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Director General's 
1989/90 Report 

n my fifth and final report as Director General, Iam pleased When I joined IITA five years ago, it seemed clear that the 
to announce that the IITA Board of Trustees recently Institute could not continue this record of creativity unless it 
elected a strong new leader-ship team for the Institute. Dr. sharpened program focus, set pnonties and developed a stra-

Nicholas Mumba, Permanent Secretary, tie Ministry of Agncul- tegic framework for its research on sustainable agriculture. An
tUre of Zambia, was elected the new Board Chairperson to extensive, participatory Strategic Planning Study was corducted 
succeed Mr. Luis Crouch. Dr. Lukas Brader, a distinguished during 1986-1987 that confirmed IITA's commitment to sus
science niarager and curnently Director of the FAO Plant tainableagnculture, whilerecommendingmajorprogramchanges
Production and Protection Division, was elected the new toward that goal: (I) sharpened program focus, (2) integration
Director General, effective December 1990. of research into asystems approach, and (3) enhanced collabo

ration with partners in national agricultural research systems.
In this last report Iwill attempt to assess the cun ent state of 

the Inshtute and itscapacity to deal with the interrelated Sharpened Program Focus 
problems of malnutrition, poverty and sustainable agnculture in The four strategic elements of IITA's new program focus are: 
Afr ca. . The lowland humid and subhumid tropics of Africa 

. The smallholder or family farmer 
f-A enty-three years ago, long before sustainabrlty became a - Farming systems 

bulning ISSue, the founders of ITA had a vision of anew institute * Major aproecological zones 
in tropical Africa explicitly dedicated to this specific issue. They 
chired IITA to develop sustainable agricultural systems that First, we narrowed our geographic concentration to the
couki replace the region's traditional bush-fallow, or slash-and- lowland humid and subhumid tropics of West and Central 
bur:, cultivation; while increasing the productivity of the key Africa, avast area including more than 20 countries and over 40 
focd crops iii these systems. IITA's mandate reflects both the percent of the population of sub-Saharan Africa. With the 
-ssiential difference and the critical link betwen the goals of termination of IITA field projects inAsia, Latin America and the

feeding hungry people today and developing sustainable sys- Caribbean while our collaboration with regionaland natioial 
ters that will serve future generations, research agencies on relevant research inthose regions contin

ues -our wori is now clearly targeted on a region of acuteOur founor- s recognized that the major advances inagncul- need, This decision reduced diffusion of research effort without 
tural technology for the temperate zones were not well suited compromising IITA's status as an international center. 
tr)
the resourrce-poor farmers of tropical Africa. To serve these
 
people. II-A ,cintists had to recognize the diversity of their 
 IITA's second element of program focus was on the small
firmn,; c,nditions and to understand the crop production holder or family farmer. This policy represented a departure 
,t tcris th,tth/-y had developed over centuries or even from the earlier assumption that the products of IITA research 

millni. 
 were scale neutral. While some of the technology generated at 

I lA his recer, ed irir easirns recogn(tion for the rlualhty of its A Nigerian farmer harvests improved cassava tubers.
 
.-, tfic adhite-rernt cdirino, the past five years. Scientific
 
rtarch salor),,,i .icocess, ,ind I have been fortunat o be
ru 

O)r -cvriroGenral durir, a penod when research started well
 
blwf rri 
 ten ure is prodi rini ben efits for Africin fariiei. One
 
of ml. haillr s,of stuci-sfi inter harch
national agiieulturl res 


ii Ktiw tyo years by the
Kin,,Ki doin A',,rrd presented ever, 
Consiltitive Group on Internitional Ag icultUiral Pesearch
 
(CGIARi Within , 11S iJlhave received two of the last
er IITA 
three Kn Braudorn A%,irds the 1986 Award forthe 
Pc -e'loprsent of rnaize vrieties reistirt to the streak vilisand
 
the 1990 Award, with Centro Iritermacional de AgricutUra
 
I topical the drarnaticall/ successful research or the
(CIAI ).for" 
biolo ;ical control of tue cassava mealyblig. 
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IITA isofequal value to large and small farms, we recognized that resistant, high-yielding variety may accelerate soil fertility decline 

research must be designed specifically to enhance the produc- and increase inter-crop competition; or changes in planting 

tivity of the farming systems used by African smallholders. Later dates may affect the availability of labor for other tasks such as 

I give examples of how this decision is affecting our research weeding. The faner is, of course, concerned with managing his 

objectives. whole cropping system and judges the value of new technology 
by its contributions to the productivity of the system as awhole. 

Most African farmers are small-scale fariers, usng manual 
methods to grou, complex mixtu.es of crops in traditional The IITA scientist must therefore address the issue of 

farning systems. Men arid women, they are efficient in the use technology development at the system level. This can only be 

of available resources and responsive to incentives, These cone by truly interdisciplinary resesrch - the inculcation of a 

fanmers are p cr not because their holdings are small but systematic, irteractive approach to research issues right through 

because their famin,' systems iequendlv haeoow and declining from planning to implementation. For many researchers, trained 

protuctivity. 'Vit the right kind cf su'pport, they will adopt inthe classical reductionist disciplines of science, this involves a 
ippropnate tie,., r, hnologes, prCduLce the surpluses needed new way of approaching their work. A commentator once 

tn feed Africa's ir1owing population, and pros ide the foundation likened IITA's organization to a series of independent columns 

for bioad_ sed cconomic grosvth that had es olved over 15 years without connecting links. We are 
now working to forge those links. The organizational changes to 

The third e:rrment of focuq ir l'.iveda f jndamental strategic acnieve this are described later in this report.
decs c' to integrate II-IAs rese rch on the basis of fanning 

systen)i. Famring systems researcl, is not new it IITA, but the The fourth and last element of focus was or, the major 
IITA Strategy 'lan defines a fresh approach. The philosophy agroecological zones ofthe region, outlined on the map below. 

behind thi s irs from the need to address the difficult issue of In the preparation of the Strategic Plan, it was clear that the 
the desigr I i ppropriate techrology. major researchable issues vaned significantly by agroecological 

zone problems of specific pests and diseases and of adapta

Farme,s ,enerally adopt technologicl change in a sepwise tion to the cropping systems of the region. International re
manner cre component a a time Change inany comporent search " as required because the environments cut across many 

of the CioF ,ng system has, however, much wider implications countries, some of which are too small arid poor to mount 
than its in,mediate target. For instarnce. introduction of i pest- effective research on their range of priority problems. 
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re,,ow~vCeCommodity 
Kli',l oflnrit Iifpr OVen(iret

Accordingly, the decision was made to decentralize research Resejr h Unit Research Ptrodrams 

to small stations inthe key zones of West and Central Africa. In 
addition to IITA's headquarters station at Ibadan, in the transi
tion zone between the forest and savanna, a research station Systems.Basedwas established in 1990 in the dry savanna of Nigeria for work Woring GrOups
 
on cowpeas in sorghum- and millet-based farming systems.

Another station isnearing completion in the humid forest zone
 
of Cameroon, primarily for research on cassava and resource
 
management involving agroforestry and fallow management 
 Fanning Systems Research
 
systems. A third station is planned for the moist savanna for
 
maize-based systems. In research on nce-based farming sys
tems, we also recognize the distinct inland valley ecosystem
 
which occurs in all ecological zones.
 

SmaIl.Scaire
Farmner
 
Decentralization of IITA's research was alogical stage inthe
evolution ofthe Institute. Inthe first stage of IITA's history, it was 
 Diagram I. Integration of IITA Research Programs

apparent that commodity research could make the greatest
contribution to sustainability by developing ger-mplasm resistant mote multidisciplinary collaboration, we adopted the simpleto major diseases for use by national systems. With access to innovation of inter-program, systems-based working groups,genetically diverse germplasm and sophisticated research sup- each responsible for farming systems research in one of theport, the commodity scient'sts could do this ssork most effec- three major agroecological zones of the region: the humidtively at IITA headquarters. forest, the moist savanna, and the inland valleys. Each multidis

ciplinary group has a full-time economist and agronomist, as wellMoreover, they were notably successful in breeding resist- as part-time member scientists from the commodity improveance to major pathogens cassava bactenal blight and Afncan ment programs. This was a crucial new mechanism because, asniosaic disease, diseases of maize such as lowland rust and blight shown in Diagram l, it integrated the work oflITA's commodityand the streak virus, rice blast, and numerous cowpea pests and improvement and resource management scientists at the farm
diseases. These successes were adopted over a large range of ing systems level.
 
ecosystems in Africa. They provide stability of yield to these

commodities, enabling present research to focus more on adap. 
 The working groups are providing a validation functiontaton to diverse cropping wvstems in tire major environments, involving on-farm testing of technologies generated by experi

ment station research, an adaptive research function involvingIntegration of Research into a Systems Approach the adjustment of existing technology to a particular set ofI he second theme of the stratepic planning process was environmental conditions, and a feedback function to scientistsintegration. IITA's organizational structure for research was developing resource management technologies or breedingrevised to form three main thrusts, all of them integrated improved varieties. Through this process, IITA scientists arethrough their focus on the major agroecological zones of West brought together in a common effort to understand majorand Central Africa. These thrusts are: farming systems and to produce new varieties and technologies- Resource management research --- the study of the natural for their improvement. 
resource base in order :o refine existing resource management
technologies and devise new ones for the small-scale farmer. A start has been made in institutionalizing the environment - Commodity improvement research breeding ofimproved in which scientistswill change their behaviorand accept new andcrop varieties to stabilize and increase smallholder productivity. unconvertional objectives in their work If successful, this* Crop management research -- synthesis of products of re- reorientation will amount to a shift in the research paradigm atsource management research and plant breeding into sustain- IITA. When discussed by the CGIAR in May, the donors agreedable, productive cropping systems for the smallholder. that the adoption of this research strategy must be recognized 

as risky because its productivity is still uncertain, but they urgedDiscussion is under way concerning the establishment of a IITA to persevere in this new direction because of the disapfourth thrust, pest management research, that would draw pointing impact which the conventioral commodity-improve
upon IITA's resources in pest management, including the ment research paradigm has had in Africa.
 
Biological Control Program, to 
form a new integrated pest
management program. In planning this integration, IITA had to determine the 

appropriate balance between research on resource manage-The long-standing challenge at IITA to inculcate a farming ment and on breeding, recognizing that they both producesystems orientation throughout the Institute has been noted, component technologies integrated through the farming sys-After considenng various organizational alteratives to pro- tems working groups. There is no conceptually correct or 
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optimal balance between thern. Research on resource manage-
ment cannot be conducted in isolation from the crops to be 
grown with these resources, and vice versa, 

Moreover, there are significant differences between research 
on resource management and research on commodity ir-
provement: differences in research complexity, time horizon, 
estonsion potential, and relative importance amorg different 
agroecological zones. Research breakthroughs that have the 
most immediate imipact generally result from improved con-
no: ty varieties. but commodity research alone will not solve 

the sistainablity probler. Recognizing the need for balance in 
the research program. a decision was made in the strategic 
planning process to double the relative level of staffing for 
resource management research over five years, as shown in 
lable I.To provide a critical mass of scientists for commodity 
nprovennent research while assuring that new technologies 

die appropriate for farming systems a concurrent decision 
w.asrrade to reduce the scope of commodity impr ovement 
research from nine to sic commodities. Research on sweet 
potatoes, nce and cocoyams is being phased out. 

Table I. Distribution of Core ScientistsAmong ITA Research 
Programs 


.... _______opo 

TI1 i u, ActualActualPlan.,..h 
1989 1990 1993 


Pt-irice Mir,,,gement 16.° 2P. 3Z?6 
Cc.nrrodt, Inprovernent 5506 85? .17?. 

Crop Mani.ercrit 2,'6 2ff6 21% 

100% 100% 100% 

Enhanced Collaboration with National 
Agricultural Research Systems 
the third theme of the Strategic Plan was cooperation with 

nationil agricultural research systens. In1987. the IITA Board 
of ?ustees upgrided the status of the International Cooper-a-
tion Proganir by establishirg the new positron of Deputy 
3n)ecIo General for International Cooperation. Fhis was fol-

Ion.ed b, e .tenv.ve consriltations with tie leaders of African 
nitional s,.stenis to de, elop a strategic plan for international 
rcinperitroin, with the objective of budIcin;g patierslhips w.ith 
nation.il to strengthen rher rap.al ity toisysterms to assit theo 
use and generate technology to sati.f,/ tIeirown ne-ds. 

Becaiuse IIVA technoogy sioflittle use in cotntries wlich ilk 
the cipa ity for elfective collaboiation, we have been encour-

aged by dono s amnd by Afnrican go.enrnents to accept the 
,epnspbnrihiit to am Inbuildcird,sn10 capart". to the e-tent 

thit .. li.( ,-comp,iritix advanta g(i nd thiat ,uch a(tivity 

drw- rit weiaken olr Vit,llit' a, i research instlite. Over I 

tranitiron , w.eire operatirug inoreperiod of five to ten year 
do,.,rstrto.,ard adaptive ,esearIi W0uld bit custorn-,xi thIn 
any or in intinnational (ente r We diJstnjji ish the relUrements 

of riatli,il,Isterms t diffefent stuges of their institutional 

de ,elopment accor ding to a conceptual framework that em
phasizes the oynarnic relationship required for IITA to meet 
their strategic needs. 

A's Strategic Plan provided for new and revitalized meclha
nisms for promoting partnerships with national systems. I refer 
here to four of these mechanisms: networking, research liaison 
scientists, resident scientist teams and training. 

IIl 


First, collaborative research networks connect IITA with 
national and regional agricultural institutions in Africa and 
beyond, to address specific issues of common interest. Net
works provide smaller countries, many of which are unable to 
mount comprehensive research and development programs, 
with forums for participation in agricultural progress. IITA acts 
as acatalyst inpromoting and managing appropriate networks 
for the tropical and subtropical regions of Africa. Because it isa 
major source of scientific research in the region. 11TA often 
assumes the coordinat:ng role duing anetwork's early stages. 

IITA is presently coordinating four collaborative research 
networks: the Eastern and Southern Africa Root Crops Re
seard Network (ESARRN), the Cowpea and Maize Research 
Networks of the Semi-And Food Grains Research and Devel

ent (SAFGRAD) Project, and the Alley Farming Network 
for Tropical Africa (AFNETA), In addition. IIA has actively 
encouraged the rationalization of research networks itthe 
region, particularly across the francophone and anglophone 
zones. 

The second mechanism is research liaison sctentists. We 
place high priority on deepening our understanding ofthe highly 

diverse national systems of West and Central Africa. Research 
liaison scientists have been appointed, each to serve agroup of 
countries by studying tl'eir requirements and linking thern to 
IIFA and other sources of technology and assistance. In the 
conduct of their research. 11[A scientists continue their direct 
association with national scientimts. The liaison scientists are 
responsible for coorchinatiig such activities ineach countryand 
mianaging special cooperative projects within thern. The goal is 

to ensire that IITA parlnerships with national systems are 
responsivr tro their-own strategic needs and genuine concerns, 

the third muchanism is in-country resident scientist teams. 
0 er the last decade, Ill A has invested over 300 scientist-years 
working within national progrars of the region, thus giving us 

unique e-peience with these institutions and a comparative 
aivantage itnsuch collaborative activities. the objectives of 

resident scientists are to conduct adaptive research, thus 
feeding back inforniatnon to IITA and othe: inter-national cen
tes, and to strengthien the capability of national programs to 

research without external assistance. This emphasis 
on building capacity foradaptive researc) complements ISNAR's 
role innimnproving the management of research systems. Recent 
studies confirm that national research leaders have very strong 

demand for this form of assistance. 

sustain sLicIh 
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The fourth mechanism is training. Since 1971, IITA has 
trained almost 6,000 Africans. Although most of them have 
been technicians in group courses, more than -100 have been 
students conducting research for postgraduate degrees. We 
work. with IITA alumni who are rapidly moving into key positions 
of responsbilty in African national systems. In the long run, 
trainirg may be IITA's most endunng contnbution to the 
solution of Africa's food problems, and it is being accorded 
htgher piroty than inthe past. llA ha made significant changes 
b, devoting more of ts 'core" or permanent resources to 
trainng. by increas~ngly decentralizing group training to national 
Institutes, by shifting emphasis from group training to supporting 
graduate research, especially of Africans at the M.Sc. and the 
Ph D. !evcls. and by inc,-easing the proportion of women 
partlicpants intraining at alllevels. 

Model for Sustainable Development 
With a mandate for research on sustainable agricultural 

systems ror the lolanrid tropics of Africa, we feel aresponsibility 
to attempt to conceptialize the role of research inrealizing this 
objective A simp'e model identifying the tech-nology require-
ments at different stages of development has been a useful 
heunrstrc
device for"stmulatin4 scientific discussion at IITA about 
ho,'i
research can contribute to the efforts of smillholders to 
1oe fror subsistence agriculture onto a path leading toward 
more productoe and sustainable agriculture. In the following 
pages Idescribe this prelimnary model as it applies inthe humid 
forest agroecology of south-eastern Nigeria, the most deisely 
populatec region in sub-Sahar-an Afnca. 

The indigenous farming systeris which have evolved in the 
forest zone have rerrained productive be ause of cropping 
strategies which rnarntain and restore the soil's productivity and 
reduce pest and weed problems complex cropping patterns 
and sequences, mixtures of tree crops and annuals, home 
gardens and. most importantly, by the regrowth of natural 
vegetation durng fallowv penods of 5 to 20 years. Growing 
population densities and increased intensity of land use have 
caused fallows to be shortened to as few as 2 or 3 years,
resultlrg irsharply declining soil productivity and increased 
pressure from weeds and pests. The regression line inDiagram 
2 slho.vs the inverse relationship between population density 
and the years of fallow in south-eastern Nigena. 

