 
(in l:abor, and Ilse (I*I iihr and capital. 
,'q,:i(iSfist l rA'S Forest Statiii,I I,1Ailuid 
ski liisson (Yaoiunle ) hekLI a1worlshl) 

on tietlli Iligy, dtllthats, :rl Ia if'findings 
lhe stuvy fir Cameoon inian ,.lciiguCs :it 

tt uitmmm .1t1e Is/itttrc' hc(r 'iH.t( \ 

Related stuLies ol tie uses and1lehe 
miarketing ()Inotibicr forest pr(iducts 
hCaini :mid. initialy, fiiuld thai the nt 

ad l tllial plantgCollietry anl Crop 
mixture. lhe information is used in 
selecting t'clhn(mlogqics which will he illost 
I'nlkuictive ii aIgiven target area. 
,ii
nulalionl tividCls Cm)loy vIrich ifth' 
data ill predictive exercises which olbviate 
the need for extensive agrolumic trials. 
For example. prelimiinlrv Iildings with 
Vcreal lcgriici intera'tiins showed that 

irtrcrroppng o"maiize and si ryhcam docs 
not siglificlitly'llect nma1ize yield but 
doIies Shoiw greater Cfiicinc'y in nitrogen-
Ul'
use than with sole-cropping. 

Agroecol(gicall StuldiCs [lit 
provided 111 rAigrams with d:t:i :ald 
niaps on )r(luctiioin pItetials and 

I)il 11 I"Ore.t prodLlutcts 'ais coIstraint,, t()rmargin i ir sum rise inl selctionl i SLue'y 
hi-her than thi:tt fIr fIoid Ti)S ill Ii ll 
mrenukets. (;riurdriut shn\wed the highest 
profit niargin anti ing I'iiid croips. The 
stud' conmufirms tie strategic importnance of' 
sutcth fiirest l)rilutICtsilf(orest prtestervation 
res.lrmmh. 


A 2-year agro-ethnographic studl 
in I\illilges near Nlhalmuaxo):I\o Wis 
ci'imiltedt. It idmtiflit.d and character-
ized. fir pur ises if teclhnoloihgical 
dcsign,. fCurmmrs' uma3inuLists (i their fields. 
lhe t lso evaluatCd critical \illaC-
l\el ft'iirs which Shlape farmers' 

ir rsearch sites. The Unit cintiried 
ciiflaiiratii n with hi \West and Central 
Af-riCt'm national programs il 
imacr chal:tracteriztuin it'at'ri'ulturmil 

sy.stems, Ii ir levelhmpient (ilsustainable 
tecindillogies, which imvlves tie se o 
geigraphical and resource nt'irmatimn 
syvstems. Culmllinating 2\'eAr's o lprep;irat-
tory woirk, the I nit condlIuctL :ilwirk-
shop finr national collab'r:tors mimthe 
rises rif resitUrcc nlinrilition s\'stCms il 
SU)ipirt of lgricriltural resclrch, eS)C-
ciall' inl Setting l)riimritics and implement-
ing plans efficienily. 

resiuir 11r1il:mgeUnCul SSttgiCs.,f()('tlsigl, 

il tIma:mil:mhilimy, rIe antMd iCmnlltril 
Lind and lIabor. (i inivstment dciim ilS 
And1 ial i rgaiziti in.iin s()it 

Alley cropping trials inthe hiumid 
fiiret.S Z0)mColltiriCd tri ssess Il\w 
If'elsihle isctinoiuiis ,mpping with 
IhClgtniws miiff'ferent tree s)cies and 
Withlidillel-mt tilkige priticcS. Inl the third 
.'CeIr m())ig.cri ipoplrductivity 
shoiuwed niadvanltage fri mihedgeriw 

iumlgs. \V''ecmtl pressure was, hmiwe'\er, 
rem,uI \'ri lh lp''tent't. if Ihedgcrows 
and hy tillimig If ftie s()i.In failrlir-
iiall:mageft rials, resrilt 1tem filtslm that1 
Cril)ing l i(ls little :taillimin f mIrIiii's 
sio long isfile' have fetilfe plits ()I' 
secoiiLiidla ' f)ret. vilhiule timtemin tim 
cle:1ir lid cullivlt. 

Isroeelo tline.A I ca I g ectfla nt'i irk, amnd 0t a"l midjttlinlt'nsilii' Unip:inid

studies were 
C(mllectemd 
aind 
ainalyz'e 

foir Sm'recming if mi's mnanml:it(t'r()l s, 
lfic'using mil water requiretments, growing 
habit, poitential i)ro(ucti'it ' . light lSe. 

In the characterization mI' West 
Alfricam inland \;aileys.as pal i' all 
investigatiomn if their Irmmucti'_i e i)tetif:ll, 
c(iiiptter-f)ased ''maps Ispatial .ligital-
dttat vere created with mmi.'slayers) 

metloimdimhmgy fi ir region:l pllpilg, 
whicl LSSs Ilitl-reCsmluti llsitellitC dlt.i 
fri_01 .iv IdsiltlamLI tilt.inTI SpIot 

'lhe two stud "areas fi)r 1993 
inclrded Kadunia. Nigeria arid Save, 
tnil. Elclh lll Cmvered a fill l.aldslt 

framime, Or alb(mut 3.12 million hetires (i 
little larger ill llwainda.area tha i 
(rotlndirutliinl \w.Is
co1ncicitd to veril' 
s:tellite imuagur, ill"Strdy areas within 0 

tWest .i timeAfi'in cmourntries: areas ill 
Moist Savainni :nL I in ite hininid forest' 
zlone lT date, results reveal hailintensit'' 
()If t'illeiillinlaid valilt,\" increases 
significantly with drylies.s in climvilte, 
(letisity uif' Il)rtlltiin, density of' rmld 

c'ult
ivatiin. 

All Stud liildings \\illshiared
mie 

:n10ni4 the I I (i)iihersuif' the cm(iiosmuritii 
fommr \fria':m.inlaimnd valley research in West 
,stalhllisllc(l irmlinatiolminlun 1993 Ilir Cmim 

mhnif'itli lgiCs aMid plans l'ir inl:ltl 
valle.' research, the imiemifers co'inmprise 2 

clie :\,
(m;c ( 11 \\.\Im\I, (.IliA),tIle 
\\;innld Slaring (Centreii the Nethrknirds,
 
.1nl 7 :\fri, l ilionljd 
lrogrtviS: ()I'
 

Benin, Iiurkinm liso, (mtv (llvire,
 
c(.;liul,
Mili, Nigeria. and Sierra l.Colle. 

Evaluation 
oresry ofro
ormultipur­

developmeje nt pose trees 
mlid shrubs 
continiied. 
with ICRAiF 

collahoration, at hadan, the Iligh Raiflimll 
Stltiol it()nlne, .ild the I itliid Fo0rest 
Stltion it,balillyo, for their potential 
role in agroflOrestry technoligies. Project 
activities grew ti ilicludC germplasm 
collcttiol anld research oinpropagation 
techniques. 

Psmhhjrvest "lhree
 

siimple 
e hnolonvgdets 

Werec
 
re.eaised for
 

Wm~einl loist and dr' si\'.Inl:i
file zo(es: a1 
miilticrrip thresher, agrain polisher, and :1 
gri muer. )uring trialsthe threslier and 
pllller reluced postprl inductirin losses 
(Ifi idleterioritio aind insects) and 
tIll)(r rc(luiremnCllts y near'ly' tw i-firds, 
for cereal and lgIivi nuslycrIops (vani 'mir 
each mal1chille): ilwize. si rglmrln, ciw'11pea 
millet, 1i1canld sivMan,. The grindcr Canl 
accomillMdate i()Sl if 'ii id crl)s.types m' 
Thie Ilhostlhirvest 'lecliiligy I 'nit also 
mtmumlifiemd i(illmh arl grnmnit (mil­
pni)t'cessing packages l'mmrsemimct'hXliized 
iperations. 

To conserve croll yields anmdimrov~ie 
ef'fl'icirlc'y inlprocessing, tre 'nitstudied 
tile plhysicall MLntImChalliCall proiperties imf' 
fighi-yieldig sihflealn varietie,. iswell as 

li:mrvestinig and hilndliig )r:ictiL'cs. Yield­
saxillg i)r'iticets w'idemtllli' ed dhring 
te y'ear were h irvesting ittit right tile. 
iif ivamliad alf't'rthreshing illllt(liatel' 
hilrvestlin . 

The Ilnit et.Slailished a network if' 
trained nintilfac'tirrCS in 1993. 'rainii g 
activities included a 2-week cirrse oil 
nm:inrlfctiring (dipmistlhrvest i ioils and 
eiiuimnit, iswell as training mn' 
p)stliavres engineer's in-cr(mrwnltry in IBenii 

(I engm teer"), . l:ila\i (2), and Nigeria (t 
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CHAAc'EI LrZATION 

Pointing the way to optimal use 
of crop and land resources 

Given itat natural l'C finit i 
better meMs need to be reentIh.ssIV pursued for using these resources to their 
opt i aI p)OteltialI. Itt pLIrsit is a coimplcx ende avOr, witich takes Oil an
aiddedi rgenc in sol )-Sa h:iran Africa, liere Ihiod proiucio i per head has 
I)Mn dc.lining in recent decades: in additio n, the vastness of the area presents
probluis off heterogerliit ', which OI 

re rces and Ihe homan pc ptilat ion isgrowing, 

ften defx' si li)Ic, hi i geneiOU soiluLtioins, 
A first step in cIIaracterizing Iho)w lind is-:nd c:anI e-usec fir ex:itnple,

is descril)ing the prevtiling cr<opping systems and practices, as well as ima-
proved technologi es, inl terms of' social anid ecoinonic forces. irtA scientists
hiave, over recent years, cO)Inpleted soCIh airocicess of mcriicha rttirizattiori I,or
tle huIi nid1 hunI;iu11tiitid triop ics il \Vest and CentraiA\frica. 

Following rec'ogrlized metlodl s in c(mc iroiic analysis, a second step consists 
uif ulderst:ixldirng existing faroting practices anil agricIltu r:tl s'steMs in terms cOlf 
such ta'h a:ctCrizatioin. Siithat imnproveid techrlologies cal I) developed,
tested, and or adiptlC to suit Vry ing dCn nins and r(uI uirCinlents. 


A thiirl stC ) 'I clii I 1 tc 
 lllpt a naliing of envilormitin tal reqireI~nlnts
and iliprOx'ed techilogics. so thiat 'high pOtential" technologies can be 
illatc tih wit faris tht ItatOi'ide thell a I igl pribilitNy f'or sut'cessf'ul 

adioipt ion, w .i
t caSilg (Lilaiage to lie environnilent. 

Land-use systems 
las'il oin the w'(rk carried (iit so fir, ii acti'e collaboration with colleaigues in 
African nationalI prograis. IAsc. .itis halye b+en able to describe hi nd-use 
S'\'StS in t'ri s f fciii r broad so ioecOniic sceniarios, driyen b5, either 
increased pOpuIatiin d' nsity Or nalrkel fcirces. These scenarios alre ( I) pipIUa-
tion-d ri'en expMsion (2) piOipuli tiol-dri Ven intensification:. (3) narket-drix'en 
expalnsiOn: ainod ('i) inrktt-driven hllensificitic in., l3C.Use ex pansion isoften 
ln i pissiI l. esptci:ill in areas whert pIciblems otf'tcl cro>p proidCtio' 11-narC 
incost a('titt, IrTA scieltists hav+ tended to analvze interisificatio n inc1ire doselv. 

That cloice isasio supporttd I)\ the fact that population-drive'n (5.i) anld 
larkCt-ilrix'+i, (31% intensificatioin ditllini tes the areai wit h popiiuIticin-driven

land t'xp:insic i cOvering onl y 12% iand miarket-driv'en expansicon a m1ere 3%,cf' 

LoW le'els of cash availal)ility in 

tiese areas Iiiurt heir co nst ain the
 
cap"citY!(ybsorbnc~itecllolgO
nth urcelisceso inpu s or aintain­

Market-d riven intensificalion, in 
coitr'ast, ischlractlrizUd by ' iirOdIc­
tioul Of' prnfitable cash cropiJ) ', Ling 
Pu rcha sd inl)its. ItaIso depends 
upion good transport systems. 
fatvorable gwernnient policies (to

prO'ide anl enabling context), :and
 
most inpiorta ntly, techlologies tIat
 
ensure sustai ned prOidtlct im 0inifcash 
criOps at relativ'ely Iigl levels of' 
profit. 

13CfcIre such a classifica tion Of'
 
scenarios can be applied eff'ctively
 
in agriClItU ra I pliln irng, it mu1tlSt Ibe
 
reatcd to the phy'sical reurUce base 
f,0r crcop prsd uction. This hus Iben 
dOne, il rlationi to tiree key factors: 
clinate, soils, atnd vegetation. Klino\,n 
mlealSUrenIents. such as those on 
rainfill, levels of insolation, and 
length f"growing puriod, have been 
applied. 

Access to markets 
Access to whiolesale markets isa 
precondition fo ira larket-driven 
systemii to be vialie. Aboi it 60% (if 
IrrA's Miandate area in West Africa, fcOr 
exaML )Ie,wa'Is assCssed as htavihg a 
g(od inarket ICCSS. ThIis is beCause 
the ma jiir Celters Of'CO'stafl cointries 
in the region art' well C'onn'cted I)y a 
new ork of roads, as wvell is seaports 
providling access f1or agricuIturail 
n:irketing. Also, beCaUSe tree cropstile land ,irei stlCdied in :ill 1f West Finding out from farmers insouthwestern Nigeria about their crops and practices

Africa (set figure, Opposite). 
Pc pulati)n-drivie intensification is 

ch:racterizUd I) suibsistCnce piloiic­, 
tioin ',Ici0id crops, vith littl' Or noi 
purclh:ised inputs. In areais \v'here suci 
int1 ensificition OCC'us, th+ IC'siLUrC' 
base tends to be seriusly degraded, 
beca use ( I t fertilizer use is IcOw (so 
the soil nit rit'nts cannillit be r,'ple,­
ished), and (2) co ntinucous cropping, 
witIi short Or ino fillow pcriocls, leaids 
to pest I)iliip. especiaNlly cif weeds. 

Inthis study, a"cash" crop was defined asany crop,
including food crops, where the major pactof its production
issold for cash inthe market. TIraditionolly, the use of cash 
crop hasbeen associated with nonfood "export" crops, such 
as cottan or tobacco. 
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that can he sold (cocoa, coffee, oil 
palin, rulbbert -re gro\\n, additional 
tunds call he attracted to maintain the 
roads. The relative prosperity of this 
subregion indicates the potential for 
the remaining i% of the area whlere 
pool access to markets has hindered 

development. also posing a Challenge 

to policy maklers, 


In areas where the tiasport 

systems acr iCi.Ite hut niakt-


rivenl intlensificationhas vtret-
bit
occiirred, has not yet

rret'.sear'ch :k p~ci can 

\\'eigl iprtifitI le ca sl
in f.vor o 
crops, such as maize and cassa:va, il 
which ny cOIIItriCs arC Close to 
self-sufficienc\'. Bat :aCxpansiol in 
mirrket1:blc surplus Will likely need to 
he supp )rteud I, inlpr wed pro cessing 
tchriillOIgies. Free c rops, such as 
C icoa alld oil Ciil.:ilso play acan 
role in tiele 10 1rehunlidparts. Bit it

would re.Cquirli hlr v i.lt tdIlill t'ieLd Sn 
improved processilg tc,'hniius to 
enable Illose clops to reillaill profit-
ale,..,
unader currentt ciOinditiills Of
 
ov'rsupplyv in the world market.
 
There are indicattions that cassava is 

progress ively icplacilg sucl trlee 
crops, but iIipr ied prOcessing., 
t,.chrIOlOOV OUlI still ICneeded tog 
realie its full pOtenltialI as a calsh 
crop. Ilhcecological ill1plicatiols of 
cassM'vl ic-placing IftCL'Cr(ops would 
sti!I need to Ie IddressedI. is"l'lis 

Ibeing ;iteipted tlhrlulgl tile intro-
duction it" \vIliclI:iley'tianrlllinlg, 

involves tile
gro\ving of irces aind 
1ilidi cri ssilultam sl., 

Where transport systellms are poor 
aild markel-driven intensification is 
unhIikely. tile ch:llenge \will Ihc to 
enable food prOductionl to Ikcep pJice 
Wvith Il tipulatiil grot\.Il :111d 

aset :inf tl siiCatres
'(lgrli e 

Ibase. EIllis tavill chiallenlge indcicat-s 
the need for siil illprivelnts. 
recLuction Of ltesIs ioccist-ats., and 
expansi n of crops like cassai*i, 
Whichl
give :Iligl caIlOric proiLctioi
irider relati\'el\' lowv soil ferlilit\v mid 

IoW levCIs of ptIrcIhILsCd illlIts. 
On lvera - 'thlt-.t2% 1 tiotal area 

studied \\-Isfound t i Ihlve At IC-atst 
one lruofitable rllaj('iast e ip.:or 
exaliple,tIleIiortherril (;,iic-a 
savanna of Nigeria prodiuces a 
lprofit:0ile suIrpItIs ill llaizC fOr tile 

Some insights gained 
Data gathered inthis characterization effort have given several valuable insights. While 
some of these are mentioned or discussed within the accompanying article, here are afew 
others that might be of interest: 
e InWest Africa, population-driven agricultural systems occupy 66.5% of the area, while 
market-driven systems occupy the other 33.5% (see Figure below). 
- Three countries-Nigeria (40%), C~te d'voire (28%), and Ghana (12%)-together 
account for 80% of the area inWest Africa where the systems are market driven. 
- New arable land isstill available for cultivation in84%of areas where land-use intensity 
islow, 81% of areas where it is moderate, and 35% of areas where itishigh. For this study, 
land-use intensity was defined as low when the follow period was 2times or more the 
period of cultivation, as moderate when the fallow period approximately equalled the periodof cultivation, and as high when the fallow period was half or less of the period of
 
cultivation.
 

Thus, inthis region, ahigh level of land use does not still mean that the limit of land 
availability has been reached. Land-use intensity has been limited by tenure considerations, 
and by lack of adequate transport and other socioeconomic infrastructure. 
• Areas of market-driven expansion or intensification have decreased where population 
density has increased, showing that increase of population density isnot a determinant for 
market-driven intensification. 
•Areas with population-driven agricultural systems depend mainly on natural resources to 
sustain agriculture. The most appropriate technologies here are those that economize on
purchased inputs and family labor. Inmarket-driven areas, farmers are likely to adopttechnologies that will demand purchased inputs and hired labor because of the :ubstantial 
cash they will gain from selling their agricultural produce. Pressure on natural resources is 
thus likely to be less intense inmarket-driven than inpopulation-driven areas. 

market, which has been the driving ma v resu ltin drastic chlages in the 
force belldnd the irutensification of its agricI ItLralI system. especially where 
agricultire. Illis cm phmasizes tie the crop has a disti nct cOmparati ye 
comparative ad'vantaLge that :i a(hantage. -TII ishas been shiown 
iluproved techlniology can provide, to repeltecly: by tile introdcition of 
the extent of lialking a crop donii- miaize and cassl\aa c-riossagrioco­
n:tnt. especially where the environ- logical zones, of soybuan in northern 
ncrat ishighly : Nigeria, ind (ftiler legules as aluitaIllc for the crop. 

silOIit-dLia tiil civer crop inl several 
Ecological implications parts of West Africa. 
The illiplicationls of a crop-dolllillnlt Inareas \vi.cre nl:i rket-driven 
te Olgvin -souIce I:1nagellent intelsificatiol leads to tile spreiad of 
and inlt[he lgn(icci)li gy as a \whl e )flC d )1111nat ciop. tile issue 01' 
need to be considered as wvell. Wllen s11:,arm Ibility call he addressed Iy 
tne CeCrop is iIltr cl-ed tm areas pro\'iding a greater role f r legiellls 

where itisnot traditionally grio\\Il, it and crop-livestock interactios inthe 

Land-use pattern for agriculture inWest Africa, as determined by population 
pesr n aktfre 
pressure and market forces 

30.8-------7 5nesiitioenilniiain /itnikt~

intenifictionintensification 

....
 
Population-driven 12.0% --­

expansion
 

Market-driven expansion 2.9% 
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system. Crops can also stipplement 
each other. 'or example, cotton is a 
leading c:rsh crop in the northen 
Guinea savanna ofBenin, Cameroon, 
nd (ute ('lvoire, bit it h.|s 

supported the spread of iaize 
through inIproved input supply and 
marketing facilities. 

'Thu challenge overall isto ensure 
that improved technologies can offer 
the farmer Sone visible" gain, as 
well as help address the issue of 
resource depletion. '[he main gains to 
farmers still nted to be emphasized 
in terms, for example, Armore food, 
added income, better health and 
nutrition, or less labol, whlile the 
techrohgies SOI)iprrl:)tted aIso do) 
sorriething to protect and preserve 
the environment. 'Ilhere -'re saccess 
stories of this kind (tile\ faning, the 
use of nLucura against tile imperata 
weed, to nanle two examples) arid 
lessons lerned fron theCm should be 
applied to other ne technologies. 

Insumnar)', areas witiah high 
land-irse intensity have the highest 
need for reso)urce management 
technologies. But as conditions there 
cause a 1r vor:l I le disposition towa rd-l 
change, resurlts canlie achieved firrly 
qmuickly-. Ill muchI e\Vstf Africa,

how\ver, land use isonly ,n(derate 

(sue hox). I lere, the farmlers are not 

Wct seisitiV'U t(I th potential fOr 

resouirce degradation. 'Ilie challenge 
to dlveIOp suitaIblc techilnOl(Igies 
Would be prticUlarly important here, 
is would tihe alditionaI ch:ilen~e to 

pr'senit theni in terris thiat cai appeal 

to tIe farillers. 


Need to revalidate 
'le tille fraille in which this c<harac-
terization was carriud (rtt iLst also 
IC rec(Ogniz d. Characterization is, 
aifte'r aIll, a crtinouIlLs process, 
iriv( rlvilig upidating 0r- ipgrading of 

rinrmation, and of tinderstanidng 
ha t f11ows froit sUCliinforratiOIn. 

Since the situl:ltioi is(.lyr'1iriiic, 
soltlions Ihat Irc desig..r iI Stlhi 'u 
in-fihit llechii isnlis for revaIlidati ln. 
In order to confirn thc trc.,,is 
observed so flfr, efforts at ineso- and 
rnicr(ochiar(-terizatiori are already in 

progress ait several sites, \viti niational 
prograin scierntists playing i key role. 

1H
 

TECHNOLOGY GENERATION 

Fallow systems for sustainable 
falmsin 
I 

Farming in West and Central Africa has for many years been pushing into areas 
that were once considered difficult-poor soils, thick forest cover, remoteness, 
or other former deterrents to cultivation. At the same time farmners have been 
forced to shorten the fallow period and to coax bigger harvests from the soil 
by incrCasilg the use of fertilizer, where possible, and other inputs. Growing
numbers of people to feed in the farming communities and the towns beyond
have created the pressure to extenild and intensifty cultiv'tion. 

At the saroe tile in sone fa riiiing areas, pOplIattioiin imbers are decreas­
ing because of' bletter job oppo rtunrities elsewhere, or simply because of tile 
difficulty in providing eniugh food or income Iron local resources. In such 
areas of(decreasing ~p,,plat ion density, the land can become degraded because 
ther'e are too few farmers to practice sustainable cultivation methods. Lack of 
labor to clear and that has Iien rider faIlow resuIts in the repeated Use of' 
cropped fields, tle neglect of tasks to iainta in that land, and the abanldonnient 
(f restorative fallowirig. 

Agriculturafl scientists as well as farers aire concerned that croplands which 
are Subjected to such worsening plressire's cannriot sustail their capacity to 
produce fIo CroIlanrds must be allowed to rest a1d lifd. ild up tile Soil's 
organiic matter, w-hich fuels tile biological cycles ir tie soil that in turn 
determine its fertility. \VitIolut suIch a firlow period, the soil isgradually 
impoverished which encol'ages \veeds, insect pests, and diseases to prolifer­
ate. Cr(ops then grow poorly with low yields. 

Quest 
'F'he key eenerit in this dyiarmic isthe (Liality of soil organic matter, which 
declines under unrerlitting cropping. Farmers need to be able to avoid soil 
degradati(onI while increasing their productivity-hence, the (lUtSt for technolo­
gies to aciMiv "susta inalility" in firming, a vital goaI of current agricuItural
 
research in tr(Ipical Africa.
 

In earlier innes, :rgricu lture in West and Ccntral Afica was sustaiMable
 
becauise 
 aruers would shift front a.cu ltiated site t0 :1n uncuItivatied one 
Ihefo'e severe decline coiud set in, leaving the fields to recoup thir rntrient 
lsses under nattral regrrwli. Since most fa.riiers today f'ace decreasing 
options, rcsearchers are tIrining to systems of cu li'ated or iiagud farll1ow:; to 
provide technologies for sustailill] farilling.
 

Proper mnanagemieit (If slctei fallow species can retuirn origaiic mlatter to
 
the soil, surppress \, ceds, ruduce erosion, aInd c(Iitrihtlu to SuteSnance of soil 
f'ertility. ILegulrres are partictlarly useful hicause tilc add nitrogeri tI soils and 
endo w the soil \'ith organic nratter r iiontheir alLnnd lllt hioilass.
 

Short-term experimenlts have confirned the vrh: 
 (If legumls (ioth 
lerliaceoIs and Iree \a ric't is) in I'reventing soil degradtion. In spite of years
(f woIrk O1i the i i coiilpoilenls of sustainafile crop pr(xIuct ion, hwm'evcr,h 
research has yet to show how long tlhe different types of imlproved, iranraged
faIohw systelS nr liti stiain fhrining---or whether any of ihe systems would be 
eC'(ornnlica lIy altractiv\e for fiarniurs. 

Answers 
''lie ans\ers to those kinds of (lIt.SliOnS can only colr0t1 frrl (lectae-lrong 
experinentalion, especially if agrofolrestry sy.-eins are tile sibiect of research, 
Long-terrm trials which in'estigit the effects of various fallow systeriIs Oi Soil 
fertility-i.e., its org:rnic iiatter content a1d quiraility-require conirolled 



conditions which are best provided 
by researcher-managed, on-station 
trials. 

IrTA began a long-term experi-
ment on tile productivity and 
sust:uinability of improved, managed 
tallow systems in 1989, on 8.5 
hectares within tileITA headqtuakiIers 
site that had been covered hy 
secondary forest growth for more 
than 23 years. Located within the 
-derived savanna" zone (some.timies 
called the forest-savanna transition or 
'forest-savanna mosaic"), between 
tile humid Ii Irest 111dmoist savanna 
zones of West and Central Africa, the 
ai'ea receives an annual aVerage of 
1,250 inilliieters of rain, wi'h two 

peaks in rainfall (list ribution that 
occur in June and Septemher. hlie 
dry' Season falls between Novenber 
and .March.Soil type of the expert-
mental site is mainly alfisol. 

'['he intentiom isto determine 
whether in.\'s 10ost promising 
technologies could he the b:tsis for ,I 
system th:t would enalelC a farmer to( 
cultivate the same piece of land 
intensively for a long time, wvithout 
inip:tiring tile fertilityOf that land. 
One Of' IIIA'S create achief ltailis is to 
Imanaged l'Altw sysiem, which 
co nserves Or replenishes organic 
matter in tile Soil, toreplace tie 
"sts" o or nat ir rCgrO\\th 0'frit Iilhw i'a 
tral itioat "shi fting cuti ation", 
Which depends on per)etul 

akiihility of uncultivated land for 
crop production. 

The two inanaged fallows in tile 
stuldy are "alley cropping", with 
hedgerows of a nitrogen-fixing tree 
legume which improves the soil with 
its prunIings, anod a ground cover or 
"live mulch", which continuously 
Sipplies the Soil with organic matter 
through its litterfull. Alley cropping 
suIsta ins the fertility of falrmnids by 
approxiniating the forest eco:;vstein 
within the cropping system. The 
hedgerows provide the restorative 
processes of a fallow and help 
pre\'ent soil erosion, while the fann 
can produce food, I'dder, and 
f'uel wooId Ol : conmtinuous baisis. (See 

related article in u/:-h izta/ RepzlrI 
1992.) In tilelive-mulch system, an 
herbalCeOus legiml1e ilaintains I 
pernmnent ground cover which 
suppresses weeds anI reduttces soil 
erosion, besides replenishing soil 
organic matter and nutrients. 

Fixes 
Both systems add nutrients to the 
p1ntlt/soil system thro ugh their ability 
to -fix" attiiospheric nitrogen in the 
soil and to recover nlltrients tromm 
deep soil layers, which are normally 
inaccessible to the shallower roots of 
lfotmd
crops. The nutrients are deliv- 
ered to tile topsoil by tilepruied or 
illen lea'es and stems of tile ttllow 
species which are broken down by 

Precision drilling in Pueraria fallow plot, to install tensiometer for measuring soil water tension; 
maize cropping and undisturbed forest inbackground. 

, 


soil fauna and deconp(OsUd 11nd 
mineralized Iwsoil microorganisms. 
Ilence, a vital part of the systeni is 
the licroenvirornenl which tile 
tllow species provides in the soil for 
fauna such as earth\'ormIs and 
micro:,rthropods, whose activity 
determines tie rate at which litter can 
he tr sfOnrmed into the stuff olf 
fertility. 

T['he in;tin 0objectives of the stud' 
are to: 
•Compare the managed-l"Ilowing 
technologies of alley cropping 
(Lucae'na leucoc' pbala as the 
hedgerow species) anI a ground 
cover ( I'erari phaseolokes)with 
natural regr'owth (bush falows) and 

with the existing seconda ry f'orest. 
Investigtte the effect of fallowing 

on StLSlell,nce of crop produLIc'tion 
(maize and cassava, the doninaint 
intercropping coibinalion in the 
zone). 

Evaluate tilecost effectiveness of 
the different systems. 

Each of the 3 fallow systems has 
been cropped. since 1989, at different 
rates, following the prevalent range 
of cropping intensities among falitrers 
in tie Zone: Umti nt()UiS Cropping 
(100% utilization t'the IanI), and 
cropping after 1.2, and 3 years of 
fallow period (being 50!, 33'N), and 
25'/ ttilization, respectively). A uIll 
cropi/fallow cycle in this experiment 
isthus -iyears. Tle fallow species 
havC been continuo(uIsI' maintained, 
heing iiianaged (weeded or pruned) 
to preve int with tliecm .ipetition

'mcro)ps.
 

experimental area 
; undisturbied forest which serves as a
 

control plot, against which to
 
nicIStilre 1ie prfiirni1t mnces (Oftile
 
iianiaed fallows.
 

Each plot in the experiiiiental 
tre.tients iiieasttres 12 by 20 nieters. 
a typical size mnong sniallholder or 

• Part of tile is 

sitlIsist ene h in areasfriig fiamilifies 

Ofihigh deio graphic pressuIre Oil tile 
Ind. Fo l\wing no iriatl local practice, 

no lgriculiral chenicatls have been 
irrdUcetL 311d toolls 1hve Ibee 
litiriteth to siriple hoes aid tOther 
iii tle inl is. \t thre Ilegiling o Ieacli 
cr( ippi i SoIs, 1lie h iwtpCt 'egeta­
tio in:lltreatninietis has been
 
slIa'shed ,i tile
dried ptiult residlie 
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burned bef'Ore crops have been 
planted., inl aiccordance \vith tradi-
tionlI practice. 

First results 

Preliminar, results from the long-term 

studLy \\vere summatrized in 1993, 

some i yt:ears (being I full crop/ 

fiallow cycle) after the trials began. 

CcOntinu c )iS cOcIncturrent With tile 

ftllow treatments cro)ppitg uncler lo\ 

inputs (prin+:r ilv hIhb cr), as might be 

expected., reducetd crop yields, 

increaseld \vetd P+ressur, :rndl 

inipc)verislied tie so.ils over the yea rs 
in all faillo\s, lxirticirl:krly the natural 
regrowth. Convrsely, the longer the 
fa+:llow peric cl, the better were naize 
yields. tile smllelr the effects of' \wetcl 
pressire. arid the greater tel activity
ocIeart hwIornns. 

luch lurthur stud c ifothe greit 
rmge O"data already ccllected, arid 
those to be cc'Illected inl the corning 
.eatrs, \will dutermin w'li, h ofthe 3 

Iccllowvsy'.vstetms \will ellerge as tlie 
frinritn nner. Ead if tire systerms has 
specific advanltages in diflferent 
respects, tross the range of ccnci-
ticenrs being IeaCsured iii tile study. 

Nonetheless, initial analyses in 
suveratI inip crta nt respets sIoitw that 
tle ICUra'ia live-nuIli sv-sterii 
lprodulesSsuperior rcsriIs: 

hbest matize yield atl:fter one yean1tof 
:tllowxinrg (ste figure 1)It 

m z'ie ds 
• higlist tatrtlI \\'oriatactivity anrid best 
orgaric-nitt, r content of w\orl casts•greittest (lit'tCt C'Ontribuli~nS Of'i 

organic-rna tter fracticIs to topsoil 
niost ef ective in taking \water frcrno 

dleep soil Livers, arod in recdistributing 
ite sOIulletn itriets tIo lhe topsil 

through litierirll. 
L.ookinirg at cro pro(duction, ni ize 

yilCls ill plO Iurtler ColillUStic'cusrnesu 
culti\'tion fe'tll shiarply in he ntulifrall 
regro\th Or bush fir llccw trials, but 
slcho\tc incrt stability in trials with 
the: twco tnanigtd fa;illcw.s. \laizt 
yields StaIiiIized ir all treatillents aftwr 
2 years o1" f:illcowing, irrespectivt of 
cropping intensity. C issavayicld.s 
were highest ill tile It'itt l rtgrO\llI, 
ho\vw'er, and hw':est with live n'ulth. 

With weeds, the buisli fillcws 
consistently focstred ahigher weetd 

pressure ind concomrtint yieldl loss 
in conltinuously cropped plots than 
did tile aile\ crclppirng a.rid liveinrriuIc 
systenis. Weed density \\.is vury higi 
in alley cropping treatilents lfter a 
fallow peCriod, pos.sibly bcause uf' 
v'olunteer Licaeri ctseedlings. 

Worms and water 
Farth\vorm atctivity, meaCIsured inl 

1. Effect of fallow management and 
cropping intensity on maize grain
yield inplots weeded twice (IITA, 
1993) 

r 
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Follow management 
Continuously cropped 
IIt 
'; ir fallow 
lyrtcrop, 2yr follow 

7y' yr crop, 3yr follow 
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pro)ductio:n of w0rmi c'ass on top of 
the soil, contributes to soil f'ertilitv 
and givCs a goo(d inl ati(n of hcw 
favorable is the soil enviromlent lOr 
such f1unal atcti\'ity and plant growtl. 
Vornms m1ove soil with nutritionally 
v'alulbl ctions in their casts from 
dee.,p layers to the surlac. Also, 
vorni tunnIels help increa:tse the flow 

of wataer to plant roots. :illow 
systems with no or little tiIlage, ltew 
chemical inputs, arid much organlic 
matter from ntulching encourage 
casting and. in turn, are nourished by 
its belefits. 

Eamthworii activity in ill the
 
fllc\\' sy'stems, during 1992, (lidI not
 
attalin tle saMiClevelc f cast prou(lrc­
tico i s thatt of the coitrol p)lot of"
 
rnid isttirI Ied f' rest, Until -i in lths 

it thte croppirg season. Tliereal ter, 
the Ii mulch shoe\\'Cd the most 
ficvorahle eivirnnient for woriis,
 
fo6lloe(l ly alley cropping. Worm
 
casting u Ir natural re"growth nive"r 

atttained tilie level of that ill thlt' forest. 
(See figure 2, ol page 19.) 