Behind the statistics is the reality that traditional farming 
systems are being destabilized, forcing farmers to cultivate 
marginal lands or to destroy the forest reserves in a vicious circle 
of human and envionmental impoverishment. The secondary 
forest, previously sustained by long fallows. isbeing transformed 
into bush that is less able to regenerate soil and provide 
traditional secondary benefits. Farmers in densely populated
villages must for the first time purchase fuclwood, others are 
intensifying their intercropping. adult males without land are 
becoming in:reasingly common, and communal land ownership
isgiving way to acommercialized system of individual rights to 
land tenure. A Nigerian geographer has concluded that "the 

shortage of food is leading to a restructuring of the social 
organization on a new economic basis that is replacing tradi
tional kinship relationships- South-easterni Nigeria may be a 
microcosm of the conditions that will prevail in mo-e extensive 
iuiral areas of Africa in the future. 

Turning to the conceptual model of sustainahle agricultural 
development. Diagram 3portrays three phases of development 
of the farming system, fror traditional to intermediate to 
market-oriented Like many models, this is a highly stylized
simplification that raises as many questions as it answers. This is 
particularly true of the verlical axis showing that the output of 
the system provides benefits inthe form of increased short-run 
production, and/or greater sustanability. 

IITA's goal is to develop agricultural systems that ire both 
productive and sustainable. By representing these benefits as 
alternatives in the diagram, we acknowledge that there may 
inevitablv be trade-offs between shor-run productivity on the 
one hand and tire conservation demands ofsustainability on the 
other-. In the high-poraulation-density region of south-eastern 
Nigeria, we can assume that the productive benefits can bt_ 
measured intemis of increased yield per area ofdesirable crops. 
The measure of sustainability ismore complex, but the simplest 
approach is to equate it with stability of yield. Increased predic
tability of output from year- to year represents a lowering of risk 
for the farmer. It also creates asituation in which resource con
servation, although not guaranteed at least becomes poss'b'e. 

Sustainable development involves stabilization of both the 
environmental ar,I the socoeconom c factors which influence 
farming systems. These operate at avariety of scales - ranginr-g 
from the soil fertility stresses within a farmer's field to the food 
and input prcing policies imposed externally. IITA scientists are 
working to develop operational strategies for the measurement 
and management of sustainability. The issue is complex but 
depends in the first instance on a rigorous definition of the 
concepts - - an aspect which we feel to be lacking from much 

Diagram 2. Relationship Between Population Density and 
Length ofFallow (Years) in Villages of South-Eastern Nigeria 
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of the burgeoning literatL.re on the topic. 

The horizontal axis of Diagram 3 shows examples of tech-
nologies that become relevant as the farmer moves from a 
traditional to a mad-ket-onented system. Given the urgent need 
for mar etable surpluses to feed urban populations, IITA's 
objective must be to advance famiers toward sustainable food 
production systems that are increasingly conniercialized and 
can riake optim al use of higher levels of purchased Iniuts. 

Many national and tntemational researchers in Africa have 
been working to produce Phase Ill technology characterized by 
hgh-input, sole-crop packages that produce high yields on 
e'perinment stations. But the dramatic success of this "green-
revolutrori" strategy inAsia has not been duplicated inthe forest 
zone of Afi-ica because most famies are ii Phase I,the inputs 
a,e not available and, most importantly, the packages do not fit 
in farmers' complex, bush-fallow cropplng systems. 

The bush-fallow rotation system characteristic of the forest 
zone has traditionally been a sustainable systeni compatible with 
the land-abundant stuation. There is mounting concern in 
Africa. however, that sustaiiablity isthreatened by rising popu-
lation densities. Ironically, part of the stress comes from use of 
niproved c)op varietes that increase nutrient removal without 
compensatirg sol amendments. 

IITA has been very successful indeveloping technologies that 
permit more intensive cultivation by stablizing output through 

Productivity and/or Sustainability
of Farming System 

Use of External Inputs 

PhaseII 
Increased Internal Inputs 

Piadsc I 

Decreased Risk 

Phase I Phase ii 
Traditional Intermediate 

IITA Pest Agroforestri 
ResearchInputs Reistance 

Bologcal Varneties for 

Control Iter(r pp g 

Postharvest 
Technologies 

Crop
Management 

reduced nsks. Such stability anses from crop varieties resstant 
to pests and tolerant of adverse environmental factors; biologi
cal approaches that avoid the need forchemicals and work with 
nature to solve farmers' problems; and technologies that 
protect output from postharvest loss. 

Assuming that the famiers could afford it, the simple addition 
of feitilizer to the system might be thought sufficient to sustain 
production, thus permitting the smallholder to jump over Phase 
II and enter Phase Ill. While that would be a short-term 
possibilityto increase production, numerous examples from the 
humid tropics have shown that it is not a long-term solution. 
Diagram) illustrates this point with experimental data gathered 
over seven years ofannual cropping without tallow at Ibadan, in 
the forest-savanna transitiorn zone. The addition of fertilizer 
raises marze yields initially, but that isnot sustainable. The soil is 
rapidly degraded as organic matter ismineralrzed and nutrients 
are leached to depths beyond the reach of crops. The soil 
becomes increasingly acid, it loses structure, becomes com
pacted, and in the worst case is itself eroded. 

Thus it isapparent that there can be no easy progress from 
Phase I to Phase Ill,even wet e the farmer able to purchiase and 
use external inputs. The key to the transition from what is 
essentially subsistence farming to market-oriented farming, 
using purchased inputs, lies inan understanding of the traditional 
_rystem of shifting cultivation, and the ;.torati%, ', of the 
natLiral fallow which sustained low levels of production in these 
fragile environments for" centuries. 

Diagram 3. IITA Research 
Inputs at Different Phases of 
SmallholderDevelopment 

Phose Ii 
Market-Orientcd 
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Diagram 4. RelationshipBetween Length of Continuous 
Cultivation and Maize Yields at IITA, Ibadan 

I he biological piiresses by which the vegetative fallow 
sustains predL Ction of food crops ire now better understood, 
[hey include: 

" Ve twititn corc to mrriini soil iyuiface eros on 
" t e(dn ing of nutlt.onts ffor lover soil layers to the crop 
IrOtlin1 zone 
. Ir eased lnptit of nittogen by I'..ation by leg(irnous trees 
or ht-rt) sroes in the fa!low or cropping systemi(eo1001 p. 
. Or,,aric rnittir rcci1itulat.on itthe soil sLrface and the 
on-, ,int improverent of biological activity, water infiltira-
ti.n,andinorst ro ind rutment itention 

IIlA reear chiinPha, IIsdee4 technologies which integrate 
these inter nil brcrisrI prI(osses into irnproved inter-cropping 
sstirs that enhanre stablty ai increase prciductivity. 

S)ir.ini )sho ,ise ,perrtlenta results o,maize production 
in ie/lfartingrig systerms at IIlA. Alley firring has all of the 
enervrits justdercibed: it rniitririzes the trade-off Detween 
ptodiction ard sustainalbdity nherent :ntriditional bush fallow,
hec ii rmnores and cropping cycles in time bute it the fallowv 
sejp)iri te,thern in space. Although alley famng has not yet been 
adapted to the iod srlls of thi, hmirnidforest zone, it serves here 
,..-i
model to din ronst,ito how it ri ,thtI, possible to incr ease 
crcpping] intensity and sistanability 

[inI-l,'er cti rie of Diagram '.)shows that resoi rce-poor 
fanmers can sustin intemedate levels of prodiction in an 
Inmproved ninanaguent system sich is alley far-ing rising 
internal inputs. But these systems face biological hunts thatcan 
be overorre only with modern extemil inputs. [hIs is shown 
by the ipper cure of the dagram. ithe achiton of fehtilizer to 
the alley cropping system increased production without the 
destabilizing effects seen in the ionocrops of Diagram 4. 

Alley cropping is only one solution to the problems of the 

3 With Fertilizer 

a.' 
 Without Fertilzer 

, Whti Feti I~ 

0 
Years of Continuous Cultivation 

Diagram 5. SustainabilityofMaize Production in Alley Farming 
Systems at IITA, Ibadan 

resource-poor farmer,and may indeed only be applicable to a 
limited range of environments. Nonetheless the principles it 
embraces,as outlined in the previous paragraphs, are ofgeneral 
utility. IITA is developing a suite of alternative multi-species 
systems involving trees and/or herbaceous legumes. 

In Phase IIIof the model, we recognize that external inputs 
are essential if firmers are to increase their- output to the level 
shown in the upper curve. Fartners able to benefit from such 
technologies will be those who are increasingly able to commer
cialize their opeations by selling surplus output and purchasing 
inputs. They will benefit from research, some of which isalready
"on the shelf," on the development of crop varieties that are 
more responsive to fertilizer and good management, and to 
simple and appropriate mechanization. 

Technology, of coutse, is only one of the inputs into agricul
tuiral development, and the partlial nature of this model must be 
emphasized. It ismeant to show how technology inputs and the 
properlies of the system change as the farmer moves from the 
closed, internally controlled traditional system to an open and 
inore externally directed, market-oriented system. The stages 
should not be considered mutually exclusive nor the trajectory 
linear. Stage Ill is most subject to destabilization because of its 
dependence on market forces, thus requiring continuing itera
tion in land use management to optimize the efficiency of 
external inputs. 

Research for Sustainable Agriculture in the 
Forest Zone 
IITA 1,.is been successful in breeding resistance to major 
pathogens of food crops of the humid forest zone. Improve
ments for Phase I that can be integrated relatively easily into 
existing farTming systems are illustrated by IITA's research on 
cassava and plantains as I describe in the following paragraphs.
IITA scientists realized major research breakthroughs on these 
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1--1----Lto'king at theo Bottom -Lin-e- ..
Assessing TA's Impa-ct 

Economists have clearly demonstrated 
that public investment inagricultural re-
search' in Asia and Latin America has 
produced great benefits, evidence that is 
important insustaining the financial sup-
port required for successful research. 
With the exception of IITA's success in 
biologicalcontrol ofthe cassava mealybug 
however, there is limited quantitative 
evidence that research isproducing simi-
lar dividends inAfrica., 

We are frequenly asked, "What isthe 
impact of IITA's research?"- a question 
that is inevitably followed by "How do 
you know?" Understandably,people want 
to know whether IITAs improved agri-
cultural technology is increasing food 
production and improvingthe well-being 
particularly of the poor. 

The answers to these questions are 
complicated bythe factthatlITAcontrib-
utes intermediate products whose ben-
efits depend on the actions ofothers for 
their impact. We conceive of lITA as a 
link in a chain (see diagram below) 
stretching from basic research laborato-
des in the developed world, through the 
CGlARcentersto national research insti-
tutes,then extension agencies, and finally 
to ourultimate targetthe African farmer. 

No matter how well conceived, IITA 
technologies generally require adapta-
tion by national scientists to specific agro-
ecological environments. Impact can be 
restricted by weak linkages among na-

tional researchers, extension agencies and 
farmers which are beyond our control. 

IITA's program of activities also results 
in two indirect benefits whose impact is 
even more difficult to measure, 
I,We help tostrengthen national agricul-
tural research agencies through our pro
grams of training, networking and resi. 
dent scientist teams, We need to devise 
methodologies for measuring the impact 
from such activities on national in'stitu-
tional development, which is critical to 
raising food production, 
2,We contribute to the advancement of 
basic scientific principles and methods. 
Some examples are the first classical biol-: 
ogical control program ona continental 
scale, the refinement of breeding tech-
niqueswhich permit utilization ofgenetic 
diversity,and theconceptual approachto 
resource management research for sus-
tainable agriculture inthe humid tropics 

' . 

of course, impact 
infarmers' fields Lack of reliable statistics 
on agricultural production in most Afri-
can countries, however,prevents us' from 
conductingcost/benefitstudieswhich can 
quantify the dimensions of the impact 
from research -such as have, inAsia and 
LatinAmerica, shown impressive retums, 

The bottom line is, 

Inthe absence of statistics, we have, 
had to content ourselves with anecdotal 
reports from IITA scientists, testimony 
from collaborators innational programs 
and scattered surveys. However positive 

AfricaChain of Collaboratlon to Produce Improved AgriculturolTechnology f ar 

Advanced Iritemnationa!i Natioriai Nationral African 
Labonitones Agncultural Agricultural Extension Fanrers 

Research Research Services 
Centers Institutes 

BASIC APPLIED ADAPTIVE 
RESEARCH RESEARCH RESEARCH EXTENSION ADOPTION 

such reports have been, we need firmer 
evidenceto satisfy donor concems and to 
guide us inplanning our research agenda. 
Accordingly, we are devoting resources 
to new studies that will provide data on 
the impact of improved technologies in 
farmers' fields . 

Take the case of cassava, the poor 
man's crop of tuberous roots which 
farmers can leave in the ground until 
needed. IITA has been conducting re
search on cassava for two decades with-
Out reliable data on crop production or 
distribution. According to the director of 
the Federal Office of Statistics inNiger a , 

statistics on cassava are the worst of any 
major crop - there exist "as.many ver
sions of production series as there are 
organizations interested inagriculture in 
this country". In 1987 1ITA launched the 
Collaborative Study on Cassava inAfrica 
(COSCA, see description on page37 of 
this volume) inorderto collect basic data 
on cassava inNigeria and five other coun
tries, More narrowly defined studies are 
under way about other IITA commodi
ties. 

Knowledge ofthe field performance of 
improved technologies will become in 
creasinglyimportantasllTAshifts emphasis 
from commodity research. with its o
tential forgreen-revolution type ofbreak
throughs, to research on thenore com 
plex and long-term isues of,sustainable 
agrcultural systems,' 



two staple crops fduring 1989-1990. 

Cassava. Cassava-based cropping systems are the dominant 
farming systems inthe forest zone. oIrA will expand its cassava 
breedini' I 1991 to its new humid forest station in Cameroon 
in oider to adapt ca.sava to the acid soils, to rmprove labor 
productIP ity of these syste ris, and tcr meet diverse local nieecis. 

IlA i, able to decentraize the cassava inprovernent pro 
,IiAM thU in,1or pest Constfalnt v1ruses, bacterra andbf't ateie 

weal.bijl 
hae been ovei come by past work at the Ilbadan 
nd Cotonou fihlities. Despite the ntoriosly poor,satistics 

on coiv. i plidisd it~ible varieties ,ire known to be spreading 
thrn.4h ii t N igeria imlrused rassava plantig iaterah was 
Iindible 1) aroit 90 I)ercerit of the Nigerian villages surveyed 
,n I9c0 b, Ill A'" Collaioratie Study of Cassava iii Africa 
(COCA) 

di~o'd~nroh,(citivis for ciia in some rouniti cs roust tak..e 
i(, iiofthen iiiorl.,Ulie of cassv, I'evesO 1)lit iniindiet s.And 

t'ern>.'.'hre thr'te variation ii['. econonrically ';,gnificant the 
i,:nfthof true in VhiN0 tubtee air left in the ground before 
h't t Ihe IIne etends from less than 12 to inure than 18 
iTrnnth .'. ti 1rilortit riplicition, for brueders because 

htdechruesas th''fier'routentoriftubersinceaseswithI age. 

Improved cassava with bushybranches helps to reduce weed 
growth. 

M 
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Among the breeding concerns which relate to production, it 
Isne(essary to take account of variations in plant architecture 
appropriate for cassava in different cropping systems. IITA's 
priority isto develop vaneties for sniallholders who ire inter
cropping cassavairmired systems. lhy piefer cassava with an 
erect growth habit and few branches because it minamizes 
competition for hght with interplanted crops such as maize. 

Cornercial famiers growing cassava for the irariet, on tli 
other hand,pfefer profusely bisiraching, bushy cassava because 
it sriothers weeds when grown as a sole crop, just as It would 
smother any crop in iininterplanted mixture. ThIs attribute, 
valued because it decreases labor requirements, s expressed 
ilost obviously in IlA vaneties which hold their leaves well 
becauIse they are resistant to diseases which cause premature 
leaf fill. 

lhiese diverse production ieqluireiients call for diverse 
breedig strategies. In addition, clrvet-r utilization requirements 
callfor cooperation between IITA's cassava breeders and 
postharvest technologists. for-exariple. there is variation within 
the African cassava belt inthe cyanide co' tent of cassava tubers. 
Inmany regions the so-called sweef cassava is preferred 
because it is low in cyanide, and can be easily processed for" 
consumption; itIother regions the preference is for- products 
that ire prep iredby fermentation and heating which drive 
cyaniche out of the grated or grounJd tubers of bitter cassava. 

Biological control research isapproptrate for Phase I fanniers 
and there can be rio better-example than the biological control 
ofcassava tealybug inAfrica refenr ed toearIier.The story iswell 

tie collaboration with CIA1. the International Insti
for- and with many other- organi-Bological Control (IIBC) 

zatons; the e>plor-ation in Central and South America: the
 
discovery of the tiny Lpidinoctss lojiezi wasp and its introduc
t AonA
into fter quarantine by IIBC inFngland; and release 
ofthe wasp over the African cassava belt where it has decreased 
mealybug populations below the level of economic damage. 
Without inputs of any kind from the African farmer, the appli
cation of hgh-quality biological control science has resulted in 
savings of food crops valued in billions of U.S. dollars. (See story
"IIIA/CIA]- Research in Biological Control..." in Research 
Highlghts Section,)
 

Afriacaissava growers will benefit from irrporlant research 
breakthighs by [I the establishmentVA scientists this year 
ofa predaceous mite, Neose0ri nisndoeus, that isanatural enemy
of the destructive cassava green spider mrite; and the discovery 
ofapomixs and polyploidy among pirodcits of crosses between 
cassavaArid itswildr elatives that expands the breeding potential 
of Africa's most imnpor-tant crop. 