Ater :a3-yeir fallcw ptericl. 
lIccwever, the titlistiilitl f*Orest 
reni inetl thei most firivcor',tl+ile environ­
ient fo6r earth\' rrns throughut the 
copping sthattc larthworms 

pcrduteld fIewer casts iii each of the 3 
f'aIllow trettments than inithe forest. 

Ilence, a long fallow period d(loes 
tlppe;a r to CriIh: rie etrt hwc rnl 

iiccnlmpcrates a1 
flllcc\\' sysCIm (live ulct cr ):MUMfe 
\ Ii ('hiM i lpro)ve. 

('ropping). .!ipears to> pronlotte ea rit1­\V()IIII atu'i\ity,. C'Isting il aliley) plots 

\fiIII1wsMost vigorous Cflose to tile 
l.'lic(C(Jl I-dlgero\vs, nd ltpered (Il 
with iIcr.sinrg (Iistan'e fcril therii. 

i ater' uptiake arld distribiuticli 
ill the Soil. nlltUrall regr \th arid illeV 
crolpping d id nit sliow as good 

Itsrs did Iiye rviuli. throughou 
the 1993 croippirig setasccr. I laving 
relatively less ct':tldly f'cr Walttr 
uptakt, tilt naltui'll id:rcr(i 
alley Crcppirg systems fcnsteregreenter 
leaching ots ciIii iireiills (ftirg tit 
rainy seascin. 

s cil with aistIruit'Ir thlt cri's 
water infiltrati tile I five 

onliluwd oi 
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TECHNOLOGY DEPLOYMENT 

How African programs hel 

each other to use
* 

leguminous cover crops 

The challenge in African agriculture isto raise productivity of smaill-scale 
hiiners in :i diverse rnge of environents-less fivorable, more heterogenous 

en'irolnents than those aiready exploited wit!ihigh-yielding vtrietiesmnd 
Ither "green revo lutioin" types f tech ncgie~s.

htpes t ia 
In IrrA's experience, the most effective stritegy isto address tie specific

e_
liophysic:il, socioeconomic needs of lfarmers in tui'get areas. In such aIstrategic 

al protch to research on arcal-speific prIlcms, the (question arises: who has 

the ccip:trat iy adaintage. internattional centers orrmtioma I programins? 


The eviolioi lf the COlllb ornti'e GroL p Oin Ntize-1kised Systems Research 

(. )Mii,), comprising scientists f'rom nationa institutes who work withitA 

atgro mo(mists and econ(omists, pr vides a positive exaimple IfIni\\ the two
t 

types o1" prograto sp mmcfccan c s dv'nta.ge,,t-s and create effective
ri',cltin 1 moplement citch otihers 
ScIIct iclins t(specif'ic nrc lem1s. 


The (:(.Ilts gicoip cCinsists of *10 teains of scientists fr1 t A aind 6 countries
l 

in \Vest and Central Af'rica: 

"W'nirn ( histitut tnttioialdeesrCCimi',c t c'ol's c11 !3il Cotonou)INRAImxol, 

* (: nileromn ( histil c'(It 'recbcchrcmoniift, him], lkUinenda and Gau'rciOuIaC(is 
stati oiIs) cirga 

"(Ye d1vciire ( hIs/i/nildc'sasni s. liotake) 

"Gh:ina (Crps Research Institute 1cml: Kuimsi and Nva iilkpa.tI stations) 

"Nigeria (Institute fO AgricItoiaI Research. Sama r Institute for Agric1iIt1ilra 


Research and "l'rining, Ibadan) 

SZdire ( Se,rv'ice tional(h, lat r c appliqttc el nt',arisalion,Kinstshai)


C(O.mB" develol.s wtos Ii apply legunlie-bsed technologies, which comiit 

crop pr Oduct iol cOI ints,t, IhOiugh iinproved mn-ht ri research a-ppro,iches 
and miethods. Both technicaltaind "process aspects of the task are interdepen-
dent-tlie technoll ics and their applica tiO are devel2iped undCr h.1 
c onditions with the Ielp of 'irnlers, whose insights in tU may lead to -1rn 
niodil'ica tions whichIbetter address their needs and which ielp shatrpen the 
resuarch focis. 

On-farm first 
(:().Ils iegan in 1989 is a gr i u ) t" ilnofresearchers in resource and cropi ge-
mrit issues- llt ioil lInrcogra uirscienltists whO were colIlioriling With ntir iillA i 

nantesting of technologies with fiinmers fcOr increased miize yields. The 

cbjecti'ye was to exclia nge intrimiition :ihout on-hi'riii rese' rch ictlids so that 
rcotIp nimlien rs co 0till(iinpriv'e their own pritic's and research results. 

The' chief research issues a1iic ig tle grcOL':it tihe timie reflected the wcorst 
c0mii1c0ii co nslr:iinls i iii i e rc1(octlciOl sysl s: Icow to l aiiltain so ffertilitY 
amd contr )l weeds. The single iinot pronnising le:d wais tIm use-i o iiigunlls 
co ve crco s iln vaciois cropl-ing P t'iitrs with Iod crops. 

The' reseaic hers rcomgnized tha c,1ic f t(2i:er instiulitima II is, Strcngs n 

ei'Lnugh t ctc nidctic its Own piogrim on loc il, site-specilic fhmctcors ol,i prolc en, 

Sm tlI atech institlitiona Ite:iin1 would comnddoct independent research ii the 
C011ll l11(0l th e i es , 

The comllabioratiion essentially consists in developme nt of research ,ip-
pro,iches, nethdologies, ,ind technologies thnrocigh periodic inectings and 
iutial training experieinces. 

Since 1989. the grL)p has met 
each vear' in Idifferent coulntry. :lchhist institute has presented.a relevant 
part of its prograun for coiinpauive 
purposes, to generate constructiVediscussions. 

At th mulrth (")Is m.eeting 
during 1992, hOr example, the IRA./ 
Gaircl lluahsts presented a range of, 

legil hasl c
ntroud te oies, natiVe as 
well 'as introduced spteuies, which 

.rod 1 C 10 t1hC multiii C 
tion stage. Particip:lnts from IRA/

rou'I intriguCd the gr0up \ith ' \kil q I 
"ininikit" tchn~lique fo(r fa-rmler­manatged testing, which involves 
single treatments with very little 
so per cinglete wSi vigents. 

In 1993, the Ihost instit1lte in 
Nigeri (the Nationa Rot Crops 
Resea:rch Institute) anld tITA ciLnducted 

tn':tining exercise in on-fiirni 
reseairch aind(tech nc ilcgica1 Iappl ical­

tio. adress needs expressed biy 
t i S ol ss n d ipsserhe rcmem211be+rs of <: .\itS and atsiste.r 
network of root crop reset-archers. 

ineilihers have Aso 
ized inter-institute visits to 

(denlrnstrteuse of new, effective 
resea rch tecchniques. The two Ghana 
tUf1 (aml Kumsi aid Nya nkpa Ia 
visited lIenin during 1991 tc accqua int 
themselves with the mciu11 technol­
igy and tle on-ln ietIodoiogy 

firstha d. TIiy sob scIuent Irga­
nized testing cif ucina-iinprmved 
il esting IhUiCirs ini Ghana'swit 

forest zone. A ( 'miioonin teain 
frommi,' i imade a special-01ut 'da ima also 
visit to Benin, in 1993. which helped 

them to reorient their on-liin testing 
activities to iiclud thinde I1rii cipat ­
in Ca c n he rn G i na ,t L1n'sert 

Benin's bonanza 
13enfiiis IRAI iteaii had since 1987 
put fi-,iers in the c, frc o f' tlhe 

ic c mgv desigii prcIi-ess. \"ithIitrr 
il Ihme l 'l'ri ' ial,Nelt herlands's Rcey 

Institute (ettiT, Iit ad ocrgiilized 
Iilner gil iSt) c,elct a ndlexp ri-, 

oiet wi t seo l e t cip i 
ilen til with se ve-r~il d iffe ret,lo p io n s to 
iiprove soil Ierlility inn.'ize 
croprcing Siast-lls. 

Th rcisp.pilrg. llrier discussion 

groups opened the way il the 

fi rnl-ers' wholc'-icirted cciiiper, iioii. 
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Benin: green gold 

The ie-Slls bioke newl-ground, as the 
lbrilers discovered ikey advantage 
ti tie inuLlni Oltioll wiich hd lno 
f'igrii'ed researchers'ex)li'itly' inl tile 

design. The farlers noticed hoxw 

inUCullltl
Sippressed "sl)a.grass 

(Imperala cyliudrcc). Isctirge 

\vlicl Gill thor¢ouglht' inftest even 

small plots, f'orcing subsistnc,e 

lfbrmhers to abanhon them. The 

farmers also l)peci,tel how\ 
in tc'Uilna iinproioved llaize 'ields of' 
crops lufanted the follo\'ing season. 
The InCt.cU nalltechnilogy tius became 
tileInOnSt pOl)upiar option. 

In1990 tile
extension service 

p~icked Lif) Inucll;i techin110gy,
Ie 

withli lIn lmthe asakawai'
l5lor 'ro 
GlOIl 2000 ,igriclllUIaI (leVelol)melt 
p)roject, to r)in(it it aion g I'ariners 
illtile
soo Iteml regioIn of the C tinl r 
f'or
its dual ilnefits. After 3 'ears (if 


plriitoltion, it hias been relOiled that 

iI than 3(000 farlers in the 5 

Sou1tl
Ierlpro ViiceS Were using 

liCUlina, either as isole crop to 
control sleargrass or as n intercrop 
to inl)rive soil fertility, 

Feasibility 

prieaTie groli]) l Iht legolinle-I ased 
techinolgies would not be adolited 
unless they c(ould be deimonstrated to 
be w(rilt lheir cost iofl'aners, in 
termis of*soil fertility and weed-
SUi)pressing benefits and otliher 
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possibilities, such aS1food uses and 
erosioIn Controlt, aing others. 

Tihe soi I ertility. benefit ( i'll 
herbaceous legulle imighit- e ia-
lent to I "0i-ki h graum bIig ureal perl" 

heclare l'or
the following seisoll's 
crop. Oil the other hand, the ef''ec-
tiveness of the techll+iogy as a weed 
sup)resallt WO¢ukl depelld on the 
nature of the weed irohlern and oil 
agronomic factoirs. lBefore adopting 
any )articular lec'hl h gy, the flriner 
woukd hLve to weigh its various 
bellefits 'glillst lte loss 0ticiol)ing 
area occCl)ietd hy tle cover crol f'or 
hillat
season. 

Womlnen faliners, who culti'ate 
gardens that supply thei r hoLsehtoild's 
dail y fo od needs, miglht be ptiiico-
Iar ly relictanttilogive tip proltictitin 
area for ag,ro)n icIpurlo ses, witliout 
a co icomnitant ctitlltft'o( pod 
bunef'it. lot iential I'fo idtL.Seif 
leguimes Cutill use'lufll' figure illtle 
researcl strategy ftOir proin100ioll of 
sLich techllogies, 

c(:1its researiclers realized that 
lhey mlult be able to dharacterize 
thhetarget area vCIy careu ill 
ordtler to inake an eff'ective Selection 
(If legoLlilotliS tec'llogy'ftr loteal 
C'onditionIns. FIor tfiat reaso, Intiac'hirg 
(f .!echlnologics to Contlitiolns ill 

envirolliliitl earmersecamne 
(:1omiits's guitling p)rincilple '0li tech'ino1 
og, testing wilh tibriners. 

1' (:1i.imis tfitrere ldevelopefla 
, glide for resea-rchLers Inlextension 

agents to Llse illmat'chiig tech noifo­
gics with tfl conditions or retfuire­
mnents of,the farm. "Iilro veinlent of 
soil f'ertility and weed sul)p-ression 
tIhIl ]ginc-Iased te.l'hilohgies" 
\',isplublisled in 1993 as ///:iRe­
sc,arch Guide Th,. 

Tile guide of'I'ers aa-stel method 
fIor sec.C'tillg ailegIIlinlius cover crol) 
appl)roIpriate tothe specific en'iron­
imental conditioins of' a farm: 
I. l)efinit ion of"2 f criteria (agroeco­
lo1gical, Socioeconmlinic., and agrio­
noin'ic) wfi ich co lntise tie claracter­
ization ofhtihe target area and )1)litpi­
tiollof, the tcchnl110gv, . 
2. Ecological and S(cioectomiic
 
c'hiracterizatiol ifthl' ,ia
tarli'get a and 
the farming s',stemlis \itihillit. 
3.Ag inomic anI ecolllic chiarac­
terizat ioin o1 the legule-hIsd

teclhnlologies.
 
a. Identification of the oislallropti­
lte legLin illOlS crol)lilg ss,,tem for
 
tile
ilprxo'enent of soil I'ertility and
 
Weed SU l))ression int taiget area.
 

Pinpointing the right
 
technology
 
co. illas also devehlocd a "deci­
Sion-llSuLportl" ssle callld i.xSYS­
legune ExpCri Sysem-for integra­
tion f+herac'eo uISle<gutmes into
 
farming systems. Iihlished in 1993 as
 
a liandln 11k and aiset of's(l'tware
 
Iiles (FIoxl~ro 2.0) oil two 3.5-inch
 
diskettes, I.1:xs)ys (version 1.)) contails
 
il'oirination in more thalli(10
 
tro) ical leCgunC slecies f'rOinl ill i i'Cl­
the woIrld. :i lisresearlters contrib­
tted inft irnialit lon firil 'ienttif'ic
 
literatire inlegumnous cinl)Sx'hi'h
 
tiley It.ad collected f'ron tlieir o)iwn
 

inst'itutes and oliers in the region.
 
Tile illft'irimation is accessible in ai
 

practical, field-o rientel ft Irilnat. It will
 
be r-issued ipriodically ill
upCiated
 
\'ersio tis to reflect nlle\
reSealItc 
Iesulls. .ixSYS is inteild(el to be L Cd 
as tI illidentifyving pronlisingiool 
technologies,6fr field-testing with tile 
colntri butlim'part itlpa li o1"Illiners. 

Al)art f'rolieie' i cualiciinit'if 
Res-'rcIi G'uide-48 and iiX'Ys 1.0, 
0;OM ',S
acCOMilislineius include 
la-gible iiltoroveineri is in the 
reseaich plrogi'irs of ittentber 



institutes. 
'he group offers a collaborative 

mechanism, which permits members 
to obsene aid comment on each 
others' on-farm research practices and 
together evolve improvements for 
specific requirenents in each others' 
agenda. The alue of each member's 

experience can be shared and 
multiplied among all, often resulting 

in subI)stantial savings as greater 

efficiencies are achieved. 


The group's innovative interac­
tions have stimulated tile
IlTA lean to 
develop a methodological approach 
for targeting technologies to specific 
areas, which takes into account the 
dvnaniic nature of farming systems. 

Anl Understanding of thle forces 
which drive changes in farmiproduc-
tion, prinarily demographic or 
niarlet factors, isessential for 
acculracy in characterization of a 

problll and in selection of the right 
technology for a solu tion. Real 

understanding is especially important 
in tileieterogenous environments of 
the (oilS region, where production 
systems are evolving from extensive 
to increasingly intensive farning. (See 
article on "macrc incharacterization'" in 
this section.) t ce 
attested to the valuhi,of the farmers 
atested t tile Vingr C icares. 
contr,.ition inl
agricultural research,

lTe farmer's pratical knowledge of 
crop production problems and of the 
limits of his or her resource base is ai 
kcy tool for the- iesearcher. Falnierkeyrtoolfoth researcher Farmnher 

patiiraterr 
O)lls experience, opened the way to 
increases in resarch-based produc-tion gains, 

Fallow systems (continedfromie16)
 

2. Earthworm cast production under different managed-fallow systems
(cumulative, 1992) 
Cost dry moailer(mec tons per hectare) 
80 

Natural regrowth 
70 Puerarialive mulch 
7 Leuearna alleycropping
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60 

50 

40 

30 

20 

10
 

0 
30 62 97 

mulch system facilitates water 
infiltration into tle soil more than do 
the other two fallows. A dense layer
of decaying plant residue covers the 
soil surface which helps trap ninoff 
and minimizes erosion. Also, 
I'eraa roots reach deeply into the 
soil, enabling it to absorb enough 

from tilesubsoil to neet its 

transpiration needs. Water can 
permeate the soil through the 
channels left by those roots, after 
they have died off. 

The basic process studies of the 
dynamics of soil water and nutrients 
are being conducted by a special 
project of the German government 
agency for technical collabonration, 
(;'rz. Within the project during the 
next several years, the nutrient 
content of soil, soil water, and plants 
will be analysed, the nitrogen 
contribution of legumes will be 
(Itantified, root distribution and 
densilie:, will be meaSU'ed, litterfall 

132 167 202 213 
Days after commencement of clsting 

and pnrnings will be assessed, soil
 
faunal species monitored, and mainy
 
related investigations performed.


The whole picture of tie relativeeffectiveness and efficiencies of 
alternative cropping systens will 
gradually be assembled under the 
general project described in these 
pages: irr..'sresource management 

research project known as "eteri­
nants of sustainabiliy in cropping 
systems" and funded by tilecore 
budget. The entire project calls on 
interdisciplinary contributions from 
specialists in the crop sciences, plant 
health managenent, and social 
sciences. As further knowledge 
acctinuirales about promising tech­
nolgies for sustainable agriculture, 
colleagues front national progranis 
will beconle involved in testing and 
adapting them fOr local applicalion. 
(See the article oi "Technology 
l)eployment" on page 17 which 
describes sIch a process.) 
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Plantains can be grown 
p..erenniall i th fel ,pere nialyiiithe ield 

research shows
ho rcre e sAc/ot' 

IIIA scietlists ha+vc .,h i( as a result of, decade-lng research, that lilantain canM, 

be gron ias I perennial crop, il I sustailllbl product ion system Under certail 
C'onditions. The' i lpaCt on pIoductiorn is p otentially great, as field prodLoctiOm in 
c(>minerci:i (Iquantities has ben Iim ited andI mtost stSip lies of plhinta1 ir(lloe 

froll backyard gardens. 


"I'hese sttidiCs haVC : IIistOrV. It wis observefd 
ear v in Irlr.'s research that 
plantains pert'ornied extreiely,well in hone gardell,(wh ere soils,,ire gelnlrally,
riCh in organ ic miatter, inillv Ica is, IIseoll( (dr.'LusC), bultnot in theIf h0u 

fields, especially in the Ihiglhi" \eatheret oils Af'rica.
s( If"\est and Centri 


apit yideld declines we re-an still are--colillnniiin open fields ater 1-2 

'ears oif cultivatlion, even with liberal application If ili.organic f'rtilizer, 


TIc Ca.usC ir tilis rapid yield dcline are Ctol 1plex. The rtiolt systll of 

pl:intaiill is reVlliVCI' shaill+ow. l11)
in Alition,ipests build bCt'IiSC jihllliitalin is :i 

lh)lg-urLII ioIl cnroi. with Iairod.lucItion cycle if 12-18 niwntlis. The plaints caln 

eas.il Ifall dow nder, stiong w iids Ieca tlise iI' poor riolIt d, 
 lolu, 

ciInllbiliCd with root It(lalliage. Aoiithrcotntrihuloting IfacI'n" is "high 
 ." a 

Coinlitioi whcre tlie base of the pila is teids to groi (Illt 0)f the Soil, :is tlev 

alCii Ir l)Ori'l. hle pl11nts it.(itin Or grio1w slhooIts sl wly. w\ihich Itligti ns iil 

Sl'd cycle.(ticLIt (ii 
liT.\ scientistsil'a I ecCil Working on all these problei~is. Early in tile 19801s 

tile\' StIarCd h StidVinhg tilects i If fei lizer and inu(h. since.1,MLching a.i 

illealis of iillprlyoing Sioil organic miatter tI sustain 
pl:iintaiii plroductivity. alri] 

reschitli "llowed thiat ,ield dclne a'll e arrested by 
 n"I Iitng oi lll fill 
extcli] siiurce,. ,ucf 'Ias elp lhant grass I Pl'1 i't,iisc'tii m *lrp/ /Wn. aniid Ihat 
p:liit:iin onl' responilided I a)lieCl 'ertilizCr il COililbillatii n With iIilchl. 
.\lufCling cnlhic'cl t iAnd sticker growt'1liad reduceCCd tilehigh ilint cffe'ct,li' 
tILis sliIwing tile yielCd dcclitC. 

BLut inLuldIC C1XCiial istirces reC(luires ihlensixe labor, as well ailltUt frio 
additinal lind l xvwhich to0 grw tl' inllifC llmtrial. SO it wais n(t1 found 
cci>nliillicaIll' vialle..\lic. ci )u)iilg IfferCd a1 1ittractive liOil, SihlC'e h' 
IcdgCriO w ttrees an(f shruIbs ci Ild sTvC soil't'C Of iilul'liis tile' for lit' pnltain, 
wlich wi Iuld be hei' iwn in tile' illT.s. 

No longer confined to backyard gardens: a sustainable system for perennial plantain 
production 

werelower by.ic'ld,. alle ndP y i a9Croppigr'll 

MII..'CI, but 111I-C''t. SOIl|'.. C(1)l.iiWe'retiltie sslin witi externalI 

,advanages.F ex:ple
(no'/(t l)-loi'hen'itol !anl,'/ It 

locallv gro\,\ n tree., offcrc, ti lhest 
rCeSulhs: in retirn fOr a yield dcline of 
190 cOmipared With the c0litrol 
reatment IcexterilIilch 
l)aliladle,/iaol',ered Sucperior weed 
51 Lrd so il ilirIO\'ClinntSplpressi(i 


fic'ausc Of' its mulch.
 
Another long-. ci trial Ibegan in 

1987 which SpCcif'icallV stlidiCl the 
pecinnial yield ptoitent iaI of p1lantains. 
Tihe ius Iwas cleared ma1n uai li aher, 
a I'fallow. hleh'icuite waisio IltI itutl, 
as is traditioill'v doie. In letlgerows 
thlat WC'C spaicCd 3 ilIe ers apart 

lween plillain rows, the natlural 
sirlb alid trce speCiCs \'eir IIIO\VCd 
tigrO, 
inltli.s)cCiCs alc'y ci'i 1)1)1ng s\'si c. 

A 1992 SLirCv iliCititid ore 
ltain 120 ilanlit SpCciCs in tclh1 -year­

o1ld hledgeroIws. After 0 y'ars (If 
latin i in the alleys, 

tio This itIM idCd a llt ll:il , 

clivtiol 

hris xIere11wc of yield
W. n ievdec 


decline, sliggesting thai lhe ,Sytem
 
taill1:+iiltain oxer
lproductivity 

CxteiidCd tCultitVI i periodS alnii
, 
COl CirV ),la1ntdiversity fI'rr I'tttire
 
fll low periols.
 

In a,reltced trial, aninuail :an1d
 
pierelnial cultivatioin of plantains
 
wCrC ciilliart.Cl ill a1iiltisplcieCs
 
alIlcy ci[ii rpt4 svstc' itIItest the
 
hypiothesis thatl aiiii a I l aIltliig
 

inig I l'l p iverc lelL'iaIpid yield
 
dcline in linltills, I tse lill
 

r"ltc tthe It l'
(cr nt is 

t iiM-ar C'dl. n tIltl C 'rCt'ilal r'S]i'il, it 

is ICt'i to raillii. ()ur iC.s tils show 1llai1
 
iiLC'It'nii3il ulii otiilnis sig ii'iCiailllI
 
Ill I( Lt li1suci.Ci I t-\ar, lla alt ids

oft 20l tolllCS i+>CIr ir,Jct'lll l 15
] 

11111 

Icr'nillil utilli\",iti I )IS ;l)L)C'arS lo 

illo lt' hIiSnar CIti'ilii111). 

Io' illi IL' l lrtitale,. vith \'ichIs lla;l 
c.ll be ustiltai d Ulttnder i)proria t 
piAt' iCs Of o li) 11 1nageilltl 

'flt OgR\ ing xcl' 0if pil:iiiis 
Ihis i'rcAIV I 't'n SliONlIt'lt d wilh 
illlpriO\t'(. h'brids dC\evliC b" 11T.Id 
SCiCillisis c",lrl\"v ifi)tI 199I.s. SltidiCs 
ltillLiC llllIv iel tld tieis. 

21)
 

http:li1suci.Ci
http:ciilliart.Cl
http:C(1)l.ii


Three cassava varieties from IrrA vere 
officiallV reltase(d in 6;h,,11. during 1993. 
Thc%lirc IITA clonciand \vWrC-,,ivcn 
Itc I fi rlt.s-A h:is:t litt3i for clone 
.1(2)1 1ii. Aflisiatii for 305-2. and (bicinn 
l) l;n(Ic fr 310395. 

Research 

Delivery 


The.1lIicial IclIcasc w:isn~' l
thCUhlnihlllt)i
VCAPSIIIxtprvsivcm

and critic:i 
O-Jtioll~ :it[8 

tI ,'ltion,,. \ hic h 
IFC1111)"N leifiss 

111, L,_0L'(tHighlights'log ­inljtr agr+I<)cCI Ilhi­
,+ .rlcs~n in G;hlim. 

'('31IiScih.ttiI )Itll t. ll~ i (if tilt CII lilt's
Ii'iSU.C(1 licd C%'niit l~lliIl cfv (']ones

hild. o)riliilly1 ICl+,.'ul :11IrrA L.,irl\, in iec 

Wd()Ils "f11 cl.iid frI. llti 1 \I9 

)n,1 III l~tcItl'll Illt n irL i ti , 
II:aitu lulcI Il~lIy,\1 (.I-

311 IrI- .dtu t' I l) . th i',(Ituiti:ithc'.iuftho)ritiCS. tliL-ilO- 198)-, fo{r tr;.m .,',..r Of 

t',h -filng,,t C d inalhanit. where life 
S11 1 18dvcrtisc.'l 

The,. forego ing (Ic,tii S,llt)\,, \h\ I t )iono 

li.d lil~lts lnd t'l1;Ic IVin (onIll nI 

i' . il lVIklirL ll ill I[ improvement 
rc"C;Il,, . R!c adl' 1,11(IftI (ir he11 hl1. 

WdII-tIMAICIICL\\wit OW I car ill(ClltiIn of( -l 
AlhiV\Jl in itl. Jllltlht ill 11h:11iIt 


Mip~ ~i u .l 110 \\ f l l h" in gu
) t , l~ ­
11.' )I I t'f11C di.1'i in lt'irill th'ViC i 

ii I tJIIrc~id [Mill If~iCJ I tt (SCIR-s 1- so n 

1111(ti(il \\',.'I it Ill('\ Mec to t,+,dl finiil , 

()tf 11L'ho C.- Ir , 
1111 ~lt'. ll I I Iargcstal' 

Fourteen improved tropical Musa 
plantain hybrids (i\I". \\,Ilitl art'1, 

I ',ililit t t bridsl I ('lI , ' hICII. k 
sca. I.t'rt 'tl,i ,Ct'Ict C Ih ithlCu i

.i 	 l i ii 
d oi nai. in Ilo t il''(tl' 2,( 9). l itg, 

-. l It1( ). ( It i . in t '\3I,.llAgtt',.I 
((CIrr. .tl th\hrill' It'S ll" L',(ltl( inh 

\\ it' nt ei onat 

iSedn tifth nmili s , illoybean, anCdtil . 
t~t'it'l' 1111)1 I\t~ltlil1w~ lsst';!NU'.,lacowp aiW(A" r ith ; cr i pl 

lilcrAlVoil l l t'.r t I1o hc e i l t i r I ( 

Int'l ( ia Snpcr (, I~'Ii.t') it's 


2 ( io' i 
Seed of ITA maize, soybean, and 

iliah o..ilcoli w ea \il id[Ilt." \ VrC 
tll" \\( c 9 halcowpea(If \il t r ivil. JofIhle 

on~i (>ri .thiiliree J c t US Cll !ithg illht 

Ni i (IPiol e Iti I i-hrtd. I+'1(G.Andl I+1olliililk iilnitin(lie'li c 11"1A, \uric'ties in 

theiJr Cai<~lC r tltclitlt.t. her ()\if 

11,JAI't oftlttc 11131v11r( 

U rii i l S' 0)h M S i l i r I Il r A t , H8 3 , ]1- 1H ), 
( hi Sutit, 2 (80h1i1-2- 1, liind N('\\ Kadtunai 

i 8 -!I--i o: I *K\('s .\Icg,1i S\C',i CU itc%It,\i--

Improvement
 

1993 

I to -i, which lirt_' ocIIT'l-IlIIllimite'd. 

Ste'ik-resistlint \ il'idit'.S. I"I A s 
lliitd vairictics arc r sistalt Iopl+ n I-

hw- l r '\ "I"(has 1 Itr)r)luc,_.d til 
IITA Io.Ipli-i)0IIIhjnitcd vairictv Ifr t(w 
llit~lititIdt5,. '/.\I-SR-\VA. nd two 

hlri(ids. 
Ofsovhc.n. III VAC ii i1 Ir1 \ 


I(x 3 -) )21)n tll Cir L';IIl­

Itg)I'.'.. ( fcowpca. I*AC had it.- IlA 

\ridius ITA 22 16-0(2). WIhile l i nI c'r Ihld 
Ir821)-- 1(3:nd I'I8 iS-22-(i. 

InI 	 lI llbi+icC. nhwILatiol ee d
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industrial-lcvcl proLVc.Sing. (Sce story on 
pge 23.) The workshop cleaily 
d, n ,trtllns. thc i t.l Is)I-can had bccomlc a 
crp fo)r x\hich dcnant'c currcntlv 
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Improvement of farmers' local cowpea 
varieties nla.Ic good proll)gres (luring, 
1993. (8 estIrv oi page 27. :xcc'lhlt 

1ftn-1cvcl illpla t is c:xpcictd ill i IcM 
y,"trs". tilni. 

Sustainable, perennial production of 
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IITA places improved plantain 
hybrids in the public domain 

During 1993, ir:\ made available to users worldwide published information on1,4 improved tropical plantain hybrids it had developed and tested over thepast several years. These hybrids, highly resistant to the devastating fungaldisease, black sigatoka (discussed more fully in our Annual Report 1992), are 
now in irr\-assisted trials in 12 Countries of the tropical world, which include 9countries in sub-Saharan Africa. They will likely be released to farmers withinthe next few years. 

Plantain (Alusa spp.) is an extrenely important food crop in sub-Saharan
Africa, providing important nutrition (25% of carbohydrates, 10% of calorie
intake) for many millions of consumers. It is also an important source of
income for smnallholder farmers, who produce them 
 in comlpound or homegardens. 
Pest and disease pressure on the crop has been increasing over the past 15 years or so, as production has intensified. Prominent among the constraints hasbeen a leaf spot disease, black sigatoka, caused by the fungus AIycosphaerella

fijiensisMorelet. First identified in Fiji, the disease was accidentally introducedinto southiern Africa in the 1970s and spread rapidly to many parts of thecontincnt. It became so serious in the 1980s that several African governments
encouraged irrAscientists to launch an urgent research campaign. Incorporationof durable host plant resistance to black sigatoka Ibecame the focal point of agenetic improvement program for ,Mlusa,initiated at T, in 1987. 

scientists expected initially that it would take at leastir"A 
10 years todevelop such resistance. Previous research elsewhere had indicated that 

plantain Would be notoriously intractable to genetic improvement by classicalbreeding methods. Given that Ickground, the success in incorporating
resistance to black sigatoka in improved plantain hybrids within a period of 6 years is especially notable, 

That success was achieved by a con bination of conventional and newapproaches, including interspecific hyl)ridization, ploidy manipulations, in vitroCulture, field testing and selection, and studies into the nature of the Musa genome, which yielded new insights and information for exploitation in ahreeding program. Some of the new insights in Musagenetics may now be
applied to solve other constraints in 
plantain production. 

Traits of improved hybrids 
'[he placing of 1,1improved plantain 
hybrids in the public domain was 
done through publication of their 
agronomic traits in liotScience28(9): 
957-959. All those hylbrids had 
apprecially higher levels of black 
sigatoka resistance than their suscep­
tible plantain parents. 

h'lheagronomlic purfornance of the 
improved hybrids was superior to 
their fungicide-treated plantain parents 
on a number of traits, with the yield 
potential of the best two higher by
92% and 62%. When adjustments were 
made to provide a basis of 
comparison for no chemical control, 

Hybrid 548-9 (at center; with parents) doubles the benefit/cast ratio 

inyield potentialrose to 22,jX and ITO/%. 

ost response t,back sigatoka 

disease developnent. When tile 
disease develops iflore slowly,
reduced leaf spot damage enables a 
larger leaf area to remain healthy 
during fruit filling time. This resuls in 
larger, heavier fruits, increasing 
yields. 

Relative to their plantain parent, 
the improved hybrids had a short 
plant stature and a tall sucker 
(follower) at harvest, both of which 
are desirable traits. Most hybrids had 
fewer hands, but ley generally had a 
higher number of fruits per bunch, 
which is an important component of 
yield. There were both more and 
larger fruits per bunch in the im­
proved hybrids, due to their earlier
 
flowering and greater filling period.
 

The improved hyb1lrids develop 
one or two suckers freely, while 
further suckering is inhibited. 
Regulated suckering is highly 
desirable for perennial plantain 
production. Unlike their plantain 
parents, which are female fertile butm
male sterile, the hybrids are female 
and male fertile. This means they can 
be used as parents to produce 
secondary hybrids. 

The hy'brids also had a shorter 
production cycle (II months, in place
of the 13-18 months of traditional 
varieties). This is a valuable trait, 
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which can help avoid high seasonal 
fluctuationS in supply and crop losses 
ciseti by periois Of glt. 

A cost-benefit ,ssessmLnt waits 
,,,,.,forusing te rnpr , hris 
to o'.erconle bl:ck sigttoka, in plice 
needha.il nt rent wld
lnecd :Il in\'cstillnt of at1lels,.t U.S 

$7"(t per hectare per ye.ar to prov ide 
cherrical protettiin agtinst black 
sigattoka. Taking into accouLt price 

tot.ti IISiniti rg (Ii lerent nra rkel 
perio(Ids in ru rA sOIlIIwCst':rn Nigeria,
Iho st pla nt resistance<1 had a c im para ­tive at11antiage <):C r -. lvii ltifung 

chmcnicals ranging from 5:1 to 10:1. 

AMusa genetics
Advances if Mesa genetile 
In t-re ce Ir)f ipisng tishe 
iroveu'ed hybrids, IMr.n scientists have 
unrav leCd significant new inforinat ion 
anrd c irsi dera liv un) isvtii fid p-revi'iotS\ 

fCild v.iew\.s onl 3esa genetics. O 
StI t aSSti genetiiiP ltll wIs 0a iC. )i_ 

iiplerlieltni)cui\it .Mhusa 

lepnids critirelv (i dliploid breeig 
uheinorimell, t .lhia spnecies. Ini 

lifl .;icties ibdaietifri bh n ids 
ind icimrploiIs.s i I C0In utfIdiCit, 
IIAr~it ltsa i ea lo ilrit. 
iTl SCintrit i are ible1i) inlro(l 

IC\li r 

intti!t'ri 
t'i l i lris pir br dng 

:\ sc 01, 11 ialtd b' 

ta \'ariii 
tan crete. itvmiit'vl tri 
C'Xidtttn iccatie triplois newlllti 
t'iltiteLT) LIrathe r Iii lriirre 
tlIe tnip)l tiritirgi itcs segre'gaioin enClCl 

when its lo tl set if dinoli.soirles is 
Iraii.iiliit'I 1t0 lfe0i1apliit priOg-
cuics. Tl'clraiphclilrbritIs are of 
iiiiinil i:IlC inte pliicrest a1s nt iil new 
tuhivars. 

AS a restih oihitr info'iilioniif 

gCncr;iCI y iiArCsearch, tire 
gtcn licsi traitLsilif isvofii ti m i :iri:iii 
belier uitfCr1tl(A(tI. The nt'w infOrini-
liio iiSbeing WiWtl fors 1ill itirIer efllC 
in ip'<it' pianltiin. 

Working with NARS 
Natii iral pigrrins havc Iieern ttiv 

iirincrs in the i t',ilition altrils 
lral ire rc quireti tIoisscss yieldl 
stability anti turability if black 

tistaicstik at'i ists einvi ri ii 
riencs. \i\lultilOtitionail cv'tialion 
trials ;inl mdarictl Musa yieltl trials 

SOYBEAN IN NIGERIA 

As crop's commercial success 
grows, researchers address 
linked problems 

As Nigeria's soybean industry' has grown, sup)Iy at dernandlhavlet swung
 
between extremes. 13ottlenec'ks occur along tie way from falnmer's field to
 
intlustrilaist's phint to the marketplace. IITA, whi clihats pioneered soyl ean
 
research for African production since the 1970s, has kept up with develop­mns\'tI ieet 
nlents with uygto lenlding research support whenever useful or pri'cticable.
 

Since .,oybeaIn was intro(Ituced in Nigeria diiniiig the 19-t0s. consulCr
 
tiilizat i ri has drivren prItlductitin. in like mainincr, at IITA posi!halexst utiliza­

lion beC ,lllC a seCond pi IAir of tie soy-)ian res.a rch plogra in, onew lie initial

breecding problems were overc ome.
 

Part (iItf in in applied soybeai research has been to strengthen tile
of IITA's a 

work of researcher antI constumer groups in Nigeria aId o(ther ciOuntrics, .such
 
IsGha ni atitl M:iahwi, which :ire proiuting sof'i prnriiution, lroi n 1987
 

CI' "i I u s
 

to 1993. through its SO}i'bcari utilizatioin project frnded liy the Internatioiril
 

)eveclopnerit Iescircl Centre (II)RC) oif Canat:a ail tie .l anii Interriat iona
 

(oiperatilion Agency (.11CA), IITA aitI colli(orating researchu rs iivol(lvd
 
NigCrian so'lian farilers, simill-scile pr cessing an t'onsiiriner gl'OtlipS,

together with iriistrial iro duc'Crs antI CiTSirES, inl pr'jctC ictiVitiCs antI
 
helpe 1i0larticutilC theih CnrCrginrig interests alntI
o CCds. 

I)rOitlitiTheprjct ariCtl 011 ISiC, linC SUtvevs, t'!levclhpinerit (1particuiirly
in fioi fortification), design and testing of prcessing tichnologies, fi llowup
 
suirveCys of inpa)ea sslent, a Itf riiiing ifra witIe i'ant' oft arget gritlps.
 
"i'lli main Nigerian ciillaCObiralors were the IistiitllC for AgriCulturra Research
 

antI Training, the Natiiinal Agricurlttrail ExICn.ion Researcli liaison Serices, the 

Nat ionial Cercils Rescrch InstitutrtC, anil tile I ivni\ersity of Nigeria at Nstikka.'tilizaition research a iti priomotion stresstL, sii'lhCiai's advintags in 

iiiPti ii ric ithi uisehid il.t i irnsti n atlld soight 1t la in lli tiiirleatl( griiips cOI 
with social welfarC. Iilidstries which process or utiilize soybean gr'w to 

titfe vegetlibie oil, aiirrdill s. baby flois., snack fioils, anli bevriges. 
In I:hrirv 1991 ine prioject intiilied 21 conipaini s in Nigeria whichiset(i 

were set iup. Nigeria, ti isuIstain inrsitutiiOill 
lNilthf iiA. arid riaiiinal agricultural te\'eiiopnln. Tissue t'ullure laboanlo­

researclh 'Sis toiitrihLIuieies will play ain inportaint role in tihert ( XARS) 

resoiurces for the joint testing. i:\ distritliot iinantI rirtilplitatiiin Of 
)\'i s illnting ir:aterials, fielti clean andl irirprived liirting nateri­

tlesigns. tilata ainalysis. is well as is if selectet gCinolyps. These 
iritdiviiual :aut gri itip trlining. 'l'rials Icilitics cai also be tiseti fIir othlher 
art ninitiorec tluring fr qieCilt visits. t'rops that benefit froin in \'il'o 

,\is run tire trials witlh their own ctiitire, tetIclilieuCs. 
i igts This deni in1sn cS inii it- itiin CxCiargC' Otciisrat InlOribr 

nient of both patrinners in Cn. iring tili' frCiiCnilv, rriiLigh ,ri<itt gs aitI 
it iw if rCseartir iatrials antI ill c irresporitCtrnc_, as Wtl'l Is I0 iial 
, ipin I)iblictions. A plinin anti lmiiaiattlrology tl\'cli)pnert bised 

rClaiihlc infoirlmition. newslelter fiir Africa-i, .lhlis..i cu\.wa.s 
'l'ini ta issismite in tire inititled in 1993, a il thrIec issuc s 

dcVCeli ilnrent of iisstiC CiturC were brought dilutring the Ca'. 
li ratbiries )b pra Isi i ren i('tic 

ti national rcsearch institulion.s in 
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iir- -hi:iimicc)s)yhic:tl pr lucli)ll. Tlc, 
a liv,iOd inci ,s. CXlallSioli N'thte 1(jic( 
l+01. Iigl ' ci)iuxmtpJle, ill 5 fIIc, ltiiUs iht-rtf)r-

Crlliil Sc iciu , i I l c fci ilcca g ),>\ lit Iii. lc 
aicras ()IC;istcnIi ti1 as tile Stimulator ocl lciiand-IClI 
unu ti catI. Irnml rictii.cii 

1985 to 1989: aid 
' tciirlIld incrcasc;S Linked problems 
in KAdtina State The slhatnte.iinglrl lil 'ci.iIll'llcrilcrs
 
ficim 1986Ic) 1990. tic limit their Sc ,eincttillittvatijl.to 

At thc muetinctZi tht-ir t-i
fieIds tlhat lihc(Wc roKSric 
itwas clcar that wcl's liRc 
.(viican i1111 Iic'n tile pcxis arc i1i1.rc,C \\' cIin 

iarvs.t withiil tlc I' \ m 
rii


Multicrop thresher: grain gains call for processing boost lhalc'rcirop with noc thi_' and sc:ltlc cir graills. 
cclnlinl in tie The Shiortcr that tinc niargin. the
scvil is ilning cdcdic nt in its inid- 198)s, h:ch I ccc 
 Iccr 


lIrccits. Il\I 993 tiat ilti icr 

llc a c'i'cp grcatcr the ccsi la ilnt oinarsllis. 

hatl wh cldc'anl cxccccl plplly. Ti'l ]ilcigcr (ilt hrtilti i'c

inc ic ti:iid tillliccl, [0 . ticXl+cricnc'c Of Iic It)lRC-Spc in- shacttriig., tile
lirger the crp w hiicli

.*Ic1[u1V licld awccrk-.i sor projc'ct hadfal'irncd tile spread1993. 
 sprreijcr. ma. p1:inl witlic)t ri.sk cf

sh p cl snlil-'ali-scaic aini inidustrial cciscvicai. 
 l cciltivatioll, cccSIIIptic)li(fl, Ics,.

Sc.'c)cl.il 1ic)cccssc i.s. Wh'hcil ihciuglt 
 alnd agr iluidstrial Lse in Nigar:. The IiA anld Nigcriaii rcs,c'rcirfs
(iwlicr tIce \\hlc cl pcct rlinl01 cntIusinsasni c1f thi liersc-S iakcchiii ha'c icvci\c, clci-I will- 'arict ics ti at 

plcriicr 'icrtit ccgttc'-iildIcUSr\' CPS inl soviccaII*s fiur-, aLgUtit 
 Wcll hslc'r III LIcss t1htan titiciillprivcd1tciirgc-scAiC It-ccis. as Wc II cs IOr tciinuc! ii. varcxatiicies availii itc illI e.cnew
sccchcaii rmvcwrs. tic-milicin(n ni cw icc rcplic c a SLICCCSS ' rcimain in ticc fieldici c'h \ aritis calln11:rkutin." inll'()ri~ll:itin
itc,red Ic sIicir ics il I ianic.ilizin (Ih etinfl iilhcIul.sh. up 1t>Ill(1la\,Sl 1t-in<. 

tI II)Mt'icc tc.jctl was reviewed. fr rcltic i's wic wa illi(planii0.r Icngc,r. whici iicTc-,ast-,srcrst:llll
PIc'cILiccS aiiilci)rcccssc iscXc'hia.1iicCl Silli Iar lrc,cc.ts clsexhcrc illW est tiI iciil\ ilIihiila'ciIn cc1thir

\icws (ci i c c pv c)i'sc c-h;iscd Africa. Nigcrian sc\ican has, I~hr.
i(llcnwni 
 \VWhil ,incliitac
I()ccc( prc cilucs ;cid the asc iciascil Icilg cinl'itcl ficcila gc c--icliitai
(2(iLiiiitcIIn aniil aciincl' cirthir i,0ii ciir il[(crts. iliac i)(uiiCc hiosiV Grain gains :\s grails arc.'sav\cd

icalilUitactii. c(iut I ()hiVC igiS i t'
ti tI'i lct ilcslsi ils,etss ii hattcrcd pc

ii nAl sc icrasc :iiis iiIc t rlthii g'Th I)ic c ii iICissag lor ilist urv s g c t c srii I a i cc cc-CCsscr iln 

I)Pcitlc'crs wai.,cItle, icclcdl lli-, h:1( as() 10 
 I)CICni s.ii'iili:ll ill I0cil load. TIC h with ihirshiiig isg~rain fhcctticr iililv itain thcv Cit'ilil Lie\ Cl(cilcitIis. cirit LitiliZalicIn thititis plhvsically irvc clilialliling
IuSuaIh Iiitl. mi\c rwt liixt 

sllicitlkii ill utci.iV And; ulilyiiV 'i sln;.ill-ScAL pIci',Csilg. txt1c.'vsing. ilthe licat ()l"tilce da. , dto
stL)liIi"CS icuricecl )'1i'l I'ccii laCk c)i' 

wrs replie lthat til c hat.cucsltciiy1ilic ccLi an1d cLciist I)tilccii quickly :tcr 

it all)C,.ii- cc i a 

ilitis-tic-y cc )ccpiinc1i tlct i cn;nl tIiCiuilizllicin had crc,,licil iliscclo'atioln aid l)cd ict.
 

iilccii . thal,11-i i l l sSCs tiic'cigh 

A:ixiildhilit\c ()lSiicgIC LtilCrU )sphtciC
icriilizcr lci hc cicltic. No bean breakage with the fail-safe flails
 

Iu (iniid l i iakit g;tp. tile\- hail
 

(I)sl:tciig ( it;ittlri' lIc ils illthe
 
liclils iC'l+Cii c ()ilcilhU I cIc cStli:
rc ' r 

(Ii) -aiiccric ctl l l": ciil
csi.U.iic ic 
(C)\icd Iccss ihrOitri1h (iTcOci t CJrIcc'l 
Spc)l ilisc'c ce.Tesec.1c lilciIS 
W\'hich rclchrcicrs ca i[ac'klc. IiT:\ 
aiil COlkil)(Willini ii"t' isi. hI1t-, A 
\(rkit (ccc hcii kwcrtic pjsl Ic", 

ths 1h)
VC.,;ll.,,\\ilh t'xtCVIV ' .'All (liJiL', 

!rcctc Ii'lci-tcstiig"\\htih aic dcScrihccd 
ill tili scccc di lli ,lthis ,iriic'c. 

Demand-driven surge 
l)2Spcitc tlicc)stiics. ttI c iic,'jCi 'S 
.SnrVcVS rc'ceAlcid tlic prmilucticin had r 
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The probleml has a genderr
 
dimension: woilien a gelnerally Breeding cassava for "safer"
 
nllo inter-stcdiillplalting xi ptiea h g.

yethey f.ued to,,-Ct:d<o
oi, ,.t<o consumption, higher protein 
Som1e Of the onero1us thr1eshing.
 

IITA i(stha'vest resu'h-rl iers have
 
leve lolped two threshlers. d iiced in Il)w .tfC cassav I(cr hu0mai amd .niml ml)t;0n? Some 500 iill ion
is ti-1'ol0 


thle tr-cpi's, ilu 

(tile"ail") :and (ihe othe withI me cassava harini Ilef'-cts. Thv tIIus
 

these lpiges: one fcr han oioperati people ill than 200 m illioin of whiiim are ii li-Salhi, a 
Africaa. CO uiiLi regularly, without vis iule Ni 


beulziine-dlrivei lc ctr,. tlie iiilticrPop
I v'icle eniirica I\eidece of its "saifety'." Yet dloults persist (see box).
 
threshler." lioth iie 
 beci tested in The dcotlts hae Scllle bIsis. Cassal'aSi O11111 t 11eCi\'s n iiV la lit Species Itl 

elaSl'ainahmitlll-clis 0Iif 3iChi St-ItC' to gene'ale ca'. l cyailoge lic-t hey p ossess the ,ihility ciide'-Li inl ncmC (f them
 
in rct.'Cllye'ers. is hvdc)gen cy:iidei ( li,:, thl C iii)tplc iduceCd directlV
ctllcll cr Silci',d ill 

ThelIiil hl',iS Us ai b)tlly l ghe'cii.f11, pilaints iherccdlice substa0dncs min'(l2SI )It itsi'tshegrowh. I

:itIirst wiih wclilel incl cihildlci . glvccK)si(lcS. but iil cJs. lI)ids) ihtl i'k
SOIIIC In:i)' brI CMVi 31iid p-roduce
 
.\leii IlU I-c
iric- rr '. L,lil intS Capablethetlii ialia inica I cv.n I llI a na icrIh i ic c pIsocIdLice CliZ'ill' that :11e 

Iitcr'l', which sc'S i 0uc'hIccr10c iCof li ,i Ccl-Iiccil s So)I irmel,.
lirakig ctile cva i c"gCcic 
lle (ip tcI ((tiliicx I acl Clifililitcs I'hOScxcc'cmpcuIcls :1cdt it' lz\i les thit Clegride theil a-e aiwa'vs stoled ill(lie
tli potcntial pirc lclelc if df ip Irot oif sepalteicClliairtileits witliiii piilit cells c r (:Isinl Sccgium )ill differill cells
 
hIarvexitd hut uitIIclirC.SICd Scci)l lts. aItogether. \'hi tIile ialct is(1:,1lia,gltlile strut ci1ril i liegritv cf its cells is
 
Its cCc cciciiLit'\' S5uttciCtlliitull ' d'sti'(ved. As Iresult cyiacigiog ic ccCilicuiii IycIr igen
e'ak dcwl'i,. aid hv(c 

Icc Will ivCr wcllelln I:irinie'S :iswell. ca'ciide a'v I I'0ccccl
ciced. This is wIit likely (c sccotis whiclilcic':iSSa:va. 

altlc Ilc\ bcc cciie ;ICCOull tic i1lcuttwc ccya'licgtilic gvccOSxileCs. I icictriclald IcULitlraliil.
c cccl 

;cticliig it. The ctili)clcIds cc cici bi'eak docwi wlici cc'll walls ireintict, cut whec 
BIlcl ilic' trc1lIc'rS reuice, gri c'iSS::l IissusC t' Iruisd acld the cllular strcItlre,.s airt'disruptCC, theih"
 

Iocs5 l ,lt hileakdctowi cai ca tc0 li'lfliitclicloll hIccgcci c'lnciide. Theihihlrogen
frIll 'Sliic
i1d tlrt'shilig 

ccpelr;itioncs. lit' iiulicrcl-cp lIr.shr c';inicltC, cicice it is cL- Cdtic'c., the air, siccc its
will dissipite ici boilicig loiit is
 
ics lIl igipi2" biaLgc,cate. 25.7 I. cIaged1h. e. Stuc ias ilcl i'cc'cexd c icit ,.:1cd Iives,
"'lIS, ilticil lli tisxuS 

While tilt' 11il lc'gistt'rs cc lceak:agt, rae livdI'rc gC'l c.vyalnide. iswcll ias tilt'
)lC cc culd fi cd ti'C'S " two iioliccIdrcolyzed 

duality' is futer21iIcos'ss at1all. (h'ail, ccln(cgelic gl'cc sidc',S.It is'2rr1ccc(iiC'us ti r'e'rlc tihe cccict'Illtraii, cl' ilios' 
tcUiIiccc'd b 'viritcI l liilliciatioi c ()flit tir<e tecilci i iscvallide cic t'cin.licy ale i1111 lIrat'tlV'itx sa:l [CC' 


cr iliilcl cklai:lc. Acei tle'si\'ingIs icc cv-:iic gc'lis,. acid tIir cicc'()ill'
descric'd .is ticixiS ald tip to tlie ialit's 
ccbvi aid wlccn1111.LIbcc ace 1i11 C'IyIaw)4,'Jlicpcclc',,Iial. 

Thatii tolecilial is Sllicct lc iphysioloigicatl i'ocesscs, which cicculr slowly, asSmall but rcsponsivc well Isripid alid cclatile I)iocci'ciiic',l li'cO'c'Ssc'S. Scietllixts at ii aidC t'lsC,-
Sc vbcai, rvst',lih itliT:\ hias :llwys whert' aci'crigag1V cdavlc'cr ccl'rstlintlc xcOS'cl il li ti lircc'esst's ,alo toc
 
bcc'cl Isinil c'ilttrlrisc . t itthe il i L cii g C:aSSal',c'S
butlati ' 'xl iilit'ii cci itOli l IIccx icit'. 
SaIle i .,rc'liiaka cl effeclive illI 
IlrciiS " c clt'ioil Processingctcfcilc'licg g,1ls 01* )r 

ucIiCiiltla xc' acS (ulit ' iiil i rccciiit'dt ill Sc'ientifiC' cXlC'ri ilctltS hiaye cc ilifirillecl that Iinypi'ocessi og applied to 
al1c..is.x cvicc;ici scic'citistS rtcicccs its c'y nc)ge!iit plfc oiliicg clss iv1ai ct II'l".\ C',lSS1\V, tent i:i Blt ciots, cl'oisidlred 

IclicCht theit 'Nsc s hi'S c' x1lC'iiii ccI l i ilici ' i cc'lCd<.s la oct_' i' ctc'i tiiIy aIi cut111Ii . OtIicrpI ccessilg. tliei r 
Ifccilliciccsistc'i~t cc<cilceri, d)cll I0ccSicIg mnc'thl i'tCclcLc'e itb\' n t lIlit 
 lill iao,. Thisiability of thlie 
cc cclllll aticlcl wilhIi:ari i's. cc0ci- llallrill ti cecilt' less cy'ilcigec.i' cii ri ct'sshlig is c\'cVi, 111c' i cro­g prl'
.,ticlc'i's (iliaiilh' woclUliw l cCS dci(icec in cassavacIp'cx leaves. which have a ;icg'iil(> c potiil 5 tc 2(1 tidies 
xccvb'ais,iitccls ,lcliitili gleatelr Ii1:ci cassava rccc)ct.\.'lcl'lci the' Ivt.' ar' l[ie fccls, tlc'f c cc'ssv i:cCtfitco 


gract".ii1 ;it idriclu t'stci cgeiic' l)tc'ntial is rt'li
sc'ic~it ixt.. tlri<, c't'ct c cLisi 'raiblv. c p cii)(clliilg.:\ftc'r C[. ilig ci 15c 1'0 
Ivc'gcl;lclt.' :il. livo'stccck f'ccl. aid tcc 31) iilcitc , it isVirtccillV rct'dcc'cl tic iil. 
.,l)c'ciht fc cc cl cO it'is \'ht.ir ti \ ic' ItI-cts ac'I b ilc'd, tile' siilleCr ihC l)iC'cS Of iot iltd Ilc' lar-gC'r tile 

'Thii1 t'(cilliiiiiii'iti l,his :illcMc (2'ciclc' c c 01 r csc'cl., licl' tc'r is tilc rcldticiol ill til iC' ic ,gCliicI)ctcctial.;lC ' gi 
tile Sc'icil'tisiS tcc icl lilc' ilost Thus. gl',ilinl.gc;i S:lV;i'ocS iti c i;cSli ,isixlil'v 
 ,I is ;cil c'xtrC ic'lv ccSc'ill Stc'I. 
iiilicirl it cc(ccstircii ill si I)';c iilg (axSScvJ o,iC;icr'sc pc ]l'a''is l nc,;cl. 
jcrc ic lioi,nlci;irkc'tiig, acd itiliz;i- l:c'rcieritig tle iiccsll cclie'll Akccll little'. llt fri'rlli"ing whol sti crgc'
tiol rcclS inl \',l c;illv l'c')] 3-.i claiyS) ilI 

oi lhtc'i ln tliel ,lVi ii c,'s to diilltcgric I t I ' ;ilga iig i" ii iiclii tgcli cc's. Th'
 

c: aid Iic'i tic h'Ocis tl'i' 'c'sC.,r'lih cr Itci ws iiiiccc oic'-gciisciisx lo iii iltiplv, w hich 
rgicig icolleinis. hel ) ",ls 

direct actiicl of c t' r cll c'niii M'cilllilllit agc'lis cii c';ll,(c1clic lcciclS 
cy''c.ile itsell c;illniiclit' 'xcl dl l. T'iL'cittcr iic'c'cls I'ti lc'r StltclV.h 

Cissa.ivai leavesIlav'u a ciiicligatrcir coicetr;itic c,ccl lillacncrast' ,a'tivity 
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found toI)lI afleetutd I v tti e of 
Cassava poisoning rooted in poverly plintting: it\as I()\w \vith planting 

irk in the r:titiv scaison a1(1 highCases of cassava poisoning have been reported over the past two decades from various wvith pl:inting at thl'end tofthe rainy
parts of Africa. But the risk of acute poisoning isoften exaggerated, especially inreports in sison. Water ,'ficit is knovn to
ihe mass media, which are often speculative. The best documented cases for chronic toxicity increase C':tno0,nllW putt'hilat, hut 
are for (1)nervous disorders inNigeria; (2)goiter inZaire and (3)'konzo", aneurological s(itnl' Ile. ir -rntiop0nthat has
disorder recently identified inMozambique, Tanzania, and Zaire. CIigedi isbeing appliCci to Nttclv if 

These occurrences are rare. They are usually reported from remote areas where, during ti'etrccttishtion oftlano ,t i
droughts or periods of public unrest, poverty and a paucity of other foods cause some genic 
people, especially the poor, to rely too heavily on cassava, and to eat it in inadequately gI.vcosi.,es '\itlhii a cass:iva plant cal 
processed forms. Insuck cases, availability of water and other foods (especiallyprotein I'e regulate.d. 
sources), as well as of cassava with higher protein content and reduced cyanogenic ,\ttelniIts to .otrol (~is5~i\+i'S
potential, would alleviate the problem, which seems primarily rooted inpoverty. c'yalitgenic iottentiliiy covntueitiona:l 

btr.e.dirgllcthuiidis h:v' iCt With 
limiteId success, pIossiblIv bcC.use 
ther ar1 n tiltir)pl' genes inv lved. 
I:rivirin n nta I'talit s l'[irt Il r c(iii li­
cate this task, is jLst outlined.than do cassava roots, whvlich ac- (carotene content, for example). li itecl ill igical techni(le 1c,1


Ciott lor tlir superi(or albilitv to Deternining the ca nogenic levels 
may
 

OfferAtIrp0omisin Iat t hlnin ptIktC
shed cvanogens tlturing processing. has involved sonle\hat elaborate this aspct.
l.iranarise is the enzvnle that hreaks priceclures. A simple Caln that tlailtaiptilio(n proccecl sornytical

h \xx'n inamlarin to fprOdiiuc. t tleIXiC' techn iciI ICiat can Ie appliecl to a far :is to l+tro uce nIi
incvatiogenic


Ihul x latilC Cva lide, sUIiSC(tutent' lagI n Itle)r( i i'.Stns G ' i t inlltnene
il[)eS in the fiUl a sa V Will the tIIta' 
lost inln tocessihtg. En:ii a cing isstill Il'ing i'velopecl. As the Iem(>\:tl iig'ns hiic n tileaI'Cva a 
li n:miaasu acti\ itv in cassava roits cassavav get., itvpcs so (lentified \ill platl's di utnce illc.l-i lisllss ag:iills

coi li tius hi' :ll ef.ective w:ly to bie useCl for clitterent proclucts. :i 
 insets and discass ? 'Tht'e ains\ers t

rlli(V vniltogens froiit thi'tn. p:tralll eff'irt is nOw on to IdUtermine tht ste an thiiil icr
(ti'tm s lic in loln(-


Wxxhtt I NCquiali'ntlICl\s Will he apt term efhorts (11)y'as at cUirt'tt

Selection a nd breeding for eaIch end 
 cisc,gi\Cn cilffrences il estimatC, whic'h woul inlox',

13reecl ing cassava Itir lo w calnogelnic proicessitng. inliit! , th hii i)iisv'nilic'sis it cyvano­
piot'ntial has tw(oi niajoriaspects: (ii Iex.
In the last wears, the listril)u- gelnic glu'c'isid.,s or cliv'rtril their'
sclectii n ol cassava varieties oir tion Iiiroot cvaniigenic pottential aicCumulattion to tisstic's in plant pairls
 
()ptilitliills \\'ith a1IOW C')anogenic' amnlig several Coliections oft'issava th: are n() Citel. lhose ' (thits
 

pote ntial, soi as tO cil)illeine tIil vitlli genote'ps ha$ hseen i
n'est igateC, a nil colI ilisO ri'sutilt in illCcasC'., a l)ilityC:ssav;a x'aricties that olfer otlher that linist varict ii's hail 
clc'siral)le trails: ancl (2) increasing the 

it as fou1tndl a to routinelx' Iran oifrn d tlleg leelte 
lox rather thln high tvnoelilO c ' the cassav'l plaint. 

(Luintity andl quality ot rioit pro)ti'n ill poit':ntial. In o(ing Sio,it \was hiuinci In collaiihration \vitllian avclanced('isSav.i, Si) is to SpeC d tip the that the cy'anioigenic' pt tniial varies lbihtlrv in I)Ctiii:'k, Ix scientists 
linallialas activity that helps in the tilrgdliftlftr'nl tiSSliC's tt theri ioof, haxe I)Cgtln the ir attenlipt. iTA
ritnilOVal of1c'aIllogess fitoliil C'assava bet\xvCe'( IOits if theiSatile.' i iit, aI sciillists iso taikc' ai'ti'C 1pai1 in I 
riots. be'len plants of thc satiie variely in Cassava Bio itecnolotg Nutwi irk,

MIInV yeaIs i if screenililrg have tIlesaille plot. Varialhilit "\v:is greater h+irnc'cl ill I9,L, with its Sc'cretalit at 
Centir. lllAItrna ii 

civaln( gnic Potential \was entirely atid threc-fciicl li'frecsC, iii'xa'ii- 'In pical Ic), (inlinh:.
absCnt, btll that. effort idcritil'iecI g4elnic piotentiil if iiots litilhc 

silt\\il nIo casslx'a line in xvhicl I 'c' en riosiithaiiiicle lan (ctnil in:ili' \AgricuittR:1 

I t'li' ci ill:ilii ntive c'lhoit wvithi 
nliati' I t00 liie's in which levels of sanla plant "crc' illt tinci illitl' inl, 'ni:nk,tlhis. It. 'liiic'litiiie:il ihila:1ta ca'a li 
Cv:ig( iit ci iCOpitiIs are low (< I- c'lipiasi/e'd tile tic'e'l to estll)ish ia on keyV ,nzxnlC s anltlC'nUs I'(i"

Int II u(giti iv(:2ilt I)10p g I'esh IipIipr I r ictU u iclhir satil p1llg c)' nig'illi.'sis aiic IXinq ri si'il to 
lissutc ). Oftlese, ahout 150 clnes clSSaVa i ioots,I (e iii3 x'lriC't\' ittlii clev\k ip ic0tirat c' it cthIids ftior 
with x'c'iv low cyai)gi,nic levels (<I- he classificic as having a Ia)\\. .\,Ivln- sc't.'elillg c'issi'a gtliotlps \vith a 
2 ig 100 g) have been put int) a gc'niC Iictlnitil. A iiililtllll 013 riiits rceCiCCd :lilit toii li'rati' ins([it.So' ' food (itiit I)rc'eding i)iulatiuil for per lant. , l lanits pcir p t, and i Cellliiclit" so'clsC'.()nc' ,ill is ti
199-i. "I'ltes liles iller ali t ic replicatitis has hCc'n I'iilci clficicnil fili siiC, rdiliabhc' illoilctilar 11:Irkt'rs 
pro spect for areas \virc, "assaiva atnil cst eflfcitiv' in cltc'rilinig tlie' to act s' 'Ilcit(. i IioI' tv: tll -cilicrtooiits art' caten ta\v irsiniply after iantigc'nic pl tentn iaI fi tiar'l\ iru IpOi'itial. Such iiarllkli'rs, which xxi Itic
boiling. h''h' \vill Ie crossc'cl \ith agroi'llonlii' trials. ici'ii lvtaitsiii i' gvitletii clit iol
olthcr Iilnes thatiofler clesi ra ble Within tile' s:iili' caissaiva ge ilo- in:\ he clil'lvlinkci lo giuntis that 
:lgrin(tinllii :tn nilutritinat Irtraitsl, type, tlie cyai igic p itutill was cinon trolii C'iigiCSiS, iti l ill'cr It 
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simple, rapid, aind reliahle way toCi 
select for this trait, relatively free of 
the environniental influences that 
h-ave cotiplicated field screening, 

The second inportant avenue for 
lower cyanogenic levels consists of 
increalsing linaniarase activity in tile 
roo1)ts. This, in turn, implies increasing 
the cIti antit' an1d (ftil'ity fi lOt, il 

a ':iilahlc in ctsav roots. Plant 

brCeder aIttr. hve sueesfllx 
crossed ca ssa va withIi its wild relative, 
.MlltibolIrislis, which is known to 
a,e',i' late I)R'rteil iniits ioo)ts, t 

IPrdluCe I'hricls with aiprotein 
Co ntent as high as 8,'. These hyhrids 
are n \ heiiw hIcikcirIiekssed to 
e'aisslva. t1 illoirp')ioiic'her desir-
alC trlaits.. SLtCeCSs (If these effUrts 
would Lc'a11 ihatt(I) tile i )It would 
have an increased ihilit ito shed their 
eVln gen ic p niillaithu ring piroess-
ing, aind (2)cassivei ('nlsutniiei-S C.11n 
get ai iglicr Pt ieic itntn in their 
n1rinil dit.. 

Poteltial impact 
111A Sic'ielti.St,Ihave thLsIjoined ill 

gllnil c'f€Ils ,01 a:cassava that will 

I)Ri'dt: inillt-o nu111iilo. Consider­

thait nC.rl ln hllf .f theil 
;issav~a c-i ittiiic'iarc' inisu+-,Saliatill 

Africa - 'eNerll Millio l" \) in Ir'e 
Also ilicheaet- i c- lSilelSIi'i If 

CtiS l;Ml iilic'rc'.H c'cl-,)egill'lil 

illg world's 


mllitdat-e alonle w)ilcl itistif-' a stake 
iniliprlving this do's111nttititiol l 
(IuAlit'. In,iliaion.CviclecC' f'liinl 
else\vherc iii ,li'wioild inldicailcs thatl 
I)roltin stlplcIi icili inia ,assava-
hxisecl diet (hidl he highly desirahle. 

C~iss~la is Ai' -ih elficient iilver 
tle llrodclin of Cillrhollvraies. It 

Pr iditl 's5 01ior iii re of the etlergy 
or ca ri' initake ill iianv inillio s 
its .\friil clClstliHers. 'liCC \Cer" 
fac'ts cnnii sizC the driv'e towarcls I 
highc' r rn1oteillconteni. Casl;1a :ialso 
carries 'Ointsid-raIhc' l I)roteinin its 
leA -, tip) to 30' c-rie prlc'tin Oll a 
dry weight basis And it cail he 
e'ffcitivel)' isCtl-thI)tigl this tLiSCis 
Isvet Irgd' cinexrlreft-cl-as I 

livestoc-k fc'ed. Add tip lhiIse facts, 
ild ou will get :ac-arer idea of 

whiat lhe potenilal iilp tPcan ibe of' 
cassava illlprovemlent effols. 

Co vpea improvement for 
traditional farming systems 

)uring the pa"st qu rter-cen tury. cowpea research filf'illedIrr.\ its original goial 
f developing high-vieling varielies, fOr so)le-cro Iing with dil rent levels of 

in puts. In a patniaIll lye-Which hegaullate in the 198)), tileIllii inst rea ill of 
IrlA cowpet resea rch heeme redirected. 10 inlplo)l\'e IO 1 inter­[Orwpeaf 
cropping with cereals in the dry savwannas. with few or no inputs. 

The redirection caue thout when Iig i-vielditg.,imonocrop ed colvpea had 
satisfied major denand glo1ally\, hut Ih nIt rea IIlv toitedl the nrCeds of small­ad 
scale I'ariners iii the drv sa vanna. where miost (of tie world's c wt, is gr(own, 

Ilthat region of poor soils an1d IOw rainfall. cowpaC is intCrCri Iped with 
sOirghiital nlillct. Its griils feed IirMiing Ihust'Cit)Ids, its leaic'5aic siciiS 
f'ed the Iivestoc-k, while rood rcsidies en richlilt soilIOr tile next cnll inlg 
cycle. B(oth grains and fOdle:i re Iraclecl and getllelrat inc(ne. 

ctuirrent hreeding progra in tikes three patlis in ilr Iocal 

fotraditionaltl fariilling. Tlie aggraCtC task is 1(0p l lCing ayield of irtind I
 
iietric ton per lectare, which is nirc tiin 20 tiles ile etitCrrit iels of 25-50
 
kilograis per hectar 'e.
 

The three p iths are: (at)c(n'venlil.aI hreeding.(b)wide crossing.,aind (c)
 
non-convenlionall brl eing (bioiltechloi ib 'gy 


iThe in witg clp'al 

), 
Ii :lcldition, research in ecol( giC'tIl tll idlieai( ioinwill help recCLice d;itnace I)\' 

insect Pess: I) hiologicil colnlro and c-ultural pr'lclic-es.
'lie nltidisciplillarv grotip (If'scier .sts who cOInduC tilc' prograi lihis set a
 

5--ear deadlie )'whiil 1o astlhista lti:lI If Iri OgrCss is
mlake aChieVe'tn-, 

ilst'lfficienlt viiin that fraitie, the whole encleivor will he reappraised.
 

Solo performance 
6)0 cotinries have receiv-ed 


in aiwideln eI f'agroecological eivirinents. Those lines cllhine
 
resistanle to niiajor diseases aind For the farmer, the returns are greatest on
 
insect l)CSts with early niatiuritv tindimproved local varieties
 

\-'Over Irr,-itipr(Ived breeding lines for sole- croplping, 

prlcrred food giainti -u'litit_'
 

Aholit 50 cotiiltries have evalatited ?1. 

theil anc identified and rtIclas, 
stirC'rior lines for c-tiliol. 