PPlantains. As a result of the Strategic Planning Study, ITA has 
expanded research on plantains, an imporant component of 
farming qystems in the hurii forest zone. According to FAO 
statistics, bananas and plantains are the second most economi
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cally important crop category in Africa, surpassed only by 
cassava Plantarns are an ideal crop forsmall-scale farmer s irrthe 

humid forest zone because they fit easily into their farming 
systems and produce high yields throughout the year. 

11TA has worked on the major constraints to plantair 
production for many years, with enilphasis on the agronomy of 

the so-called "yield decline synd,ome", the low rrultiphciat~on 
rate, and on nematodes whi h are senous pest'; of the crop. 
The decision to eKpand this effol was based upo I the urgent 

need to deal with threatened devastaton by blac, Sigatoka 

disease. 

Black Sigatoka disease isthe overriding constra,nt Inplantain 
production wor Idwide. Its foingal spores, dispersed by wind and 
water, are beyond the control of plant quarantine measures It 

causes plantain leaves to wither, resulting irslosses so high that 
the crop may become uneconomcal to grow. file diease, 
accidentally itroduced into Central Africa recently, spread 
rapicdly to the norih, reaching Nigeria in 1986. It can be 

controlled by fungicides, but at a high cost beyond the means 
of Afican farnr+et, 

IlA's strategy for resear i on black S"-'atoka has two rajor 
thrusts, First. Last African cooking bananas have been screened 
for reaction to the disease, and some have been found which 

at e recstarnt. hose likely to he acceptable to consumers are 
being iultiplied and distributed in Nigeria. Although West 
Afi cans are infimsliar with cook ng bananas and ouch prefer 

plirtains, those resistant clones are potential alternatives if 
plantan s lechne irnWest Africa, and they Ire being tested inthe 
resrron it colaborIton wvth the Intemational Network for the 

inproersent if Barnanas and Plantain s (INIBAP) 

Sec end, Il A etabhished the first plantain breedig progr, in 

if Aft ici with the chief objec tive of breednsg plantains resistant 

to blac Si4gitok.a Recalling the clisasrous Impact of the rosette 
disease on roundnut pr ocuction inno-thern Nigeria, officials 
f OFr the Fedrril Hinristry of Agricultkir e supportled IIVA's plans 
to launich an tirgent resrarci campaign to control black 
Sig]ite iatcLr stitr i at Onne, easter n Nigeria. Ittook IITA 10 
e, s to deolop resistaince to sticak virus in maize, which is a 

f ic ihsinipl'r c op for br eeding puorposes. I here was treniers-

)iii' prevssir r IIr l A atgr c ltt iral sc entists to save plantaiins 

for the inIhlons of si, llrhldes wiho diepend or then for their-

sii t ericIe ili-velfhood. 

rin veri plaoeed to be able to report that IliA had ain 

tnporant h ea tiroigih in this work in 1989. much earl r than 

(ntild have ieen ep'c ted IIIA's plantain breeder has sric-

ceeded ii making alirfioal crosse, between Sigatoka-sriscepti
bl pleaintan and resistant ciiplo d barxnas,i and he has obtained 
v. ilble ,h I i n about 100 seedlings raised frori the iytbrid 

oweds ti roe pla"rt appear to ie resistarnt to black Sigatoka and 

have the charicterrstrrs of plintains If Sigatoka-resistant plan-

ta ins cin be e.,tended widely ti I,nalholders in the hurncd 

forest zone. this will be another e',arnple ofthe impact possible 
from biological approaches that remove risks and sustain 
production. 

The research described above en cassava and plai.tains is 

increasing the short-oar' productivity of sinallholder systems in 
the forest zone, 'rut it does not enhance their- sustainability. At 

the present time, Urrder conditions of shotlening fallow in the 
hLrnId forest 7one, there isno viable proven technology for the 
farner that will sistain feilit>y Under annual cropping. Cultiva
tron cain not be intensified from the addition of fertilizer alone 
because its application rapidly leads to greater acidification and 
toicity of the soil Itwould not be econorsicall feasible to 
apply the aIount of lime and other soil addit Jes necessary to 
sustain fertility of these soils. 

Resource-Management Research. New technologies are ie

quiredI ( I) that draw LJPon farrmers' knowledge and are consist
ent with fimiers' systems, (2) that build Upon knowledge of the 
resosurce base and the biological processes that ersable veoeta

tive fallow to sustain food production, and (3) that invol 'e new 
intercropping systems that enhance stability and producti.,ity. 

IITA isircreasing rneeiiciron the deterinants ofsustainabil
ity and degradation of the resource base. Much of the conver
tional wisdom about whit ishappening to bush-fallow systems 

rests on limited scientific evidence. Since the pioneering studies 
by Nye and Greenland ii the late 1950s, for exanple, little 
research has bees conducted inrthis region to quantify the 
factors responsible for 'he rapid decIine in soil productivity 
following land clearing. Using a stable bosh-fallow system as the 
standard, field experirents are needed to produce empirical 

data on the relation of fertility decline to fh:Ii ors' strategies, such 
isfallow ianageient, cr-np rnxt r, feril zer us(! and weeding. 

Ihe citility of empirical data i-esulting fror'n field research is 
limited, however, by the high variability of the midicro-environ

ments intihe region arid the many yairs that ar-e required to test 
the stistainablrty of techrnologies. Shotcuts are necessary/ in 
approaching the extrapolation aid testing of research results. 

IITA is tackling this by a two-pronged attack 1 e first strategy 
is to develop a detailed database of the environmental and 

soioeeconoric chat actenstrcs o OUrmandate area. This infer

riati r can be summarized in the form of naps for instance, 

of climatic zones, distribution of soil constraints, population 

densities or- market access Indicators. More imporlantly, the 

data will be organized ina geographic infoirriation system which 
can be accessed by researchers of any discipline to determine 
the biophyscal and soc oeconomic potentals and constraints of 

ther own technological Interventions. 

lie second thrust isto Investigate the under lying detetm
nants of sList irnability in the farm g systemsurnd er study at IITA. 

I his involves interdisciplhnary research on all natural resources 

climate, the storage arid transporlation of water-, soil fetility, 

pests, weeds and diseases, the physiology of plant growth 

I 
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IITA staffstudy firsthand > T 
with farmers the problems 
ofalley farming witl 
soybeans between rows of 
leguminous shrubs. 

and of the nteractions between them. Italso embraces studying
the interaction between these biophysical Jeteninants and 
socioeconomic freguilatoi sof the system sUch as the patterns of 
laboravalabihlty and capacity forutilization of inuts. 1he ouLput
of this research will be ecological-econornic models which, 
.,hen hned vith the geographic nfc nation system databases,
should gVe 16 wnsitive insights into the "portability" o our 
tr'chnoloifcal OirO-itions 

A 'rnforrtr-- ,%illbe ir,essentiai component of Improved 
-t -t' rns toi hwe, e stista nable food productIon Inthis zone. The 
tridtonil bush-fallo, system is itself a form of agroforestry 
.- -rh inder population piessurre must be rnodified to make itsistainable Ifhe basicelements of ar'rofoiestry must be studied 
In orider to derelop a ringe of improved land-use options. 

Anmng the posible ajjr ofor estri nterventions, research on 
a0ey faniin is the most advanced at I1Tv. While on-station 
,esearch in the transition zone at!badan has produced proto-
t, pe technologies for widespread on-fairtesting, there are still 
unas,,,ererd problems associated with the acid soils of the 
forest zone that reiiure on-station research. For example,
geimplasm collection and evaluation are necessary to identity
trees or shrubs wvith the ecluired attrbutes of "alley species"
and which thrive on acid soils. We arc often asked whether-. after 
so many years of Iesearch, farmers are using alleyfaming and,
if not, why they are not. In trying to find answers, IITA and the 
International Livestock Center for Africa ILCA) have planted 
over 100 alle, fanning plots in individual farners' fields. Studies 
are undervay on the economic value of the hedgerow species,or "can-er cash ciops" to make hedgerow establishment more 
attractive, and on hedger-ow management techniques for weed 
control. Scientists are now examining results through the filters 
of the farmers' objectives, econorric profitability and adoption
potential. In all cases we are exploring how to minimize the 
conflict between farmer s' short-term needs for production and 
the longer-term benefits of sustainability, 

Agrofor estry is sometimes said to combine the art of 
traditional farming with the knowledge of moder science. But 
some consider the science b~ise to be limited, with an unhealthy
imbalance between vast development projects and lowlevels of 
research. Over- the last decade IITA scientists have attempted 
to correct this deficiency, and we now have several years of 
experience ofprocess-level studies on alley-cropping systems at
the Ibadan station. These investigations have deepened our 
understanding of the n-,.-Ihanisms whereby hedgerow treesinfluence the fertility of soil, including the responses of the most 
commcnly used trees to management practices and competi
tive interactions with associated crops. 

IITA's new station inCameroen isintended to be acenter of 
excellence for agroforestry researcih inthe humid forest zone. 
Research will be an interactive process there, involving charactenzation of the environment, studies of the processes of tree
crop interaction, and design of new systems. Progress may
r-equire modifications in the land tenure system, so that farners 
have secure ownership and an incentive to invest intrees. Such 
systems might be quite novel and complex, or refinements of 
present systems. We might envision a system for the twenty
first century with three components: the compound garden
around the household; an improved fallow with a multi-canopy
of commercially useful trees and intercropping of such high
value, labor-intensive food crops as vegetables; and athird field 
of cash-crop perennials, possih!y oil palm or rubber Such 
research requires creative thinking to define new scenarios for 
sustainable development. 

IITA isrelying increasinly on resource and crop management 
research concepts such as agroforestry that will facilitate the 
farmer's transition from traditional farming systems to the 
intensified higher-input, partially commercialized systems re
quired for Africa to feeH itself again. The research models and 
issues vary significantly by agroecological zone. My discussion 
has concerned the humid forest zone, the most difficult environ
ment within IITA's mandate for developing productive and 



susta:nable systens to supiort expanding populations. The Iexpressed the view that "much remains to be done, but IITA 
ei,vronment within our area of primary focus vith the greatest is in excellent condition to move for-ward boldly on its challeng
potfental for producing marketable surpluses in the short run is ng ission to make it the world's premiere scientific institution 
the moist savanna of West and Central Africa. IITA is also for the agrculture of the humid tropics of Africa." 

intensifying its research forthis zone, where rerarkable changes 

in cropping systems are o~rUrring and where scientific break- The external review panels were penetrating andJcompre

throughs will have their greatest immediate Impact. hensive in their assessment of IITA. They made numerous 

important and useful recommendations on most of which the 

Conclusions Board of Trustees has already taken action. 

Control of the quality of research and management of the 
international research centers belcnging to the CGIAR is What was most encouraging was the panels' strong general 

implemented by a Iqunquennial process of external program endorsement of the Institute. They congratulated IITA for its 

and rminagemerit reviews. The review panels consist of expe- "vision of the future and explicit strategies to achieve its 

nencedland tough-minded scientists and science managers, objectives inthe complex setting of current and future African 

Inhoo the course oftheir lentny and in-depth reviews become environments." [hey concluded that successful management 

thor ouzh!y famliar with the wor-k of the particular center. changes provide a"powerful base for iesearch" the stage has 
been set for "new levels of productivity and impact." 

Ill A's durnmIuennial review was conducted eart,in)1990 by 

panelk led by two distinguished scoence nianagers: Dr. Jim Agricultur-al research to produce improved technology will 
1r A'rilirarn chaired the Extemal Prograi Review and SrrRalph grow in importance in Africa during the last decade of the 

Re (h,1red the E tefnal Managererit Revow. I hey reviewed twentieth century and beyond. PofLu:atron pressure on re

ind iteated over the past Five years. sorces will renain severe in Africa where there is still littled ro ress 


evidence of a demographic tiosition from high to lower levels 

1hre,ears 1986-198/ saw enrorious ch,!rge at II IA. The of fertility. The malnutrition and poverty that must be projected 

,tiategrc planning oxercise led to nA,' proiitr and strategies into the next century will inevitably exacerbate environmental 

for innterated prograrn of research and international coop degradation and enhance the urgency of developing sustainable 

erationrManiiement chnges included major staff retrench- agricultural systerms. 
riierit cadisetd by the 1985 finariciI crisis, arestrutctured personnel 

s',ste. and a r.ewI finanoial information and controls system. Fortunately, many African political leaders now recognize 
that accelerating food production is both an immense task and 

I he >eir 1988 was a ,ear of consolhdr,ton. Ihe top man- an essential prerequisite for national economic development. 

a;errent teari was rebL,:lt, and the nnw prog am strategies in Macroeconomic policy reforms and strengthening ofinfrastruc-

IITA's first Medium-Iern Plan became operational ture are occuring in numerous countries. Improved agricultural 

technology will increasingly be identified as the constraint in 

The year 1989 was an exciting year in which we streng- getting agriculture moving in Africa. This constitutes a stark 

thenecd the sientific tcrii and launched the new initiatives in the challenge and an opportunity for IITA and all the CGIAR centers 

Medium-Terri Plan. In my last semi-annual letter to staff in 1989, active in Africa. 

Laurence D.Stifel 
Director General 
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IITA/CIAT Research in 
Biological Control Wins the 
1990 King Baudouin Award
 

I TA and Certro Internacional de Agncultura Tropical (CIAT) 
were selected to receive the 1990 King Baudouin Award for 
International Agricultural Research, for their resea ch on the 

biological control of the cassava mealybug in tropical Afnica. 
Dating from the 1970s, the joint research effort backed a 
biological pest-control program at IITA which has effectively 
ehriinated the thireat of rassive crop losses from the mealybug 
for Afn( a'scassava farmers 

SpIonsorel- by the Belgian Government, the King Baudouin 
Iterrito3l o1p.rCultural Research Award ismade biennially by 
the Corisultati 'e Group On International Agricultural Research 
(CGIAR)for outstanding research achievements. In 1986, IITA 
lvcevecd the sarre award for its achevement in developing 
mproved ,opze varieties resistant to rnaizestreak virus, 

Ithe (,issiva rrerlibu, reerich oland conti progran has 
rove. ed all tile interartions of the pest in tir different agroeco-

' alI --ones Of Africa vhic h it i nhabits: crop. pest, natural 
enerrles, hypeproiraiitocds. alter Oitve hosts, economic factors 
and other aspects. T1heprograrr was designed to address 
dioI' hrrfiWiit nee ds for hmlnib aid materflal resources in 
linsttoti oarl ,z, the blologic,tl sontrol approach in tropical 
Africa Ihis holhstc largepirojectipproach has irade it ,i the 
I,jn evt ,issicAl biological i:ontrol effort it) the worId. 

rorri its Inception the prograri has entailed extensive 

collabr-atio aorning 25 triner sties, resear ch oistitutes, inteina-
t!onal ind nterrover nmentil aoencies insAftica, Europe, North 
and South Americ. li he funclng of the protect has involved 
mrny donor aencies tlrt formed a sponsoring group with a 
ci)nsultaiie issnew procedure. ihe size and scale of the 
cairn r'illed to the relocation of the IIlA Biological Control 
['roi-Irn to reV icllties in Cotonou, Republic of Ben. ttre only 

pr )'r resear h center of its kind itnthe CGIAR system. 

Classical approach 
fir cl~i,sal approach of brolog cal control,.whereby the natural 

iierrr,1 offair introcdced pest islikewise ritioduced inorder to 
iontrol
the pest popiulatnon inthe new environment, proved to 

the wellsuited to 1rreet the problem in sub-Saliaran Afrca. 
Com i tiirlns and e.tension serices in the region are weak 
arid firin' are gernrally poor. A srilrtion involving no invest-
met.rrntence or other action by farmers was called for. 
Srce the introduced enemy populations reproduce and dis-
peise themselves n-) distribution system bcyond the research 
project was neces ;rary. 

The goal of biological control, in this case, was to create a 
stable equilibrium between the mealybug and its natural en
emies, through introductions of those enemies selected for 
their effectiver ess and specificity. The basic strategy was to 
search for the predators and parasitords of the cassava mealy
bug inthe native habitats of the pest inSoith America. The aim 
was to establish acomplex ofenemy species that would provide 
lasting and economic control of the mealybug across the diverse 
environments of the cassava belt. 

Predators or par-asitoids were sent to the International 
Institute of Biological Control (IIBC) in London for rigorous 
screening to ascerlain their specificity for the mealybug and to 
assess any possible problem that could arise if they were 
introduced into Africa. After such certification, and with the 

approval of the Nigerian Plant Quarantine Service and the Inter-
Africa Phytosanitary Council, thre enemy species were sent from 
England to IITA i,.lbadan. Nigeria. 

At IITA, scientists developed systems for mass repr oduction 
ofthe enemy species. They devised new techniques and facilities 
to rear natural enemies in large numbers. Extensive laboratory 
and field experiments were conducted to determine the 
suitability as predatorand parastoid ofeach introduced species. 
Successful predators and parasilods were released from the 
ground, or aerially utilizing an aircraft specially designed and 
equipped for the purpose. Finally, releases were followed by 

monitorng surveys to deteirnine whether or not released 
natural enemies had estabshed successfully and to document 
the effectiveness of their control of the cassava rnealybug. 

The world has become aglobal village. No matter how strict 
plant quarantine regulatiors are. and nomatterlhowefficient the 
enforcement agencies, unwanted introductions of pests cannot 

be completely stopped This biological control reseairchproject 
offers one potentially important mechanism for combating 
future accidental introductions into suia-Saharan Africa. 