\Iost of tllose varntic's yield up 
to 2 ilctric toios per hectare wihin 
60 1o 75 cla\s aliterplanltinig ani1l 
re(luire only 2 or 3 applications (I' 

insecticide against the c-hief insect 
l'.: MnlIYIca i d hoer aind pod­
stclking Ugs. lh'-,reding efforts 
continue todevelopIligh-viullitig 
Vanet ics fOr 11tllul Itlre, with 
inl ti or Ihigher levels o inltiIs, 
(ocniale faliller'swhlo tailI ohlaiin 

agrochenlicals to realize the best 
pnossihle ha.urviiests. 

Wlhile that ple ises h'irineri-s wh o 
IIaye access toillPtlitS, tile hili­
perf orniance tiC1vc 11t'iiiilltCasilv 
Ir ecoiloillical"y be griown I)x 
sniall-scale fiirnlrs in tra ditii I 

farning systemns. Fertilizers ,ind 
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pesticides may ilo( be avlaible to 
them, or the prices maiy be out of 
their reach. 

Loical varieties gi iwii wit',Itt 
henefit Of inputs yield 25-50 kilo-
grauis of grain per hectare. Such 
yields, according to 1992-1993 
StIT+'Sr liT+A, result fr olii Imv 
c1W pea pl:ti rig Iensi tv il millet i l" 
soirltur \sstcIIs,. ci )iiil)iried With 
vie f cr.sit frio i pests, ciisea1ses, 
incl parisitic \cels. 


1 laing dc-'eClOpCd varietiCs with 

.I0 I]-:\ the
times ths yiields. .saw 

politeitial iilfererice that f)reedirig 

coiM rnae fifir s l:rI-.sc':rl I flti
eC ers. 

lefirSt tile\ IdMSli, isto stablii ift 

perfITriii:ince of fits varieties, 

th r>urgli iiciirpiiritioi if resistarice toi 
Ili iweCiig-sltgU p-stis Iaphids arid 
tfirips ).Stotiiage pssI bruchlids)i. 

1r11,rmca rid .1cc1/r. ard \atiOns 
discascs. The scCOin Istep isto 
irlipri ie the yield potiil ofiliiose 
ii pri \cd VA'c'itic-s tIri> hgfsclcctI io 
ft ii high yiel with nlin iii inpuVIts. 

Nc\%v pLVJ\-vanic!ics havC 
1already cM'rCgd 'om this pri)cCss 
\With ilricrcasd prcIlictivitfii,icr+lc-
ilLC iiA stistairilchi basis ardMric't 
diveLrsified, inl incr tiisuit (lilelrcilt 
I i riec.Is a ri rs ill'Crs" c]irid itii 
dillcicint cr\iviriOiiiiiets. Iii jiriivcd 
lOC;Il c iwpc';I his lIir duCeC dioiuble 
tIle normal grain Vields. ir abiifut 100 
kiligrams per Ilecta'lii oil-llalllriirid tli pl intpe1st ivhi riiAne1)
trials',With titheIle i l'rt'ilizuis iir 

pesticicfcs. The iii ic's
pri nCd v'ariet 

.
rca\ 1,0r fiul-ers'will sioll hiiI.I fields. 

The conventional route 
Ci noveitioiiil I'irceilIg alilllstio 

cfc'vee fi cli\pca varicic's :ippopriiiate 

Luli iiiterc-riippiig witi inillet Ir 

siirgiIii in ilc' Ir\' lrias, with
smiva 

I'\' 'r 1 iiIptis. asc i tis
The fin 

\ink is ilie' resercfi siatiollit lKino, 
iil rlic i riiNigci-ii itly s't ip aild 
run siricc' 19911 Iir.\ JaridAirnanidu1i' 

Ielh I rIi\' ssii\''s oif Agric-iIristitUit l-
clir-il Rc'sC'.rcl., at Saunarr. A third 

c'iiflaioraiO iis Ii:iulsve. which i peraitc-s 
a Lic'lc StlliinilaI3tit:igicAu- ani. 

Tuchil'ccl sti pp(i willf p ll 
phyiVsiiilOgv arid agrliinn i 1.s Ciiic' 
fi'onl lic'.IJapal litlc'riitior-ial Hc'seaiich 
Centeri Lri- AgricitlInrial SciCIces 
(IiIIIA Si;J:\ to.lllsscieitisis sccicc 

liTAve foicuse'd a i itlic stresses:oin 

tolerarice of( rotight, shade, hiat, a1rId 
loNw soil lrtiliyv 


Parieis participatedc ii tile[I
trials 
arid in tie evi ilutioaThei r re-l 
spo.ses testified to the acceptaliit 
arid polientialI ,. ip aid imlpactcfloptiu (n 
of tlieInew varieties. 'Tie O.IservCL 
pr itection againlst hruchMicf st 'rage 
pests \\.as rioted \\ ith StitiSl tinm-tue 
loinger the gra iii carn lie stored, tile 
greaiter tile tdvanttgc f7ir arIi'irs ill 
miarketiig their co\\peais ard ill 
keepirig goo( seed f+ir tlie next 
croppiilg cycle, 

For the iext ritnd ui in proi e-
niCe t ulridCr \w\'.cirret tl\ breedecrs 
are ft icusirig on drought toilerane. 
resistatince to l->ant pa rasites .Slr,'a id 
i/eIr,, arid a ility to increase 
iioinass (both grairil a1i.lf'dder 

Afirict. \Vest Afri car' coilitries :11re 
Cilf i ratirg with IrTA and itier 
ceiters in investigiirig whet her 

lclmal /irolbri]psin Africa is of exotic
 
origin.Matl/is comsinlrecd at
.in iior 
pest in Ind(roiesia aid raysia. 
\vIce pel,.rhaps then :ire niiIre 
ellicient natural enernies thI in 
Africa. (cIllca with sOLItICastIsirattioii 
Asian grOls iii stticf\irig cOwpeaC 
pest iiterirelatioris will lhegi r in 199-1. 

A fasic comlitiiri that co\vpeai 
pesis face is their need l'or:ternative 
hiosts ci r"ing tIe Ctlry seasoli, wlien 
tile
cimpeat host isnot a''ail:ible­

efi re the iia \iscason Iegiiis. arid 
al'ter herc '\vpe, fa dcs a\ma. l',r arilot 
vear. T are .\Iteria­\'llev "riiigratory. 
ti'y
host plaits of alureiecu a if
 
l.+cg:r/ bri1SI_Cire
beCing identificd 

atnd eX:nliic-d, together w'ith iptOila­
material) dlespite poor soil feiitility. tion dyria inics o i tii-r resident pests 
Within 3 to ,years. \vhuii they are 
ready fur i n-finrtl trials. tilt gratin yield 
poei tial slhimil1 sta :iat 200 
kilogratis li-r hc,.iL-. 

Ecological rearrangeni nts 
Biilhgicil cointrol and culitiL.al 

ices are cxpetcd iii (ull le vet 
rgauil, friom 200 to 1ii0))kilogrinls pc'r 
IIccta ic'. tie gra iii yiCl bioin us friliii 
uise ofIimpriocd varnetics. 

Rcsecich into ccilgicaf apfrOiaclI-
es to vic'M impiivc it'rtCLentrs 

initeractiors arid the piossibilitics fl" 
Li ligicIl OIit riil Olpests. 

The'ci iwpe's Ctltcr of' diversityi 

Sp>pcai-ts iothe SicthIie'i -\ caf.
 
altfiiiugf itwas ,di iriestictevd aiic has 

hi'c'ni widey cultiv'ited illwc'stcl'il 

Afric's dr- syavnnalllnA
aricl Shalic'liaii 
regiiollS, ill its cc'il iic htc'r Of li vc-rsit, 
co\' e iilight I fhturid ithIthe S U le I 
pests ogci ihcr wiihf cipcsts, niaLi'al 
c'ic'nlics, whicl had c ic'volvc wi Iih 
tie pcsIs i1 ficle hoSt phiit. If 
iatcnral cic'.riiic-s arc' luic, willirr\ 

sil liw to c',tIfblishi ific01i tiie 
ielc'r ariias wherc' ihc pcsis have 

euIrc'cnlC estl;ihlisiccl. 
"'w iN civpc's linisi tiiulc-

SiiiC pesCts-tIri iSIho,1 s)'il]/uc/re i/h 

arid til,h#iclicflhilrer--ippcar- io 
iavc,hid grier Specitioll ilard io 

aive 1riii1 iaiasitc's iil lSoulheasc'ii 
Asiai tm l hc'y clciistral' ii\Wc-sl' rri 

arid tmural encnies. 

Wide and wild 
The lLst soliurces of'genes Ithr 
resist arice lo ./nrcu iicl borera rind
 
pod-sucking bLiugs come fti'1l wild.
 
relatis i if'cOVwpe.C, oitside its
 
iirir'ty ,gCriClili. which pioses gr'cat
 
clifi'Uhies. The rCsistanlce, genes
 
inist lie IArlsferrcdI Vwide cr-ossiig.
 
to cc iiip ciwp tea dcsiried it':tits.withI 

TissuIe ctilture tellieics ii\'i!'irig
 
enIirio rescue arc rciltrired.
 

Aiotheir wiMkf co\vpca Soii 0'iif'
 
prioillisirlg c'sistance gc'ics feforigs to
 
a griiIi ifUt ( 5c'sscS asily \vith
1nIr' 

cltivatUL ciowpea. Vith a strategy i
 
aiCCliifttirig tie genesq iIr rlsistatince
 
iito
l/retaca :aridl po-suckiig bugs. the
 
gc'nes cll surIseLiCIilV he
 
triisferriccl a po iiui type which
i cail 
ie 'riOsscd thIOugli conielliiOlil 

c b erlg tact icsio c' c ipc'ai Ultivatccl 

ri.r\'s nlaiin colilorilo iill \vilc'
r 

criissiigac' I 'ui/iei'i/a di ,\xpotliard
 
I. '/uIo il-i/o (G,,"-mopl-smo. fI1'i, ill
 
Italy. with :iliaii giowC,riiiic iclinci iig
 
sippli-ri.
 

Yiel gaiins Of Oinc-thirdl to iiilc­
tall' iif c'urrri'c'l vCls are eN to
ectic'Oc 


Aicc'i'C liIin wicc criOssirig, beillg
 
ci i\iv: lei to ,ipilion of lie c-'lrcit
 
Iossc-s fr'Mi clcprccitiils of [il' pod
 
Ihlirer' :inch JNIc-surckil,g ipsts.I lypVi­
ihc'ic':ti+l. iflltgil \vitifd I:ihkcgi-aii
 

vic'Ils frioill
litlevel of Sa virilgs 
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THE RIGHT TIME FOR YAM l)uriig the 1980s itri'\ r'esei'elhers 

Revitalized research on a worked together with Niein 

I)pILIIa rize thle flui insC!t techmnologytraditionalfavorite for J)liuIi ilg Iigll-(jliit'. lO-'C-()OSt 

:ncl liond.litl \'a pllnllting :n1atic'ial, 
to relieve f'lriners of tile tiraditional 

YIainl is a1oo) fliS with i full bel V aii nCu(I tC sC iciop for giooid Ii flie-Synimn d general 'ifleC OnC-CLIIlrtr of each
 
well-heing. Yam is the iost appreciated of staplerfood crops in West Africa crop to Ls a.sseed r the next.
 
aind is kiiow\n Irough(ulot su-Sahlran \lrica. With this nlthiod Iirners cali
 

Irnmicall', vain has never einioved nuch researchIi priority in the drive to pLroducCei),O01) Ito00,00() seed ),:!is0 

II(ciernizC, Africa:ln agriiCitolre.\lUagCer kinowledge, Ibout vailn physiology has pe'r hectare. The tecilique has been
 

i rcl while Iasic knoI hix n for iiniers isw\'ell
illilititatedagainst prolliftl ne rescah p 2,igiais: uwledge has a1 as r'e­
been availablc to the internatioiial collil'ity abIhout such crpas rice, Illlize, searchers, in niaking the jib of'
 
eve ii C:lSS "l.a Indperl'nilttCd thcin a1hi.;Ihl geriiplasim prci''strviion C';:sier.
visible sttls. 

Niow. tileime oks right I i'est to its deserved place onl the roster I11T"iic 'C Valli has conltinuCd \work, in gl'rlll­
of rescarelh prioritics. plasill exlloratirlli and coll cclio, inl 

1.\ hO' iaric-C 's sUeii to CerOiC--dCsitC the tissle-cliItLurC mtIhd(OCiOlOics f'orhet l'()b\iwng )'aii ItllCi I, 
-
lack f resrchC' soupl'pir .vainentlCuivatin is poulhing ii) nirtih, rly, oftOIfChe1 raing,ani vain clisi,:ises.'Ircas , io 

st S:i'eilloi Cli iino!ogical iechniqus vel\yeflcili­
2. Yai has tle piostharvest qualifications 16 Colnvelnicnce foods, particu- t:itecl chaiacteriization of;i a geio­

larlv or the raIidly expanling types. A inolecuLlr
 
I markc ls.PriicessedLii i 'ain geneticist inlvestigted 

I)l'OIlicts stiOC Ciesily' an1d fo long tileI' 
periods., swith casl.sava. Anoidic- < ed Vlln), the r'StIlts of 
adlvalitage to vainl (which cassava which opelI new llor­
and tlhrtrhi iical iiII sots
;lld t'iCrs izons for breeding.
 
lack) is thait the tubers can I "[\v(ii st(ictoraI lel­
tirlispi rted easily aid stoired oult li\\is weire rcruitcd in
 
ih'the r, Lindl 1993 tostrengthen v')ainl
w iseveral illnlihs. 

research-albe'l l
 
Gaining nomentum 
 agilO iii(islti 1 )3-

Over the past decade or llore. an tltoliogist-who jiin the
 
Ac'ciinilaflion re seCarch gains 111d bireederp1r)gralm head
 

lknr re'se'arc'h 

IricOCiiilliIiC CveeCrgcd. liT\, i 


signs iif suppi i-t incl and :Inollecular geneti­
cisl alread' oilthe staff
 

ih lirsi instance, his the sole of, root 1llel
 
Ililltiate \\ilhin the ci(;:\t.\'SvstCel crops researchers.
 
for vail rese'arch arid a collhection In 1993, the African
 
oi' 2.60)0 acceCssioins oi Vall] gerlm- Yalni Network was 
)iasin, ciinsislinrig Of tile ()P1OIPLI;ii- 1kiinrded,I(0enalIile 
Ivcinsiinecll Species aind several Minisett technique helps boost yam production and conserve scientists toisuLtipport 
niinor species aid wild relatives, planting material one,another wilh infor­

h i'IOL1igernviiOn I ni 11 glob,iI netw)'ork is needed iin which )ionlliol o filea16i1n. noviing te inisect r'esislancce. 
hCig Ill!) kil(rilnls per hietlar'e, to thiose_, i lt ins into ihe Cwpa ' iitccl'hiioligicalGains Ii'u)11 
6001kilogiains per I'letare. ge loyp. Ap)l icat iol (if IioItCc- r'ese:irch h(1ld prioniSC, of1 ostering 

noloigy in ci iwpea iinpri()veneit wi )rk a110illC r CiOLil)iig oi'h iC,i L 
Protective proteins iii2ng the ( ollai!oia- te, auie.11e coriditia ted l11 to 1,2)0 kil)grains per ic 
liolol ically active iprotei ns should lois: thet iii ist itlinii iiS ' ,' l, C1:1iies O SuCCess willh (OIwe\la 
hClp in li)iOtCiig c1T :Ii' and IBari, lhCwi IS Ltui\iC illiroveileilt for tria ditionala IirIlninglln rs;IiCs of 
'1I1(ireCd,I.)pi-sicking I)ugs. antidCI PUrlIUC arid AtLiNrIll, aid ('il appear high. iudging Irill CUlTent 
sloige iisectl pests. New genelic llnive'rsilt, lBelgitlli. irigress oil lanly I'nnlliswith imany 
s"tii'ces Io in lrtectioni '(ip cve against Illa,1992 bi'eaklirigli. ir1A cillai riatim's. I lence, eve n ill this 
,S'r~q( 3ind le1cC/r', :iid d(iuiiLghl- deC.ClopeCL a1r'gel.IC I s'stenl1 period of'declining a'ail:bility of 
Iole'allce, are also iil i line. ilS l'Linds, IrrT\ coiliilues to 


The biioitechniological capabIliliiy of' Op s to Irainsliin C'O\-CA •I(i 


tPile thr ilm0gh tissue C'Itire that i fuh a1Ct'(Clt 
rimlitc i)iirilu to co\p earieseach, honorig 

iITa i ohiler :otlidv:mud libs iina gelnetically-Io Cienlow it \with geiies tihe r'esearch rs, -'earii cionlnlil ieill. 
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mation and technology exchange. and neniatodes, food quality (extend- and serd something to tile nmarkel for
The network has started life with 10 ing storage life and taste qualitis tlat a small casil income-is undergoing
member institutions and a secretariat already distiniguish tile crop), and change unde, pressure from increas­
at Coton ut.,Benin. Its founding "engineering" ,:h:uacteristics- iig poj-laltio!l n!,iel's. As the
marks renewed coutmitmient to vain improving tile s tape for harvesting populatinli glows, the available land
reseech from natiomal prograis, and landling Operations, making it iscultivated with redluced ftillow 
even intile face of dwindling support smaller and more uniforn (1-2 periods. National ecoM1inies put
fir agriculurnl research on the global kilogrminis, instead of the vastly pr..'uA'e on frmners to feed urban
leve,, bulkier tuber' of 10 kilograns, populations as cheaply as possible.

Partnership is needed at this stage sometimes tip to 30 kilograms), and Fntrers feel ever mort, directly the
of'devehipnent in yan research. modifying growth habl1it, to reduce the effects of linkages and policy impacts
'[here are enough small centers of work of staking, inotinding, or through the spread of markets.
interest and resources to pack a (ligging deep holes in planting. Research isfindin ti[e fit of other, 
punch together, with tie right Atrican scientists, in their owr more visible crops in hi, dynanlicc(ordiniation, programs and at collegial gatherings, scenario.
 

In terms of local support, yam1is al have oriented their reseatrch to help • Maize has been adapt(d to the
 
perennial favorite of consulers and 
 vain farmers loderniZe production, stresses of forest and sa\'anna
producers, and is thus a priority for along the lines sketched in preceding environnients, lowlands and high­researclers in \Vest African nalional paragrapis. They say that Iratitionil Ilands, ill over Africa, and is a crop

prograins. Appioxhnitely 90% of the preferences for big "vare' y r.. the grown by
y small farillers ill all areas,
world's production conies froon tile 6 20-to-30-kilogran ttu )ers thI t are * Cassva ihas been ldapted to all but
colnties streciing fro.n tile western cerenionial syoll)ls of prosperity and lie extremely try environnents of
flanks of Canieroon's inoitnrains fertility, mtist yield tt, conteilpoira fl- tihe hu mid aind su hhu mid
eastward to tile laiidaina tAfrican tropics, and is
 
river in central (Coted Ivoire.
Yanl' ce ,, its foreseen rolesll'illin trofurgi LYaml's t~er of o)rigin is a Imajor calorie source
belie'ed to be intile intile race between
catclinlent area (Ifthe Niger population growth and 
liv'- -tletlll Tt densely ar cuti Iproductivity. 
pl ) Sp l , t e2 d p). rt ()1 r ( pic: ll .l~lilatcI't Ort toicllVfe ... " And, looking to theAfrica. o erthentictih, great globIal , xanple of'all 

(eli lt r-ies of doniest i('atillo nPn cptaoiIu 
..... tlvaiurotrrps, ;iaveen itfompeoplesi, thevro been transfurmted front a
 

crop developed complex 
 picturesque local staple toopil slellSed complexy. • a1mlainstay '. nations! 
sicik' sti'ii,uu'h 


The research tsk for yam
role. 

IllaV even Ie k'.;s onerosl 
than that Ior .-ister staples. 

Right time It has no prohlenaticRiht ie e h rcc'0ntion to be worked
 
Tle ti tue seeiiis right for
 
rr, with near cupndlilitv il ,r(tunl, such is cyano­

vaill, to seize tile oppolil- A smaller size of yam than these may not please the eye so well, but genll potential. 'li
ilit to set a r'search igttenda will enable farmers to produce bigger yam harvests y'alhl's nairal endlowent
 
f r regi 
 nal inpact. needs for convenient sixes for ()ffO1)od qut alit y characteristics :ind

Tle strategy for revitalized andplanting, hanesting, tra nsporting, and advanta.tes of'transportalil t

reseairch ill yaMnwould aim tc processing. Tiey are ready to Iiellp storage, to adapt them 
 for c ntellipo­
increase the kiowledge Iblase, nlodiI'y yanl's traditional inage, to rary ftarwing aind 'onliniercio)l req uire­
slrategic -1nd ppl ied, diuring the siort make the filnners' task easier for the inents; ald !.) Allt litCr(OI) to:
 
to niiet iLi li terni. Inv'estiga tillS of benefit of ill. 
 ccoInditi(, is il tlie ra nge of targe.cd
 
yan physiology, taking advantage of 
 environllients. 
Ibiotechnoll()gicil techliqutLs, could A "modern"yam As yitm's native lowland foi. is 
support breedinll research oil which The challenge is clear for yanl: to are cit coxthe nitned Iecionies ever 
fltiure inr eitientI Ihte crolpl take its place in tihe ilolderniztionl of, 11 ire1 uligent tIocollect gerniplasin
depends. Ira ditional IagricultLre in sitb-Saharan inaterias and develop breeling
Farther d(Iwnstreatn, research Africa. piogranis xx'iich c-.in nodernize this 
interests wOuld relate to yield Traditional agriculltLre-of Sill- l-ilewroot - crop for betier 
il prove nienlt, resistance to disease scale farners who feed their taimilies ti ties it, huLingi' 1i11ds. 

30 

http:targe.cd


Developing Ecologically 
sustainable 

s lutions 	 pest manage­
ment systems 

niust he tieveloipeti antI applieti before 
farmers lbecome excessively deppndenton synthelic pestides. Appopr ate 

ililibilti( oi biloi gical control. pest-
resislant crop girnillsiilt. antI ctlII|ral 
practices ar thehasis oIifO eci iOgicaIIy 
sound pilt protection. In addition to 
tiise comttlpolntent.., training for ,,ottil 
resea rchters Mnd.-i( >ciOi')ittlc 
diensions fIplaint protection :.Irategy 
c iitmpose the franitvork ofa new IMlA, 
CI:VT"inti .d, Itidscipl ina ry project 
On "loically sustainbleLcassava plant 
prolitectiol" (IESCAlI). hl'un in 1993 with 
fnlilding bv t'NI)P. The Afric:,n 
U tilpi itilt of ESCal1 ) c iv..rs -t cmntries: 
Ienin, Camerooii, ;hana, and Nigeria. 

Control of maize diseases and insect 
pests has been approached thrUgh: 
1a) a titolr ,l campaign a.gainst downy 
nildew. which was hinched in 1993 and 

w\lhich iIcludites slVys to tinli(i (0do\\lnV 
mlilh infcL'uIon IeCes, fungiCidC 
resitlis andlrsdiLuC buildu p. Within 2 

incar, iSilCidence of tlithdisCs, 
Cxpictetd to he retlc'd in Nigeria aind its 
Spiti cImlnainCi, tbi characterizatiioin for 
comtrol ! iiiz pests ani tliseases iy 
ll1.AS ol'diiigni.st i field l.stC.,. in 
Cm:iiioon. (Ghiana. C'lCti iiirt, and 
I'gagutla. Vctliir beiavhlir will he studiet 
and natimal Cnltities mofsteill biirers 
inmOticeutl, 
t g rItflpi3Sl ,isceing bior resistaite toi 

stcini hioiers. ia ii r di sea ss. 

The plant parasite Striga hermonthica 
hfests apprximmately two-thirds f' 
African S;VanMIia areS. wIIcre iJ~liZt has 
lctIiiC :i key crop i adgrict'uhural 
inoiClrnizai~m llA\ has dClliped tile 
beginnin oif1gs:iit nala ;iiaginst, the pest. 
Ste stlv oin page 35.) I'A.(S)N has 

ICt 'd1up with IlTA\ in ci(libating 
v\arii is SU, 'i.S which )1.igtlau 
Ciiplantds in its 2" iniihr t mlulltries. 

Storage losses inrural maize stores 
can discoiragt firmers flronmtlahoplion of 
iliproved. hiigh-iclting 	 imitoizevuitties. 
Such pmislhiIarT.St Iisss esIpeciaily 

ciincern rural vo>mnen. vho irei ifftn 
responsible Iiir inaize slirage, pricessing, 

PlHant Health 

M 111Mk ma 

H ighIights 1993 

and luarketing. through:
 
The project to control the larger grain m
cuural control-imp,ct sttIdies of the 
btorer seeks to modify farmer crop- cleaning of planting rmaterial, the effects 
Inanageient practices in comthination of weevil tra,pping, and crop mnagcment 
witI improved tclmhniogies tlbiological practices. 
control, genetic resislance) in order to * biological control-Studies o nitural 
prevent losses. The strategy is to identify enemies of the b.aana veevil. 
the most effective traditional store * host plant resistance--v'ahatiion of 
ttanagetent practices in rural Central resistance to major pests and pathiogens. 
Aierican anti West African stores, * teclnology transfer-reseatch colllio­
combining the most promising with ration, training with national programs. 
cillplelt.ntar. inter'..nlions. 

Biological New developments 
include:

Diagnosis Recent tliagnostic control a cassava green 
surveys are described nite--experinental

for action ina story which releases of new 
begins on page 37. natural einy species. 

0 cassivx'a me x'ybug-mll iintelance of 
snall tolltuires iif exotic henefitiaIs, for 

Cowpea and soybean pest and 051 When ptSt spreads beyond Africi. 
disease problems were identified in iingt mealybug-estab ishnient of a 

i 	 fa rn-level su rvevs. (See related stories second parasiloid. 
iuder -Croip ilmpro nement 1 in these * spiraling whitefly---collapse of pest 
pages.) Current activities include: populations when parasitoid introdLicd. 

dCevlipiiCt iof environn ntal water hyacinthli-2 beneficial weevils 
lanagelntli mneasures which will incur establlished, initial impact docutmented. 
iinllila eCOsWseit disruption. 

idcntifictlion oif ntiv soiurces of 
resistance inwild and culivatetI A biological pesticide for locusts and 
ge'rnlplasii: ev\auI atii in oflie effective- grasshoppers was developed with 
htSS and Ir:iilily of resistanct frint spores oft fit'lunugus .lll'rhiziutm 
lnew and existing sources. /./t10'iride,palilogen Of tile pests. 
I 'li:'actcrizati(n of strains antd ecotypes Possibilities of applying it in an integrated 
of patlogens and pests of owpea: pest ntn1agellient seleitit \\ere invesi­
identification and testing iif gnle gatetd. The results aIre contributing to 
proilucts which na" control copea developmenti if aiIipesticide fioir
 
pests. lo(nicm'st icontroi. E:tlnlglS prtductionit
 
a e,'.ihlation of "trap" crops ill biolhgical anid ttstiing oIchnoIit1giCs, incItling
 
cintrol of postllowcring pests. natural Ixhavior-niodifying clhenlicals,
 

trapping. and sOCioicti i'iit.resca rclt,

Banana and plantain pests and have been expanded to ,i African
 
pathogens wx'ere sitveyed in Fast Africa, cou>ntriCs.
 
while West African surveys begin or
 

'ere Utledr prpratiim. SustainahltC
 
control strattgies are beitig developed
 

31 

http:pmislhiIarT.St
http:ol'diiigni.st


Virus detection with 
monoclonal antibodies for 
African national programs 

Ila nt dliseases are a1 ma ji r tll-rC,1 tI fo Idpr)IOIdI tiOl \V )rltdWide. TIt' thral t is 
especially severe il sLb-Sharan .frica, where fod prod(luctio n aledy laces 

an uphill struggle agCiint i IpultiIn glhIwili. 


Vil ,ISr (1-ly i i 1 V i
ll)I a iO IL ,"1tgaC S f plillt iiseases. 'Ihey are 
Un i(Uy ldifficult toI detect. idcentilyV. ad dliaracterize, miking inCasures tIo 
relieve crops fi 1'01 th'ir attack thtI11 Mch1. re ti ilTicuIt to deig:l a11d yl. 

Silnce 1990. InI., virologists ald Cielnli.-t, f'i'Oll thle cVa ve I' Lrta'ch 

station of AgIricItltur"cn t.1111a
hlave tiollabiorated in an experilenal researclh 

project with vir()logi sts alt pathokgists frolll 19 Subi-Salhiaral Africaln natioInal 

prograIMs. 'The activit i\as aiIme, at ciial c erizlig ant idenltifing Vihus, S in 

t'O cop.s, c in pairic.lIl'. tIirlrug (tiIl sCn IOlOgiCl tCC'litilCs,ipea it)picatlli 
witli nl(noclolalalltibdi cs. '[lie threCCe groups )f Al'l'ricain, Canadian. and ,\ 
.Scientists h'ave Cxcllalnged inf(rnail n ;:ld participateld in joiit research thilat 
will COntilltC to the' prIc0Ct'S end, ill 199i. 

Viral information 
F'or im:nv wearis, tIT scicntists hiave been gathierilg iif'niat ion 0l viral 
cliseasts ol plaint. ing the \irus,s that cauilCil. 
tlitir ciiology , 'ind chairactcrizi ng tlh'iir epicl'mnliology. 'T'lis laciliitat L',s hL'i" 
detect i()n iic 

as well as itlenint mcl'ailig 

11110 Cniables applaicat ion of cointrol s iT CiCitiStS i\' 11So 
beeln ictive in resistance breedling, vlhich includes designing and applying 
effective screeling techniqut's ;Ig~iinslthe viruse,. 

II addition, iiprov(cl planll, 'aterialsall (If I1'S mandate crops areo 
roiullel' tested 0r vi ruts inI'cliolls, SO tlhllt seetls (ir in -viliO C'Iuttirs Of 
gC'mpl:slii 1llt'0itt.e in Ig lligrnamlis areciollabaorative testin with nat iontIa clean 
:1id li I+ )otcarry stccl-biilrIt' infections. (See acc inpayling Story ol seedt 
health.) 

Virtis tICLC'ti In CnlailS LsC (If soI-callcd antiscra. or Sral Ihat ci lotaii0.i\ 
antiilr Ii, s, in sc'rologicaI tellin i uCi.S. The r'litlrel)ility Ol Mudt t'! iquties 
depCntis n(0 l S)ecific :illtisC'rulll fOr each virLs Ih:it is kno\wniiiC ava iiibilit\' Of 
to pre\aii in tiL 'egiol. F 
for i11:111\' inlrl-,oItlltviruIs
 

diseases (f ianhIndellc cli' ,,; 

wvliici are available to 
iiatiolil! prgralill scinitists 
I'Or ill their t iagii It­lise ti 

'I',est' (liagirl Istic 
reaigents call be C'itllr 
"lPoly'clonail" )I -ior n1o­

c'lomial." as a1rCSult of til' 
wav they ;are prepared, 
which in titl t'tericliini's 

their clau'ictCrist ic 

sptcifitity 1Ir parituicular 

Mi Iiiiclill an1tiblolies 
represtit a distinct class 
o)f iiiagrl(ostics whlicih 
oflers newV ()ppi)rtItnitiC's 

ithis ',iS I trr iirIligistS hil\'Paprerd antiiserai 

Hands-on ina multilateral effort to identify viruses of key food crops 

for diagnosis of p1tthogens. '[hey
lIN'C l'.eIln utiZCd in (IeCtiol td 
iui'itilI iiioii ol sotiijnt patligt'nM 
-is virtse, bacterii, spire.Ipltsias, and 

niphisina-likL organims. They 
cil be gir ( )p-sel)ccfiC 0I Stl'iil­
Sp'eci'fic-tle sCrl(Iigi,.ill tcd'hniqiC
 
l)rOvidC'S ilt' :\V.r( priaVe way of
 
lesling f[)r al anti oi,(ydv
w ith th , 
desired specific properties. The tse 
iif mi n( l :I*tilclotIan ii(senablesi 

rel ia e. in t1tIl (1 I
toIbe (uickly
 
collected ollce
n the ilentity, dist rilutiiIn, 
and iInpori fta lce i1 viruses anrd their 
strali lM. 

Anothcr advantitge to lllocl)l ! 
atntil)odies is thait their quility 

chia icte ristics are cionsisteitt ICcause 
i1 ire rC rereIOdLcci I )' tines of,lhe 
par'ent:il cell lines which are illail­
tadil a.Is in-v'ilro preparations ald
 
stored f0r LSC needc,d. Moreove'r,
 

tihe' caln be prowiutetl as tl.h as 
,tbSiI(lt' Sl)ci'ic aInd tlnifrl'lM 
tnltibltliCs. in ullimitld quinlitiiS. 

For sich inlprrio\'d 'chliIologies 
ti i\ ta e, hi fIt! i i lt nat lila! 

[)raO ,in ; in Af'rica i tisi be a',Ile to 
apply lie techniliques C'ectively as 
well. Increasillgly i receil ears, iT\ 
scientists antId lir African colleagues 
lhave workel il ensurC thlt thC 
plogrllsCa tro So. 

Hands on, together 
and Agi'icti Itu"n' Ca natl ft llded 

b) Canlti 's lnterniat(lila!l )evelop­
ntcll Resea:rch Centre ( i)(;). have 

prL'pL'tlmd lon(oclonll lantiib(Ilies f,Ir 
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important viruses and their strains ITA's Seed Health Unit 
wich affect TA mandateMaking seeds safe 
tion facilities and has started produc­
ing nIonoclonal antihodies for viruses 
present in Nigeria. 

With tile same Canadian support, We all know that seeds carry the means to create future generations in their 
IITA held 3 training workshops, one unpretentious packages. But they may also come with other trappings which 
each year from 1991 at r,\cheadquar- we cannot readily detect: pathogens, in the form oflbacteria, fungi, nematodes, 
ters in lbadan, Nigeria, in which or viruses. Such microorganisms can accompany see(ds like so many freeload­
altogether 33 scientists from 19 ers, waiting for the future plant to grow so that the\, canl follow their own 
African countries have taken part. genetic imperative and do their daniage to the crop. 
The workshops have emphasized As awareness of the problem and technical capability have grown, plant
monoclonal antibodies and their protection specialists have organized themselves to control these inimical 
reliability in diagnosis of vifrIS organisms. Those in the CGIAR centers working with plant genetic materials 
diseases of crops that are important have agreed to set tip seed hcalth units, which would be responsible for the 
to African countries, health and safe handling of germplasm moving into or out of their centers. 