The Mealybug Problem 
The cassava mealybug was accidentally introduced into Central 
Africa at in indeterirnate tiie and described as Phencrccus 
ritrrihot (1Homoptera: Pseudococcidae). In 1973 it was re
ported to be causing serious damage to cassava inZaire by two 
IrFA scientists and in the Congo by the Institut de Recherche 
Agrononique lropicale etde Cultures Vivn6res. By 1976. there 
were widespread mealybugoutbreaks inthe Bs-Zaire,Bandundu 
and Shaba regions ofZaire. The pest spread across the cassava
growing areas of Africa at about 300 kilometers per year. 
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Cunently it occurs in 32 countries in Afica's cassava belt, as been released at least rn some localitres. Three parasitoids
identified on the above map. While it was found to have come (Epdfinoctsis lopezi, E divetsicomis and Allotropo sp.) and fourfrom a restricted area in South Amenca, the mealybug proved predators (Hypetspis jucind, H. notot, Dionus sp. andto be veoy versatile wl-en it invaded Africa by spreading to Syrrpheirbius niciilpens)have been recovered after the 
cassava irnall agroecalogical zones, releases. Some could be established only inrestricted areas with 

particular climate or, plant-growih characteristics. E.topezl,H.In 1977. IITA held a workshop or the cassava mealybug in nurrito and Diormus sp. are widely established. These naturalZaire,.hchbroughttogetheragronori)istsaridbreedersworgrig enemies are considered to constitute the effective complex
on cassava, iealybug specialists and biological control scientists which keeps in check populations of P trrnihoti in its original
fton Afica, Europe, North %fmenca and atinAmerTiia. Fhey South American habitats. 
concluded that both biological control of and resistance breed

against the cassava iealybug were fcasible, and urged IlA Scientific accomplishments
to begin a research pro ran. IITA initiated a prograrr in 1980 The scientific accomplishments of IITA/CIAT research and the 
to breed cassa,a viriet es resistant to the pest. his effort has control program include the accumulation of scientific knowltecorded some iuccesses and it is still continuing, edge about the cassava plant and the taxonomy, biology and 

ecology uf the cassava rnealybug and its exotic and local naturalA n'-lest piolect i bioe'cal control commenced at IITA enemies. Field ecology and plant pest interactions have been
1t) Today, after a decade of supporl friom1Q79 donor agencies studied and sampling riethods have been developed to provide

of developed countries (Austria, BelgUim, Canada, Denmark. a basis for economic and biological impact assessment, 
Germany,Italy. Netherlands, NoNvay, Sweden, Switzedand and 
the Furopean Economic Community). Afncan Development A computer simulation modelof the cassava crop system has
1 in.lond and Agi culture Orgiriizatinon of the Unite Nations been developed. The model include, the effects of tempera
(FAO)and Int~riaional lund for Agricultural Development ture, solar radiation, nitrogen and water on plant growth. A(IFA)l, thitnial effoit has grown into what ispro- biy the simulation model of the cassava mealybug has also been 
..otliiatl~rrn'est bio r1g1cacontrol program, and it has begun to established and linked with the crop model. Yet another model 
tSr,t otht.r majorrests is the original arn has been fulfilled. concerning the highly successful parasitoid t I.oezi has been 

developed and superimposed on the roealybug model, TheDirimy this eiod, CIA 1was already acquiring expettise In evolutionary ecology related to the host-finding behavior of E.
the brolo alcontr ol of the cassava mealybug. In 1975, mealybugs lopezi has been studied to explain under what circumstances
*.oir fo d attrrl rig cmssava on the CIAT farm at Palmira, and why it is an efficient parasitoid.
 
Colom m Fhev .ere ossyii.
identfied ars P Studies of the
 
biology. ecology and natural enemies of the speces began n 
 Establishmenr nd dispersal of the released natural enemies 

inealyb,i,
19/6 A.varv of CIA l's research, IITA re qijested have been extensively studied. The map on page 19 illustrates
CIA f to erich for P mriinhoti. the pest species inAfrica. The release sites, establishment and spread of E.lopezi in Africa. L.represt subsequentli e paiided into collaboration between lopezi was first experimentally released at IITA inNovember
IIVA and CIAV ii) thf- erich for the niateral enemies of F. 1981, at the beginning of the dry season, and one year later in
im;;rtwii in South An wmica neartby Abeokuta. At the end of 1984, three year-s after the firs, 

release, E. 1opezi was found in 70 percent of all fields on morefhe Il1 AICIA I ,archforenerries of' mini hit followed on than 200,000 square kilometers insouth-western Nigeria, to the
the efforts of IIBC Vahc h rad iitiated ('>ploration for P. inihotil norlhern limit of regular mealybug distribution. This dispersal
and its enewi in 1977 itithe Caribbean, Venezuela, the rate is among the fastest recorded for microhymenoptera. 
Ciyarnas, and norlhestern Brazi. After various explorations in 
seo.eral
(rouritries Of tropical Arnerica, P wasmridotiit finally Mass-rearing. Hydroponic culture techniques for cassava prodiscover ed iii South Amer alate in 19 80 by aCIAI entoriolo- ductron have been developed as a necessary first step in thei,,t. a mission to Paraguay, he found mealybugs attackingOn mass rearing of cassava mealybug. Efficient and reliable mass 
casava inCaicupe Resei ch Center. In 199I. an IIBC scientist rearing technologies for the cassava rirealybug and its natural
vwsitred CIAT vlwire a j(int e qploration to Pa'raguay for natural enemies have been achieved and costed. These technologiesenemi-s of Pmiinhori nned. I he joint mission collectedwas pl; include the mechanized insect production system and the so
anjrnber-ofspecies. lchdingthe prrasitoidwaspU(iliiocrsis called "cassava tree", a vetical structure that holds in its( n sopezi (Ilymenoptera), that has subsequently perforated central cylinder a number of cassava cuttings.
proved exceptionally effective inAfica. Iurther exKplorations
from Mexico to Colornbia, Braziland Paraguay byan IrA team Aerial Release. IITA had to develop an aeral release and 
brought bark othcm-pecies ofnatural enemies. which were sent automatic packaging system for natural enemies, since theto IIBC for quarantine and later shipped to 11rA. African cassava belt covers an area one and ahalf times the size 

of the United States of America. The system has been tested inSo far 10 species have been brought to Africa; most have C6te dlvoire, Ghana, Nigeria, and Zambia. Successful establish
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3 

Cassava eal bUg Distmnbut,or lgc. a n 

* E lo,,z, Release I But Not Yet Recoveredsr .- ,.......... 


D,,tiius sp.. 

"Cassava Beltbt ,Boundanesmremo E-ae - leases. Tbhhalne foxmlpritd 

lopez and Doxus sp. release sites have 

debn aitrted t 

rents of a r Mn 

the potential of otheod for large-scale and 
frmote-area releases. This airplane, for" e×ximple, permitted 

9-released over remote 
casiva fields n Zania less than 24 hours after they had been 
pacl ingedatIITA n Dba N elan, tgena 

npra.al enesies to be a Successfully s 

New indigenous capacity. A iaoor effoi to train biological 
corol e prils at diffeent leve (extension, M.Sc. and Ph.D.) 
has been an component of the bpologcalbmporTant control 
proran. As of December 1989, 08 trainees, mostly staff 
rnembeis of na plant protection seiricesa hacevedrional res 
sl-training at IITA Degree-related training is caneed 
triA and at the Intenational Centre of Insect Physiology and 

cology (ICIPE), sn collaboraton with unversties tnAfrica, 
Euirope. and the United States. 1o date, 2,1 M.Sc. and 12 Ph.D. 

fellowships have been awarded for research superised by 
scentists of IliA's Bolocal ro whic onct. p enaasvr cnu 

solowng governmentalonirigsts,sAfycan countres have 
received finanal and technical assistance channeled by donors 
titisohs FA for the initiaton of their own bologcal control 
pror'afns, while seven Other- countries have received technical 

assistance aone. In seven countries, IITA was instrumental in 
identfying bilateral funding for, tie future consolidation of 
natlonal biological control programns which conduct pre-release 

sr'veys and post-release monitoring surveys. These surveys are 

usually,1 inder-taken itially with the assistance of IITA, As these 

scientists gain experience, their national programs will be able 

to help develop indigenous capacity to undertake integrated 

.. o se.. 

,,' -:: 

Ip b n e s sal-

aepest management progiams. 

Impact 

By 1990, one of tle mealybug's natural enemies, Epidinocurss 
lopez, had been established in25 sub-Saharan Afican countries 
over areas of about 2.7 million square kilometers, effectively in 
all zones occupied by the rnealybug and the cassava host plant. 

Detailed monitoring of releases in Ghana, Malawi, Nigena 
and Zambia have shown that mealybug populations are being 
brought under control. Mealybug populations now fluctuate 
below damaging levels n many countries a a result of the 

natural enemies. Losses due 
to the mealybugcan be expected tocontinueto decrease asthe 
natural enemies spread further. 

The expected common phenomenon in biological control is 
al a sect will cover a more limited range of 

ecological conditions than its host. This assumption was defied, 

success of the parasitic wasp E. opezi.fee wich the s f m 

A benefit-cost analysis of the project has been camed out by 
an economist at the University of California, Berkeley (R. B. 

Norgaard AeercnjoualofArculturolEcon~mics, vol 70, pp. 
366-71, May 1988). The analysis was based on a reasonable, 
least-favorable case overa 25-year period that incorporated the 

features which the experts felt might threaten the success of the 

project. The result was a benefit-cost ratio of 149:1 over 25 

years, which ranks the program among the most successful 

agricultural research projects ever evaluated. 
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Inland Valley 
Farming Systems 

I the ipper reaches of major and minor watersheds tion inWest and Central AfMca. Increased, sustainable cultiva
throughout Central and West Africa, small inland valleys tion ofinland valleys, which generally have better soils and more 
collect surface and subsUrface moisture from adjacent, a..atiable water than adjacent uplands, promises to relieve the 

hea,.l,
farnmed uplands. Indi;idually, these shaiiow. nan-o.,pressure on overexploited upland soils while adding significantly
declivites as long as 25 kilometers, but as little is I0meters to Central and West African food production. 
across .%here they begin, widening to sever-al hundred meters 
it) theirloer"reaches are,idl2s-iitltuiraly nsrnricirrt. laken [he availability of water makes inland valleys especially well 
to,'ether, however, totalhn,' tens of milions cif of for producing rice: in Southeast Asia, similar wetlands,hect,ires suiited 
ielatiel,. ell-,,, Afrii,alone. ,careftilly farried, have sus tained continUOUS ice production forferle and itered soils inWNet 
nlan, .',nll, represent a rmijor potential for podi c ri,the centuries Agi crultur-al scientists estrmate that rce yields under 

additional food especrall, tieit ca needs,ice tropical Af inland vall,, conditions could reach 2.3 tons per hectare, as 
opposed to poterntialupland yields of I.5 tons. The demand forFill iesponsibility for West African ne imp i,vi t in the r-ein Wet Africa has increased during recent dtecade, at an 

CGIAR s7 stern will be transferred from Ill A to the West Afrc,a innual rate of more than 5 percent; while production has 
Pce De.elopment A, oat-ion (WARDA) by the end of 1990 iire,xned at an ariual rate of only 3 percent. 1o keep up with 
1o focus specifically on the clear opproliunit, for rcreaesdcc op l. rnd.as doriestic piod ictton has diropped forn 80 percent 

prodction in the inland valley s thr oug'houHt tropical Aftia. IlA if consumptor earl In the 1
9 

60s to about half of consumption 
,%triWARDA's part icpation, has set tip the Inland VaIloj 20 eairs later, rice rrporls by West African countries have 
Sistems Re'search Girp. which inc isrs specialists in rescicci. i~ncreied it n annual rate greter than 10 lerrcent, adding to 
id crop ririh'errrent. in'economics, and iii crOp nrriprcOitfrt the region's li eady srbtantil foreign trade deficit.
 
nie gtoup's randjtate: to identify and deelop rmpi oved crop

srn',
ssterms that voll pernit sustainable, iric(,ised food pro- Despite theirlagricultural advantages, and despite the clear 
(icirtiunt simll-sile firmer's inthose cofeple* and difficult, but netedfor greatly increased Afr ican food production, the produc
fit pr orisiri , encrorirnents tivity of inland valleys temains 

)espt' tier nruclItirilpio- . Alargely potential. Only 10 to 25 
S".l opercent of inland valleys are cultteritir, nland valleys traditionili vated at all. according to recent 

hli,eb t-nne,.lected, by agric il- estimates; and on sorie of those in 
t 0 ee t che's and policy Tial - Nigeria, II A researchers have
i~rs ,iss,,-il as timfers, infavor of monttored r-ice yields of only 1.2 
the riorn reiadilt' eploitable up- tons per hectare about halfthe 
lIrind, ,and .'ast low land areas if potential yield. In many of the 
ii.erfoodplans and margroves cultivated valleys, moreover, the 
Ir cerentyears ho,-,ve.aer, researcher- hive found erosion. 
pojpulations ha .e :.roioen reltent- decreased soil fertility, and other 
lessl', uplanc firTTrers hive been " signs thatcurrent cropping prac
fciced to d.,, deep into their ,giji- tirces inthese environments can
cultural capital their soils feril- rot be sustained 
a/ to procitire riore food 1te 
fertil t,, of vast areas of tipland has Ihe challenge forIll A's inter
been siibstiitally decr eased in the disciplinary Inland Valley Systems, 
attempt to increase food prod,i - Research Group is to identify or' tion faster than populition by 'd si[in f ring syst-mrs that are at 
dec reasiithis soil -restonri, failI ,n -/ once appropriate to inland valley 
pei ods bet veen crops t he Stinit
egj has defei tec its o,.,npirpose. Ecologically sustainable agriculture
contibuting instead to a recent in inland valleys depends on 
declne inper capita food pr odric- successful water control. 
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ecologies and consonant with the preferences and pr actices of profit from a new high-yelding rice variety and therefore his 

finiers. It is not a simple assignment: while Inland valleys occur orther decision to adopt or reject it is conditioned by the 

tnallthe ecological zones of West and Central Africa, they are availability, sometifiies at almost ay piice, of ferilizer and other 

von/ diverse, both physically and in the vay they are faroied, inputs in the local mat :et. 

from zone to zone and even within zones. The only traits 

cowmon to vttialI1y all inland valleys inWest Africa are soils that All these factors, iripinge on the fanner, who is the ultirlate 

are hydromorphic, or waterloggred, at least some of the time, arbterofimproved practices. Fihe typrcal inland-valleycuiltivator 

arnd conditions that are hospitable to the vectors ofdebiltat ng is a small-scale fa rn- who also cultivates three to -x t'nes as 

or fatal diseases of humansand animals, including schistosoiiasis; rrrruch iplard area. leO- she is h elyto be I Odi Injtrf erOUgr 

Onahouveiiass. or- river blindness; ciracuIncUliasis, Ofri- a foodforthefar riy, hlts ibest arrodestir pus farttthr.ioral 

,.untS and nrlalia. Water mana ement and the control of ornational ranatet. Irtland-valley fairitngboth r oirplereritsard 

(iesore ,ectorr afre therefore basic, indoften at leastpairially corrpetes with uplapda(tlvitIsI.A cash crop oft ice in the valley. 

ired,elements nnany plan to exploit the i,lcrultursil potential forea,.rrple, nay compete for laborandaill other irputs with the 

of inlaindvalleis fanily's subststenCtr crop ii the upland Fields 

In rot other vays, Inlandvalleys are not alike. Sorre inland I he coittetiion becores mote compl(wat-d when, as is 

ito, tpro Often the case, rice oi the vallej fieldrotates w/ithdry-seasonlS ritly. ilmost imrrperceptibly, one foot Ina hUndrd, 
,


rthvtS ire five times steeper. lhe orrmattor of the tjndutlyilg cr ops. such as ,av,Ia rd s,.e-t pot.lItovgeetaifhl s1c I asolI 

)al s-
ri.rotnr rnesv. ietfier a.lhydchcries srioothlyor In steps, and torrirto ,ridn covvpcea i uer ,Irowr thc- crops either 

tind .. ht-thr a Itlleys profle, or cross-section. is narrow- singlyorii tltres. with tactci ripreqtriritigclfferon ana ge

littor ed .-. ,tth ,teep,con slopes, or wtde-botto trod, with irent, althougqh Syrwite 
-, 

e ist it so(rile cises. I antlel ho 

lentie,onca,.o Jlopes Watershed at eas var-,. accordlr, to a follo.v rice .vith(nass,I-a,for e.ample, ilart theirtcassava in large 

veis - and shap(, froii 100 hectires to 2.000. noturr c, ,ftihir e the it .t ice is planted. IIAire flaierrd boretr 

rseart(hets hypothiesize that this soil prepariatton helps to 

.t seaiscon
Both Arrong ind vith inlind valleys thtrurJihautV st ctierol ,.'.ocf ihirn the rice 
Aft, ,r, or!s.r,aitt sirhicte trio deptg ,er-rlly rescrabhuri thir' 


<a iis the SufT(3t;r.drujg uplandS from vhicfh tire,, dotve K-/1iln earlier reurai(h iric deviloprworit on i-Le its Africa, 
' 

cdiirntn, soIs faint tIth- ripper Slpes,wilt- SaIlS wisfhiod front boiinnlni ln tire 1930s ot IowloirInd o..viornent ird rlitIc h later 

Ie upper sopes mk rip the parernt tterlal of soils fartior ittrter-dt' to irland valles, has heen beguiled by the possibility 

ft.rI )ffu c--rs it) valleyshte, wtet r(eurtli-, arid iItert of replidatiitg t(t ancint Asian syslte of rtinisive, sustalried 

1I), euduce soiti.tu- tt onr,,nfror piddy-rice ( op[ini nitappariently imlar African settings he.Ille,-bottom ita sand 

tor a;. aridnher irn~- front nochi-ati- to falire of this effort to rcoginizet thecrtcal phyical,ecological,
1 rt fertility levels that 

- i,r lv- and socioeconomic differences betwen Asian and African 

itind-valley fartrrni systerms. and the r onsequent ineffective-

I he h-dr olau( cnhaira(tersturc of in Inlard,.,le, ie deter- ties-, of Asuari systems fiiiaisirg fod prodirtionii Wi-st Afn(a, 

riald 1), depth and t n Of soul, iteaof ',as been irstrictivearount of rainfall, tti 

.'v.itirsht-d, in shape of valle1 . Sorit( vlltt-s hold slncdig 
., 

tlt aill round. other-s ie.t vith chilktng- rt-seirchri to finderrstandI'eir are florded A valley f he first for Ill A is 

a tn. fcr agntiltUte Ia, itt.. tto a drotight-ppone far st(of .va-ter lie iland valley ming ssters inthe intctritirr tl,trecnofii(. 

l i, et respect er lptriy the iea of its -atir- andt wltirtlcor if it witci smalls(ale fariers ictiaily,irii;i tnlf 

Ji-d O1,tht- sirrue slipth ttflrtodediirutne oputirite inWest and Cntitrl Aftira iAththiifindetstiridrng,wale.,ray o iblut 

r-,tlti. , 't bec aiSe rainfall inth yrirt iivaiili. Wititir ,ii, inser cl s vwillbe ablteto Idrntify the fators that lit rise of 

-,tite viStJttelevel inoreases rontirnrouslI frri thii riper rilirtid villeys for food prioft irtinrrr lts pioiurs, v1l Ipritnt the 

,,ittt the bottrrrn Inmost valleys th ,.iter tale ,.%Illrfi-- de elopiti-itt and assessriir-t otf imprOvird ( tmpinenitscd 

i tret,,--irfiv of the valleyflor dri ,' [iItt of the ,r-,r aptpi s-,ut in t t orrite to wrt ifr the r il wrtld 

'll alid ic.(onortr fattot., ihltttg, strr of t.rt Withir th Ilar.er (5rote t. tit t(fnd iiallenye for Ill A's 

t :t-itt'r ontrol irindsctt-trtiri+t ,, i i-si -ii ls ilalyzeir.tand finally tndeSt'rnri,. punt t- ,it- hit --i1 tcl iantif1-arid to 

it,id inn rttr'tc rrl ,t'tirulttIr,il a itl it i r ni ( joliI(, peI i4 t i(i IIt tlrtn-vIilei a t rrl ii rlri t-( ii als-, toru its ill their 

, l (Onditirs uritr /t I fii-a O-lthitryti t hil ii- iyrl tt t r,i is-", mOf ti (rTir;J Iti- Inland Vailey Ssttis Fl searic 

.trI f I. t t ,rn II ln t'sirn e.aciirtr- rinir tr 

I tedtnrii, ot to in entire .-Jiigt- cr-Iii'(.t- io 'trl it l i oels tih,dversity. With thtse 

tn r tilt-.-riin Sfirtit-," li.it l- luit 'in - ,ii tiilliiictiitiir i tocf(-.ttl e nrih 

I, ind tf-al modeils, and 

,,+attra i+'i-t 'ntpri t . i I1 t l, r thneartual e-perien of inland Valleyfar er<, the +ir . fn r r of)iru c 

ti,,- of rti t di. 5 tht.r,,i i-, ,iijitt lo 4Irrvi, tint (lriith rW,.uit c 'mtll de in rpghii( altitiihrroligies f(rI rearhrrg rieal

ilrt til itinch ci.srt.rsirshtth frldi+t atsf(iftrhi>itrnttul tistaniafh oals/ ,tsiuti, ltS(. pridlictton 
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Decentralization
 
to the Savanna
 

ITA announced InJuly 1989 Itwas moIng pat ofits cowpea 
prc.grarn seeds, scientists and lab facilities from Ibadan, 
in tire hamid lo .lands, to Kano. nearly 900 kilometers away 

,nthe dry savanna of norlhem Nigeria Barely one ,eai later, In 
tine for fieId e perriments to be planted after the first irns of 
the sea:on, the ie.%., chStation has become a reality.lKano reeai 
Ie tianfer isthe f i-t a pr oci fcducentrahzlt1oi that vwillit) s 

see partsof II A's crop irpto Crernt r rais riloorrs p o g frorr 
lbdan helquailers to re earrtl rithe differentitrios 

,irc, 111
scCeintril Africa1 Mloret~colrc al zones of tir /Vest,ir 

than cilras is)cliiite nd -cerer'y. decentralizat ir volvus 
Ysnfilcint chanes ir IIIA's researh philosolph,,and objctves. 

)eceritralizatiron ofreseart 1s aalogical Inthe. volution 
(,f II A,- the Iititute's trtc iC 1on ,q'i-2000obse.,ed is 
1C)68 Ilire planners cited the scientfic achevements of the first 

t.-.odecac(s of rescaicdi at lbadan, especially Irs developing 

hroadrl adapted varieties of liporltant crops with i _sistence to 

awjorpathogens arid pests Ihese shccesses, the plan col-


, hided,Ino,,perm t a sinificant dererralizatron of Irrseal ch
 
Now Inihais fi adquriters to the zones,h5 e the ca-rmfiroditlcs 


ltjdiodreporlest food crops." 

"[l ta,,u 


act 

DIci irstr rhI<at s a callIlated stlratt',, for pl'omo1trni, sci-
,,ntiQwsc,ardi tht .,11r1 phracti iac t .hat 'Vll lead to 

tIi i pr ewrenis nitional iese, iltiesately,in r ch systesms and., 

s_. 


in farmers' fields. The strategy isbased on an axiom born of 
experience: science that is grounded in the real world of the 
farmer his soils and climate, his traditional, locally adapted 
technolcgy and cropping practices will be more responsive to 
the farmer's needs, more likely therefore to yield Improvements 
that Ihe farnier will adopt and that will Ultimately increase hIs 
prodiicwt!vit, than will scierice based in far-off lbadai. 

Ir thecaiseofcowpea. forwhich IllIAhas global responsitility 
ir)the intemational aricIlttorAi iesearch systen, two decides of 
sc(ir( ,it save prodluced a parados. On the one hand.liLadril 

IIIA I usuarhe s have developed cowpeas that,even without 
fertilizer, cair double the yields oftraditior al v,,neties that corn

brnri multiple resistance so impolant diseases including sesvi 
anidother pests: and that have tIre miediiM or shoil g owing 
dculii l, seed color and Irect plantstatute flvoir sdby Souse 
firisers But these ,iproved varietes still reqUl chmIrnical 
f ec ticldes, especally the erect types with uirifosr glroAisg 
ddraton (thatis, delt(-nninast) re plarsted as asole crop.whIc 


All of thre imrrovernents were eared for two possbilties: 
in intensive croppirssystem of cowpca gi)M inmectately 

follovin, rwaize Inthe suns did-foriestioist-savaisnI transition 
Zore alround Ibadan, and a pute croi irs northern savannas In 
rotation with millet theand sorghum. The major goals were 

identification and uscorporators of dcisease aird sect resistance 

Moving to the dry 

savanna, where 
cowpeas are 

traditionally 
intercropped with 
a cereal, IITA's 

I cowpea research 
is X I . should be better 

I iable to respond to 
farmers' needs. 
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into short-season, erect, determinate cowpeas for graan pio- Af-er the grain harvest, all leaves and sterns of both cereals 

ductron in reonocrops w th two to three rsecticide sprays,.Vhc. and legumes. which might improve the soil, are instead removed 

main beneficiaies were ccmrnero( iI groAers, who can afford from the fields for rise as livestock feed or as building mateials. 

chemical insecticides to support the irrprovecd vanietles inlarge- Commercial fertilizer-s are as unaffordaule as chemical insecti
scale monocultures. cides and herbicides, Aside frour the manure produced by his 

few animals, the resource-poor farmer has nothing to restore 

IIIA isshrftlngthe emohasis to improve cowpea productivity his soil. Becaus' of the infertile soil as well as pests such as 

in traditional cropping rl,*%yster t iri[ps, which prevent fri it set. and low residual soinlloistiir-elatell rinvolve cowpea-cereal 

ir t ire and are ,widely pac ticed ii tile Sahel anI (I1rYsavari, las in the growing season the farmers' locally selected, prostrate 

ofWest Africa For thi , Kano isthe ideal site: in the dr-ysavanna co,,vpeas generally produce very little grain. Average grairnyields 

zone of Nigeria. the heart of the voilid prime cowpea- of traditiorial varieties in Nigeria are estimated at about 100 to 

producr,, environent Itere, small-scale Nigerian Farmers 300 kilorianis per he-ctare, about 60 percent of the Latin 

ow. Armerican aver-age aid less than .t0 percent of the US average._pea oin se.eial million hectares to provide essential 

food and fodder. arnr a surplus of grain for" sale. Beyond its 

rlsmorirrce ,s food arid fodder, co.'. peais a legume which fixes For IIFA's c'awpea scientists, the move to Kano is part of an 

atrospher( nitiroen n the so. througilh the mediur of attempt to under-stand by looking at what the farmer- actually 

5; r On its roots. It can pro(Hce the es IrValent of thee, ask)ing what can be done within the ,rier's'hiotid balrterl does, 

30 to /0 lo,iri sof ruiroge per tertare per year. rrrairg it constr-aints to ma.imuze the productivity of both cowpea and 

an ipora rtontirtbitor ir Srrvtiriible ai'frctiltutre for+ 
the tire croppirlg systers as a whole. 

Tlhe emphasis is nowv on developiig prostrate, indetenrinate 

1esrI e -po fa er, aroi~rd Kiano oiterld wtith ver' plant types aapted to iter c oppii,. Cowpeas will be br-ed for 

differ eat. i urh Wr1ie hostile .. r4iilturral errviiinment than that both fodder and 'r-airn,for resstance to the insects and diseases 

of the transit idn zone Host corh va her e gro w prostrate. rlot of tie savanna: and for nric eased yields without insecticides or 

er ect. ast serwstve to phtoperod or di), lr]t ann ther efCre other pir chased sputs. Ard at Kano. pathologist sand breede s 

,ii 1ite-rlrr.ver an},ud,beini, irideteirinIrte, thlr glrviii,' will car, the battle against stnga and alectra to the parasitic 

(turiitrsi is inst fi ed1. bitt ne, i niie. pi sin 'to surrrht ansd w'eeds [iornic grotnd. 
riirnf,l Ts iriruS 'rsiw tuhes Oecririsi the; ,ire wieil adaptedl 

tointe(roppri, isnl. rnlint theIpr errruirt flrinisn, ihe K,iso st,ition is strategrcally located to enciragr col
s?,stern cs'crie iris rut !eu iris slti rrr rsl. Ilboc-atroin between A rese~arriers arud tiseir neunterpar'ts iniofi (ell elll 

broti rat ortal arid irteriatiorsil researr i systremis. lire sew I VA 

(ii.'.peiu, iri)irrrili- gro.'r) 

;(i.rr'ir i,,ml~let .rl rid;,t(nisrtsi i lii drfni r .air .vlerl-iillet Agricultiral Research (lIAR), which hasits headquarters at 
In the r'voist a.,mrrra, 1 ulti) station is hotiserd within the Kano branrh of the Institute for 

i, the rmarjor lte m(op iIrtrh (-si, (rp,, aire sr),.,,ni i elay. Ahmadi Bello Universit is /ara. IITA's scintific staff at Karo, 

th i r inrtarlly ircludirg a cowpea breederii et mil,r. tie le, iris lL~t I I' or four oop are i nd two plant physrologists, 
,

iulll if] ti ( ,olind at thil, si e t li'r fli .it .ist pall of the will wod closely with agronorlists, socioeronornists, patholo

o.'iln, sgist;nrd entornologusts frorpur scave~;ri. IAR. 

(ir thee cmreIn'• ti ,d t rn ,il (i( pplln its, the (I t. I he Interiational Crops Research Institute for tire Semi-And 

is i; detrierinti' cii..P', di' rlipir It blidail aie less Tropics (ICRISAI ). wihicaiIsisglobalresporsib lrtyirstheCGIAR 

itible ,5a.rurrs,fa,rrerlneed ci ipras that spread oit Close systriri for sot'i rul and millet, also has a Kano facility wilt) lAR. 

to 1il. o1r and lu.'+.tir late in the ,sr, so they do not Bc(.auSe covpea is only part of the in let-sorgi.IIM-rowpea 

(oriiet, vitht hc ea il (csirils fir ,inliht cr soil ioistutis. systirn, tirre success of the efforl depends on ciose coopeeration 

ci uIW'', raves for ill involved. nrioversents in cowpea might be 

(ittl- ued. irsf,r.rrs tidete irniti tp[ts!'. ,'i h (otilie prsible just b/ rorpoit;rig risease ainc pest resistance, the 
Bes( I,i-e the" estse( i1l17 v- a' th O strri; und ,.,th While 

!to ce .r'etitnuri ntri hr., filer theeur purr.,is sing goaiSts irsinevi iroriitvity of tre wiole system: cereals ;ifldt 

is tits (0 h,, stJffi, r ii' ts ii lts isle. 

trese ereri! ci¢. i, ulte'r iop',ife tp( il11 iiori oim O 
l Ill A is <ilii estilblirrir .I rtatton i thie ti iuridfor est zone of 

,)f .si-i io.'. fetlit ind i st ri tivs' Iliie os ,irir.-rattrtr Cameirori Sorth of Yiouniie. primr-lnly for reseri0i on r-e
(ustrt s,. rlu,il zr's 'i The firi rf trir rie.'rst-t1ns rs':,irnir si)tic(e isrraiernent and cassava [or its other pripal rI-ops. 

farn, -it H,ib ,.T) 'u.'rl-tes t isir riT I tio. tat e on a desicated 11lA will establhsh two additirnal reear r hstations irsappropi

loi i (urif',,, the r 'r , fhe rlti sg',m ate agier oilogucal zons of tropical Afr: a moist savannal(added to the ilso by 

u,.pe' is strfis(lerrt to ippolli th(' ( 'I's oi.vth and to 'tatn, forwolsonraize:anracowperstatcn,incollaboration 

(rrntsribt sire rniti en for the riterropped cereals insthe with the SoiJthie Afrcan Development Coordnrratror Con
fti r'. i,', 'eascr fenence (SADCC), for the southers Aftican region. 
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Profiles from IITA's 
First Generation 
of Doctoral Fellows 

P Frofessor Olaolu Babalola. a soil physicist, is head of the  -- or Margaret Hemeng, a fel-

Department of Agronomy at the University of Ibadan in 77 r lowship at IITA for a Ph.D. in
Niger'a Nematologist Barbara Hemeng isa senior lecturer nematology from November

at the Uni erwty of Science and Technology in Kumasi, Ghana. , 1985 to March 1988 was the
Dr Moblnied 1elan Dahniya a,an agrorromi 1stand the diector; opportunJty of a lifetime. Born
of the Institute of Agricultural Research of the linistr'y of _ in)Kumasi, Ghana. Hemeng fin-ArcrIt e,Natural Resources and Forestry, at Njala in Sieria ished secondary school inGhana,
Leone then continued her studies in 

SEngland. earning a BSc degreeIte common bond between these three African agricsIrural with honors in zoology and
leiaders is the crucial role that lilA tra Ining has played In botany, followed by an M.Sc. in
deterniing the direction and success o ther careers plant pathology. With these 

credentials she returned toIIA's founders recognized early on that agrilCItHIaI p g US- Ghansa in 1971 as aresearch officer at the govenment's Crops
irr tropcal Africa depends on greatly increased nrnbers of Research InItute. 
A.,!,an research scientists and other agricultural profe'Sion,Ils.
 
"rio c
isas it dvoeids on im+proved c op v,rietres andifiring, "While I was doing my master's project in plant pathology, I

irs. Aiong, the national agrictiti.ril research Sre'iW Cs 'Irnd had already become inter ested ir)hematology," stre recalls. "but 
IthitrAftrian national Institutions with wlrc IIllA collborate,,. CR1 needed a plant pathologist.- I-leifirst professional opportu

mid .. l11 f boar the iiltinrate responstbir ty forselectin, ,aiptr ',ir nity to 1)1ir ireher abidirng interest in nematodes the phylum
,irid
transfer rin,mprovetd technologies virlt of oundworms or eadwori ns, abundansall all ate severely r thr in water- and soils
Ii, rpeoed by the Ilck of trained airicultuiral professtonals aid in mriny plants and animals, including man came in 1976,
I rtiaior, in)Afr-ica for African agrici ltufralhsts at ill levels, from ,oonafter she had becomea lecturerat the Jniversity of Science 

t*tens,:on agents and lab techiciarns to polici-nrakers ,nd and lechnology in Kumasi. UST received notice of a senes of
officrals anrainnal prograris. there(fore. riats ]eerr a central tenet researci planning confrersces, par of a long-term irtermational 
of Il A's rnondate frornthe very beniririi, rematode project sponsored b, USAID, to be held at iTA. 

Ilerreng was invited to report to the first conference on
Inalmnost ,ears, IA arid prifessoral staff rave everything that was known at UST about the root-knot nema
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trirred 'ore than 6.000 Afnc,in agnc ltiriiists Of these, most tone inGlsana.
 