Those taking part in the work- They are also working with other scientists to improve their diagnostic tools ais 
silop gained "hands-on" experience well as seed treatment procedures, in order to reduce the risks of transmitting 
in identifying viruses and their strains, disease through seed. 
using serological techniques; in In 1991, IITA created a research division of plant health management, 
particular, the enzyme-linked bringing together scientists in all the major disciplines concerned with crop
immunoso)rbent assay ( I.USA). protection-pathologists, entomologists, and others. From this new vantage 

The trainees took home detection point away from their previous crop-specific positions, they' coukl begin to 
kits, including antisera, both mono- address germplasin health issues in a holistic way and pro'ide a single 
clonal and polyclonal, which enable reference point in tile Institute in phytosanitary natters. The new division 
them to use these techniclues in their established the Seed lIealth I.Unit during 1992 at ITAs Ibadan campus, with a 
own countries. Other supplies core staff of one scientist, a research associate, and four technicians. 
needed by national programs to Before the Seed IHealth U.Jnit existed, 1r.T scientists in the various crop 
make the serological tests effective improvement and support prograns collaborated with the Plant Quarantine 
have also been provi(lecl to them, Senice of Nigeria's Federal l)epartment of Agriculture in meeting standards for 
WithIiunnds made available by iitmc. safe transf'er of plant materials in and oit of the COtlntry. (lPhyosanitary 
They have used these materials to standards for Africa are set by the Inter-African Phylosanitary Council, which is 
collect virus samples for diagnostic part of the Scientific. Technical and Research Commission of the Organization 
studies and further research, the for African Unity.) 'Ieatment and handling procedures had varied according to 
resuls of which should 
eventully contribute to What we cannot see can hurt us-incubation helps bring that out; symptoms of Cercospora or frogeye leaf 
the bod,.y of knowledge spot disease on soybean 
alboutt virlses in crop 
producticon in the region. , 

With allthe collabora­
live activities described­
here, national prograns -',a ,- , 
inAfrica have strengtl­
enced their ability to 
detect viruses, wVhich will , 
help them as well as n..\ . . 
in designing and apply­
ing appropriate ccontrol V 
measures \'lien a virus - .-. -. 
disease threatens acrop. " -

For its part, IIThas in : 
this way ac(Iuire( new, 
reliable information oa• 
range of viruses from 
across the continent 

-

which will be useful in 
research into the diseases , . 
they cause and will ,0t. .. . 

(Conlitldoilpage .34) 
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t ''.,l,, hrtleedi l i lin es 
ol- lr\iruses and 
I,._CjIl, inl 19) , to 

fthiilIC \ il'tlLsS 

tIle I It getiiplasiil 

hank, hy nlhiplvingi 

tie seetd I'i 

isollion I'l(ill insct 

\'C'tl(rs aid (h*slo'( IV­

ing p.!otlets Ihllt 

intfectil In. 

The' S'eed I lea1lih 

['nit eXallincs 
geiniplalsin sailes 
vistially and 
Ith aridIteistI( 
leiect tle [ri'eselnce 

()1 illll4,ns. Thle 

nli ITnit also 
exalin1in.s saliples 
Icbin)4itg grown in the 

t'iC't or SCi5t''Cil)iSC 
for (lisease Syillptolils 
and i'\ic\\s the 

Traditional cowpeas can be improved, as this one has , as long as germplasm ismaintained in good health PlOhClS(lnitai)'H
pricecdur's otf ll l'A's
 

each pr .()gi'ill's i'es aircl <ohj, cti\yes as rials I)CCisC (Ifthe )i',seic'cIt tIdis- varioI1S Cr(o pir(­
we'll aS the Othidal ireq(uirmileltnts l'or ase-catusing orgarisms. gralis to detemilline where inllprove­
th, c(ops coIncerned. t)uring 1993, the Seed I Icthh ['nil illents are needed. IWTA plant
 

NO1W. totl iln illc ilprl lye- routinely hreetders tIhus rcCeixC Iv'Ceedback ol
 
I)n1l alnl (T I) It mnalement wIork. * assessed suxdhorne pathlogeils ill the el'icacy of their seed 'allindling
 
lile ni adLise's rekse:irctCrlS maize, c()wpea, soybean, and cassava aind lreatilleit.
 
\w 'n hta tIidng or trea:ltttni t mac;tetns seet'i impi(ied I)'w IA ( I" jiri()(lutcd by A long-terni activity o the Seed
 
eupnlasmn heaihhIn" ilil 1reduce' Ir..\ for shipment Ito collabortors. I lealih I ilt is inspection and clean­

risks li(fdisCa tansliCis! J ni. un it vaut ltil ttli 
 i ip0 SOII O 

alsI represets I11A in natio nlil seels h' inspectio(n of seedlings sources, which coiot alln'ise ik'l \v>rIld'.Il
 
R'sC;irt'll an)tti(itaraiitin aci ivtielis g<rown posten try ill screenittiorses. key u (Illecitio ) tt collt tlity. In
 
rclalingiloI geitiptLisin trallsfer antd pirtiCil:ated in held inspe(c tions (I f rC(s)C ct (")I' sainitari • sttladards
 
sCd heilth. \cowe mnuliplicaio(n phC1s fr CC1- and (larainhie regiulaiiolls, the Init
 

'Ie e iet :i stat ofI eil ns [C I N Cfwpea genc tic re'­

nCne dis, a pos 1S, is in ve'stiga iling saeIi in iis (WI)tllh)-
Prevention: the best cure '[he 1 ir-r- "lh0 testeit sa1ll sampllls of gens on seed. Unit is also 
SeCl I Ic.ailth I'lil's ma11in ll aIs are to dticti trtIC seed tl'thrid )kitth il ira nI I m si ttld'lg sCe rnsillissio (OI'slecific 
prevent (a)aicci tai iitroticti Iiiof, fr the presence 0)' palilto(gens. tItt(ge'ns ( I p a111I C' ta lw!leui. 
plainldiscases or pi-'.ts, inthiilng 'he' Seetd I lea Ilth I 'nit wvorks witti It aillis toI\develo l ie\" illtealls ol 
st'e s(>l thIf ic \\'e'e'I l, I nIit an] (1;rlCe i'iiiid dt'i t 'iOC i tioni Of'i i arai .STri tIr~IA's Virol- g ' tiC indll iiical 
ilit) iiv l'i S.With il it 'eell nl 1 If Csol(lces Illit in lt imlltters re lated paIto gelns. 

gerinph sin saiiiles: antt (Ib)cro sinm to gerl laslm ll\''il, l. il' 'l<et I r \\ith Nigeri's I aiii 
(Ifgeinl l) aistn (lality ill rt'd Illate- \irology IUnit Ias long Ieell i'uiiinle v (milllic Service and N;iti(nll Sce 

SC'VicC, the lITA Seed I Itelil I 'nit 

Will coltntIC' WoIrk begulntlurhinlg
bhti-'fit ilnv .\ i'icta c()ll'iCS. IT.A nationtil pi'grattis to ihaddress tlu+genlt 1993 to huild i ttatahase (il palhIo­
ste-r'liSIs tII)C to cotilinut, pltaying a field iro hletins in b)otl proILductio I. gIns lonlld iii Nigerki. ''i' luioetn 
usetiLul rIIt' in p~r 00dLtiCin illll(10<il Ifrt 't1ill ch:lnge'in actiVilieS Plant Poitectil l ()r''ini~i lhIi hlas 
anilitldies of virurses ant ('ttritog 11 TA l Sti)plictt so fiwre (Iii :!, ogeils that111iitl the n:litll.l gra Ili's 
pa lhgens (If itajIr African fI( (d \will CI'(liihli, )C'(inCl thie Ilife oI the stllttl be (itrii'in ttl, 1h0tise ill 
trops, as i ltiean. (l" helping Af'rican irtIi-flnddt project. t'OIllSitit't(nioIll)1' tt (aittasC. 
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Striking back at Striga 


Sr1a,a parasitic plint, issweeping through the sorghuln ;Lndmtiize country 
of Africa's smVaias :intl highlands. Tile parasite cain spread in those areas 
Ibecius it tir'ives under conditions of intensifying land use and reduced plant 
diversity-conditions which are worsening as population pressurc on the land 
increatses. 

F.AIhas estimite.l t1.t tw-thi r(Is Of Culti'tited saV:lna ireis are ir lested 

with Stna iiurmontbica, wvhici cn,i(ripple cereal productiol (sorgliuim, 

niaiz,, airo over wlole fielts of the crop. Cowpel ispamsit-
millet) 1y tkig 

izedt by S gesnerioihes,amother Strc.a species widely listributed in Africai, 

Vhicll has (aused yield losses of up to 851 of tle crop. 


TrrA's i nmthidisciplirina V Sflrt task force of 10 scientists is collaboirating with 

national prigram Scientists in afflected African countries, iswell iswith 

atd'alnd IaI tiratories overseas, to ihelp fatrmers tori the title against the 

pairasite Iw mking local conditions iostile to its growth. TheyV aire using tlcics 
of: 
1Fortifviig the crop itself-entlowing maize ai ctwpc:t gernlapsin with 

genetic resistance. 
tcatt icts 


cowpeai sceets witl herbicitl chemicals, transplanting sorghum seetlings. 


2. Pra cticing Cvatsi\e mnagemerint in farmers' fielts-treting maize antI 

pr'- iticing crc'op rotattions. tdeploying n(in-liost crops to "trip' the plirisite. 
3. li''ing the enirin inent-int roduciLng c gitla geits Iostile toIic l cntrol 
the p:ir:tsite. without neetl for fItrnier inie'vention. 
-t.Enlisting nationol pograins in icontinentwidce caupiign (f rese:trch :tntl 
extensiin :iclivity, btsed on liT:\control siraltegy :intl tecliologies, 


'11hedri\e behintl Irr.X's S,'ict 'eselarcl is the nctlI in sub-SthAmral Afric:l for 

susttin:i'bl. eatsily ic ptale techntilogies for SIn'qa coltrol ;it
lininimaI cost. 

itir seeks tc select c:inbinattiiins of t ntrol intm'entions thait :ire suited to 
spCcitic scicic int'Cn iiic :itnI envirc ental icintliti)ns, Such plickiges of 
Optiois are dcesignetl to hi'e positive eri roinien:t I effects. Tlh:it is piarticu-
lkrly true lircrop rotitttiols with food legumles which retLuce amll1OULnts of Strlqa 
seetls in the soil, while inipro%ing ,soilfertility :ind proviting \egetable protein 
fOr IuSChcilt c i nllitiOn. 

Two on the shelf 
Alr-'t:y ,vail:ilble to fuiers ,tre two nmize liybrit \',lrieties that shtow moderite 
levCls of resistlince tc S. bermolbiCa and tre alaiptetl for cultivaltiol under 
moist s:tlarutcimcliticns of r iinflillaiitl lentlih cil' growing seasoin: Obi Sitlper 

I (Ihird. wiite gratin) aind Ob;i Super 2 (hli,'yeclliw-rmige gra il. Pioineer 

lii-bretl Seetls I.td. the Nigteril:t bIlriltc f tlie tinalh cOiinpt; mi,
ti iioael tsc 

tcurrentlv se lls ltlOgetlhCr aibOut tnlS iil'500m tric per y'eir,witl d istributio 
Nigeri:tadil the ilCighbc tritlg ccliltriCs 0if I'lil anti Calllero il. 

Newer, nore resistint hybridls ire well alcing in expcrihnent iltlevelopmeit. 
I)uring 1993, internitiontil triils of S'r(ta-rcsisintlihybritl maize varieties were 
lieltI inl sava,iil i ares of6 West Africln t'coutriCs: Bein, Cineroon, C6te 
d'voire, Ghauni, Nigerii. idt'Togo.1ntlcr severe inlfesttitior, 6 liybritds were 
itlenilifiecl withIhigh t mithsta:ble resi staince ;icross tra IIoc:itions, to 2 St'ia 
species: S. bi'e'mo#1Iica,Mil (ill S. asialica. They ;tlso slowetd Iigli'I'ogo) 

resistluc I toirougllt rust, Higlit).anil tliset,ses (maize strcak virus, Iowlint 
"'he resistaint mi:lizc hlibrids ippear to contlrol ,riatllhrOigli two 1Citles of 

genetic ictioin; tlrcicgli (a )control ofii lge that the inflictStriatclin oi tihe 
mtize p int;atI (l) retCLti inincme rgeice of tlie pirasite. Tile resistunce 
appears tocie llygenic ii ch:ui rt'tle r, \with titat ie iilherit,ince-"'tLraile"Ii a Lutll 
resistalince-rilher than isecil i a single gene action, which woul diiiiiisl in 
potency from gemlerition ti generation. 

F breecters ciisiz­tiiize re 
ill, tile second(nilode-imtizce lilies 

currently shc \v stil'icicnt Sl'rc a 
"toler:incc. bit shcoultl show greater 
ability to rcdlCclnergcnce of S'r/t.a 
in the field. lE+ncouraging progress 
was reported in th:t direction. from 3 
y\ears of trials in Nigeria. Two hybrids 
(8322-13 aind Si2"-8) resistaint to S 
bermntbica scored significaintly less 
in emergence of1pa;ratsite aid in plant 
damage than did susceptible hybrids, 
while producing 851 ad 5'1 greater 
grtin yields, respectively. 

Openr-pollirina ted maize \areties 
are being investigatecd as desirable 
optiois for limenrs wIo retain thleir 

own seed fron the y'ear's h:arvest to 
grow the sulseclunt yetr, an1d who 
rmy hav'e litniteh :ctess to fertilizer 

and other inputs. 'wo newl sources 
of resistace to S. berni tbica for 
open-pollinatetl synthetic maize 

'ieties ir''et' pronising: 
• Several selections of"/ca 
diplopremilis,lwill relaitive of 
clt ivated maize ( Z.IMt 'W).sh()wetl 
high resist:ince in 1992 intl 1993 
trials. They have been crossed with
 
naize to traunsf'er the resistaice.
 
• Some 7)ipsacum species, from 50 

iccessions contributel by CIMMY'I', 
ippet r :ilm ostbe illml1111et totle 
plarlisite. Tlhey show promise for use 
in inproveient of resistance in 
maize poplltiions alhre;atly aldaptCd to 
African growing contlitions. 

Evading the parasite 
The host crop cain evade tle 
parsites's grasp tircoiugh Use cf' 
several crop innmigeimen tact it's 
being tevelopetl for firiners. 

Protectio ofI1c li stcrop from 
Srifta uttring the first .ito 6 weeks of 
plint growth ippeirs to promote 
significint retuction in crop loss ,intl 
in the par:itsite's reprotOluction Two 
ways tioprotct the crop inl this w:ly 
litol pronise for techtiology tevelop­
iilent: (I)seetl Ircatll nlt (foir t \vpeal, 
nlaize) ,trol (b)tra:lnsplililioi of 
setl Iings (1irScl'ghttllllaltllnlillcit). 

Otlher c\'asi\'c taiCL's Ire (C)Lisc 0f' 
ticnn-liost ciops ("tlritciops"),i (il 
rotittion ofc'rops ill i piitern to dler 
S/ria germitciiinaiil pirsitisn oil 
cereal hlists. 
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Seed treatment Seed soaked in cowpea is resistant to the herbicide. In firner-nanaged trials in Benin 
dilute concentrati ons of imazaquin, a iTA is investigating atpropriate during 1993 (see st ,ry on page .2),
herbicide, has been a very effective treatments for maize seed in collabo- sorghum seedlings free of S 
treatment in control of S.gcs'nerioides ration with the l)upont de Neniours be'montbicaseeds were transplanted
and Alecira vogelii on cowpea, in lab & Co. and the University of Nantes, in fields together with cowpea trap
and screenhouse trials. Imazaquin France. crops. Emergence of the parasite was
 
blocks biosynthesis of amino acids in 
 clearly reduced, equally in fields 
the parasite. Transplanting sorghum Maize and where fertilizer was applied and was 

Tihe plantlet, germinates and ,;eeks sorghum are typically planted in thL not applied.
attachment. Itperishes when it tries same field during the same season in 
to attach itself to the "poisoned" host. the moist savanna, so planning for The tender trap 'The roots of some 

Tlie good news is how economi- Stiga control must take hoth crops crop and weed species, apart from 
cal the treatment is estimated to be- into account. Sorghum can withstand staple cereal crops, exude chemicals 
from $3 to $10 per hectare, depend- transplantation-indeed, it is a which can stimulate germination of 
ing on concentration of the treatment traditional method of stand establish- SIoa species; hut they do not 
and planting density. Recommended ment in some African cropping support development of the parasite
concentrations are well below toxic systems-but maize is not readily as true hosts dCIO.The Sfrtqa seed 
levels for other crops. Another bonus transplantable. hank in the soil can graldually be 
of this technology is that African Transplanting of sorghum depleted by setting such "traps" to 
farmers are familiar with the practice seedlings which are between ,i and 7 stimulate germination in the absence 
of treating seeds, weeks old in screenhouse and field of a viable host plant.

Research on seed treatment for experirnent, helps to avoid much Promising non-host or trap crops 
cowpea is relatively advanced, in yield loss from S.hennonibica and for S.hermonlhica and S.gtsnrioides
field testing for appropriate concen- significantly reduces reproduction of are being tested for integration into 
tration and planting density, because the parasite on the transplants as well. cropping systemsas mulches, cover 

crops, or intercrops. Irr, has identi-
Our resistant hybrid produces a large ear, even as it plays host to the parasite flied several cowpea, soyhean, and 

. cotton cultivars from diverse acces­

. sions which are efficient as trap crops 
against S. beonmtbica. Trap crops 
effective against X gesl'rioidshave 

All " 'also been identified: two sorghum 
cultivars and cultivars of pigeon pea, 
bamlbara groundnut, and lablab 

The National Cereals Research 
Institute in Nigeria is screening 
soybean cultivars for use against S. 
bermomica in sorghum cropping 
systenis. 

Nigeria's Pioneer Ili-bred Seeds 
l.td. also distriiites trrA-inmproved 

Ysoybcan cultivars which are promis­
ing as trap crops fOr S. bermonthica. 

. Rotations One way to sap the 

• )potencyof the Sinla threat would be 
to deplete the parasite's seedank in 
the field, Iby use of a non-host plant 
which is not a regular crop. As in the 
case with trap crops, the "non-crop" 
ruinm-h1ost ,oM hI1i planted to 

Jencourage germination of ,Sria 
Seeds in the soil; it it would not 
Spp ltttlicir olevelo pinwnt 31nd woul~d 

, reduce the levels of;viablC S/itiaseed 
• . . •,in the soil. This formn of trap crop 

. .... wo1d )e plinted in rotation with 
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regular crops. 
Promising weed species for 

potential use in "non-crop" rotation 
are being screened for potent 
stimulants of Striqa germination, both 
S.hc'rnontbicai andI S. gli'fl'oile. 

Recruiting new allies
Several soil-b(ourne fungi and bacteriai hold promise as biological control 
agents for reducing amounts of viable 
parasite seeds in the soil and in 

paraiteseedsoi an ininil th 
stopping parasite reproduction. TrrA 
conducted a complete assay of Sti~q 
incidence, pre-rcprodlictiVe wilt, and 
aove-ground damage by insect:; and 
fungi in Benin during 1991 and 1992. 
Isolates of fungi f'ound during the 
survey are being tested on Strrio for 

pathoi genicity. 
Bacterial pathogens of Yliia are 

being investigated for potential 
develo pment into host seed treat-
aernts or inoculumlor field applica-

tion. Several fluorescent 
l'seumdlonwds and a ,Vaothommad 
are apparently pathogenic on S. 
bcrmothicawithlout detriment to 
cultivatCd crops. If rCsults fnro 
further testing are successful, those 
bacteria should offer a stustainable 
aprmouthicaat seed stage, before it 

rmisitiz te copstage, e it 

Co ope rative Ra&D 
T[he complexity of the Siri:{t prob ­

dem,becauise olits numerous Species 
that it affects, invites collabactio 
among diftfrent institutions that have 

Complementary strengthls. 
In the belief that eftective devel­

opment and application of control 
technologies lies in cooperative 
exchanges with national programs, 
trr: joined F.AOand other resourCe 
groups in the lPan-African SVri 
Control Network ( IA\S(:(x) in 1988, to 
promote national research, training, 
and extension programs. 

With irr:\'s strong stipport, the 
network has held three technical 
workshops since 1990 ard, by the 
end of 1993, had expanded its 
membership to 27 African countries, 
5 advanced laboratories in Elurope 
and the I's.x, and 3 C:GIA centers-tr., 

D help f'ndDiagnostic 

health problems 

Crop production worldwide is threatened by insects, diseases, and weeds. 
These stresses are particularly acute in sub-Saharan Africa, where nations can 
hardly afford further losses as food production isalready declining per capita

the region as atwhole. 
i 

If protecting crops from such pests isnot to be simply a fire-fighting 

exercise, as it often has been in the past, preventive management measures 

have to be put in place, ba:;ed on adequate information by way of advance 

warning. l)iagnostic survCys of representative areas or Icosystems where the 

crop isgrown are essential to this process, backed up by periodic monitoring. 

l)iagnostic surveys identify the presence and distribution of key insect pests 

and diseases, on both the crops being studied and alternative host plants. They 

help assess impact fromh the spread of known diseases and insects, in addition 

to spotting new ones i they emerge. Data gathered f'rom surveys are then 

analyzed, as required so that remedial measures can he designed and applied. 

Many of our readc sare well aware of the success of TrA's campaign over 
recent years for the biological control of the cassava mealybug, 'benacoccus 

1(oliboti,by the wasp, Lpuliocaxis lopezi, in many countries of Africa. That 

success was, in part, backed by surveys of the crop, the pest, and its natural 

enemies, followed by studies that analyzed the complex plant/pest interactions 
at various levels within the agroecosystem. 

IrrA scientists have, in recent years, carried out such surveys with respect to 

various other crops within its mandated region in Africa: cowpea and soybean 
in Nigeria, maize in various countries (Benin, Cameroon, Ghana, Nigeria, and 
Uganda), and plantain/banana in Ulganda (10 beIfollowed up by similar studies 
in Ghana and Nigeria). Some of ilese survey; are in initial stages, with fllloxv­tIp action, including planning of the research needed, still in progress. Others 
have already, been followed up by research that has indicated possibleOLt o ssolutions. 

tiTA scientists work closely with their colleagues in national programs inplanning and carrying out these surveys, as we.ll as in determining the follow­

tip research reqluired. They thus help augment the capability of national 
programs to carry out similar tasks as and when necessary. Since most surveys 

\would need to be repeated every few years to catch Lip with changes in the 

cimi, and tIusar. l)uring 1993, irrA research methods for use in those 
provided Strua-resistant maize training programs. HTA's graduate 
germnlasm to 20 countries for their research fellowship prgram also 
adaptive research. provides degree-level training 

rtA training activities include 2-to- opportunities in Strhqta research. 
3-week regional coirses ill research Within the next f'ew years, xTA 
methodologies f'Or scientists from proposes to expand research activity 
many African couintries; 3-ti-S-day in- in non-host or trap crops, by (a) 
country programs to help upgrade extending its in-vitro methods for 
research facilities and staff skills; antd screening of trap crops, (b) develop­
inrividual training at 1t .. headliar- ing an Africawidce dataIase oil 
ters for laboratory technicians frim cultivars and cropping systems 
nation,[[ Programs. rt'sI Mrntl lfectixe in S bc'rnonblicacontrol, 
research grop is preparing a and (c) organizing a regional training 
comprehensive handhook on program in trap crops research. 
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interini, this in itsellf is an imp(rtant 
contribition. A few examples lollow. 

Maize 
Maize was introduced into Africa 
lo mn its nativ' Cetra :and Souoth 
America in tle l6th centurv'. It 
I.camle tile ff0tst irnport.1rt cereal 
crop in last Africa over succeeding 
centuirics. Ilrecent tiec-ades. its 
importance is increasing in tile llloist 
savan'areas o 'WestAfrica as well, 

both as an integral c(itipunt IA 
[arming sstems and ,Is hnl:uia 0Ifod. 
The toull ilaize-gro\wiln 'rea in 
Africa isestimlated at 21 ni icion 
hectares. Average Iarmer iels(lare 
lo1w (800- 21()kilogranis per Iect-
are), lar below the w\ri a''rge 
(3700 kil(grails). NI i"r()Is diseases, 
insect pests, and weeds contribute to 
tlese low yields. 

itA's Clforts over the last two 
decades have been devoted mainly to 

We need to know types and extent of damage by allpests, to direct breeding efforts best 

., 


+':,+ + "+
:.: 


-


' " 

+?:+.+:ii:;: 
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;Sci 

hostplant resistanc t0 diseases and 
insects considered to lemaIor 
threats. C(InsidCealeh. suCC,SS Ira'S 
I)'C0aXchiffvd \With 'CSiI: ti leCto 
mize streak Vi\rls id(iNvmilde\ 
(tile,.
latter in ative parittnership witI) 
the Nigerian nation:l po' ti ),\\hile 
11o0lerate levels of resistalnce I'tay
been identified in tile qcriplsm to 
blight and rust, and to the weed 
Strck. But olly'low levels of resis­
tance have bee'ln aci_ved with insect 

pests, and only lor soinle N the
 
known insects. ,\I(r,.ITns Ire
 
clearly' needed.
 

]Iltensiv dJiagl()stic srLI'veys c'ill 
pilloint exaiclt" ellI'ortswhat tie. 


a shoild ailll at. O'lIp CnsUIe that
 
tle\ -( ] S()I*;\.cientists hiave l)ee
) ItI. 

cGIrl'ing (lAlt1ll :iil11\'sis Of the inlizv 
eco.\(yt't \ "<stnll :\ rica and in S()Ill 
:u10ries lCentral and East Africi,, 


toI 
 \'ali
assess tIle pest status ()I li 
orga 0isills and t(hel p predict ho(w 
changes in ical cond(Inditio.ns
 
\would afctl tile lptt inlcidcCe and
 
sktt s.
 

Several stem and ('(b (()r
,eir) 
borers rank high in inillortance. With 
Sotn import ant exceptiols, these are 
nattive to Africa. X\'iere nattive g'aIsses 
anIId sedges host theim. ,\lize(lters 
tlleSC pests atscLcultt ICedil 
opti u ) ne:o rtw )on. IOCLcsir2011O 

1llt( I illize pests-ats intile R),, t­
wOulM nIta101
IdtCiaely safl'eurIad the
 
cro l r I C01.-.n ll Other
l( ,. 

'I>C1tetil thretls in the imnleIIit,
 
en\i i(nillenmtut dere.l as Well.areL'(')ISi 


( LIII' V\ id .LII'V S ';arriedl ()UI
 
in (:llll())on durilg til l'irst :tnd
 
secnd(1 g1l' So.s( Iris N'f1993, in
 
c lltel till with nati natlpr( r n 

entits, vid d il n rddl ntewI 

informiotn gitere to
-dince 9)1 frn' 
tluriiig 1990(and119'011111 we thanIn 1111

S-SI(catrs. r i,Nigeria , antdIi inil ilerth 

20(1 fields is(hli;i.
 