Iii * parliripited in a variety of groLij traring cor ises and
 
progranis, both at Ibadan and irscollaboratirg African countries Sibsequent conferences at IITA during 1978 and 1981More than '100 trainees have corse to Ibadlin for" research and further whetted her appetite for nematology, but back home
field eper rence leading to their M.Sc. and Ph D.degrees. she was fLjstrated by ierlack of advanced education or any way 

to get it. "Ididn't even kn )w enough taxonomy to identify which 
nematodes were attacking which crops," she says. "Wedon't 
have aresearch library her-e inthe whole countr/." Although she 
was already past 10,and narnied with two young children as well 
as involved rir teaching full-tirne, she resolved that Ifshe couldn't 
become a neratolo ;ist in Ghana, she would go somewhere 
else. 

'I went to the hbrsry and grotadirectory of (inriversitres," she 
says. "Iwrote all the uniersites rn the world" without finding
what she needed. frnally she wrote to F. . Caveness, a 
renowned neratologist at IITA, whorm she had known from "so 
many years" ofparlicipation innernatod,, conferences at Ibadan, 
Caveness offered Barbara f lemeng a deal: he would sponsorher 
for advanced tairning at I1A and serve as the academic advisor 
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for' iror gr'.rdciate degrlee studies: I orneng, woUld wo onl 

"Deforestatron and c-opping effects on soiland toot nematodes", 

par of in IITAlJnitvd Nation, IJniversity study on deforesta-
ti(Jrr. 

It /,as an offer I-lernenA could not refuse, even though it 

neant being away fron her hom rnd family for nonths at a 

:lreo. -lenieng sot up a lab a livr(h.rtquaersin Benin City. if 
,outh-westen N,3ler a. With two colleagues, sfheospent most of 

hr: time for rnore Joan two the bu''. (olle( tin,"er''in dita 

in ,a forest presere and roil in, blarniual reporl's to Ibad in 

In Hat (fr 1988 I-temeng i ettt nod to Ghna. her home and 

fimil, and her teaching, positron at US I innKlinnasi. She broughrt 
with her 2 monrths' 't of dala and the ( Onvictlon thrat she 

had tire ra wmatelIal for a sl,,,nificant contrbution inrernatology. 

'"r. Caveness ne-s" she says. "that no onr else ,n the vor Id 
had ciune this work.:." 

I wo years later I-- lrnerig is still analyzing and writ ng ip her 

data Theanalysis has to be done whenever she car borow tiroe 

o a cornpiter at the goveriient's Crops Research Institute. 

lire la( of an adequate research library at USI, or anvhere 
inG',aria. d,_'ays the literature search that will be tiue foun~datorn 

of rr thesis. I-lv,ng persisted so Iong and ccrrle this far. how-

ever Barbara I lemeng isnot about to give up he frilly e. pects 

befo-e Gonu'to submit hier completed disseltatrrrr to US I. 

Iri (ompar'iso w.ith the obstacles she faces iri Ktirniasi, 

I iemen,,'s e'. perlence at I1A was lie the best of a;ipossible 

worlds '!-or rebear-ch. II A has the equipment, and tfie people 

to advise ou They've got a ver'y good r-esearch library where 
ro can do 7cur lterature revew: you can get whatever 

references ,ou need within two days. 

"Ilete are io scentists there all the sciences arei+any 

riter relatei. Evor-one isver-ybus, btujt also ,ver/friendly; tiey are 
.,iling to give you any unforiatror yri want en any aspect of 

otri research. The scientists come fr-oni different countnes, 

.i',rh different characters: it's almost like you've been thro gh the 

whole world. The contacts and interaction I had tiic're didn't 

stop .,,hen I finished ny wori. I'm still comiii cating with therii: 

!hart's been the rost ,rnportant ilspect of my IITA trainig'' 

-fec long-standcing I TA connection is aimatter of consider'-

able p!deand pr,,rtcalvlue. A lernenii lectuire onagcoforestry 

to tudents at the UST Schoiol of AgriciltUre ciiicly tinis into 

In insplatronal d,'-crrptionofthe opporit1Jiesforr esearchand 

trarning at IITA. F en I-erreng's Lr(!rerr -adt.Jactes get in early 

c,useofl IIA training: 'hie has sent sore ofhec best US I sttdents 

tri Ibicai w rtii riodest Oescarcii projects irier tue g+ildance of 

Ill A scientists. I -emen hopes that this bref e.peri ence at 

Ibidan. 'siichr cocints toward the bachelor of science degree in 

ariculture, will give her st.idents ain insatable taste for topflight 

s( entifi - rescar'cih and the ambiticn to becorie Ghana's futire 

researchers. 

uMihred Dahny~a I ad ia

ready left Sielra Leone to 

j'geit n MSc degree inaronomy 
eIVI 

it the Unr-1vtycr(f illinois . whe~n 

the oppolln$ty to pJrsje his 

cdoctoral 'esearch at il1 A 

faeouigfrthcm hacl.to Africa.!Rre 
i,i reetown. Dahrya was one 

PQ." t of 0 children fhelr fat her, a 

civil servant, sent six (three 

brothers and thiee sisters) to 

IuInIVersty. 

One ofthe fir st students at Njala Univer-,ity College. a branch 
of tire Uriiversit y of Sierra eoeri founded i11196.1 with USAID 

funds, Dahniya got his B.Sc in a iculture in 1968. A USAID 

fellowship took him to the Llniversi ty of Illinois, where lie 

receved anlM.Sc. in)atono r I1 19 7 1. 

"My research irr th e U.S. vas in imizi." says Daiiniya. His 

thesis title: "Incorporated maize Oianic material effects on 

sulbsequ1ent cops". "I beciarme interr rtstidcI ii root andcituber 

crops cassava ind sweet iottr Il e best Iliac' to study then 
was in Africa. froir Ill A publication~s that lid f()iirl th~eir way 

to Illinois, Darniya heard of the nei Internticonal institute if) 

Ibadan, Nigeia, wiiich had a i(seirch pio3ig iin roots and 

tubers getting under way. 

Dahiya carre back to Sieri l eone is in assistant lecturr 

in the agic nony depailnunt at Njala, with titre out in 1972 to 

get a postgraduate diplona in agiru iltiural rieteoriology in Israel. 

After attending annual root-crops meetings at IITA in 1975 and 
1976, hetreg sterelin October 19/6 asacictoal stridentniii the 

agiorioomy dpatlrii(rt at tie University ofibadan arid sined on 
at IITA to do firs thesis research oil "Defoliation and grafling 

sti Idies of cassava ailci sweet potatoes." 

Tue subject has special -elevaricei for Dahniya and for West 

a lot of leaves from both 

cassava arid sweet potato." he explains. "Iwanted to know the 
Africa. 'li Sierra Lecone we eat cqcuite 

result of contircual leaf removal on tuber procuition." 

With hs PhD. deg ee. awarded in 1980, Dahlya became a 

senior Iectuirer., Irer in assocate professor. in the agironomy 

depariment of Npl1a Urirev- ty Colloe. fIle has served as head 

of the depatiments of agronomy a;'cd crop sciences Most 

recently, in 1988. lie becrrne director of tile Institciute of 

Agricultral Research in Sien-ra Leone's I 'inistry of AgrIci itire. 

Natural Roer tIces and Icriestry. 

As his career rri Sirra I eone has progressecd. Dahniya has 

maintained close ties with 111A. I le corres back to Ibadan at 

least once a year. for IIFA's annual root crops collaborators' 

meeting, wihich draws cassava aind sweet potato resear'cher's 

fiom many African cocintries. He sends3 a steady stream of 

stuients and researchers frori Sien-a Leone to Ibadan, "The 
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undergraduates go to do projects," he says. Of three under-
graduates from Njala at lbadan in 1990, two are working in the 
root and tuber program and a third insustainable agriculture. 

"Staffmembers get agood bitof research experience at IITA,
not just in their own area of specialization but in quite a few 
related areas," Dahniya says. "Sometimes I ask for aparticular
training course. This year I sent the training officer from IAR for 
two months." He has also proposed sending a graduate to 
Ibadan to learn the method for evaluating the cyanide content 
of cassava. 

The cooperation works both ways: at Njala, IITA supports
two in-country courses that train extension supe.rvisors in 
cassava and sweet-potato agronomy and innutrition. IITA also 
cooperates with IAR inaroot and tuber improvement program 
to develop cultivars that are adapted to Sierra Leone's environ-
ments, resistant to major diseases and pests, high-yielding,
nLtritious and attractive to consumers. IAR also adapts and 
distributes other improved IITA varieties in Sierra Leone. In 
1990. I-\Rgot halifa ton ofstreak-resistant maize fiom IITA for 
multiplication and distribution to Siena Leone farmers fighting 
astreak outbreak 

or Olaolu Babalola, a lec-
F turer at the University of 
badlan early in the 1970s, the 
opportunity to do research in 
soil physics at IITA made all the 
differencebetweenachievinghis 
ambitions in Africa or going
abroad for the second time as a 
student. Babalola's motheis I-

' literate. His father, a farmer and 
Scarpenterand an influential per. 
•1 son inhis village, near Ife town, 

can read and write. Their seven 
sons and one oaughter, Babalola says, were all educated. 

Babalola's initiation into agriculture was fortuitous: he was 
one of four students from his high school selected for a job as 
an assistant technical officer with the Nigerian Department of 

Forestry. A Commonwealth scholarship in.foresty was his 
ticket to Vancouver, British Columbia. for abachelor's degree.
A United Nations fellowship then took him to Oregon State 
U n i inthe U.SA f6i a........... 
 ,ee s i cs. 

Required to return to Nigeria and the Department of 
Forestiy as acondition ofhis fellowship, Babalola faced fiveyears
inareforestation program in the remote northem part of the 
country. "Itwas too quiet inthe north," he says. ""There were 
no suitable partners for me to man/." Feeling the urge to settle 
down and start a family, he "bolted away" after one year and 
took up acareer as a lecturer at the University of Ibadan. 

"Irealized that to remain inthe profession I had to have a 
Ph.D,," he recalls. "The problem was that there was no Ph.D. 
program insoil physics inNigeria-or anywhere inWest Africa," 
His only choice, it seemed, was to desert Africa again to study
inEngland or the United States, Instead, through the interven
tion of Rattan Lal, asoil physicist at IITA. Babalola was able to 
do his research at IITA while continuing to lecture at the 
University of Ibadan, where he was also registered as adoctoral 
student under the supervision ofan agronomist. Infact, his real 
supervision came from IITA. 

"Ifound IITA afar better place to work than auniversity," he 
says. "At IITA Iwas part of an ongoing program, and Lal was as 
interested inwhat Iwas doing asIwas. At Oregon orVancouver, 
astudent selects atopic and works alone at his or herown pace. 
At IITA, Iwas given acertain time to achieve areal research goal.
We shared information: I discussed my work with farming 
systems people and collaborated with an agroclimatologist on 
myresearch design." 

Once he had finished his Ph.D, and had joined his university
faculty full-time, Babalola found that his increasing academic 
work prevented him from continuing research at IITA. But inhis
role as teacher and advisor he has been able to steer new 
generations of promising students-undergraduates as well as 
graduates-toward IITA, carefully matching his university's aca
demic goals to the practical research objectives of IITA's 
programs. 

"IITA hasaresearch set-up that the university lacks," Babalola 
says. "I can tell an IITA scientist that we are working on
something and we have student who isinterested inaparticular
line of research. Ican ask the scientist: does this fit inwith your 
program?" 

Like Barbara Hemeng inGhana and Mohamed Dahniya inSien-a 
Leone, Olaolu Babalola inNigeria ispart ofwhat has become 
a tradition in training in African agricultural research. The 
product ofthat tradition isagrowing African network of leading 
specialists, trained in their tropical homeland to address its 
unique and urgent agricultural needs. 

26 



IITA Today
 

27 



About IITA
 

n 1967 IrfA was established as an international crops that can be integrated into improved and 
research institute with headquarters on a 1.000- sustainable pio(duction system,, 
hectare filtn at Ibadn. Nfi'rrla and '.,ithlink ,ith I hrsis the shared til of int of the iristithtes in 

national prii,rtrns in many countrie, of sh't)-h'trh<nt tho CGIAR systen) IlA (oridt(t,,,varietal ,i-
AfMic lIt became the fi t AfiiLai . in A,a'.orldvilir Ii ('i ntiitrietwOr k.of inte'i ntlo rli ar,ic Sii,Ch iril1,.(l1ii (a5C,-,,ttl, .tiitirit ll (h liliitlr* pl~ltlr . 0.1 .I *.,peti ,!rlI ' huln 

flnomnas the CuOnultt,e Group (o InteraitnitIl 
A~i/IultrilR'*:<IchCI[ 
 )the Iedor~i[ ,c'i~bli 3 [to ,twr,, thei ;,itti mal ,, ui, earch 

of Ni4geria p .rided1.000 lii tw It (if n i netlll , lh Ith ri , ,I Ilih ,'r arrlt i ill ilIrr,ii 
'nstitte's hetd luItrI , i d ( petr il.'eritail ftir ,it itil',t prt i)f ,,,Iili nl) rl ' Iifrl i tit, of 
lb.tdan, ..dide thl ird irldkl( rlr ritni, l 
proLd'd thu aiti P 'tiil 

j foi(lndi.ior, trtirrl , ril l ti othri ;tiuetch ttiri , 
iptrilrf [fir,O binit io liri tiltlie niXtII IlliA', iii ii 

Objectives. 11,Afi,, fi,i )bjt,,tt.u tlif t, ri ,t,t li.o;orr iqrn irtlnt,
dutc'r ,'term. for thllI TOc J" r ,tlrri .irrt ,triO in 

ser'v ttr o rittiral! res(.)oirt.l for tl i I, 1-trat i itorri 1.o1 ic qullfit, ,lndfood ',torir.e 
,culture iII tn hlrisrr t tlsiibhirrd trnpa(3l WAiio pro, rd' fll i trlA ir ordi to ilo t ' 

Hlitic. is globtl (oir ern that Africt ' A ii,' r l-i t(t illi l IOl ilpl ,ri nf 
populJatior is plnacii icrtel in , presiur cm b1ti( F (" a ii ( 1r1ti t.'l IIf i (rI iril,(litl p' ihl,Ifil(i I,
natlrilari I t mi s ,atdO Ilirthftffc ,f l I hit ,1r(.ti ,lr,.ttlte irt tecthleri /lofirtt t lril' Ilit. h i 

Irt llOftonlt ftrmi .'Strn)" 
 t ilt.IrlOt Ct- inf]nl C((liveln ti Corwi'wro(ir l 

[ITA Trustees and a ,tr 115
Senior Staff April irfpro0.v 

pr o t15 tis )iiw, it'i to their iin(lrt ,SrC
2 I w the pefrr,rotn of ,elected food bl iothfod ad feeud 

1990. 
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With a geographical mandc.te covering tropical - Biological Control 
regions worldwide, IITA focuses on the lowland tropics (emphasizing environmentally sound integrated 

of West and Central Africa. IITA conducts research pest management) 
and training activities at its headquarters and at 
substations in West and Centra' Africa, and in - International Cooperation and Training 

conjunction with regional and national programs in (emphasizing the strengthening of national 

many parts of Africa, As a means to enhance the agricultural research systems) 

practical relevance of its crop improvement research 
to fanning conditions, IITA has begun to decentralize • Information Services 
its research from its headquarters to locations in the Library 
various agroecological zones where its mandated Publications 

crops are grown. (See "Decentralization to the Public Affairs 
Savan'na" in the Re,,-rarch Highlights section of this 
volume.) • Research Support Units 

Genetic Resources
 
lHTA programs comprise: Virology
 

Biometrics
 
Resource and Crop Management Analytical Services
 
(emphasizing farming systems with mal rr IITA Farm Management
 
crops and soil resources)
 

The main conduits for shanng the results of IITA
 

Root, Tuber and Plantain Improvement research with national programs are training,
 

(focusing on cassava, yam and plantain) germplasm exchange and publications/information
 
exchange.
 

Grain Legume Improvement
 
(focusing on cowpea and soybean) Training.The training program isone of IlTA's principal
 

means of achieving "transfer of technology" in
 

* Maize Research agriculture from international to national levels. Training 
can help inbuilding African capabilities for agricultural
 

Rice Research research and food production by increasing the corps
 

(activities being transferred to WARDA during of competent research workers for the humid and
 
1990) subhumid tropics. To date, over 6,000 trainees have
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participated in the range of training activities, including 
group courses, doctoral or master's degree programs 
and short-term study projects. 

Germplasm. The genetic -esources unit isinvolved in 
collection, documentation, storage and distribution of 
germplasm of IITA-mandated and other important
food and agroforestiy- crops. Over -10000 accessions 
of gemiplasrm are stored at Il11A. including the world 
cowpea collection of 15.000 accessions frori more 
than 100 countries and 11.00 accessions of rice, 
chiefly from Africa. Seed samples and information on 
them or the characteristics of the species are nade 
freely available on request. During the first 12 years of 
itsexistence ( 1978-198)), IITA distributed over4 1,000 
samples to non-IITA Users iniover 80 countries. 

Information. Information services together with the 
research programs provide infomiatron inmany forns 
to scientists inusercountries. Publications are distribu-
ted on a regular basis with amailing database of over 
8,000 addresses. Results of collaborative and other 
research aredisseminated through network newsletters 
and monographs. IITA's library facilities include a col-
lection of over 35,000 books and periodicals, a com-
puterzed bibliographic and database service,microfilm 
and CD-ROM facilitiesand ascientific literature service 
for selective dissemination Interpretation and transla-
tion se-vices support meetings and trarning activities. 