:\.l'\ ing1
rveI fallI llliz,-'-S 

55CIIiOIl, i ll11IIl i

~~~iis ','ndhllfof It99).,a
tJ~m_ aindl 


~t.'mi. ti ring l'nd first+-,.l )ii i la~nned,. fo)r the,.199" 

in200":+,
e rid..I.I. 
 tldild
il-,Irt;iit
 

iln i()liti )nthe' inC(dit0nthe (I 
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matize streak virius, maize Mottle 
chlor(tiC virus, ani luga ldisea.ss, 
such as leaf blight:; rust, ailddIwrtny 
nliklu'. ts:IlsResearlch piti i)I 

tldress these prlenis w IIie 

Ie'eiledi in COISltatiiOrl With 

natioml scientists. A cooiirditted 

eia.dica ti m ,itteml+t 1r do\\ny 
millew is bein+g lanmed I'm Nigeria, 
L'.ginri nng in I99-i, f1Ollo\k\ng rese'r-cl 
eflkOirt iin earlier ye\vs. 

Cowpea and soybean
air :+ 1un( 	i pcelui l sau iong tile 

mo1st il 	 elCSiipi)rt anlit 1k0IiICiu groi\n 
in :\fric';i. (\IVpl is gRAI iiiwidle 
hv suhIisistence f ia.rirers in sisi l)-S:irM 
Africa:1, wvhoa it i lit flr Sime ( 

inilli f, th .* million hectart's oi 
which the cnip isgrowivn wlrli\\vidt'. 
It is an inipi irtant prii Okriem0161re 

I\'-itloimt' peCile. I lt SoVtUIIl 
in.ct pi)..Sts atnil iiseass..asISWell AS 
wc'is, svurely con strain priiLIction. 
1Pa0t reseUchMf irts ill InIst iplant 
it's itane' I1t1' Ild lI I1m ilt'h)l 
sui.'ssUs. espcially with iliseaIses 
anil with iiic s ;ittaick iiig stclils 
atnd sticil giaii.lut pri igess 
ive\rall. Cspcci;llv With tier insects, 

his huit'i moalurte, CIiplasizing the 
i't'l t)r irintegratCd rtS to achievCtl'l' 


pest lclilri i. 
I Trio liCsitve's tlii i.gliiot the 

cm\fltC';l gri Iowilig si:lsitl ciilllelnct'il 
inl 1991 anl ciintillnci thirmigh 1993 
inl iirtliirn Nigeriak. 'lit mloiit ired 
thn-i itigli repeCil farm visits inlsect 
aILd iist'ase IIrohlunis withiii ciwpea 
cii ppi ng stslnls. Thileatl art' IlCilg 
aMilvzcod, tioclissify svIII+pIoins and 

(utiltf dmincige, inrelitJiin with 
agiinlaorii i'variailt's.., SILstiiil'saUl ll)t' 
oi 	-' ,\\riwpeai antl's wis inter-
viC\wl to d'i\' Uip inid ieli ii s 
kloIw leilg' 1) peCs;ts aili thir ciolii i, 
C'iisistiig nminly,' iif tradiiionil 
alionliii- liic t'iccs. ()tl'rstirv''vs 
iicld'lu a vi',,tthuit'c hit'c.i itis :llnil 

wiiiViplaSnts, which ciiilil SiO S'i't 
;is 1k ir w'a5~,pI)_sts, 1k11 i'llg 
sillilar Stilv'.oV ivr rc't'nClt yt'ars in 
Blt'lnn. 

Si ivi1ean, fliw tilet willkl's liaill 
sOiirt' fvt'gcat;liltc oil aintlhigh-aI 


liii tUi itirc 1k0ir liVC.stlck I',il, is a 
0nill relitivelv rec'ntlv iiitri Ktilced 
ii+to rl in (ilit' I8Os). It isAfrici 
groin over appilreciihlt arc,is in Zimn-

lIalIwc, Nigeia, am(l Z:inhi:, as well 
isin Canil in, ute dlit ire,, 
Giaia, Keniyat, acL Znil, whieIe it is 
Itoci li ig illiln)pirlt t'I(oI cioi p in 
rural hi luies. ,,Aiing t lieliinit inrg fac-
to1S tiir siOi)hluan prKidictiOn in Africa 
are diseases, such isliiiogqe lea!. 
spot, ted leaf bllotch, bicterial blight, 
soithnlrn blight, ni erial or web 
Night. At presert. insect pusts ilo flIt 
seem ilnpi rtalnlt, attlIugli the sititio 
coliM chatnge, sleciallv if t lie eip 
spred:is wiielh or rapidly. IRlilble 
d itn thee cet rre ce fpe s anil 

diseises anilthei r natttntiiinlies 

w+ iild then be nIedei to r-gulate 
pestI)cclUrrencet a Linanil d11 . 

SoI.vvs inl 1993 studild tle elfdc t 
if1intercr(ippirg c'reals with s 
on the se\'rity anIil sal of Iogee 
leflspiit, 1k11owing preliminary 

inl io.,.;is of l w'r i.-;u 'eis;eas t,'i 
inl intercropl)pei fliclls. I)isc:sts or 
insects ibsurv'Ceil '(11,agelegonies 
(being SItuiliCi kiii0teiiti:l integr-
tion iintoI t lt i1 ing svstt'illis) were 
examined to leternliint' whethe' they 

weit likely to sprt to co\\Iipea r 
.siybean. 

Plantain and banana 
P'latntafin and:1 ; togtther pr \,idecani 

miw thatn 25,%of the crbohydrats 
anil 10'U, of tlit calorie intake foir 
some 7() iilillion pi iple in still-
Sa hamia Aifrica. (:ookiiig tnil h r 
hinMas aic ciinsimnUi hCav'ily in tile 
Iighlanl s anod SOiutheInif F':ist 
Africa,. w lilltplait ains ale atstatple inl 
st'vril cOil i tries \\''t'siiiif Ctrai latni 
Africa. Stli-Saiim Afric'Ci iCtCOnts 

f'r ;iillt 35 if \\oirld prochdictim, 
liiiut ie'r Ctipita itInl1illlin siSi 
rlas is coinsilcerihlvIhiglicr t hlantilt 

wi irli aive'rage, inclic'atirnghi iw 
ilepCendentii lt ivAfricain t'insuLile iS 
;II't'Illltaill ni(l lI)'iiaa.oi 


In ailitior. to It'inig aistapl fiiCil 
1ir rurail aindliil)in ci'iinsuillt 's. 

pl.i1tin aind i n11.pro\ile ,in 
illip l OUin nt',tanSitloe ortir;ll 

particularn)ly 1k'nlh' siiillol lerhs who 
i'ilthic' Iiuin ii ililli i"'iiirl iniCe 

gal s,C ariC'llt'. rlatiV'ily high-
v;iIl t'rips, Iln c(l1lllil(in\Witih 

liirticultiuril pii uc'C. 
Severc vieli losses have hcil 

Oiser'eiL inlseveral Citlitrics over 

recent ileciles. 'lhest irt' ittrihltale 

t exlia usted .oils, IhnIaIi OtAleaf 
il iseases, tile Iiatna nat\W'vil. ' iIot 

inelmtodes,. Tlhese Iosses have niot 
I)uun Aiet tlV t'SSSSt'i. 

I)i1gn1StiC sLIr'Cvs WIe illitialted 
in I ga nda in 1992, in ciOiIll( nItiOni 
with ti le I ganda nrntira pri igrarm. 
'l'iev used ICimlbinttiI of tech­
niques: iprticipair rural appriisals., 
quest iOrnaiies, rIpiatd lairiM visits, 
uand use 0Iigogriphi c inf1lkilmatiOn 
sstes-; da;tatii devel p Iil p1soi 
pests and diseases, determine their 
stat is. anil pr vile ess ential daota1 l r 

cotntiol stria tgies. Th'lest' will he 
1kOlloweo'd up l+iv inl-depth stuilies of, 
aes 11und iilpiIrtatt in tlie initial 
iti Siliiilarsrvv will IeC 
t'hieatt'ii in tt'r c'ontrit'. in Fat 

aIs well as West ahil Centrall Africa. 
Reults (If the smrv'S in Fst:i 

Africa r eXpec.teI 10 he avilale in 
199-1, and fkir West Aflrica in 199". 
Preliminry$' restlts fri nit [ gania 
rvelCd cLimsiletrahlc vamriations in 
pest incilen ce andIlainlaigt aici,sS 
locations, which w'irt only patrtlv 

exi!aitlc' 1 eivtion. Sililharlv. 
pIii'liilin, dlt stigg'st a1Stri iiig 
relatt Ins!hil Ietwitn ti iilng 0ft' ilIi \V 

ittack ani vieM loss. '[hest' aspects 
will Ibeint\'stigated lurther. 

Capturing the dynamics 
Inl siiiliilau, What dilgniistii' surv'vs 
ilI tanlthe t'Il tatCi in SoI ieaspects ti 
aeiial tographyv B\ly 1ocising on a 

prtiClir spot ,Iipirticula:r tille, 
they give tlSaci(tl ratc'silp1sh1nits iifa, 
spCifliC Prihl inclil its iiTi'ricC. 
Whcn several icltedlsnillsiits ai'e 
itikn and i)iccil togetlit'r, a tillow 
nin u pa tnCt illCt'igeS.inlgfii The' 
t'liani nlg f tie pittit'rnciii 1"he 


revea;il to tie. sCiit'i ist Iniw aisea
Clsi' 
ilsect, oirwcd hias slpreail .w iat 
(ilmigC it his C',lU.S;ud.ald whit 
itiliI laCstUI's i,1ahle apllicihle'.

In iriler ti i keicp lht' icturefr l'il 

gt'ttiilg tioi staic lor uliilihiCIIsiolail. 

tlt' scienltist will have tio stay .lcrtto
 
I 	 t'iillt'igiJg ieStiis, toirearriageillt' 

piCt'c s in tilt' pilIt',. itl 1iloiok 1ki 
nt'wel' insights Il;lmilliht it it'­
yea.il. Si/iitelt real-w di\naiillit srlil 


iif crlol)s ail their plists is ev'r-

Clhlgigl, iunierStalilinlg them1
 
sitIficic mitltoiililtril d iiiage is
 

C 	clilltuging anl fiasci:ting. 
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II'Asigned 1 ;iC 	 with the govern­I.:ord 


ornte divoire esitblisho no
of 


s+,taionf()rc op illlpr(ve nlllent res carch Ia
(lhie
ino0iss;WIVl11n,zonet. 	(,SeeLstory on 

Training 	 'raining IProgram ac- r a lii 
lis'it' concentrated 
Onl indi,'idlIA, gradI(- H g l 

,,te-h..,
*riling; in-2otintn'group train-

ing; i1LI tralllin1 llate'ri:Ils J)roL(ctimO. 

The Progrimi also cLOntrihuid to 
iotercentcr Clf0Irts in .sil -Saliatrim Africa tll 
orgalnize joint Iratining ictviies, which 
e(111.1 pass rsa'lh interests across 
trIldition:11 celte'r-lbJSd training pro-
.irallts. in order to complemeint 
eLI Ir,.ti(Oinl of reschIIretruttrin 
It ixItiks,. 

Farmer p[rlicijpati( n inre earcil and 
gender imllicatio(Ins 1 )rresearc'h : re \1I( 
topical I (mcrnlsinthe (,;s\,Stelll wlicl 
tile IIIA 'raininig I'rgrtn is spearheading 
Within IlL ilititttl lInd inclorploraling int( 
its purslpCtiv )npr (grill developnl nfit. 

Graduate research in 1993, IMA super-
%i.u,,1 1i h -studeIntslrit 22 C(untries 
anId 9 ,ItsC students From 13 counlries. O1 
IIoi 11 StIdL'. 7T;itle frI l sull-
Saa:rn Africa :uLl 17 \wCrC women: 21 
HI1111d 20 %hL.stcLIIntIS 0WncluCCl their 
degree irlI(grIIDS For tle record."(scL 

a;geCii): :111od)StILeIts stilrted ne' 

rescar' I)h wii i\IA. %\lost ' the
prograit. 


SItILh.nts r.'ecLi\'dLlfil pl from
(U)Irt 
AIIl. ( ra(Ia teRcC:ichLelhI,\vsil ipl 


lr'ogralli (wdllIr organizati1ns, which 

inC(l 1 It,4', ADl1, I tn.tl. Frd 


:IRIdl'ckelcllr I'Mindlatiols. 

Group training Erlgralo llricntation 

sliftUd fIIIdAIClitallv in I993 friil oi"-

LIlIIpIus to ()ill-LalItiIs Iraining. It\ 

LI'IttUILtd ttAl IIf I) LIollrses (IT-t'
llll.l[IS 
ind 9 1I-;ailll)tIS I r 2(1 I mirtiCiplltIs, (If 

vi1111 39 (:lh1 I1')tWere
w\VCIIeli. 
The laston-Lallips. ld(ItiIilI-oriL.ntCd 

IrAllillg ( lrS rl Iu. IrLSC~
f[O' ill I'ltittre, 

the llinltlin rCtirl (Itrse., \\its
hl'l It 

ile I ligh R iinLilll;Illil nil eii. 

Novenlher. 

The IIff-Lulopu cLIt hleldCIrsL's were hi 
Ienilhn, iutrtloldi, Gambia, (ihi, Niger, 

aid Nigeria. \Woirkslhop1 , for ilionail 
research Stalff were (Ll ii 5 cotlintries 
(Bnlinil, (i ;i, (dlInta, \Lilawi, gailni 
tIo prepare fr in-CIlliitry trainin l tlICrses. 

ghih ts 1993 

Crop imanageilent aspects in on-hi tr 

research arc be.ing emphatsizCl in the 
ev olving in-cotintry training schllel, with 
tie aim of 'srengthening both research 
and coninunication skills. 

Training materials 	 It'sers indicate that 
IrA training inaterials htve heL-olt 
important Sources of inforllati 10 oil 
agriciltural research technlogies f>r 
iationllal progran s inSLIitll-Sala Africat 
The mlailing list c(rtains 170 research 
institLI6lls. :14ricUlturid develpllelit 

pr Ijects, n)n-g(I Ivernitnal organizations, 
aitd OIthIrS iln -I c'IIlltries. 

)uring 1993. fite PrgraIl producel 
21 titles ill tle Research (Guidesseries (in 
English or l[rencl), S1 Ol't (I them e\w 

Camneroon, the NCR 	 project wound do\wn 
:ftter 1 years of highly successftll croIp 

iliprovetllent reseirch and institution 
building. 

\V1itlthe c(nclusion of the 16-y'ar 
At)funding pirogratn for tite SAFG\RAtI 

project. ilrA maele preparations or atnlew 
network, \W'V:t dand MaizeCentral Africa 
Research Net\\(rk (\\(CA IAN), to)SLIIp€)rt 
maize research all(rag 8 .l(II.II 
countries, which aniuall ' prodIuce over 
200,000 tons of illaize eatch. An ilipact 
ISSss.Illit I a PaurduIC i iversitv teanl 

estillatled tllit the internal ri!e of returlrn 
to the S..\l,II..\l •iliVest Itlnt in JllhN 
resea rch was 73l,. 

Two new netmIorks l(ok o)ver Suplport 
toroot crops improvemnent reserch in 

and I)lthers hing updates of tearlier titles. ealsternan111d SOItthern Africa, witlI \ltSI 
Numlbler 50 intIhe series h:tsbeen issuLed: 
'0) titles ill (1ll renlMins the ulillIltc 

targe..t. 
Training inaterials production has 

leclonle part (If tite curricLIutll of in-
LI-lnlit m training COurses assisted by (rA. 
Training illalerials staff' helpul pla;n and 
exrLLx :ftlt 	 %..IAanternational cIotlrse at 

w(rkshlopand :tI ti:I.Al'I. 

Cooperative AFNETA 
Iogether with

Projects the Internitional 
Instittte of 

lnvirloilmllent and 
i)evelopment. AFNIA organized aftraining 
coLirse (I lrttlner-participatlry reSerc'l 
InetllIds for lon- irlli rese;irclh in allev 
falrling, from 2-i Ma tioI litl1993'at 

its fourth 
Illtuling itII.(A, )cto 

Irll\AF"F, hldlL linlal general 
19-22 ber 1993. at 

which lAI) pleL,dged spliort lor olil-stailion 
research pr1iCCISStitlW Lliriedduing *..\ir,\ 


first phiase (1989-1)93). 

Crop improvement With ilheimpend-
ing ClIs (Iff' I SAtIIIopcD iIons in 


funding, tsI:sAtI( wits plI:tscotut: tIle 
East Afric'a Roolt Cro)s ltsearch Network 

{lAIiNI*t) allIong 5 'ountries inLI tle
 
Southern Africa RooIt Crops Research
 
Network (.ISAINr'I with 10 COLIntries. 

Cowpea research in Mozambique Tlhe
 
t\l) R saCeSehLIProject ciet oIII:111
Cowpe:t' 

erLd irtOctober 1993, with tle fI llowing 

IrI r illIIlishnllents, ItlilOng (others:
 
a c(lwp:XI market sttuly t(estahlsh
 
delliand levels.
 
(efillitilln
(I .inamin agrllecolhgical
 

zones for t'(wpea in sAiI: region.
 
e start (I a gernlpl,snl inllproVetnlent 
pr graiIl, in collal I raitili with Agr nonly 

.\ldnLllanFacultyIll l".dUiti IniVersity. 
* lir1SSANI(Ol)pUrit LIw'pLaC, triAl, 
a1ling ill St\I: prograun I l()otswanai. 
.\hIzIilil)lUIL Z;lilll iad ZitihawC) ill 
1992, 1ir111 liICSill id i r1(11 
M+lozaIllhiqtic, se lected after cllactrizi­
ti( Ill Ild \SLr -it COWI),i cullivarsi*l*rOn 

Irr lid .l CIulltrics. 

0 1rcsearclh Selli iinarf'r 22 sAluII 
participaits in 1991, of\\'iilh pIluhlicLition 
proceedlgs. 
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1, K,. "CH' :KP1411I V;1"C 

* 2 monitoring tours in 3 s\X: coVpea- "" 
 1Two rey.:arch liaion scientists 
growing countries and Nigeria. -' ... ed newassignments (luring
* 2 in-country courses in Miaptto in 1991 W 1993:. oseph M.Fajemisin in C6te 
and 1992. dlvoire (covering 3 francophone 

West African countries) andJo-
Drought recovery inMalawi SAuiNtIT seph B.Suh in Ghana (5 anglo­
estimates that over 200,000 farners have 
 phone West African countries).

1:en ahle to collect improved cassava 
 The research liaison scientist 
planting material :od 50,000 fairmers in Berin, Mark N.Versteeg,
improved sweet potato ,rieties.as a applied fariner-participatory
 
rCsul.t Of the is governinent-funded 
 research techniques ina new
 
projcct in .\alkwi t0 expard production collaboration with non-govern­
of the t\o crops following asevere 
 mental organizations in north­
drought period. Multiplication activity 
 western Blenin, with rtwarding

continue( ard on-farm evaluation trials 
 r. suLhs after only 1year.
 
w ere organized.
 

Greening the drought-wracked
 
croplands of Malawi
 

MOIST SAVANNA STATION research results that can boost their 
maize production.

A savanna window for strategic research The Moist Savanna Station will 
also serve as a base for research on 
other mandate crops of in (cassava,

1tA has opened a window for strategic research in the moist savanna zone of yam, cowpea, and soybean) in the
 
West and Central Africa. 
 diverse agroecological zones of C6te 

In March 1993. the government of C6te divoire and Irrsigned an Iccord dIvoire. The station will facilitate 
to establish a research station at Ferkessedougou, in the northern part of the collaboration with francophone 
country near the border vith Mali and Burkina Faso. The Moist Savanna countries in the region. 
Station is part of the ,Isltitt dISat'aes(I(:StSA). Breeding activities for develop-

The addition of this reliable testing facility isa major advance in IrrA's ment of high-yielding maize corn­qCuest 
to develop new techtologies for maize production in the high-potential menced during the year with identifi­
agroecological zone of the moist savanna. With the surge in intensified cation of gerinplasm and testing of 
production of maize across parts of the zone, from C6te dlvoire to Cameroon, progeny for such characteristics as 
the 12 countries that lie within the zone Would like to take advantage of high yield potential, plant "stand-

Screenhouse at Ferkessedougou: research on diseases of saanna maize ability," resistance to dise;,,'cs and 
pests (including parasitic plants), and 

t .. o thers. 
,,," .. ~ . mass rearing of the CcadllinatiTA has set up a screen house for 

leafhopper and screening of maize 
plants for susceptibility to maize 
streak virus; and (b) evaluation of 
maize plants for resistance to Stiga 
bermonlbica. 

41 The tITA scientists and a CIM,,YI 
breeder Jho are assigned to the 

1z ,;" . station have an administrative and 
VI 'ru residential base to the south in 

, Bouake, near the headquarters of 
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COMMUNITY ROOTS FOR RESEARCH 

Farmers and NGOs bring 

Benin a bountiful harvest 


Tile harsh, Iazy light ol the dry season presents the visitor inl northwestern 

Beriin with parched hills and crust-dry fieldIrs-an unforgiving landscape in 

rainless wintertime when farming fimilies watch their food stores dwindle, 


N('thing green on tile groLnd-only mna1ilgo trees defy tile heat and goats to 
ti\w a leafy. we mlcineshade at iniervals acr(oss the rolling savanna. A few 
spikey r'o)ws (mlinillet stalks, let al'ter harvest to pro tect scratching chickens 
f'romn [irds of prey, Sul'l'()Llll tile mudwatllhd houses sentry-like against fiamine,. 

nf h iutmrgiving notforgottrten-w rat looks like an iimnhilized land has a 
happier future in store, il the mon rnti of"roecent research efforts canbe 

sustalined, 


An LnuaSl-l research pro ject took place dulring 1993 in northwestern Beriin: 
in I3iik m rhC district Of Ata cora province. lements fr( lnl tile wh(le agricu]I-
LuiraIde\Cvel(miiirlnt comunmu nity co llaI)rated. withl a saiy in the processat all 

tires: Ifr(mn internationmal o)rg:anizaLioinns to hilateral donors to nvItitar. 11o-

govermental groups to tlre beneficiaries themselves: famenrs and their 

fnliilies. After only I year's wv'ork, they produced results till;t I'arrAiers \Will Use 

in chnosilg tile co limix f 1nrinmpw)\'ed t'fid security. 


TiIe naor I(f'thre storv is lhtIintetractive, cmmmnc 'lity-\Vide participation in 

research can irNilice reinarkbhly uisefuil resulh,- -unexpecttd as well as 

planned. 

COMMiuINITy ROOTS FOR RESEARCH 

Founding of a forum with NGOs 

")efiie LS by what we are, not by what we are not!" The suggestion caine 

frimin :anon-governieneital orgaiizat.( in ( Ni;) participant at i meetiig in 


Niwein er 1993. to open i dialogCe beC1w'el tiT:\ researchters and xGos. 


BIut wrlln that plea comes I'roilm an NGO , whalt else Gill V(1l say? N(;0S are 

uIsually operated by groupls Ano 
tlrol ctraud good dialogue begins with good listeningwvho)se' one3 colllo(n riusA 
c hra r.'t risricis whnat t e y . . . . .. 

are not: ion-governmental. 

So, "\ fatl,s ill a n111.11?7" 
go mestile classic (IlISti in. 

A greatt deal, When it 
cmnies to Nm(is. By their 
nature, NGOs irsLe specific 
c:i uses thIriough activttiets
 
which are, in tire whole,
 
highly I'ocused. )Cdicated
 
to Ielping the deprived to ,
 
realize their aspirati()rns,
 
ini10st N(;iS IrlVe IlinLited"
 
constituency, tif treir larget 

eleneficiaries and thI whm\ri(se 
scippi)rt the caUSe, arid 
consequently i limited' 

Protection 
i)uring tei 1970s and 1980s the 

Benin gennrent and [lie Wo<rld 
lBank evolved plans Jir watershed 
protictitland corntsioncrollr(,il 
nthe'lLrna Benin. A naltional park was 

set u1.1in the mint iinns along tile 
hordr wilh Burkina Faso, I) preser'e 
tile forest envrir)ilnliltand wildlife 
resources there. Assistance in erosion 
control and IagliCultural (ldevelo)ment 

was to he given in savanna I(owlands 
tomqhe SiLmutI,t() ena Ile I'a', rers t( 
iake a sufficicnt livelih()(mc. I"soils 
were degraded aInd became 
inade(Uat ftir farmers needs, 
farm'lners would be forced to extend 
their cultivation into the reserve areas 
and tiereby jeopardize tile 
agricu lturl f'Itl re of tire region. 

Cordinated by tile World Bank, 
tw-o uit lfateral priijects started 

inlratioi~s in 1992 aiidt1rod mutual 
advantage in lunid ring Clarnier-partici­
patoLry researci in lBoukounll : tile 
project responsible fIOr proutection of 
Benin's naturaLl resources, Projeld/e 

budget. (Some1 very ..,rge xm;Os haxe 
aIhUdet iigger than tha,t ofthe 
(rAiR.) They depend fr their success 

on responsive, flexiile olirations.
ThIe e:iniple: of Nm;minriit iat ives

T enshw gne it tIe 

ake tlie gre t ic w o 
sale fili inestment i fee 

.. .. . . . .... .. . . .... . . .... 

". . . . 
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gstiol des Itssoitrces icuttwIles 
(Pc;GR), and that for restructuring of 
the various agricultural services, 
Po/Ce1 de )'eSlruCllt'al on CkeSserWices 
a(4rico/es(tmsA).S Both projects had 
funds to) support activities iw gov ern-
mental and other agencies in aid of 
their respective goals. 

The government had, Iv the 

ICginning of the 1990s. hecoie 

inteiested in extending the farmer-

pull
ticipatLory metlu(iloigy in cdifferent 
paIrIs of' the country, building on the 

SLCCCSS of' the jirr.-led project with 

IlLtiCta an )tilther technologies to 

restore soiielerifitv illtie smlthe rn 

province of MonIo. (See story oin 
IlcLlulna ill/II / RCporl 1991.).111n1l 
I ..\ ind the RI\' IlTropicl IInstitute 
(KI)f the Nctlicrlands, which had 
sipported the Lono rials, saw ikey 
opporltunityV instariting work in ilie 
IHOiuko(inlbc a ra bclf0re the end of' 
1992, \\hile f'iners were still active 

in tiheir fields. 


Tl tiling was right to l:iIuc a 

pr, jcc Ithiat would salisfy n;inv-sided 


goii s Thec CiOnIIpr,"s ;igricUlt I 


they i canr signif'icant illenlce ill 
dc\eloipinent progratnis, including 
those (If'igriclL, i research. 

In sub-.Salur'an Africa, 11anV N(LOs 


have etngagec illprojects with .
 
kindred aiti11sI. Irr's own. lncli-

VidulI siaifl' and projects have nffithe 
past Chllaihoira ted \\.ill)i som e \;oisill 
dcvelopin'nt- riented rese:irch and 
tedIh lLigv-itesting4 iactiviliis. 

Tica ccon pail iniheseyi ng rticlc 

pag's tells the story of one, such col-
Ia[L rIi(lin Benin, aim(itig ItA scien-
isls, hiilateral doinLors, government il 

ageni s. and ,')s. sL with farliers 
participants I en'idc'iiaries as well.,cl 

Dialogue 
c,
tgri'ing the-ir great poitentialI ill 

hiclpin.,tipro technologiestc IrrA\ 
inltic' fi:1l and obliain feedback oil 
the.'ir [,llinrac fromn the fatrinet'l's, 
IIr.\ ioopen aidialoguetook steps 
wil i selection of international and 
natiLma,I,NLa)s which illrIprcijccts ill 
ilie region. Th obijectives of tie 
meeting were to: 

coIllct inforillion Oil NL( I 


research 

authorities 
(INIAI-
hlsliful 

nuainaldes 
iecbercbes 
aqlcoles c/t 
B in) and the 

provincial 
Ibranch of the 
government's a 
extension 441" . 

services 
(c.,/RDF'I' 
Atacora), both 
Mono collabi­
rators, were A happier future may be in store 
ready to give 
technical assistance in another joint 
eflfort, Is,\
backed with funds from 
(the clhief' soui'cc of' fuI Is; RN,aidndls), 

other sources. 


IllNovellber 1992, the'cec re. 
IR,\lB organized if-week "rapid rurll 
appraisal" ointlv withIirrA, l,ainl 
CA:lWAttciora as aitln S )f 
diagnosing prolleins from the 

fariners' perspective in relation with 

activities in agriculturail development. 
efamiliarize cGOs with irTA\, 

goals,prograins, aid technologies to 
offer farmers. 

explore areas oi possible 
collaboratiLn. 

help toilu'ill Ilate isuIitble 
stra tegy for Irr: in rlaiting tL N;Ls. 

'T'he 3-day "Dialogue With NL s 
took place at tlte IIA camins115 It 
libadan, Nigeria, f'rlmi 15 1o 17 No-

veibher 1993. 'l'wvtn N(1)s, inC6ct 
d'Ivoire. N1zaibiie, many areas of 
Nigeria, and the 's.,\, .,ilrtepresenta-
tiv's to participate at tilenet ing. 
They range in size and scope fiLiiiIo-

cal. ,'hurinch-affiIiat'il id \ro'pSg With 
f'arinll-basecd traling prograis L) 
tra risnatii nal orgain izatioLns acti\e i'l 
diverse areas of dcevelopment, such is 

World Vision hInternationail. 

C'ConSCqtitl toitIlc' meeting, IlTA'S 
Board Lif'l'rustces c'ndorsed tihe 
participants' suggsti~ i, 1il ifii 
constiltat-iv fOruii Wii N ioisbe 
establishcd. IrIA liiiSOn With NLOs 
will take place through the Interma-
tional CooperatLiin Iv)i'ision. 

tie natilo ilpriorities. The resiIuts 
'weretoiforn the bisis '€ra researcl 

plan for 1993, whid woIuId inlV0Iy 
fairners aind investigate erosion 
conmtrol and agricuIIt rLIrIdCe'Clpillent 
in the threatened northwestern 
reg fion. assigned allINRAI agron(o­
mist, 'i livestock scientist, and in
 
eclilnmlist to the strvey.
 

Lucky 

Illimplementing the survey, the team\t rIS
most f'(Irtui ntC to find in many
 
B1otLkouinbe, villages tile
presetnce of'
 
voliltalry, n(on-g ivernnental organi­
zations ( NLOS). Nl(S foln )'veliss 
(France, Nethelands, and IsA) as well 
as renin c'tackling thed pIl' ,nels 

fi ngea rid pely frun difft.ertl 

p ints of c'epailLire. The Ioreign 
N ]'IsIhad salioLned tlieir V 0tllntC r
 
natiLimalIs in lic rt woirk tn
 
selected villages oin various proijccts,
 
rt'einforce dwith co lp,ratillin
fr¢,0i 

Belnin cOtint'rpats Who rtepresentedl 
10c:i NGLOLs (irgo(ivettilennta Iagencies. 

The luck t"this discov,,,''yI in 
brightened prospcs fin tht , 
go)vernment's sea I'fo ir soLitiLions IL) 

(lie c'cologic:il pr'dicainent. (overn­
nent'ift, n bcnc'fit fri iii tht' sc­
.'' .N 
sihiw t( ,i'y tL,hose'itigreCaltsl 
iinpact with puh) ic inet enits. 

Of spccific Value for tile Woirk inl 
ha nd, hLwc''vr, tic SULrv , tuc'a ni 
ftnd tlc' [arnc's tL he-rc't-,iv' ti 
tihcir 'nquiii MostnCs aIld prOpLisaIs,ihi 
(ifthe villagcs wher iC No;is IIal 
been wiorkig for Soiiic tile. The 
N ;LIS, illorc,iver, had a iage of' 
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RESEARCH PERSPECTIVES 

, 	appealed to them as a window for 
their own development aims. 

SitrIga first 
After the rapid rural appraisal, the 

survey team invited the NUOS to select 
their own villages in Boukoumbe for 
the 1993 research project. SNV chose 
Koublentigou and Tand. in which to 
work together with NOll'iogh. The 
Peace Corps volnteer chose 
Kounagnigou. AF chose 
"Kounl11agOuI-l."
 

The farmers saw their main 
enemy in itltmi,the name in the 
local language (I)itanmmari) for the 

,. parasitic weed Strhqa. S.hertmothica 
'g'"' takes a severe toll of sorghum and 

millet, the region's staple cereals, and .,. 
 " S. Sgesnerioes attacks cowpea. TheFarmer patriarch and family of Kounagnigou greet visitors with bowls of sorghum brew three crops supply most of the 
region's food. Sorghum beer-makinguseful inputs to offer at no cost to the Sisters"), based in southern Benin, gives women some cash income.


research seqLIel to ile survey. The joined the Boukounibe group to The crop residues provide construc­
greatest single benefit was the help of 
 bring its experience in processing tion materials.
village agents working for tilexNos- cassava to the sxv effort at improving Farmers also saw that declining

local people who were operating tile women's skills and opportunities. soil fertility shared the blame for
 
NGO projects and comnmnicating with Cassava was being introduced as an 
 declining productivity.

the villagers about how to achieve alternative crop to buttress the It is reasonable to estimate that

their goals. communities' food security. Slriga, combined with soil fertility


The oldest of the overseas Ab vigbO had worked with food decline, accounts for a one-half
 
organizations in the locale is the scientists from governmental units to reduction in normal sorghuml yields

AIssociaitionfi'an-aisedes i'olontair's develop techniques of processing in seriously aff'cted areas such as 
(II 	 prot-rLs (A,t), with a male and 'i cassava meal (in Yoruba: sari)and Bloukoumbe.
 
female volunteer (French) working in other storable products.


numlber of villages on grain storage The French and 
 LI)utch NGo staff Sci plants/l0m2 Erosion

and aninal husbandry projects in cane eqLuipped as professionals, who 125 their perception

1993. 
 work according to a development of the prime

File Aederlamlse Ontiuikkelings plan with budgets for material problems-even
Otganisatie(Netherlands Develop- supplies, vehicles, and manpower 1ao 	 lower, in many
inent Organization-still known as assistance. The Peace Corps volun- of the surveyed

"SNv" from an older name) had teer has no institutional support as villages.

fielded a health care project in one such, but mobilizes community 
 Beyond
Boukounbe village from 1986. A resources to achieve shared goals. these afflictions

Dutch woman had led an sxv project Each NGO saw mutual advantage is the permia­
since 1990 to support women's in combining forces with the govern-
 nent danger of
economic activities in many more mental research project. The goals of 5o 	 hunger. At thevillages, as a neans of improving environmental conservation through root of their
their families' living status. erosion control and agricultural problems is the

'File i's Peace Corps, active in development coincided with their . farners' inability
Benin for some 25 years, had put a own: with food security for ,At:VP, with 25 i to produce,
male volunteer in community and agroforestry for the Peace Corps, and ,with the
agricultural development in several with women's development for sNV ix resources in
Boukouinbe villages for a few years; and NonvwigbC 	 0 L their 
at the time of the survey, one Thley f'ound it natural, despite environment,
volunteer was serving with an their different assignments, to be enough food for
agroforestry brief for hilly farnlands. adopting a comifnlon program based LO " their families.

The No;o Xonvigb from Oueme on responses from the farning Anything
("Association of Brothers and communities themselves. The project -	 which reduces 
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iU. LACt PEP,!WpECTIVES 

their productivity, such as Sirfia to discuss the farmers' observations sorghum yields increased with
 
proliferation or soil degradation, or 
 with them, increasing their transplanting after an early, erect 
which increases the demand for the confidence in the unfolding research cowpea trap crop. Fertilizer applica­
food they produce, such as popula- results. tion did not reduce Striga infestation. 
tion increase, makes their task just In Koubentigou and Tanda, farm­
that more difficult. The overriding Striga on sorghum ers were quite positive about the 
goal, for the farmers and for those and cowpea transplanting technique after the cow­
who would intervene to ameliorate Two of the trials followed strategies pea trap crop. They suggested ways
their lives, isto improve their food to combat Stfiga in the traditional in which they could improve their 
security, system of the staple food crops of results and planned to repeat the 

sorghum (! "man's crop") and experiment next year.
Two goals cowpea (a "'woman's crop"): Fertilizer significantly increased 
The government agencies, the NGOS, 1.Transplanting of sorghum (from a sorghum yields, which all farmers no-
Krr, and IITA, with the farmers' views well-fertilized nursery) in relay with a ticed. In Tanda, enthusiastic farmers 
to guide them, set 2 main objectives local creeping variety of cowpea, misperceived the yield increase as
 
for a 6-trial design in their project. 2. Introduction of urm-improved, suppression of Striga infestation,

They agreed to: early-maturing, erect cowpea variet- believing that fertilizer application

* develop, with farmers, feasible ies; one with resistance to S. resulted in reduced Slga infestation. 
options for reducing striga infestation. gestnoides. But for 60% of the farmers, the
 
&seek alternative food production In both cases the cowpea per-
 extra yield was insufficient to cover
 
systems, to ensure food security, formed as a "trap" crop, which 
 the purchase price of the fertilizer,


Men and women farmers were provokes germination of S. particularly in the wake of the
 
eager to participate in the experi- bermontbica seeds in the soil, but 
 national cFA currency devaluation of 
mcnts. The design involved 80 does not support their development; January 1994. Some of the farmers
 
farmers, 20 in each of4i villages, in a hence, the SIrigadies off without reacted emotionally when they

set of 6 Stlgc-reduction and alterna- having reproduced itself, 
 realized that they would not be able
 
tive-systems trials. (In one of the Sorghum transplantation signifi- to afford fertilizer despite the attrac­
villages, where the Peace Corps cantly reduced Stdga infestation tive yields.

volunteer relied on a young local 
 levels. (See figure, on opposite Transplanting of sorghum, in con­
fellow as the field agent, 5 farmers page.) Despite the clear Stiiga clusion, reduced Striga in fields 
withdrew from the experiment before reduction, transplanting did not result usually heavily infested. But in future 
harvest time.) in improved sorghum yields except in transplanting should be employed


An additional 6 farmers in 2 hilly one village, Koubentigou, where with sowing of a trap crop early

villages participated in long-term, 
 enough not to disturb the sorghum

anti-erosion, agroforestry trials. Two national researchers trade views with village 
 growth.
(One of those farmers withdrew agent on first cassava crop inKounagnigou Cowpea yields, on the other hand,
from the trials before the end of the did not meet the women farmers'
 
year.) ."expectations. They had hoped for
 

The straightforward layout, a 2-
 greater yields from the nrA varieties 
tiered grid of 70-square-meter plots, i.-'-- than actually materialized. The IiTA­
emphasized the essential .,'improved, early-maturing varieties
 
differences in treatments-in 
 -, outyielded the local early variety by

fertilizer application and between 
 ; only 10-20%. Its efficiency as a trap
different crop varieties. Farmers . crop for S.gesnerioides could not be 
could make their own comparisons i judged, moreover, because no one 
between different treatments. They counted the associated SWga plants.
Could easily see hlow fertilizer or its VDensely sown as a trap crop
absence affected each crop combi- ! before transplanting of sorghum,nation. They could also iasily tell early cowpea inore thn d1. bled its 
the effects of different crop normal yields (as a late-mnaturing 
treatments on Srgaor on total variety) within the traditional sor­
food production. ghum/cowpea system. With 2
 

Seed, fertilizer, and technical 
 sprayings of insecticides, cowpea
assistance for the project were yields doubled again; but only a
available to the participating minority of farmers had high enough
farmers. The bonus in the whole yields to support the cost of insecti­
experience, the NGOS' viiiage agents cide, had they been required to buy 
(after training from the INiAurr/ their own. 
irr team) were frecuently on hand The women were interested in 
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avaiIa ble "il, thle in adjacent leaves 11nd cutting tie 
shelf." They hIoked ilale fltwers tff ihe plints. In 
ISIle adapt lahe to Kotunangigt Iu,h(wever, se\ral 
local conditions and fiarenirs were not treeat the time to 
acceptahle to farners attend to the prollemi, whhic coin­
\'it itt dific'uIt'. cidel with ihe harvest of i 'ioka 

The'most el'OUr- ("htungry-season lice;",mio in 
agillg results o1t'ihe French), aivital part of'their f*ood 
whole experiment seCuCliit,'. 
ca;llie'I'l'lilltlhe CassIa had iot been mlu.ch 
Ilaize/cassa\I grown in the region, partly hcalSe 
colnlhintati( n: the norinal reuirmntlls (planting 

0 51/, late in the rainy seaso and fencingtieis llore in 
fod (in dry weight) the 'Onlllgplants dtiring tihe dir 
frol thle mlaize'/ season when liestick range fr'eely to 
cssva colliilain, f'orage) (1 not pernit extensiv 
with f'ertilizer alpplica- cultivation. An iilprant innovation 

- lion, than I'roll of the trials was planting early in thethe 
ralitnal (ullfetil-

ized) sorglhtn' Tlhree cassava varieties were 
cowpca niixed Selected for the trilS: irr\-inl)roVCd 

, -cropping system. TiS 30572, Bein-iniproved II 

-I- times more 86052, and a well-liked Iocal variety 
I'od f'rom cassava Save. Tri[hey are clearly distin­
than fron sorgliLni gIishablC and, ;Issuc'h, encourage 

t- rainy season. 

(in 3 t hlie \illages; fiariner d iscussiOn aId eva IuaLt ion. In
w\he.re ca.ssillwiwa;.s all -i rm\s w\.alivillalges, 305172 the
 

N aoigb6 volunteer demonstrates cassava grating, while women planted early'C'liugh fi\woril ,h)C',LSC it11,1d t 'il.
 

of Koubentigou put hopeful hands to the new task to benefit from the yields. Alhough tl local Save wasrain~s). considered tihle ­sweeteicst and hes, 

cintillUing ex)Cillrli'lnti}l with 1t/4 i o lnmai ze than tasting \'ily,proctssing lthe
niorte ftOod 'rt 

transplinted sorhliuni in tilelixed from sorglnutl, withouLt fertilizer, in cassla into ,qarialid chips
 
cropping paittern. 'hey realized that low-densityi mixed cropping ( 15,000 elinlinated t:aste diffetrnces.
 
the lodified systeil wolculd h't'e to llants p'r hectare). Much of tihe interest in cass"va
 
be,adv:lntagel( OlS hOr iMen i il\\,ere to Food Sectirity- can be en'lhanced, it stellimed fromll inlrtidctitoll of new
 
be :tltlpted, no n1atlter how well tile seens, witlhouL gr it diff'ic'ulIy. (See processing tools
 
cowpea itself 'peirftied. figure', below at right.) arid tehniqUe,S Yield fdrylfood t/ha
 

IrT.As S.'(hI-"eC'Sistllt hybrid Maize, hy the Benin 3.5
 
Maize and cassava alternatives Olia SulpCr 1,was use'd inl the trials. N;S11
ai1 lilA. Ferfilizer 
Maize and cassva were introduced The relativly high prics of hyhrid \Voltnen es)e­
as alternitives to t le iain staple f'1(1l seeds and ,ertilizer,especially aier cially stooId to 3 
c'rop1 "ofStrgliLun, tle C.FA daiiipered the gain Iriii tileiil let, a11d dCev\aIiatiti, 
ctowpea, as ll-al lS hoI l fharIittr l of tile IinilI 2.5 Nott t Is ' iierlapprecia ti iltlovItioIns, 

ScLII'itv ita tille whell Soil rItbleiis reslts Nonetheless, 11C1tr'etllt bcuILISe clSsava fetilizer 
and S/rqa ti reatened tile tradiitional iarke tIf f'ritilizCr PitodutlttS areraities, 1urc'ihaseC 2 
staples. wtOUld hLcbl)CLa an ccnIli nicall' Casily sitored ;1il 

IrrA S ili i t'C' illhn ics t "rtile attracti v prolpt r 80 ) t f tlile can C'asil'h e Sold 1 .t0hi sitio nf 
Salvaniia colnldilio Ills 0IfBo iUb Iarriers. toIrllg t Itcii. 
included Slr t&-resistant lhbhridls. MaiZe planted atI low densityi I cash iictnle. 
lnipr vetd and pes.t-resistan l aIl planit pe S(ItlIlrt' Ieter) inunfertilized \otIliell 
ior the savltlna was also aailablu- plots appeareitl he able tiocaptre trainers f'rtimii 
iI)rt ver, IITA and Betnin had tlie required ilLitle nts. I rthIrer ()tuelt and Ilhe 0.5 
ptstiarvest prtcessing systens which devlopneti and release f go'erninciltil 
pt teilti~lll' CttICI he Used in helping ctlliiptsite 'arietic's ati lI.:\ Dirction(t 0slituld 
the fartii Iamiliestoi ir\C,their reduce the cost tnew sced inptts. I'a/ime I/a/iolI c' 
living standards. Wild parrots aind iiionkeys de /I 1 ilin E--owpeo 

Thiltechnoltgies had been tiizea crops. Isadtallagted S nc of'tile (I/)/)liqla'(i,,\ 

developed I',rsitllir ci mrititns il In 2 otlh-\,illtges., arniers L\itid tltnitInstrated use E Maize 
neighhoring countries and vere the niar:tiders hy enveloping thile large- aindeats tf 
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small-scalG e(uifmlcnt in tle -i The stor\'
 
villages. They had earlier visited • S,shows).'\\-Ih',t
'( Sui5SiS­
iffs Postharvest Engineering Unit . . " .. tence Iar,iers :Ire 
and compar'ed tools and machiery willing totake 
designed there with their o\vn, for ' L,... ++. i in toitesting in­risks inl take
 
Selection Ofl "4 -,o,.s'tiors whenl
the llOst apfprOipriate ior 

13mkou 
 t r \.lown priori-

Irners'main concern lblt .e 'i. ireA 4__J,,asavawas 

planlting iaterial be'twe'en se'asons. 


The 
how to prese-e their 	 ctofresearch. 

BOiotnbela 

Flcing of tIli ita ti 	 ' is well inder­llSiisuafly' 

fiiled bec-auntSe of grazing pressure W 
 ';. stood the possil)il­
fron ranging livestock. One solutionIL1,1" :.Q itv of failulre.
 
light be "living" fences: protection . . Nonctlteless, in­

from irtc species which a-,ppear to be - ,,c,"i-,mcst in the trials
 
inedible or repeI tihe an ilalIs. such as -o .) wis sohgth,
high tat, 
.IrupbaciircIs(in French: in a*,each village,
 

"ioiI)'icL"' iuld.alcacia Hope for a more fertile future: Peace Corps volunteer with village there were miore
 
aioici/idriwnis. agent and agroforestry trials 	 candidates for 

the predatIrs early in the dry season pariticipation thai the researchers
 
Agroforestry against erosion by moistening the leaves and dusting could supply with naterials.
 
The agro'fOrcst ry trials Sought f1armiers' them with powdered cattle dung. The trial also shows that firiers'
 
e-v\alu;tions Of the. uIsC'fuhlnss of' Aftera ionth or so tilehungry cattle coniitient is sustalined when tley, 
dilerenti lCmLliiilOus trees and vet iver and goiats began to eat the foliage Gin iinderstand the trins and corn­
grass (Icl''vrici zizannoides) in nonetheless. pare restults in inuncomnplicated
 
ialliing slope erosion, iillproving soil The Peace Corps volinteer lay(out f pl
Oils.
 

fertility, and providing f'LiCWOOd, observed that nost G/ir'cidialeaves The salc logic in the farnlmers'
 
along other benefits. I lowever had been shed before tileaninals case worked in the collaboration with
 
i ldest tilecurrent results appear to started to eat tree leaves, 
 the Boukoullbe N(.()s-tley SaV tile 
be, these ong-tern trials have essential congruence in goals, so tiey 
survived the year ill Conclusion were willing to combine their ownbe(lter sipe-th.in 

the researcliers had expected! The swift progress of the year's trials activities with the researchers' project.
 

Farners did all the work in in anti- Tr/qatactics and alternative 'h-ollaboriliation provided aniother 
planting of Sllle -t.00trees of8 food croips shows tle V'alu- Of key to efficiency in the operatioins:

"nultipurpose" species in anti-erosion farme-rs' participation in the research the village agents, who becane
 
ctll(u ir strips on hillsides. Tlhey from tilebeginning. ,l'ailable for on-tlhe-groind stpervi­
planted another 5,(0 ) in "proiectioi For the researchers, lile slccess Of sion of trials and the inyriad tasks in
 
flirests" Oinlstony or steel) hilltops tile iipleienting thei. By the research­enterprise lay in the whole-

w hich lu ld it havye been cropped. hcartied coilhora tion ()I the firniers ers' reckoning, effective Iocal
agents 
They plintcd lsome 25(,000 veliver vhich delivered credible results, that can take from 2 to .iyears to identify 
grass slips between the hillside rows can be Used directly to Ienef'it tile and train in working witlh firmnners on1 
of' iltLl i piirI iS_tlrees. firiiers and sinidIa' ciilltiliities. research tasks. 

'lie fai liers rep irteld lat iif I(he The key which unlocked all tile For mnany firmners' prof leins, no 
spccis had survi\ved Satis'ict1llrily and piossibilities was the confidence of clearcut snIlutions are on the shelf',
deve Ilped reason:llly easily: [lie firmic'rs inlile researchers and ready fOr dep loyment. Technohgies
 
" .e Iiw'ocepi/a llust Iedev'eloped and adapted to
l'II'a'a(I 	 their priposition. The researchers 
* ,'ttcacjia t'ic'l/lffio'is were able to secutre the fi'arners' pirtic'llar sitlatins. Frol tile
 
" (;/rici/dia,sl'ionm cOinfidnce, Ibecaue: BIoukounlbC expCriencC, \we can see
 
* 	Selina lena - First. tie mii'iners hadiniet theni in that the whole i&ii process can be
 

The cvet'iv' r sourvivecd stlly association with tie 'ariolS NGis, telescped when those ihnolvd
lll ill 
 iat 
giood condition andl Iihad fiistered whose proijects i every level, I"n1i governnentalile arnfers Slip pOlmed 
soi1ni accii mti:aioin of' soil rganic an clenefitted froim. planning to tile iroolf'the targets 
matter by ie end i'1993. * Secind, tilc' resea rc'hiers niadce tile aiion tinunity, cin Caimminnicale and 

Ranging aninials did strip tilie irniers' pr'lci ns tilec'sOlif iheir coibiine energies to finidsuitable 
Ici'c's 1iTm isitf if(! trials. They did so Ibecause i sO ili1is togiether.meree spciCs. hey 
The'linly u ntoiuc'hec- NC~iCn,,at ile k1new tha they c'iuld hellp tha 
tihic' of inspectiol, w cre A,. colmunity only if they adldressed the 
allric'l# " ,.alSialil'a. C0)lnilmounnity' S 'o(nItrns. not silipyand lS. 

The fariers were able to deter their own planning pri(rities. 
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Care funding 
Values inUS$millions 
23 

FOR THE RECORD 20 

Major resource allocations 15 

1993 
Maize 2.5% \3.1% Cowpeo & Soybean 

ResearchSupport7.9% 4.0% Roots&Tuber 
1.5% Plantain&Banana
 

Plant management 52 t oprto
health 16.7% 
3.4% Information Services 
4.0% Training 

& crop Resueurcemanagement 14.4% 

13.9% Depreciation 

10 

Admin 23.4%&Operations ­

1992 
3.1%\Maize 4.3% Cowpea ,Soybean

Research 7.4%Support 4.5% Roots&Tuber 
1.3% Plantain&Banana 
5.3% Int.Cooperation


healthPlant management 10.7% 3.5% InformationSeves 5 
Resourceandcrop 15.1%management 4.1% Training 

12.6% Depreciation
 
Admin 28.1%
&Operations 

Note: 0 
The co-e budget isused to fund those research-related activities esseniial inmeeting the ci4,'s objectives for developing countries 90 9192 93 
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IITA 

Statement of Financial 
Position 

31 December 1993 
Expressed inUS $ thousands 

As restated 

IITA 

Statem ent of Activity 
31 December 1993 
Expressed inUS $ thousands 

As restated 

ASSETS 

Current assets 

Cash and cash equivalents 
Accounts receivable: 

Donors 
Others 

Inventories 
Prepaid expenses 

Other assets 

Total current assets 

Fixed assets 
Property, plant and equipment 

Less: accumulated depreciation 

Total fixed assets-net 
Total assets 

LIABILITIES AND NET ASSETS 
Current Liabilities
 

Accounts payable and other liabilities 


Accrued salaries and benefits 


Payments inadvance-donors 


Total current liabilities 

Net assets
 
Capital invested infixed assets 

Capital fund 


Operating fund 

Total net assets 
Total liabilities and net assets 

REVENUE 

Grants 

Investment income 

EXPENSES 

Research programs 

Conferences and training 
Information services 

General administration 

General operations 

Depreciation 
Total expenses 
Excess of revenue over expenses 
Adjustment for change inaccounting policy* 

Deficit for the year 

*Commitnrents (change inaccounting policyl 
Prior to I January 1993, purchase orders issued ,,ere 

1993 1992* 

14,735 14,063 

5,428 6,893 

1,052 1,542 
1,125 1,041 

933 741 
265 278 

23,538 24,558 

62,817 61,223 

32,736 30,279 

30,081 30,944 
53,619 55,502 

4,529 4,060 

3,975 3,475 

4,863 7,820 

13,367 15,355 

30,081 30,944 
4,530 3,551 

5,641 5,652 
40,252 40,147 
53,619 55,502 

1993 1992" 

34,086 36,424 
323 271 

34,409 36,695 

22,785 23 678 

2,114 2,026 
738 756 

3,016 3,924 

2,634 3,220 

2,991 2,722 
34,278 36,326 

131 369 
(142) 	 (520) 

(1 (151) 

accrued as operatrng expenses of the fiscal year in 
which they were issued frespective of the date of delivety ofgoods and services Wtih effect from I January 
1993, the CGIAR, inccrphance ,,j'th Generally Accepted Accourtg Principles IGAAP -nroduced the 

accrual basis of accounting vwhich states that rbansoclitns and other eenl should oni be recognized or the 
time when they alfect the entity 

The net financial inpact on the Stotemeinl of Actvit/ ot the years ended 31 P-cerrber 1993 and 1992, as 

restated for compxtnson is as folows: 

Operating commitments Find of year 918 1,060 

Beginning of year (1,060) 11,580) 

(142) (520) 

,i9 



Cash Flows from Operating Activities 
Deficit for the year 

Adjustments to reconcile net cash
 

Provided by operating activities: 
Depreciation 
Adjustment for change inaccounting policy 
Reclassification of capital fund account 
Gain on disposal of assets 

Decrease (increasel inassets:
 
Accounts receivable-dcnors 

Accounts receivable-othrers 

Inventories 

Prepaid expenses 

Orher assuLs 


Increase idecrease) in liabilities: 
Accounts payable and other liabililies 
Accrued salaries and benefits 
Payments in advance-donors 

Total adjustments 

Net cash provided by operating activities 

Cash flow used ininvestment activities:
 
Acquisition of fixed assets 


Net increase rncash and cash equivalents 
Cash and cash equivalents: End ofyear 

Beginning of year 

Increase in rtmeyear 

DONORS 

Africa-wide Biological Control Program 

African Development Bank 

Austria 
Belgium 

BMZ. Germany 

Canada 

China 
Commission of the European Communities 

Dermark 

Food and Agriculture Organization 

Ford Foirdat)ion 

France 


Irdia 
Interrnatiornal Development Research Centre 

International Fund for Agricultural Development 

hlernaonal Institute ofBiological Control 

Italy 

Japan 
Korea, Republic of 
I eftheirnds 

ligjer a 
Norv.,ay 
Oerseas Developrnent Administration (UK) 

Rod efeller Foundation 
S,'eden 

S,,vitzerlanrd 


United Khrdorn 
I InitodNations Development Piogramrnre 
United States Agency lotInternational Development 
Urnvert'y of flohenheirn 
World Bank 

Other contributions (,,
itlF1 
Closed and miscellaneous projects 

Tolal 

1993 

(11() 

2,991 
-

-
116 

1,465 
490 
(84) 

(192) 

13 

469 
500 

(2,957) 

2,811 

2,800 

(2, 128) 

672 

14,735 
(14,063) 

672 

Core 

Funding 


261 
150 
555 

846 


1,291 
10 

290 
371 


268 


25
 

291 
3,584 

50 
1298 


20 
674 

61 

264 
660 
600 

5,050 

4,200 

20,819 

1992 

1511 

2,722 
520 

400 
145 

75 
(624) 

66 
(741) 
(77) 

(745) 
528 

4,242 

6,511 

6,360 

(2,493) 

3,867 

14,063 
(10,196) 

3,867 

Special 
Project Funding 

865
 

672 
660 
768 
157
 

1,086 
336
 
31
 

205 
67 

739 
53
 

357 
521
 

102 

4 
451 

455 

868
 
4,677 

99 

90 
4
 

13,267 

IITA 
Statement of Cash 
Flows
 

31 December 1993
 
Expressed inUS $ thousands
 

As restated
 

IITA
Donors 1993 
Expressed inUS $ thousands 
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Inventory of Research Projects
 
PRoject title 

Crop Improvement 

Root and Tuber Crops 
Cassava germplasm introduction, evaluation, and distribution 
Cassava germplasm enhancement 
Intrnational collaborative trials 
National coordinated research trialson cassava 

Yarn gerrrp'asm evaluation and distribution 

Yam gerrri',asom enhancement 

Posrl~ar,.est !ech-ologi 


Ur ':0',or j cassvrr fo,bakirIg
bread 

Techr'cogyes forgeruplasn dis'ibuton of pathogen-free 

D)c.oreu ,arrs 

Maize
 
Maze breed n.qfor thesavanna
 

Yield poenrial 

Strgo esis!arce 

Nilroger use efficienc 

Drought tolerance 

Grain qualit
arid utilization 

Maize broeeding for theforest zone
 
Downy mildew resistance 


Stem borer resistance 

Husk coer arid ,veevil
resistance 

Grain quahr. and tilization 


+eMaize breodirfor idaltitudes 
Yieid
potertial 
Dsease resis!ance 


Geimpasm erhancenent
 
Strgja resistance In maize landraces 

Craracer caron of rraize germplasm by environments 


Outreach. 

lnternatonnl trials 

Cdlaborathe research .vilih
,.r 

Plantain/Banana 
Prantanibarana breeding for durable host 
plant restarce 

Deeop ng ,Mvhstabreeding capabity and strategy 
Borlana ,rrpo'.errent for lie nidalitudes 
Bo'errog! orVssa rireeding 

Poar it q b of Hra rs 

Cerotlr b,, nop r,,;5s'jrnseriar]ction 

Genetic Resources 
/ ".tcr rerton, canservaron, and 

r i ro i I~ rdnjr, aj ,i)drelativesr!, Cr ps and their 

'snr I r.i ,.;,.,,r, soccer(-i t0 

p .i . 1trjlZ a'ra orcs V'i71; !r1 t ,peces, 

aiierri i t / . i-' l vid Vngna 

~o'-lar era .1 of t'rt11990 

,.',:,r n.rir ' !e''qi: rd ! ,)nof
q.,, a'd 

e c U,er',.:j .r' Vqria 15Kv10 

root ,inEdab!e tier crcp jerniplavn cdliecton 

ajd cornservaton 

Funding 
sources 

core, CIAT 
core, DANIDA 
core, NA S 
NSS, RRPMC 

core 
core 
core, NARS 
BADC/fC 

ODA 


core 
core 

core, GIZ 
core 
core, 

Cooperating 
institutions 

OAT, FMVBAPA,.CAPS 
ANU, ',,SA,VAU 
NWS 

NTCRI 


NAPS 

NAPS 

NAPS 

KUL. 

Wye College 

locations Duration 

Colombia. Brazil, Nigeria continuous 
Australia, Denmark, Nigeria continuous 
var. sites, W&C Afica continuous 
Nigeria continuous 
var. sires, VV&C Africa continuous 
vat. sites, W&C Aftrca continuous 
var. sites, W&C Africa continuous 
Belgium, Nigeria 1992-1995 
u., Ghana, Nigeria 1992-1995 

iA/Pioneer Hi-bred Co. Nigeria continuous 
NCPE/:PA,IoDss, 
ui,Hanover 
V.,ECA,%."Ar; 

it/IER 
Guinness Nigeria Plc 

core n, 

Fed. College ofAgrtc. 

core u. 
core UB 
core, IAP&T 

Guinness Nigeria PIc 

core UtC, NCRE/IRA 
core NCRE/i1PA 

core ­

core WECAAN, CM Yt 

USAID WECAMAN/USA)D 

core NAPS 
- NAPS 

rcore/BADC iN!BAP,FIA,C P, 


KUL, r IHORT,,CR 
IDEFOR,
iPAZ,UtBiP 

tPE,and other rtics 
core uSD./ARs, KLA 
core/SAID NrAPC, 
core U Birmingham 

USrA/As, ui 
core ris 
core t.vi'S 

core/Italy African r,,,s 
tGO 

core/Italy Italian universities, 

Purdue U 

Rockefeller Fdn. U of Minnesota 

core/Italy African r,r, 

Cameroon, C6e d'lvoire continuous 
Germany, Nigeria continuous 
Burkina Faso continuous 
Mali, Nigeria continuous 

Nigeria continuous 

Nigeria continuous 
Benin continuous 
Nigeria continuous 

Nigeria continuous 
Nigeria, Cameroon continuous 

Nigeria continuous 
Nigeria, Burkina Faso, continuous 

C6te d'lvoiie 

C6te d'lvoire continuous 

Nigeria continuous 
Nigeria continuous 

Cameroon, Nigeria, 1987-
Uganda, Ghana, Crte 
d'lvoire, Kenya, Malawi 

Burundi, Zanzibar 
Nigera 1992-
Nigeria, Uganda 1992-
Nigeria, w-,, i,:, 1983-

Belgium 
Nigeria, Ghana, Uganda 1992-

Nigeria 1980­

subSaharan continuous 
African countries 

Nigeria, Italy, u,' 1988-95 

92 
Nigeria, us, 1990-92 

African countries 1990-

BEST AVAILABLE DOCUMENT
 



Project title Funding Cooperating Locations Duration 
sources ifstituhons 

Grain Legumes
Cowlea varietal development for humid forest and Guinea core - var. sites, W&C Africa 1971­
savanna zones
 
Cowpea inernatronal triars core t, S Asia, W&C Africa, continuous 

Latin America, AsiaNatonal, coordirated research on cov>peas Nigeria rs Nigeria 1975-
Ccvpea improvement for cereal-based systems of moist and core rAR&t, ABU,CirSAT, var. sites, W&C Africa 1990­
ary savanro-mproenent of local varieties genaipe x TA4C 
en.riro r'ert ana lyss resistance to Alaruca aphid, t'rrps, VS0
 
brchivd ard diseases
 
CenetCs of phoosenrv,'i and pcherroiqca adaptation incowpea 
 ODA U Reading Nigeria, u: 1993­
De.elcopreni of co.,,peo var ,les for :,.; region C SACCAP/SADC E&S Africa 1990­
!rrerrop p/ ,socoJ,, of cc,.,pea core/TARC TAlC Nigeria 1990­
De.e'oprn ofr cciea arid sojceari ;or Ghana ODA Cli Ghana 1985­
of' ;rcessirg arcI (,)!iza' on UNN, NAER[S


Acc uoltrg partal ress!nce acres for Alaruca pod borer 

DRC rAP&T, Nigeria 1987­
core - Nigeria 1993­

lnefcorjncr soy can arid sorghum core ICISAT Nigeria 1991-1993 
f .aacevo'varfca pc-d borer and pod-sucking bugs core - Nigeria 1993­

S!'d es -, !he qenelics c; rt~svstance to Alaruca pod borer core ICRISAT Nigeria 1994­n .', 1notuon-;,ol~a 

B,ed n ;, r'aIvcint-e to Srr,7a ,,genreriodes and Alectra vogelii core LAP,RA,INRAN, Nigeria, Benin 1990­
n rea Long Ashton RshSin
 

Bd ir a tceance incovpea
logn core JIRCAS Nigeria, Japan, Southern 1991-
Illinois U

Jo , e , - saanna core - var. sites, W&C Africa 1977­
'r-Ir.rr '-no'als core ­ var. sites, W&C Africa 1979­

- s pr-a (,scur-oi'tscn il soy-bean NirTI/core NiFIA, Nigeria 1992­
r re'carcr on soybean Nigeria NCR',AR,AP&T Nigeria 1980-

Biotechnology Research 
..... i ,i 'o.ee ','* r nd geet:c tr'ansformalion Italy/core Itdlian universities, Italy, USA 1989-

Purdue U,-c'oCr' res a'-d aagn"osts Oc Agriculture Canada Canada, tnt-s 1990-1995 
p: 3, J rr, ctcar rrcsrers ' c IA/FA-)r'cs-t and tuber crops ",EA Austria 1992­

opca ,"-proerrt,,- r'o Belgium U Gent Belgium 1992-1995 

Plant Health Management
 
Cassava
 
5' ad-etc va forma'on and ,neracons be,,een the cassava core Benin, Nigeria 1982-94
 

r ia s pes's, ann the cnac trioughout enire gro-.rhr c/cle

Cnrarac'e'zaron of aspects of the biology aid ey interactions core, t.'BPAPA,
tOPI CAt, Benin, Brazil, Cameroon, 1983-95 vre ur-riding agcecos/sem of Mononychellus tanajoa UAmsterdam Colombia, Ghana, 

Netherlands, Nigeria, Rlanda,
 
Sierra Leone, Uganda,
 
Zaire, Zambia
Effects of farming practices on 'ne t-oiog!cail control of the col' U Leiden, FtH Benin, Gharia Kenya 1988-95
 

cava,,om neaybua 
 a'a,,',, Tarzania, Zambia
Epder-ic , of Afrtrcan ca1sa,,a 'mosaic vrus core, ¢7D v. Ngeria 1992-94 

Yam 
Bigiogi rc r ',arr, araovecyn core ',v Nigera 1992-95 

Maize ti-ral,,,s c vhr'- efoc '.,n on !e most important core, , Ters c.,. 1989-95i-tevn-c hcLCS ac fer' y CA-v vi ice. O ir, 

crcdop'ero, o s nAi rca 
 Simon Frazer U Maoa,, Ngena Canercxn 

U Readng, -- , ,. ' Niger. Gu,nea UgodaB -rindo prdem c cj,,cf Sir,gj rspoe development of core, O, O!d Domirion U, Benn, Burkna lose 1989-95
 
miro ed rev ' 'gee, v;c', ,mnpro',ement of resistance 'sCAo U Hoenheqn c.
5 n tecm Carnerron, C6!e dlvare,
 

e ee n <j ,a! r, rents de eloprn'ent of 
 Ngera lo-,go 
a i or c "r- Sor'u'- r rr- e Pelf' vf prodic!Ie U Duprobpontn C')i,' cnr~m 
MU c ri' 'a r,,s ', - U Boarin U Gerlt 

UNm'esCr-rra~za-hnaeiof r'erogns core * ;&" Cameroon. Nigeria 992-94 
B!,logt of pp.a ,C-''-a "!1Pstorm. "fus core '. Nier a Ugainda 1989-95 
D ,ln r bc j r',d contro! core, Wc :JBir:J c y;.&, I.Jr(, a 1993-1995 

It, ; ' .. (, {J-. ri , ,' ~ ~ 
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Project title Funding Cooperating Locations Duration 
sources institutions 

Cowpea 
Feasibility study for the introduction of ecologically and economically core, SDC ET,U LavalABu, CA, Benin, Burkina FaoG, 1987-96 
sound pest management strategies adapted to subsistence ICRISAT,Purdue U India, Nigeria Niger 
farming systems. 
Studieson virus diseases of cowpeo core AUW, IRA Cameroon, Mozambique, 1990-94 

Nigeria 
Characreriza' on of major pests and diseases in the northern core AR Nigeria 1991-94 
Guinea and Sudan savannas. 
Screening cowpea ,.artes for resistance to pathogens in the core INRAN Niger 1991-94 
dry savanna 

Soybean 
Sd,es on irqere lafspot disease core NCRI,EVBRAPA Nigeria 1991-94 
BC':gqof red Ceafbloch core U Jos Nigeria, Zambia 1991-95 

Plantain/Banana 
Boio ,ofAl, cospbaerel!a f,1,enss, causal agen of black sigatoka core - Nigeria 1991-94 
disease 

SL~dies a) ,,it's diseases of rsOantan core U Minnesota Nigeria, Benin, Ghana 1993-96 
Screen, 9 plana n and coo ing banana forresistance to black core FHIA,iNiBAP Cameroon, Nigeria 1991-96 

Eff:tJ eco coi 5actors and agronomic practices on the pest Rockefeller Fdn, I!BC,dAT, Agriculture Benin, Nigeria, 1989-95 
sac'sor :;ac0sqatoa, banaria ,see,.l and nematodes inhighland Sx,Bz Canada, U Laval Uganda, Ghana 

r(aa rindIcr iar 

Postharvest studies 
Strdiectsiharesr ,nsectiests of maize 
S, as ccnos'lanesr irrsepests ofcoveo 

core, ODA 
core 

iair, tsr 
Purdue U 

Benin, Nigeria, u,.
Nigeria, usA 

1989-95 
990-95 

Fccoa!cal sr ci Cs oi ;!eired,ced larger grai borer instored iAD,so ,pr7 5iSAP, , c os,, Benin, Honduras, Mexico 1988-95 
ra;rd casi.a aInd in tnesurrounding haLitats. 

a..ls re, arnce and rooiy partern 'Ali,Brvz 
EP,UGottingen
U Berlin Be rin, Germany, usa 1992-95 

Seed Health 
e ecllernr cirpro.ed deecrarn methods forseedborne pa rogens core Plant Quarantine Service Nigh-rio 1993-96 

SrisAfs5cCborn m:crofiora of I1A mandate crops core - Nigeria 1994-96 

Biological control 
MANGO MEALYBUG 

Jhe ranga rnealybugB cog Sl coniro of by theintroduced sX U Leiden Benin, Conakry, C6te d'lvoire, 1987-95 

eatasrrasGvranuso!eci rebygi: quantification of Gabon, Ghana, Guinea, 
indifeerit Nigeria, Sierra Leone, Zaireecoiogical cond trns 

WATER HYACINTH 

Pearri reiease GTZ IIBC Benin 1991-95and rnooring of Neochetina eichhorniae, CSIRO, 
a.b,:ee feedain on ,,ver hicint 

BIORATIONAL CONTROL OF ACRIDID PESTS 

Joint dogical control protect aganst iocusts and grasshoppers USAID,CIDA,ODA, DFPV,nIBC,Plant Benin, Niger, Mali, UK 1990-95 
usingthe fungus , erarhiziun flavoviride, DGIS Protection Service Niger, and Mali 
Biological conrrol of spiraling whitefly, a polyphagous pest FAO IBC Benin, Togo, Ghana, 1994-95 

Nigeria 

DEVELOPMENTOF NATIONAL BIOLOGICAL PROGRAMS Austria, UNDP NARS 25 sub-Saharan countries 1990-96CONTROL GTZ, 

FAUNISTICAND SYSTEMATICSTUDIES 

Development of insect museum tosupport ecosystems analysis Austria iBC Benin, Cameroon, Nigeria 1991-93 

Resource and crop management 

Resource management 
C~aracrer,zcaor ,J en , rnrnnris Ind constrairtsresorces 

Mapping of eolgai cnd ecanomia resource Irformation A;Er-B W&C Africa 1990­and ANU 

p'oiuche po'er'taito VVe-s and Cerntra! Atrca ii a resaurce 

informationsern IPIS) ani jeocir- c rformar on ICs, 3/ser 

Cfaracterzar,crn or eC o,, - NtCPI Cameroon, Nigeria 1988­ca racodce raageent NCPE, IRA, 
in ndgenous tarrrrr s,srems 

Characterizatan and deeonnerw of n.eMbalmayo site AIDrSB cS'rO, Obafem Cameroon 1991-

Awolowo, U National 
Herbarium ICaricoon 
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Project title Funding Cooperating Locations Duration 
sources instituons 

Adaptabiliy and adoptabiliy ofalley cropping systems
Adaptie copab hies of hedgerow trees u3Arr U Hawaii, Cameroon, Hawaii, 1989-

Michigan State U NigeriaWeed management in alley cropping core ­ var sites, W&C Africa 1989-
O.research projects 

Multipurpose tree screening and evalaton lon-stion) USAID ICRAF,Oregon State U Cameroon, Nigeria I990­
farming ranarrgAlley erl trials
lion-sarion) IFAD/IDRC/CIDA ­ vat. sites W&C Africa 1990­

On-farm re,farch -virh alleyfarming IFAD/IDRC/CDA ­ var. sites, W&C Africa 1990-
MNiurpu.ecapabti,,of hrbaceous and irub core - var. sites, W&C Africa 1989­
igumer
based cropping sy!ens 

D5 Jrtif agrolo slry systerrs for ie rrurrid core ICRF, IRA,forest zone NCRI,OAU Nigeria, Cameroon 1989­
Dere'fnars of ab,iy n crof~pingi ustcjr srsterns 
Concepts ad errtodsr in i,'icit, eseacih core --- Nigeria 1989-
Lrq ti-,i sustoi LaJh"/ ilef cropping s,/sterns core - Nigeria 1989-Corinpoatc., systems sludies GrZ Univ. of Goltingen Nigeria 1989­

De,.e!pnri sysems for integratedofnode!s and 5uppoit 
iaroagor'ert of ropicat!sols 

Iegrat-d rioi entrtrinagrnernt for acid soils core - Cameroon 1988-
Ntr encchg ina cr)i, rig systerns core TSBF Nigeria continuous 
Dyiriis of sod crnaicrriater BADC, DGiS 
 KU[,ISF Nigeria 1988­Re'enerar o,of dgrided soils core - Nigeria 1989-

Bioogy and corntre coreof Irrp!rtao linidnco - Nigeria 1988-

Crop management 
Hunid foist sfrstefs 

CharaCerzctatin cmd doagnos,s of cassava based systems core, U Helsinki Nigeria 1989-
Univ. ofHelsinkiCo!abotor, stud of casra.a inAfrica -:,)oc) 

Strategiccrop nariagenent stdivs 
AdaptabritV and apailyof alley cropping 

core 
core 
core, 

Rockefeller Fdn, NARS 
it 
U1,NIcOk,EEC 

17 African countries 
Nigeria 
Nigeria 

1986­
1989­
1986-1992 

Deveiorrent of Imoro ,d !-ciJno'og es for 
casscava-oascd siss 

Ford Fdn. 
core EEC var sites, W&C Africa continuous 

On-farin ,,lidator ii drnpct ofiinpioed technologies N-NAPS var. sites, W&C Africa continuous 
iva 'nnr syserns 

Character coon arid a agnos;s ofsaanna systems 
De,elop'rerr ofinproed c inolog;es for maize-based systems 
nipact of improved tichro ogies 
Inegraton of iegume based rectino'ogies inro farrnng systems 

core 
core 
core 
core 

NAPSin 17 countries 
IAR 
DRA,CRI 
NAPS 

sub-Saharan Africa 
Nigeria 
Benin, Ghana 
Benin, Cameroon, Cte 

continuous 
continuous 
continuous 
continuous 

dlvoire, Ghana, Nigeria, 

impact of evK Ingprodurton s'isvmis on Srrga core 1AR,NAES,IRA(North), 
Zaire 
Cameroon, Ghana, continuous 

Dete rminants and coceneces of intensification 
Ilard vaile,systerns 

Charcterizat~on rcind idvcosis o f riland valley swamp systems 

core 

DIS, core 

PASCON/FAO 
IAR,tOAES 

U Gernbloux, 

Nigeria 
Ghana,Nigeria 

var sites, W&C Africa 

continuous 

1990-

Mapping of rco'ogcal and econnc resources information 
SIraegc crop idancgent srudJes 

c'srs 
core 

WAPDA,r'AVS 
Winand Stating Centre 
[W.";u,',i 

var. sites, W&C Africa 
var. sites, W&C Africa 

I990­
1990-

Project title Funding Cooperating locations Duration 

International Cooperation 
sources institutions 

DLe.eloprer,t of is''tvt or-cl capaity for research on cereals 
and facf irtrnsrriig iesearchfesuhs to farmers 

Os,'D iPA Cameroon (Phase II) 
1986-94 

Deveopoenl ofinpo,,d rc,?res of rroze and cowpeas and USAID 17 Sahelian countries Burkina Faso (Phase Il) 
imriroved culurolpractices ,tihfarmersi,sere,arid regions 1986-93 