Through these means IITA maintains vital links with 
national agricultural research programs. By testing 
IITA's innovations, adapting them to local conditions, 
and carrying them to farmers, national programs can 
translate research into increased food production. 

The Institute. IITA employs about 180 scientists and 
professional staff members from over" 40 countries 
and about 1,300 support staff mostly from Nigeria. 
Half the staff are located at headquartes, where 300
hectares of the 1,000-hectare campus have been 
developed for experimental fields. An 80-hectare 
research station lies in the humid coastal zone at 
Onne, insouthern Nigeria. A 30-hectare station was 
opened it 1990 in the d y savanna zone at Kano, 
nortlem Nigera,iain collaboration with Ahmadu Bello 
University's Institute ofAgncultural Research. A station 
at coastal Cotonou. Republic of Benin, houses the 
Biological Contrcl Program. A I,000-hectare. high
rainfall, humid forest station is being established at 
Mbalmayo inCameroon incollaboration with Institut 
de ]a Recherche Agronomique (IRA4). A moist savanna 
station isbeing plannedforC6te dlvoire incollaboration 
with Institut des Savannes (IDESSA). Eight major
collaborative projects were under way in western, 
central and southern Afncan countnes at the beginning
of 1990, while other projects were being conducted 
on a more limited scale throughout tropical Africa. 

IITA isanonprofit, international agricultural research 
and training institute supported pnmanlybythe Consul
tative Group on International Agricultural Research 
(CGIAR). Founded in 1971, CGIAR is an association 
of about 50 countries, international and regional or
ganizations and private foundations. The purpose of 
the research effor-t isto improve the quantity and qual
ity of food production in developing countnes. The 
World Bank. the Food and Agnculture Organization 
of the United Nations (F-\O)and the United Nations 
Development Programme (UNDP) are co-sponsors 
of this effort. (See note on page 99 of annexes.) 
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Resource and Crop
 
Management
 

he twin challenge for agricultural research in 

tropical Africa is t, enable farmers to produce 
enoUgh food for a growing population, while 

sustaining the natural resource base so that future 
food productIon will not be curtailed. IITA's Resource 
and Crop Mnagernent Program concerns itself with 
both sides of the food production equation crop 
piroductit/ and resource sustainability inits research 
to riprove srimallholder fariming systerms in the three 
ran agroecolo,,ical zones: the forest (humid tropics), 

moist savanna (subhumid tropics) and irland valleys 
(wetlands. or lowland areas which are flooded during 
the rainy season) 

Fraditionally. fariers in the African trol)ics have 
solved the sustainability problem by permitting 
farmland, which loses its productivity rapidly under 
cultivation, to revert to natural vegetation and regain 
fertlity during fallow periods lasting from 5 to 20 or 
more years iThe fartrr,,-vwould turn to eailer fallows 
ready to be e:,potecl again or to virgin areas, in a 
pattern of shifiing cultivation that would avoid 
permanently degr-adngthe resource basewhile keeping 
foodproductionatashighalevelaspossible. Agnculturie 
-was thus "sustainable" in the long term over a broad 
cropping area 

I lo-. e-.er, the rapid growth of population and 
deriand for cropland i)nrecent decades has upset this 
balarce Population in sub-Saharan Africa has more 
than doubled since 1960, and will double again before 

g+ ,inA ,.g.++ ii.vl, Peeittiiier-

the next quarter century. In order to meet rising 

demand for food and other agricultural commodities, 
the land under cultivation has had to increase 
substantially, often at the expense of restorative 
fallows. Many new areas have been opened for 
cultivation using techniques which can lead to serious 
degradation of the productive capacity. As a result, 
the sustarnability of the system is being threatened. 
There is an urgent need for new or improved 
techniCLues or systems of land development and 
management that will enable production to be 
increased, prevent degradation and yet be compatible 
with prevailing fairning systems so that farmers will 
ealily adopt them. 

IITA's Resource and Crop Managemer Program is 
thus organized (see dragram below) to conduct 
resear'ch which addresses these issues in two major 
activities, in parlnership with scientists in African 
national research systems: 
s Resource management research to studythe natural 
resourcebaseanddevelopexistingornewtechnologies 
for smallholder farming systems. 
* Crop management research to synthesize the 
products of resource management research and crop 
improvement research (conducted by crop-focused 
programs at IITA) into sustainable and more productive 
cropping systems. which are compatible ,vith the 
resources and objectives of the smallholder. This 
synthesis isinessence the goal of the concerted efforts 
of all IITA programs. 

Agrocological Zone Cropping Systems Reseath 

CropU [loi£ , I'd I orest S stems 
Researc Group 

Saanna Systems 
ReseardiGmp 

Sod Cheiwstr 

0o1Prrsis Ar;onomy 'Agronomry 

Soil Fe iity - Arniclturai Economics - Agricultural tconomins 

Soil Mlicrobmofoon 

Agrocii natoiog. 

Agncultural Econorirics 

Weed Science 

Inland Valleys Systems 
- Rescaich Group 

Agronomy 

Agncultural Economics 

IIdrology 
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Labor required to
clearlandur 


cropping is
becoming harderto 
mobilize in many 
areas, 

Agroecological background 
Within the general framework of the main climatic/
vegetational zones of forest. moist savanna and Inland 
valleys, the two most iniportant variables aresoil type 
(chiefly acid nonaod) andand population density 
(high, medium and low) 

Soils. A sirple categorization of tropical African soils 
would include four general groupings: 
* Highly weathered acid soils. 
* Highly weathered nonacid soils. 

* 
 Nonacid soils from basic and volcanic materials, 
* Nonacid hydromorphic and alluvial soils. 
They have varying management requ:rements and 
different tolerances for intensified or continual use. 

The humid forest zone of West and Central Aftica. 

which includes over 55 percent of the land area of the 
countries of IITA's prlirmay focus, has mostly highly 
weathered soils that are strongly leached and acdrc, 
They degrade whenrapidly clear-ed of natural 
vegetation. The central piroblen for agriculture here
is to maintain soil fertility. 

The moist savanna (subhumid) zone also has highly 
weathered soils. which are generally less leached and 
acidic. Ihey are, howvever. susceptible to compaction 
and erosion In some areas, originally nonacid soils 
have acified, often as the result ofuse of acid-fon-ing 
fertilizers. In the highlands of western Cameroon and 
East Africa. less- .'eathered soils derived from volcanicash and fenomagnesiurn rocks are productive. 

Ihroughout both humid and subhumid areas of 
West and Central Africa, hydremorphc and alluvial 
soils are associated with swamps, lakes and rivers in 

the distinctive agroecological zone of Inland valleys. 

Population pressure. Senous degradation of the 
Iesource base appear-s to be occunIng under differ ent 
traditional far ning systems in many places where 
population densities are either- high or low. 

In densely populated areas, fallow periods have 
often become significantly sholer, resulting in 
accelerated leaching of nutrients, rapid oxidation of 
organic matter, increased weed populations, erosion 
and decreased moisture retention. The farners' 
options for coping with these problems may be 
overwhelmed by the rapidity and extentofthe changes, 
and, in extreme cases, rn-eversible degradation of the 
land and soil may result. 

Paradoxically, there are other rural areas in which 
t~o few rathc:- than too many people make it difficult 
to maintain productivity. Substantial labor is required 
to clear land, to keep weeds under control, and in 
sloping areas, to constriuct ridges or tenaces to prevent
soil erosion, In many cases, the migration of large 
numbers of young males to ur ban areas, togetherwith 
Increased prinmary education forchildren, has removed 
a significant portion of the agricultural labor force. As 
a result, it is increasingly difficult to mobilize sufficient 
labor to clear trees from land that has been under 
fallow for long perods, to cany out essential tasks such
 
as weeding and planting at the optimal times, and to
 
maintain ridges or other soil conservatron measures.Thus, productivity maydecline as lack oflaborcompels 

the repeated use of the same land, elimination of
restorative fallows, and the neglect of tasks needed to
 
raintain the resource base.
 

Potentials and limitations. Each of the main
agroecelogical zones has different crop productionpotentials and constraints. In the humid forest,
production potential is greatest for root crops, tree 
crops and plantains,and in general multistory cropping
systems are most appropriate. The acidic soils in these 
regiuns contain few nutrients. Toxic elements that can 
inhibcrop growth are found in
Many of the niuch of the subso.imporant nutnients of the system are 

present more in the biomass than in the soil, and thus 
manipulation of the biomass is impor-tant in preserving
productivity and making the best use of the productive 
potential, 

Inthe moist savanna zone, the productive potentialelfo 
cereal and grain legume crops is greater than in the 

forest, and soil constraints are generally not as serious. 
However, poor soil structure and other physical soilproblems remain important. There is also significant 
nsk of erosion in many areas, Some of the main soil 
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types ifnthe savanna and transition zones may be 
subject to acidfi(aton when intensively cultvited. 

Erratic and inpredictable rainfall, and resulting periods 
of drought stress, ate significan' problcms for (rop 

production, and integrate( soilarid water rmanagenent 

is often needed to hee increased yields 

re ,.etlainds in(lide coastal plains, inland basins cf 

ean, of the rver syste s, river floodplalns,and inland 

valles and swanps. Lhe 5 fomi an estimated I0to 20 

percent of thIe hlrind arid subhmirind rowlands of West 

and Central Africa, the region of primary focus for' 
111A. In iriny innstanccs, their pi oduction potertial has 

not b'.en developred Ihe inland valleys are often 

especally suitable for snallholcer development airl 

for pi oduction ofire and assoiated crops. In general, 

sistannabiIty of production is tch less a problem iii 

thest wetland areas than in most upland regions. 

I tov.evec,sc.1l eat ofpests for"bothtoxicity and the tht 

crops and people can Le s( ious obstacles to 

development,a c,) the socioeconornc fac',r, that 
reduce the availability of resouirces needed in 

developing irnand valleys 

Resource Management Research 
Research to guide managennent and conservation of 

the natural resource base involves the search for 

zustainable crop production systems. This task is 
fundamental itAfrican agiICultural development and 

isenormously compleu. 

Resource management research entails three 

conceptual , ges of activity. 
• Measure nt and analysis of the coninonents of 

tiheresou!ce b;,se(physical, chemical. biological, 

socioeconomic). 
• Analsis ofthe deteiiinants ofstability/degradation 

of the resource base through study of the dynamic 
interactions among those components (for- example. 
transport and storage of water and sol nutrients). 

* Design of resource management systems through 

use of principles identified in the analysis of stability 

and degradation (that is. modification of existing 
practices or desrgn of nezv ones which can stabilize or 

increase crop output while avoiding degradation of 

the resource base. 

IITA research activites in resource oranagement 

are conceived under five headings, and are developed 

and linked with modelling, as illustrated in the diagram 
in the rghthand column: 

1. Resource characterization: descnption and mapping 

of the biophysical and socioeconomic characteristics 

of the IITA mandate area, 
* Intensive studies: 0urveys of fallow management 

systems (crops, fallow vegetat:on, soil characteristics,
 
field size and household characteristcs of fallow

based farms).
 
. Extensive studies: clirnatic-elevational map of
 

randate area (climatic data fron available stations in
 

West and Central Africa; elevation map; construction
 

of climatic surface),
 

2 rocess ,,tudnes of the resource management
 

c..nponents contributing to sust.,nability, often in
 

collaboration with advanced laboratories and
 

institjtions in developed countnes.
 

* Biological regulation of nutrient cycling in alley 

farmnin, as compared with mronocrop systems (rates 

of nput and decomposition of crop residues and 

hedgerow priuningsrate of nitrogen fixation: among 
otnrs). 

* Interplant competition under different types and 
intensities of management (weed seedbank changes 

through clearingand croppingsequeince; weed growth 

and respronse to management; among others). 
• Crop growth modelling in collaboration with the 

corrmodity improvement progrars. 

3. Design of technologies for managing natural 
resources and overcoming constraints in production 

and sustainability. 

* Cropping systems incorporating trees 
(improvements in the physical and chemical 

charnactenstics ofsoil; increased stability ofyield; multiple 
outputs). 

* Cropping systems incorporating herbaceous 

Ilgumes (improved weed management: control of 

erosion: no-eased soil fertility). 

-1.Comparative studies ofwhole cropping systems to 

Resource On-Farm 
Charactenzation 4 Testing and 

Validation 

/ 

MModelling 

Process Studies Comparative 

;i System Studies 

"
 

"
 

Technology 
-, Design 
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investigate interactions among resocirce management 
components, 
. Comparison of tra i .,al, tree-based and 
herbaceous legume-based fallow r 'anagernent systems
(interaction aetween weed management and soil 
fertility; competition between fallow species and crops:
labor requirements). 
- Companson of whole cropping systems. 

5. Testing. validation and adaDtation of resource 
management technologies. 
. On-far) experiments in collaboration with the 
crop management research groups and national 
agncultural research agencies (e.g. with alley cropping 
technologies). 
. Use of modelling to determine environmental 
adaptability of technologies (e.g. alley cropping, tillage 
practices) inrelation with long term sustainability. 

Resource Management Achievements 
From the results ofaboit two decades on Afican soils 

and the ecological and socal setting in which African 

farmers cultivlte th er cCops, 11TA has leamed that the 

essential principle for preventing or retarding soil 

degradation is to: 

- Maintain a coer-of oranic matter on the topsoil,

This mulch mirn cs rnd replaces the effects of the 

forest ecosystem in protecting mindregenerating the 

productve capicity of the soil. 
 [he mcilch protects 
the soil frorm strJctural danage fror r-airand excessive 
temperatur es, supplies or ganic niatter to replace that 

Acover crop of , .. ,
egusi melon helps j -L.... ? 
in controllingweeds , ,,in this intercropped g~lfield of maize and. 
f m a 

6. 

lost inmicrobiological processes, encourages beneficial 
activity by earlhworms and othr soil fauna and 
reduces nutnent leaching and acidficaton. 

Other important pnnciples arsing fron tre researcr 
include. 
* Lirmit use of reavy equiprnent. inrorder to vod soil 
compaction, and select or design equipment to use 
which will exert a low piessure on the soil. 
* Loosen compacted soils where they occur and 
restore their stricture. 
• Propagatemixedcroppingwith shallow -and (1ee)
rooting species, for efficient use of soil nutrients, as 
opposed to continuous inocropping. 
* Use fertilizer judiciously in order to balance soil 
nutnents and replace losses but avoid overuse with 
concomitant problems of soil acidificatron and 
toxification. 

The major research pioducts are consider ed to b. 
prototype technologies which are intended to be 
developed or finished through adaptation by national 
agrcultural researich systems in Africa. which vwil in 
turetend then) to fir'mes. Ihey include: 
* Alley farming. A Mears of sustaining soil fertility 
and an altemative to falliws. alley farning is an 
agroforesty system .n wh'h irultipur-pose trees 
(cisiallylegur es) are plantedinrowsvhile food crops 
are planted in the "alleys" between the trees. Soil 
nutr Mon is improved through nitr ogen fixation by tile 
tree species and application of tree pilnings for their 
organic matter. 
• Mulches and cover crop systems. last-growing
legurrinous cover crops are planted to provide a 

er 
constant soil coverbefore dunnanafterthecoppng 
phase. in order to retard soil degracation and. inmany 
cases, to suppress weeds.a Land clearing and development. When land rmust 
becleared by nachire,soil disturbance an( subsequent
 

ieroson
can be kept to aminimun with such implements
 
as the shear bladewhich cuts the vegetation at ground

level. MinimUr, or zero tillage with tile rise of cover
 
crops, muches and herbicidis isrequired when land
 
is cleared in this way.
 
* Tillage method. Studies at 1lrA and els-where 
have shown the advantages of minimum or no-tillr1 ,e 
falr-minp 
• Fertilizer and soil additives. Appropriate ferilizer 
regimes have been developed which should enhance 
crop growth and not cause soil ac dification or toxicity 
problems. 
* Improved fallows. Some research has been done 
to impr-ove fallow management practices that would 
be more efficient in restoring soil ferility than are 
unmanaged bush fallows. 
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Conducted mainly at its humid forest station at Acio baterii, indigenous to West Africa, isvalued as 
Onne insouth-eastem Nigeria, IITA's research on acid- --a fuelwood and as a 'living stake'!-for support of yam 
soils has followed two different but complementary vines, In parts of south-eastern Nigeria, it fonns a 
approaches to soils management. component of amanaged fallow system which has 

evolved out of the mixed-species bush fallow system 
The firstentails soil amendments, inthis case by the more common inthe area. Insome instances, farmers 

use of lime and related materials, to combat acidity of Imo State manage the tree inrows analogous to the 
and aluminum toxicity inthe soil. Experiments over a hedgerows used inalley farming. 
numberofyears have shown that even low applications 
oflime result inreduced acidity and toxicity,permitting In collaboration with Nigerian scientists and the 
significant yield improvements incrops such as maize. International Council for Research and Agro-Forestry 
Additions of lime to experimental fields increased the (ICRAF), IITA ispreparing asurvey to identify other 
effectiveness of magnesium fertilizer applications in indigenous t ces for multipurpose use inagroforestry. 
1989 experiments. 