:1 Cow pea Peseai hrchlrel ct 
Deve!oprent ofricovpa podoton i ' ,ountries EEC Angola, Botswanalesotho, Mozambique, Mozambique 1990-93 

Nairribia, S,,aZ Jaid, Tanzonia, Zambia, 
Zirnbabw.-e 

Development of rnpioed cassava and sweet potato 
vatieties for sustainable production inEast and Southern Africa 

UAID, DPC Angola, B,,ior,cdJ 
McrcfacJaIsir 

Fior, Ken/a, 
I-Ion bi e 

Malawi (Phase Il) 
1I992-93 

Naniba P.n:rr- I Sir ( ," 

Ugmndr Zrri 

,,,I!-ABLE DOCUMENT
 



Project rile 	 Funding Cooperating 
Sources Institutions Location Duration 

AF%TA 

Applications of alley farming as a basis for sustainable CrDA,DC, Benin, Burhna Fasn, Cameroon Nigeria 1989-94 
farming systems DANDA, C6te divoire, Elhiop:a, Ghana, Guinea, 

USAD,FIAD iberia, Malawi, Nigeria, Rwanda, 
Sierra Leone, Tanzania, Toga, Uganda, 
Zaire, Zambia 

Onrfarm adap-ive rcsearchr forcassava, yam, rice, maize, cowpeas, 
and soybean in ropical Africa 

testing, multiplication, and Benin, Burkina Faso, Cameroon, Chad,Support forwide rnultilocation EEC Nigeria 1990-93 
distributionaf improved varieties Congo, C6te d'lvoire,Equatorial Guinea, 

Gambia, Ghana, Guinea, Guinea-Bissau, 
Mali, Nigeria, Principe, Sao Tom6 & Principe, 
Senegal, Sierra Leone, Togo, Zaire 

Utilization ofcassasa flour inbakng bread 
Improvement inexis!ing rechnology forbaking bread, BADC/fDC KU1,RVAU Nigeria 1992-94 
using pure and par;al,,,substituted flour 

Stirengthening of in-uof West Africa to conduct adaptive France, Benin, Cameroon, Congo, Gabon, Nigeria 1992-94 
research and to promote increased regional CGIAR Guinea, Nigeria, Togo 
collaboraton wih .*.;-S 

Development ofirnaroved cassava varieties for USAID Burundi, Rwanda, Kanya, Madagascar Uganda 1993-95 
sustainable productio inEast Africa 
Training women profess-onals farmWest Africa Ford Fdn. ECO,,AS countries ofWest Africa Nigeria 1990-96 

Development of improved rassava and sweet potato USAD Narnibia, Ango:a, Boswana, Malawi, Malawi 1993-98 
arietles forsurstanabe production in he src countries Mozambique Tanznia Swaziland, 

Lesotho,Zambia. Zirrbabwe 

Devetoprnert of improved maize varetes forsustainable uSAID Ghana, Togo, Burkina Faso,Caneroon, Cate d'lvoire 1993-95 
manze production in and Central Africa Nigeria, Benin.MaliWv~est 	 Cte d'lvoire, 

Graduate research completed 	at NITA in 1993 
Dew-ev Cout. U,,versrty (UI Name 	 Research topictr ' Sponsor M/F
s(,jr~!j! o1iglr' 

Crop improvement 
l,"S, Belgium KUL, Belgium ACGCD Langie, H F Assessment of male sterility innatural Musa germplasm and plantain­

banana hybrids 

MSc Belgium KUL, Belgium A,CD Ulburgus, F. M Assessment of male sterility innatural Musa germplasm and plantain­
banana hybrids 

MSc Nigeria U Ibadan, Nigeria Self Akparobi, S M Morphophysiological adfaptatior, of cassava to mid-altitudes 

IMSc Nigeria U Ibadan, Nigeria Self Chukwuma, S. M Classifying gernipcsm diversi,, inyam 

MSc Nigeria U Ibadan, Nigeria Self Aliyu, Bakari M Taxonomic studies withinhe African wild Vigna gene pool Vi- ia 
reticJlaa Hooker fil 

PhD Botswana U Zimbabwe Ford Fdn. Motgotsi, K.K. F Influence of lo.v soil and air temperatures on yield and yield 
components of covpea 

PhD Nigeria U Ibadan, Nigeria ,A/GPm Kehinde, Babatunde N, Genetic linkage analysis incowspoa 
PhD Nigeria Rivers State IJ ru/on Harry Gamaliel M Emb,,/o rescue invitro for theenhancement of hybrid plantain 

of Science & oroduction 
Technology Nigetia 

PhD Ngera U Ibadan Nigeria /Cr. O:Ogbai, A.l M Genetics of resistance topod stc' ingbrigs ofcowpea 
PhD Nigeria U Ibdan, Nigera riT,/rr Adetimirin, V.0. M Maize charautetizator) for St qetoeran mechanisms 
PhD hgerna U ibadan, Nigeria to/..r- Akintoye, HA M Nitrogen use effhcivnc/i maize ryrici and oc en pollinated varieties 

PhD Nigeria U Ibadan, Nigera T/r's;w Fregene, MA. M Phylogenr ofvvIufand curiet ANrthwvt spec ins b(Ised on ,wstriction
fragment !englh p.mrphis FLPIOjln/5ss 

PhD Tanzania U Ibadan, Nigeria Ur.Dp KapingaNdibaz, A.K F 	 Inrercropping of cassava Alcunihot esculeta Crarntzl and sweet potato 
(/pomea faratas LIin thesemiarid zone of Tanzniia 
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•;:{- 1fUC (IECO 

PhD Zambia 	 U West Indies SIDA Simwombana, Moses M Physiological characteristics of spontaneous rtraploids and triploids as 

Resource and crop management 
MSc Belgium KUL,Belgium 

MSc Belgium KUL, Belgium 

MSc Ghana U Helsinki 

MSc Netherlands 	 UWageningen 

MSc Nigeria 	 U Ibc.Jan, Nigeria 

MSc S. Leone 	 U College, Njolo 

MSc Belgium 	 U Bruxelles 

PhD UK 	 U Ibadon, Nigeria 

PhD Nigeria 	 U Ibodan, Nigeria 

PhD Nigeria 	 U Ibadan, Nigeria 

PhD Nigeria Ahmadu Belto U, 

Nigeria 

PhD Nigeria U Nigeria, 
Nsukka 

PhD Cameroon U Ibadan, Nigeria 

PhD Nigeria Ahmadu Bello U, 
Nigeria 

PhD USA U Florida, USA 

PhD S. teone U Mi;nnepota, 

USA 

PhD Tanzania Reading U, UK 

Plant health management 
MSc Belgium 	 KUL, Belgium 

PhD Ghana 	 U Wales, Cardiff, UK 

PhD Ftugal 	 U Leiden, 

Netherlands 

PhD Germany U Giessen, 

Germany 

PhD Gambin U California, 
Berkeley 

PhD Switzerland 	 ETH, Zurich 

PhD Germany 	 UG;essen, Germany 

PhD Germany U Hoherlheim, 

Germany 

PhD Ethiopia U Bath, UK 

PhD Benin 	 U Leiden, 

Netherlands 

5BEST 

compared to those of diplo;ds incassava; effects of environment on 
flowering of cassava 

M The evolution of land use entitlements in the Northern Nigeria 

M Soil organic matter 

F The effect of burning on theweed seed bank and on weed establish­
ment in the hunri forest 

F Ea,lhwerm effects on plantproduction and soil frrtility 

M Survey on impact of fertilizer on ground and surface water quality in 
the Northern Guinea Savannah region of Nigeria 

F Gender responsibility inpost harvest practices and loss reduction 
technologies of small farmers 

M Suitability ofleaves ofselected woody species as source of nutrients in 
alley croping and as feeds for small ruminants 

F Nitrogen fixation and nitrogen contribulion by hedgerow trees in 
alley cropping systems 

M Vesicular arbuscular rnycorrhizal contribution on nutrien uptake and 
water use efficiency on hedgerow trees and theassoc-ated food 
crop inthealleys 

M Vesicular arbuscular mycoirhizal contribution on nutrients recycling 
and water relarions of Multipurpose trees and fheassociated food 
crop inthe alleys 

M Economic analysis of thepotential for sustained maize production in 
thenorlhern Guinea savanna of Nigeria 

M Availability and use of farm labor in food crop production in 
cassava-producing znes of tropical Africa 

M Liter fall and compaative study of two indigenous multipurpose trees 

for use inagroforestry systems inhumid lowlands 
M Impact of adoption of improved maize varieties in the northern 

Guinea savanna o Nigeria 

M The interaction among reserve carbohydrates, pruning strategies and 
biomass production of hedgerow tree species 

PM A model of agricultual intensification in the West African 
northen Guinea savanna 

M Climatology of mixed and sole maize cropping systems 

M A study of resistance mechanisms involved invarious types of maize 
resistance to maize streak virus 

M Laboratory and field studies on infestivity of two species olfungol 
pathogens to Zonocerus variegarus and grasshoppers inWest Africa 

F 	 The mango mealybug and its biological control 

M 	 Biological contro of cassava meolybug inMalawi, especially 
Diomus spp. 

M Evaluation of fheindigenous African phytoseiid, Euseius 
lusts, as a biological control agent ofthe cassava green mite 
orcassava inWest Africa 

F Biology and feeding behavior of H. notata lMuliis )(Coleoptera: 
Cocrinelldol in relation to its pier, the cassava mealybug, P.manihoti 

M Biological control of locust with neem 

M 	 Economics of bocontrol of cassava pesls 

M 	 Locust pathogeris 

M 	 impact offhemango rneajlybug and itsexotic parasiloids 
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IITA's improved germplasm released in different countries 
Country Crop Breeding line/variety Country Crop Breeding line/variety 

Angola Cowpeo TVx 3236 Nigeria Cowpea IT84S-2246, TVx 3236, IT82E-60, 
Belize Cowpea VITA-3 1181 D994, IT86D-7 19. IT860-721 
Benin Rep. Cowpea VITA-4, VITA-5 Cassava TMS 50395, TMS 30572, TMS 30001 

Cassava TMS 30572, TMS 30572A and TMS 4(2)1425, TMS 30555, 
TMS 4(2)1425 TMS 91934, TMS 82/00058, 

Bolivia 
Maize 
Cowpea 

IZB-SR, 43-SR, DMR-ESR-W, 30-SR 
IT82a442, IT82D889 

TMS 81/00110, TMS 81/00661, 
TMS 90257, TMS 84537 

Botswana Cowpea ER-7, TV 3236 Soybean TGx 849-3 13D, TGx 101 9-2EN, 
Brazil Cowpea 4R-626701F, VITA-6, VITA-3, VITA-7, TGx 1019-2EB, TGx 1448-2E 

Vx 1836-013J TGx 53602D, TGx 306036(. 
Burkina Faso Cowpea 1Wx 3236, VITA-7 (KN.i) Maize: Open-Pollinated 

Maize EV8422-SR, EV8430-SR, EV 843 -SR TZPB, 096EP6, FZMSR-W, TZSR-Y, TZSR-W, 
Burma Cowpea VITA-4 (Yezin-1) TZEYR-W, TZESR-Y, DMR-LSR-W, DMR-LSR-Y, 
Burundi Cassava TMS 40160/3, TMS 40160/1 DMR-ESR-W, DMR-ESR-Y, TZB-SR, TZPB-SR, 
Cameroon Cowpea IT8ID985, IT810D994, TVx 3236 EV 49-SR, POOL 16-SR, 

Maize TZB-SR, IZPB-SR, TZB derivation, DMR-ESR-Y, Suwan 1-SR, EV43-SR 
Kasai-SR, Suwan 1-SR,8321-18, 8556-6 Maize: Hybrid 

Cassava TMS 8034, TMS 8017, TMS 8061 and 8321-18, 8321-21, 8322-3, 8322-13, 
TMS 82516 8329-15, 8341-5, 8425-8, 8428-19, 

CentralAflicanCowpea VITA-I,VITA-4, VITA-5 8434-1 i,8505-2, 8505-3, 8505-4, 
Republic 8505-5, 8505-13, 8644-27, 8644-31, 
Chad Cowpea 1181D994 8644-32, 8516 12, 8535-23, 8556-6 
Colombia Cowpea IT835-84 1 Cooking banana 
Congo Maize 8644-27 Cordoba 
ElSalvador Cowpea 1x 183601 3J,VITA-3, VITA-5 
Equador Cowpeo VITA-3 Pakistan Cowpea VITA-4 
Ethiopia Maize Gusau 81 TZB', Gusou TZB-SR* Panama Cowpea VITA-3 
Fiy Cowpea VITA-1, VITA-3 Peru Cowpea VITA-7 
Gabon Cassava ClAM 76-6, CAA 76-7, ClAM 7613 Philippines Cowpea IT82D-889 

ClAM 76-33, TMS 42025, TMS 30555, Rwc ida Cassava TMS 30572, Gakiza (UYT bulk 19771, 
TMS 30337,TMS 40160,TMS 412)1425 Karana (PYT bulk 1977) 

Gambia Cassava TMS 60142 S6o-Tom6 Maize TZSR-Y-1, TZSR.W-1 
Ghana Cowpea IT82E-16, !183S-728-13, Senegal Cowpea TVx 3236 

IT83S-818, Vx 1843-IC, TVy 2724O1F Seychelles Cassava SEY 14, SEY28, SEY32, SEY41, SEY52 
Maize 49-SR, Po.1 !6-SR, 43-SR, Sierra Leone Cowpea WVx 1999-01E 

OPM Pop63-SR Maize TZSR-Y- I,"V 26-SR 
Cassava TMS 30572*, TMS 50395* and Cassava ROCASS 1, OCrA:S 2, ROCASS 3, 

TMS 4(211425- NUCASS 1, NUCASS 2, NUCASS 3, 
Soybean TGx 297-192C, TGx 306036C, 80/40 

TGx 888-49C,TGx 536-02D, Somalia Cowpea TVx 1502 
TGx 297-1 OF, TGx 813-6D Sudan Maize DMR-ESR-W,DMR-LSR-W, Gusau TZB 

Guinea Cowpea 1185F-867-5 Sri Lanka Cowpea IT820-789, IT82D889,TVx 309-01G, 
Cassava TMS 30572 TVx 93001B 

Guinea Bissau Cassava TMS 4(2)1425, TMS 60142 Swaziland Cowpea IT82E-18, IT82E-32, IT82E-71 
Guatemala Cowpea VITA-3 Tanzania Cowpea TK-I,TK-5, IT820-889 
Guyana Cowpea ER-7, PVx 2907-02D, TVx 66-2H, Toga Cowpea VITA-5, TVx 3236 

VITA-3 Maize 49-SR 8322-13 STR 
Haiti Cowpea VITA-5 Cassava TMS 4l2)1425 and TMS 30572 
India Cowpea VITA-4 WVx 1502 Uganda Cowpea TVx 3236, IT82E.60 
Jomaca Cov pea ViTA 3, ER-7 Cassava IMS 30572' , TMS 60142', TMS 30337* 
Korea, Rep. of Cowpea VITA-5 Maize Acr83 TZASR-W,8535-23, 8556-6 
Liberia Cowpea IT82D-889, Vx 3236, VITA-5, VITA-4, VITA-7 Venezuela Cowpiea VITA-3 

Cassava CARICASS 1,CARICASS 2, CARICASS 3 Yemen Cowpea TV,( 3236. IT82D-789, VITA-5 
Mauritius Cowpea TVx 3236 Yemen (South) Cowpea VITA-5, VITA 7 
Mozambique Cowpea IT82E-18 Zaire Cowpea 1182E-18 

Cassava TMS 30001, TMS 30395, TMS 42025 Maize 83TZMSR-W, Ik83 TZSR-Y 1 
Maize Matuba, SEMOC-1 (DMR-ESR-W) Soybean TGx 814-76D,TGx 849-294D 

Nepal Cowpea IT82D-88, IT82D-752 Cassava Kinuani, F100,TMS40230/3 
Nicaragua Cowpea VITA-3 Zambia Cowpea Wx 456-0 IF, Vx 309-1G 
Niger Cassava TMS 4(211425 Cassava IIJC 133 

* Released in 1993/94 
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Abbreviations and acronyms used in the text
 

ABU Ahmadu Bello University (Nigeria) 
AFNETA Alley Farming Network for Tropical 
Africa 

AIDAB Australian International Development 
Bureau 
ANU Australian National University 
AUW Agricultural University, Wageningen 
BADC/FDC Belgiln Agency for Development 
Cooperation/Fund for Development 
Cooperac!:c 
BMZ Bundesrninisterium fur Zusammenarbeit 
(Germany) 
CABI Commonwealth Agricultural Bureau 
International (UK) 
CGIAR Consultative Group on International 
Agricultural Research 

CIAT Centro Internacional do Agnicultura 

Tropica' 

CIDA Conadian International Development 
Agency 
CIMMYT Centro Intemrnacional de Mejoramiento 
de Maiz y Trigo 
CIP Centro Interracional dle la Papa 
CP Colegio de Posgraduados (Mexico) 
CRBP Centre R6gio.,ale Barraniers et Plantains 
CRI Crops Research lnstitu;a (Ghana) 
CSIRO Comrnriwealth Scientific and Industrial 
Research Organization 

DANIDA Danish International Development
Agency 
DFPV D6parlement de formalion en protection 
des v6g6taux (B6ninl 
DGIS Directoraat General voor Internationale 
Sanemoerking l"etherlands) 
DRA Direction de la recherche agronomique 
(Benin. Central African Republic) 
EAP Escuela Agricola Panarenicana (Honduras) 
EECEuropean Econornic Community 
EMBRAPA Ernpiesa Brasileira de Pesquiso 
Agropecut6ria 
ESARRN East arid Southern Africa Root Crops 
Research Network 
ESCaPP Ecologically Sustainable Cassava Plant 
Protection (,IT;) 

ETH Eidgeriossisch Teclnische H6chschule 
(Switzerlanc) 
FAO Feed and Agriculture Organization of the 
United Naricns 
FHIA Fundacicn Hondurena de Invesigacion 
Agricola (Honduras) 

GGDP Ghana Grains Development Program 

GTZ Gesellschafl fur Technische 

Zusammenarbeil (Germany) 

IAEA International Atomic Energy Agency 

IAR Instilute for AgricUltural Research, Samaru 

(Nigeria) 

IARCS international agricultural research centers 

IAR&T Institute of Agricultural Research aid 

Training (Nigeria) 

ICIPE International Center of Insect Physiology 

and Ecology 

ICRAF International Centre for Research in 

Agroforestry 

ICRISAT International Crops Research Institute for 

the Serni-Arid Tropics 

IDEFOR Institul des F6rets (C6te dlvoire) 

IDESSA Institut des savanes (C6te d'Ivoire) 

IDRC International Development Research Centre 

IER Instirut d'6conomie rurole (Mali) 

IFAD H-terriational Fund for Agricultural 

Development 

IIBC International Institute of Biological Control 
(ur) 

liE International Inst lute of Entomology (UK) 
IIMI International Irrigation Management institule 
ILCA Interntional Livestock Centre for Africa 
INIA Insfituto Nacional ;nvestigacao 

Agronomica (Mozambiqu) 

INIBAP International Network for the Improve-

ment of Bananas and Plantain (France)

INIFAP Institulo Nacional de Investigaciones 

Forestales y Agropecuarias (Mexico) 

INRAN Inslitut national de recherches 

agioroniques de Niger 

IPGRI Iriernational Plant Genetic Resources 

Institute 
IRA Instirut de la recherche agronomique 
(Cameroon) 
IRAZ Instilul de rechierche agronomique el 
Zootechnique (Burundi) 
IRRI International Rice Research Institute 
ISF Institute of Soil Fertility (Netherlands) 
JIRCAS Japan Inrernalional Research Center for 
Agricultural Sciences 
KUL Katholieke Universiteil Leuven (Belgium) 
NAERLS National Agricultural Extension and 
Research Liaison Service (Nigeria) 
NAES Nyankpala Agricultural Experimenl Station 
(Ghana) 
NARS national agricultural research systems (in 
Africa; various) 

NCRE National Cereals Research and Extension 
(Cameroon) 
NCRI Notional Cereals Research Institute 
(Nigeria) 
NiFTAL Nitrogen Fixation in Tropical Agricultural 
Legumes 
NIFOR Nigerian Insitute of Oil Palm Research 
and Training 
NIHORT National Institute for Horticultural 
Research and Training (Nigeria) 
NRCRI National Root Crops Research Institute 
(Nigeria) 
NRI Natural Resources Institute (UK) 
NSS National Seed Service (Nigeria) 
OAU Organization for African Unity 
ODA Overseas Development Administration (UK) 
PASCON Pan-African Striga Control NIetwork 
RRPMC Regional Research Project on Maize 
and Cassava (ITA) 
RVAU Royal Veterinary and Agricultural 
Universiiy (Denmark) 
SACCAR Southern Africa Center for Cooperation 
inAgricultural Research 
SADC Southern Africa Development Community 
SAFGRAD Semi-Arid Food Grains Research and 
Development Project 
SDC Swiss Development Corporation 
TARC Tropical Agricultural Research Center 
Uapan)
 
TSBF Tropical Soil Biology and Fertility Program
 
U University
 
UC Universily of California
 
Ul University of Ibadan 
UNB Universit6 nationale du B6nin 
UNBRP Uganda National Banana Research 
Program 
UNDP United Nations Development Programme 
UNN University of Nigeria, Nsukka 
USAID United States Agency for International 
Developmrent 
USDA/ARS United Slates Department of 
Agriculture/Agricultural Research Service 
UTC United Trading Company (Nigeria) 
vso Volunteer Service Organization (UK) 
WARDA West Africa Rice Development 
Association 
WECAMAN West and Central Africa Maize Net­
work (SAFGPAD) 
Y Winrock International 
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Board of Trustees 

Randolph Barker, Chairperson 
Department of Agricultural Economics, Cornell University, Ithaca, New 
York 14853, USA 

Adamu Aliyu 
Director of Agricultural Sciences & Head of NARP, Federal Ministry of 
Agriculture & Natural Resources, PMB No. 12793, Victoria Island, 
Lagos, Nigeria 

Theodore A. Anumudu" 
Director general, Federal Ministry of Agriculture, Water Resources and 
Rural Development, Abuja, Nigeria 

Lukas Brader 
Director general, ll"A,Oyo Road, Ibadan, Nigeria 

Robert K. Cunningham 

Agricultural Research Consultant, 19 Coleridge Court, Milton Road, 

Harpenden, Herts AL5 5D, England 


Vittoria Delucchi" 

Lm Langstuck 8, CH 8044 Gockhausen, Switzerland 


Jacques Diouf ° 

Ambassador, Senegal Mission to UN, c/o World Bank, AFRVP, Room J 
5029 1818 H Street, NW, Washington, D.C. 20433, USA 

Pierre Dubreuil 
c/o CIRAD,42 Rue Scheffer, 75116 Paris, France 

Volker Hoffmann 

Inslitut Fur Agrarsoziologie, Landw, Beratung und Angewandte 

Psychologie, Universitat Hohenheim, 70599 Stuttgart, Germany 


Constance McCorkle 

Senior Research Scientist and Consultant, 7767 Trevino Lane, Falls 

Church, Virginia 22043-3501, USA 


Joseph Mukiibi 
Director general, National Agricultural Research Organization, PO Box 

295 Entebbe, Uganda 


Keiko Nakamura 

Project Office. Biohistory Research Hall, 18 Mori Building (II
1h floor),3-13, Toranoi , 2-clhome, Minalo-ku, Tokyo 105, Japan 

Arnor Njos 

Director general, Center for Soil and Environmental Research, PO Box 

9,N-1432 As, Norway 


Mary Okelo 
Kaboke House, State House Avenue, PO Box 48064, Nairobi, Kenya 

Wale Omole 
Vice Chancellor, Obafemi Awolowo University, lIe Ife, Nigeria 

Gerardo Perlasca 
Agro-Industrial Consultant, via Prudenziana 40, 22 100 Como, Italy 

John Stewart 
Dean of Agriculture, University of Saskatchewan, Saskatoon, Canada 
S7NOWO 

Marc Van Montagu 
Director, Laboratorium voor Genelica, Rijksuniversiteil Gent, K. L. 
Ledeganclkstraat 35, B-9000 Gent, Belgium 

Professional Staff 
Management division
 
Executive management
 
L.Brader, PhD, director general 

S. A Adeunji, PhD, special assistant to director general 
J.Cramer, BA, executive assistant to director general 
J. P. Eckebil, PhD, deputy director general, international cooperation 
S. K. Hahn, PhD, director emenus, cassava* 
H. Herren, PhD, director, plant health management division 
C. F.McDonald, MSc, assistant to diiector general (for research) 
J. Pleysier, PhD, acting director, resource and crop management division 
WN.Powell, BSc, deputy director general, management 
F.M. Ouin, PhD, director, crop improvement division 
Administrative and auxiliary services 
W. Ekpo, ACIS, security manager 

C. A. Enahoro, manager, Ikeja guest house 
B. Faditepo. MEd. travel services manager 
C. Inniss-Palner, MA, specialist English teacher 
A. Jackson, deputy head, international school of IlTA 
N. Jackson, head, interrational school of liTA 
G. Mcinlosh, CMA, head, internal audit 
A. R.Middleton, BA, manager, hoteland catering services 
D.J. Sewell, manager, aircraft operations 
R.Williams, aircraft pilot* 
B. A 0. Yusuf, ACA, senior internal auditor 

Budget and finance 
D.A. Goverey, FCA, directorB. A. Adeola, FCIS, accountant 

C. A. Babalola, ACA, financial information systems manager 
P. 0. Balogun, FCCA, finance manager* 
J. E. Bolarinwa, MBA, payroll accountant 
R. Obikudu, MBA, materials manager 
K. 0. Olatilede, ACA, special project accountant 
0. Sholola, ACA, budget/planning coordinator 
S.J. Udoh, AMNIM, chief accountant 
Computer services
 
LJ.McDonald, IB,computer manager
 
A. A. Akinbola, BSc, senior lechnical analyst 
N. N. Eguzozie, BSc, computer programmer 

J. Foord, consulting computer engineerT.D.Oluyerni, MSc, systemrs software manager 

Human resources 

J. 0. Badaki, MBA, head, human resources*
J.B.Adenrga, employee services manager 
F.0. A. Ajose, MD, medical officer 
T.A.Akintewe, MD, head, medical services 

J.B.Elegbe, MSc, personnel manager*
H. Izevbigie, MI[R, planning/ftaining rranager* 
F.O'Dwyer, BSc, nurse/pracitione 

A. Ofranwusi, MBA, planning /training manager 
0. 1. Osotimehin, BSc, ODA, personnel manager 

Information serv'ces 
S.M. A. lawani, PhD. direcor 
Y. Adedigba, MA, head, library and documentation 
A. 0.Adekunle, MSc, editc,*
R.0. Aderiran, MIS,prircrpal librarian* 
J. I.Adeyomoye, MIS, princ.pal librarian 
K. Atkinson, MSc, hread, publiations 
T. Babaleye, MCA. public information manager
E.0. Ezorno MIS, principal librarian (database developmentl) 
D, Hoastrup, MCA, pubhc relatiors nanager 
D. R.Mohmn Raj, PhD, sc ienjc' writer/editor 

E.Nwrulu MSc audiovisual specialist 
B.0.Ojurongbe, BSc-. pin4,ciori Mranger 

0. 0. Osaniti, MIS plicipol hbiorin 
T,T,Owoey,, MLAS, -1,trg 

* Left during the year (1April 1993-31 March 1994) 
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Physical plant services 
A. Bhatnagar, BSc, head, physical plant services 
E.0. Akintokun, research vehicle services officer 
A. C. Butler, building and site services officer 
P. G. Gualinetti, construction site engineering services officer 
L. 1.Oiuma, BSc, telecommunication services officer 
M. A. Oyedeji, electrical services officer 
S. W. Quader, electronic services officer 
D. A Rosenzweig, heavy equip. nent/reseorch vehicle services officer 

Crop improvement division 
F.M. Quin, PhD, director 
B.R, Itive 

Grain legume improvement program 
K. E. Dashiell, PhD, breeder, program leader 
R. C. Abaidoo, MSc, NiFTAL associate expert* 

C A. Fatokun, PhD, breeder 

B. B. Singh, PhD, breeder and officer-in-charge, Kano station 
Postdoctoral fellows 
S.F. Blade, PhD, breeder/agronomist 
S.M. Osho.PhD, food technologist
Vis.tng schetst

T.Tero,PhD, plat physiologist-special project 

t rand PhD, plantphyiloge ts proJ.l 


Root arid tuber improvement program 
R.Asiedu, PhD, breede, program leader 

M, Bokanga, PhD, biochemist and food technologist 

A. G. 0. Dixon, PhD, breeder 
I.J Ekanoyake, PhD, physiologist 
S. Y. C. Ng, MSc, lisue culture specialist 
Postdoctoral fellows 
I.N. Kasele, PhD, breeder/agronomist 
N. Wanyera, PhD, breeder/agronomist 

Biotechnolcgy research unit 
G. lhottappilly, PhD, head 
D, W. Mignouna, PhD, Gatsby research scientist/molecular biologist 
Postdoctoral fellow 
I. lIngelbrecht, PhD, biotechnologist-special project 
Visiting scientist 
P. Petrilli, Dott, biotechnologislt 

Research farms unit 
P. Austin, head 
E.A.Bamidele, form manager 
P.S.Ogundare, HND, farm management officer (Abujaf 
G. 0.Olayode, farm management officer (lbadan) 

Genetic resources unit 
N 0. Ng, PhD, head 
S. Padulosi, Dot, plant explorer* 

Plantain and banana improvement program 
R.Ortiz, PhD, leader and officer-in-charge, Onne station 
D. T.Dede, BSc, farm superintendent 
Postdoctoral fellovws 
J, H. Crouch, PhD. geimplasm enhancer/biotechnologis 
S. Fe'tis, PhD, postharvest technologist 
Maize research program 


F.M Quin, PhD, prograr leader 
S. K.Kim, PhD, breeder 
J.Kling, PhD, breeder 
Visiting scientists 
M. Esseh-Yovo, PhD, breeder* 
S.T.Yoon, PhD, breeder* 

Resource and crop management divisionR.PesueP an reo anagemenA
J.Pleysrer, PhD, actirg director 
D. S. C. Spencer, PhD, director* 
C. A. Akomas, research administration manager 
R.U m elo, BA , consultant editor 
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Moist savanna program 
1. 0. Akobundu, PhD, weed scientist, program leader 
R.Carsky, PhD, agronomist 
B. T. Kong, PhD, soil fertility scientisl 
C. Nolte, PhD, wetland agroecosysterns agronomist 
N. Sanginga, PhD, soil microbiologist 
J. Smith, PhD, agricultural economist* 
B. P.Vanlauwe, BSc, associate experl-special project 
K. Vielhauer, PhD, ogronomist-special project 

G. Weber, PhD, agronomist' 
Postdoctoral fellows 
Y. Hayashi, PhD, agronom;st 
A. M. Manyong, PhD, agricultural economist 
M. O Musoko, PhD, soil microbiologist* 
G. Tian, PhD, agroornist
 
Humid forest program
 
S. W es p rogram 

S. Weise, PhD, weed scientist, program leader, officer-in-charge 
P. C. Gillman, PhD, soil chemist, program leade* 
S. Claassen, MSc, farm manager and station administrator 
M. Gichuru, PhD, agronomist (soil fertility)
S. A. Hauser, PhD, soil physicistJ. Henrot, PhD, soil biologist-special project 

W. H Mutsaers, PhD, agronomist* 

Postdoctoral fellows 
N. W Menzies, PhD, soil chernist* 
0. Ndoye, PhD, agricultural economist-special project 
1. Rivi6re, PhD, crop ecologist 

Inland vafley system 
E. Tucker, PhD, weed scientist 
Agroecological studies unit 
S. S.Jagtap, PhD, head 

0. Osagie, MBA, knowledge systems specialist* 
Postdoctoral fellow 
P. S.Thenkabail, PhD, remote sensing specialist
 
Postharvest technology
 
Y. W. Jean, PhD, postharvest technologist 
L.S, Halos-Kim, MSc, research specialist-special project
 
Collaborative study of cassava in Africa
 

F. 1. Nweke, PhD, agricultural economisl/team leader 
S. A. Folayan, MSc, computer systems manager 
Visiting scientist 
B. 0. Ugwu, PhD, agricultural economist* 
Alley farming network for tropical Africa 

A. 0. Osiname, PhD, coordinalor-special project 
A. N. Atta-Krah, PhD, coordinator, AFNETA* 
J. Tony6, PhD, assistant coordinator, special project 

Biometrics 
P. Walker, MA, biometrician* 
Analytical services unit 
Anlyti er ed
 

J. Pleysier, head 
Plant health management division 
H. R.Herren, PhD, entomologist, director 

Biological control program 
P. NeuenchWander PhD. erntorrrologist, priograrr leader 
C Borgenester, PhD, ,ntorrolog1st-special project 
B. D Janes, PiD, coorinlorr UNDP/ESCAPP project 
B. Kristensen. M'c, geographic informtlion specialist-special project 
C J, [orner, PhD, ernioroloD,)ist (IlBCI 
B.M6ge,ond MSr rrr rri spir.irist 

Poraso Phi) trunirj (rid]rltiril prograrns coordinator, IIBC/IITA/DFPV 
I S Yaniriel PhD ry firlo qi,,t 
PoStdoctoral fhDos, 
P Bteler, PhD pf,i p -, 1 spec ialpro ec t 

CG eorj- 1"rt"r irrrtu,Ph)D. (It,/r 
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J.Langewald, PhD, enlomopathologisl-special project 
W. Meikle, PhD, entomologist-special project 
K. Wydra, PhD, plant pathologist-special projectVisiting scientists 
R H. Markham, PhD, entomologis 
W. D. Madder, PhD entorrlogist 

Host plant resistance program 
N. A. Bosque-P6rez, PhD, entomologist, program leader 
C. N. Akerr, PhD, pathologist 
D. K Berner, PhD, Striga biologist 
D. A Florini, PhD, pathologist, and head, seed health unit 
F.Gauhl, PhD, pathologist 
L. E. N. Jackai, PhD, entomologist 

C, PasbergGauhl, PhD, pathologist 

t. W . Rossel, It, virologist 
Postdoctoralfellows 
[. Dernpster, PhD, virologist-special project 
K R. Green, PhD, plant pathologist 

Habitat management program 
M Tamo, PhD, ecologist, program leader 
0. Bonato, PhD, entomologist/modeler-special project 

K F Cardwell, PhD, pathologist 

F Schulthess, PhD, entomologist/ecologist 

Postdoctoral fellows 
H. Bottenberg, PhD, entomologist 
P. Schill, PhD, entomologist-special project 
Visiting scientist 
V. Adenle, PhD, plant pathologist 

Seed health unit 
Postdoctorol fello% 
A Schilder, PhD, parhologist 

Technology transfer and training unit 
M. E Zweigert, Dipl ing., head-special project 
W N. 0. Hammond, PhD, entomologist/research coordinalor-special 
project 
T M Haug MSc, coordinator for technology developmentA Wodageneh PhD, training officer, FA, : Assod0at eef, P. ni 

C Boavida, MSc, ecologis 

H M Dreyer, MSc, entorrologs* 


IITA Benin station 
N Ouaye, MA, leader. management unit and officer-n-charge 

J. B Akin.vurnr, MSc, engineer 
M W Bernard, PhD, coordinator, Hohenheim students-special project 

East and Southern Africa Regional Center (ESARC) 
D. R Vuivstele, Ir agronrorrnst/breeder and research team leader 
C Gold. PhD, entornocgist 
P. V Hartley, BSc, project leader 
Postdoctoral fellow 
P Speijer, Phl), nernatologist 

International cooperation and training division 
J P. Eckebil, PhD, depiry director general 

International cooperation 
A P. Uriyo, PhD, project development coordinator 

E F Deganus, BSc, project development coordinator* 


Monitoring and evaluation unit 
0. M. Ogunyinka, MS-, coordinator, monitoring and evaluation 

Training 
H. Gasser, PhD, director 
A A. Adel,unle, MSc, research training specialist 
M Ajayi, MSc, research training specialist 
B. 0. Fasuyi, MEd, audiovisual specialist 
J. L.Gulley, PhD, group training coordinator 
F R Obubo, MSc, research training specialist 
C Okafor, MBA, admninrtrative manager 

eft during the year (I AprilL 1993-31 March 1994) 

0. A Osinubi, MSc, research training specialist 
A. Oyetunde, MA, editor 
R. Zachmarn, PhD, training materials specialist 

Interpretation and translation 
B. F. SaIl, MA, headC. H. Dia, MA, interpreter/translator 

0. B. Hounvou, MA, interpreter/translator 
C. Lord, MA, interpreter/trarslator 
V. Pousse, MA. translator 
H. Songr6, MA, intefopreter/Ironslalor 
Research liaison scientists 
j. Fajemisin, PhD, C6to dvoire affiliated to CIDI-special project 
J. Suh, PiD, Ghana i (affliated to PHMD-special project 
M. Vc~seeg PhD, erni(caffliliared to RCMDi 

Cooperative special projects
 
USAID/IITA Cameroon (NCRE) project
 
E.A. Alayi, PhD, chief of parry and agricultural economist 

D.C Baker, PhD, economic analyst 
J. Detongnon, PhD, grain legume specialist* 
H. C. Ezumah, PhD, faming systems agronomist* 
M. Kamuanga, PhD, agricultural economist 
M. Moussie, PhD, senior agricultural ecoriomist/TLU coordinator* 
J.A. Poku, PhD, agronomist' 
G. L.Servant PhD, adminisirative officer*
 
T C Stilwell, PhD, deputy chief of party
 
C. F. Yarnoah, PhD, soil scienrist/agroforestry
 
Semi-arid food grains research and development (SAFGRAD) project,
 

Burkina Faso 
N. Muleba, PhD agronorist coordinator covpea network*
 
USAID/IDRC/IITA (ESARRN), Malawi
 

M. N Alvarez, PhD, breeder, retwor, coordinalor* 
J.E. Ikeorgu, PhD agronomist*
 
CIDA/CIMMYT/IITA Ghana grains development project
 
A M Hossain PhD breeder legiuines) 

EEC /IITA/SADC cowpea projectJ D Naik, PhD, legure pathologist/learn leader' 

R Amable PhD, oD,.vwpea agrorornis*
 
A L Doto, PhD, cawopea breeder*
 

IRRI/INGER-Africa 
K Alluri PhD IRRthaison scentist and coordirator INGER-Africa 
East Africa root crops research network (EARRNET) 
J, B A. Whte PhD, coordinaor iand breeder 

Southern Africa root crops research netw3rk (SARRNET) 
J, Teri, PhD, coordinator 
T. Malila, administrative olfice
 
N M. Mahungu, PhD, agironorist/ /'breeder
 
A. Muinba Kankolongo. PhD, agronornist/pathologist 
M. Porto, PhD, agroiornst 

(WECAMAN) 
B. Badu-Apralu PhD, coordinator aid breeder 

Strengthening national/regional socio-economic research capacity in 
ESARRN countries 
I.J Mnde, PhD socioeconriomist 

Collaborative programs with IARCS 
K. Alluri, lkRI/INjGER Africa 

A. Diallo Cltvi'V'T 
M A Jabbar, [CA 
D. 0, Ladipo, ICRAF 
A. [arbi, [CA 
H. Mendoza, CIP 
B. N. Sirigh, WARDA 
J Smith, I[CA 
C Williarn WARDA/CABI 
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