The interactive effects of our two approaches to 
Lime and other related fertilizers are not, however, soil management will be studied during the next four 

always available within the forest zone of West and years. Much ofthis comparison between conventional 
Central Africa. Although large quantities of nitrogen soil amendment (utilizing lime and fertilizers) and soil 
fertilizer are produced inNigeria, it cannot readily be organic matter "manipulation" (utilizing trees and 
found even within Nigeria, because of its high price herbaceous fallow species) will be conducted at the 
and transport difficulties. IITA isembarking on astudy new IITA humid forest station at Mbalmayo, 40 
with the International Fertilizer Development Center kilometers south of Yaounde in Cameroon. A soil 
(IFDC) inTogo to examine availabilityand potential of chemist and soil physicist have already begun to 
the raw materials in the region. Another problem, in prepare for surveys of local farming systems and the 
the case of lime, isthat many soil nutrients can be lost natural resource base of the forest environment. 
through leaching because they are released as aresult 
of changes insoil acidity. Weed control is another important focus of 

resource management research, A weed is a plant out 
Both these problems are addressed inIITA's second of place. Plant species which play auseful role during 

approach to acid soil management, by enrichment of fallow periods by helpingto enrich the soil may, during 
the soil with organic matter through use of fallow cultivation periods, compete with crops and become 
species, including trees. The 1988/89 IITA annual serious pests. Since the small farmer usually has to 
report describes IITA's success with alley farming, a control weeds by hand, weed control is often the 
particularapplication of this approach inthe transition biggest demand on his or her labor. 
and savanna zone environments. Similar experiments 
have been conducted with trees, shrubs and Weedcontrolpracticeswhichreducelabordemand 
herbaceous fallows at Onne, in the humid forests of are high among IITA research priorities. The two main 
coastal south-eastern Nigeria. alternatives are the use of herbicides and cultural 

practices for biological control, both of which are 
Herbaceous legumes such as Pueratio seem to being researched by IITA scientists. Cultural practices 

perform equally well in alley farms in both zones, offer the better long-term solution because the cost 
whereas the most widely used tree species, Leucacna ofherbicides limits theirpotential use by small farmers. 
leucocephala. does not perform well in the humid 
forest at Onne. As a result of recent research on Speargrass, Imperata cylindrica, is one formidable 
herbaceous alternatives to Leucaena, IITA has weed which can be controlled by both chemical and 
identified anumber of successful species. Among the biological means. Found inintensely cultivated areas in 
most promising are Acio barterii and ashrub, Flemingia the forest zone as well as throughout the African 
congesta. These species help to increase yields of savanna, speargrass is able to take over cultivated 
interplantedmaizeandcassavainacidsoilsbyimproving areas and force farmers to abandon their fields. 
the soils chemically and physically, improving the Subsequently it can maintain itself as the sole plant 
microenvironment and reducing weed infestation, species insuch areas almost indefinitely, In a survey in 
Another shrub, Tephrosia candida, shows great Oyo State, Nigeria, suchabandoned fields were found 
promise as a fallow species for the reclamation of in31 out of 39 villages, Imperata isable to succeed 
degraded land. Tephrosia isbeingtested on land where because it has a rhizome or underground stem which 
yields have declined over several years. stores large amounts ofcarbohydrate, This food fuels 

the spread of the grass and helps it to survive and 
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regenerate '.,Ihen the biowlass above ground is * Feedback: relevant Information frorn farm-level
destro>ed, Such as (Iurir n,drI,-;ea;orn tir-s. A cor ninon character-ization. diagncsis and adaptive researclhfeature ofhlperwrii- infested areis is a regularFire cycle reported back to scientists who are developing
w hich assists in the nva,,itenince of tife spe.irgrass. reSOU;Ce rnanagerrent technologies or"breeding 

Improved va ietres it IIVA's research stations. 
[During I8L) Ii A tests showed successful contiol
 

of Irper to cherwically, ith
r a niarbet of herbiccles Differ ent scientist, repiesenting varied disciplinesand biologicall,,, with hedgeo,.v trees or her baceouts hive been teired to devrlop aid Implement theleguries hi ost proniisin for" control are the research agenda for speci!;ctypes of farming systems,
hetnbacelous pecins ithe sai(f , effect of Pern assoiated with particular crops and agroecological
ediiced re (iiij'rtr iirne biiirariss b>,i 80 peircent zones. At first known .s crop-based systems wor kingwithin a ear Ilie herb icrous spec,'es in relatively groups, these groLips have been renarned for"theirresistar l>tie establit to fire,(rreim, ed in speargiass ,gi.recocrlogiral zone. TIeywill focus on the rnan crop
reaIs where the fre c,I fr cluint, ,d reqi re less systern in each zone as follows:labor- to rantiin thi do tree species IIA will I l-liid Forest Systems Research Group (cassava

therefore cormCentrate rr eirch on this pion l'-rl,' baed crop >stefs).
rearns of /trrj-rolt (oti l,W,,ththe prospect of * S v-inri Systems Research Group (maize-based

rehib,litatiri1 , liri,r 1irri> f i(nentlY uin(ililivatible crop systerrs).
land • Inland Valley Systerris Research Group (rice-based 

cIop systen is). 
Crop Management Research 
Resear(h to gjuide rrmiriir'neit of different croppin IIA eseirch acti ties inCiop ranagement aresystems conce n Itself with adaptIt oncf nevvwor orainzed Ina firtmiing systems perspective arcodiri)n
liriproved flMiri i plictures whlch lire Intended to to threei o'ecoloiicilzones, withttiree conesporicI
inclease produ tivtX III those systems. fr multidisruplunry groups of scientists. 

Reseatrhif tirs I.ndreuu~res the coperiatorr arid Humid Forest Systems Research Group
uIterarctlon ofsc rentists inriany disciplines, who w,r k * Character zatiOn of cassava systems in Africa.
together frori tire stages of rntually defining the * Adoption and irnpact of IIIA cassava in West 
objectives and problern, to ring new tech- Africa. 
nologies. test rg them under inditions, corn- * On-station study of resorce use and productivity
burli g Irnduvidual te(hnoIffes into. iblesysterms, and in cassiva-based interoppng and rotation systems.
validating their Suiithilrty under varying cord, uis. * Collaborative adaptive tialswith natronilinstitutons 
IIIA contict and cooperatorn with scientists and in Nigeria, Ghana, Cameroon, Zaire and Sierra Leone
eteigsor /vor -ersfrom natioril programs as well as (e.g. effect of hIne and umproved cassava varieties onwith fauer ifre inessential pai of this effort. In cassava and groundnut rntercropping systems in BIsadcdtion, II VA needs to 'Aludiy arid understandl the /are andL use of improved varietiesand alterrative
agroecoloiCil settirg, the firming systeris anc spaurg on rce and cassava intercropping systems in
constraint, n production,all of which varyiacross tile Sierra Leone and Lrberra). 
areas of reseir c h(encern. IllA also needs to know 
wit cinme , ile ucciurrug ovcr tune. [his s crtical Savartna Systems Research Group
in s-t1ng researt [Ipriories, selecting sirutable researc • Charactenzation of iarze-based famiing systems
sites, ind taretir,, technoelrugcal innovations to the in the savanna of Nipena and Crte dIvore. 
approp ate and farreis. Diagnostic study of the Impact on striga infestation 

of Intensifying mauze-based cropping in the nor-thernCrop rririnai;erentrerirch entils three linked savanna of N,geria.
activities: )evelopment ofculturail control methods for striga.
* Diagnosis: charac terization of nancate d cropping 
systerms areas. dJesciptioi ard ialysus of constraints Inland Valley Systems Research Groupand Impact of new tec hirilogy * Characteization and classification of inland valleys
- Validation and adaptation: on-farn screening, inWest and Central Africa 
testingand evaltatton of techQologesgenerQatedcunr * Quantification of yield losses from weeds.experiment-staion research. Adjustment or . Development and testing of methodology foradaptation ofexistrng technology to a particular set of selecting upland crop varieties for the inland valleys, 
environmental conditions, either ocagroecoloical 

socioeconor-nic. thfough on-farm rlesearch.
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Cassava
 
intercrobpedwith 
the soybeans being 
ood security forhar t 

this family when 
other food crops 
are not available. 

Crop Management Achievements 
Available technolo, es that have been Identified rver 

the past five years Include: 
with drrble dieae resistanceCass:.-va varieties 

and vell adapted to the cassava!nii:v s;,ster i. 

* Soybeans adapted foirgr Ar, g n tle srcorsl seaso 

and In'issoc:aton *.jhca-lsava 
itr rablufe resstarre anid 

appropriate for licen r,iiZe. but rot ,here nr1alze 
* Ha:e varietrev w. rssee 

+iultei5 stor i ' for anI tended 9it( .of tim e.r 

S" l ick on fi t1-(vr prviblbhirs fiori tires, sterns'eed ri-l 

esear),+Ci souJpy IS rtolpln,' tO Set the right errnphaisv iit+ 

ire' osears/bh r' l 0otr S te nir hemroet tP;<ii 

COhtrS . in(1brteders 

L ariples incltrile problenis iinestibhusiriig 

le~,rrr noris trees Ar,'ilt, s-. mtl tiveCitipprni stermsl tin 

rsntrrtirr of treeLs. and her biar(otr+ ,egrinres rrrt 

irrproeyed fallow.vriani'e.(rrerit v';,ter, rs ries[e 

corinois crltitlcsr;..-,te~nv: ,Seed(rrrrtrs+l pi sirltris 

orn , sterni ir nhis vi.+-.n-t llo'+e. cass.,~iabilsed ' r rrh+ 

ire nut rise(i. 

t sir 

Gior.ip iirrrniiedi tire firvt reiror ictivit, rrf tire 

Col liborat iveStir ly of Cissa-i i\Ar isa C(OS Al 

I e(nU, I11A and finniesi h tinh Ri) ru.rillhr ! r urlritiri. 

the study invrul.es -,rirntsts firorn tire 0 

[)rln 1989. tire I IrJlirrd I (rest 5ytm,eevar 

C.('tr .rrunit, 

Girirai Ni',eia. larrzirra. L)] inrii irnrl -'aire .rr a 

srr.egofcassivai prilisir ti(+in irrtrer 5ririNtue-' 5ruerr'tivts 

frormr Ceritro. Interrit rn+a (ii A+r urultuiri I riprir 

(CIA I ),tire tK Nitiril t( n-lt tit ,ini tisifr+,rirr r 

I 
1 

'i 

Q 

r 

4' 

4 

after planting. In Iorw-slerrsty population aeas, about 

953per'errt of tire farmers+hraeest thent cissava at 12 

nirrntirs or less. In corrpatisonl withrpast practice, 

fir.rier s tirr v appeir to betisng virietrirs v,,-huci rerlrrie 

Shlrrlir rOv/irr perHio)ds and. to be harvesting their 

Sroheeorierr, witirorut I.ee[ping it stored in+tin grlorind. 

Fr i rher Tor. ,wher r-access to the midtlet is griood, tip 

tirtItdtlrirrtifarriershrirvesttheirrassavaafter less 

tir.in 12 rnorrtirs 

As re l mt access irprueves. the fallow period 

seens tr iri riechr;nng sribstantiilly, fr-om about 6 to 3 

,irs. ,,bile farmers irir in'creising their weedings 

rtei nationil CirId I hraltir 'Junt o U1- il~i.S,'.eerre 3 ties. All tire villages surtveyed in C,'rteuflorra 2 tsr 

al,ty ol laboratrrg; in thn 'An~ri', 

COSCA's irrradl( rbL~eitre.v+ to an pi, .r. tin 


ulrivinCe ansi irni ari of (a~si . ,irse Ct(-h, tir 


e ii r 

iilt,,rutiil re-'etrrs i s~stern- in Afi it , ]hr ,ti 

te(rnitnra i cit il uster nc~rter i -i,,;,.+ 

at;

olerd,((Iktsriof dalta o)ny issa a'i tipprirr S Stern: 

,n,Airii. t, pr rr ' sr %prrir i- ,etrrrtrn (f of ti gS 

ItrnhritlutieS.+ mid etiirg , s+terrrsl r-nt irirt fittr 

rie'rixrrir in riuril rind tiri),rr irei,-, urn/ r iat(nrin p 

bet .seerr conrsiurehptin urnd r orrirner riuttirn [hi 

p~ ,g r o t /0 p er c e s)arl i s p t in o irtr te , irs r e o t n t f 

tin!t ,'sissrvu ryf siir-)Si/r urr Afrs c 

COSCA giatirer en geerniul, rrrsly, riuittt'e
 

inforst sin fi-rri a pter'+,.]n eles te(Jvillages
irr iri) vsi 

lrforrnit on sires ,ifs tsr riuhlss farirrs or pror :enssurr 

irnt- . solrteri fiore irsir-.l rural hrriseirrldls¢rl be 

iii ,hi nasr>irl:, s-sof v I age- h,,.eldsltatreveals, contiry. 

tosn er al in.i setitrri thrit v itriulyl ill srrall trrers 

irr trreIhgir (dersit pup litruir areas oi"tine hr rrisi 

isresvt rrre harvest tirer cassavat 12 rrornths or less 

sf1l.r rie ansi C-rarra. and 9/ percent of tirosie sur'veyed 

irn,.-ire. ire rot i sirn9'any imYproved cassava varletres. 

In Nigeria, by-cointrast. wirerelITA varieties have been 

v,¢lltl,siiserrrirrted, aboiJt 90 per-cent of tire villages 

,;.: c rio r; I.ntetuCo,rog npiovesi 

irhe srr.iry alsro revetls that snrall-scale cassava 

rr . act' l,-el; with row var~ieties.ir~l(Wrs .pe[L'Iimerrt 

air-rlnng old varieties when threy prove iir suitable 

irrnitadJoptlfin ! re-nie Wvhen bitter
+ varieties are 

arinsdoneci, it is ussrlly becasise of their susceptibliy 
+ 


tor -ve e sl ( ln rrpe ttiO rr,t ie r late rv a ttrr lty or theirlow 

yields. Witir sweet varileties, it is tineir-low yield, threr 

lite ma|turity sir th~eir poor storage (Irilhties. 

+

D rirI 1989 tire Savarnna Systems Researc h Gr'oup. 

tog;etrin vitin tire Institute of Agricultriral Research at 

./ur.,Nig+era.corripletedtireir char'acterization ofthe 

ugrsnerrlogical and sOcioecon'Omic factors in"maize 

c roppog systeros in tire northern Gurinea savanna, or 

mist savarnma, of Nigeria. Vine r-ecent dramatic 

expansion of maizein the area was the stimulus forthis 
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focus. Inthe mid-I 970s nxaizewasa minorcrof) grown
mainly in backyards. At that time it was significant as 
acash crop inonly one of the villages nthe suiey. and 
a major food crop in only one-third of them. Cunently, 
maize is one of the three most importiant food crops
and one of the three biggest cash crops in nearly nine 
out of ten of the sampled villages, Almost all of this 
new maize is reported to denve from improved 11TA 
varieties, 

The savanna group also discovered that agrIcultural 
production in the area had intensified. Fallow penods 
have been eliminated in 6 out of 10 villages and 
declined in another quarter of them. Fertilizer is 
commonly used in all villages. Ox-driven plows are 
frequently used ii land preparation arid, in about half 
of the villages, ox plowing has often been adopted in 
conjunction with the elimination of fallows and tIle 
iricerse in naize cultivation. Concurrently, in response 
to the Increased profitability of farming, faniers have 
also expanded the size of their farms and diversified 
their crops. In addtrion to maize, rice has become a 
cash crop. while production of such cash crops as 
pepper, cowpea and sugarcane has grown. 

Population ncreases iii ge-eral, increases in 
population density in part icular and access to markets 
appear to have been the chief causes for the changes, 
The savanna group will concentrate on the economic 

Expansion of 
broug i an 

siusta,1abJlty of the systermi; that is, what will be the
impact on maize production of thr. expected removal 
of the goveniment's subsidy on fertilizer, arid the 

increase in ox-
driven plowing 
in the moist 

impact of devaluation of the Nigerian cur-ency on 
incentives for"sUch cash crops as cotton and groundnut,
which compete with marze. IITA scientists will also 

savanna. ;ook at the long-term sustainability ofsoil productivity; 

in particular, the effects of replacing traditional soil 
maintenance practices with Increased use of inorganic 
fertilizers, and their Implications for- research on soil 
ferliity maintenance. 

In an analogous survey in the forest zone of Nigeria, 
farmers identified their- preferred characteristics of 
maize. Their top prior ity is Increased yield, combined 
with bigger- cob size. Eating quality appears to be 
irnporlant mostly for green maize. Improvement in 
storage quality does not have as high a priority as yield. 
Early maturity of tile crop is not an inporlant 
characteristic. It is unlikely that fanners in the forest 
zone, where land is freely available, would want to 
adopt high-yielding varieties which recuire fer-tilizers 
and other inputs to a high degree. Other ways of 
increasing yields would seem to be the alternatives for, 
IITA research: durable resistance characteristics to 
drought and pests, 

During 1989 the Inland Valleys Systems Research 
Group made an exhaustive review of agronomic and 
socioeconomic research on inland valleys in Africa. 
The group formulated several hypotheses about land 
use for future research. For example, the lower the 
rainfall rnagrvenarea, theniorelikelythatinlandvalleys 

are used for agricultural production. Also, changes in
land use in inland valleys are principally determined by
Increases in population pressure and Improvement in 

transport infrastructure. Some of the hypotheses 
relate to the quantification of constraints in different 
forms of land use, with respect to sustainability
 
productivity and farmer welfare. For- example,

ecologicallysustainable agnicultural production in inland

valleys depends primarily on water control. Also, in
 
some categories of inland valleys, the productiwvty of
 
labor is greater in upland fields than in inland valleys. 

Research Strategies for Resource and 
Crop Management 

Building on the principles and accomplishments of 
past work, the IITA Resource and Crop Management 
Program will continue to focus on prevention of soil 
degradation while intensifying use of land and other 
resources to increase production. Systems which 
have shown promise for tile forest/savanna transition 
zone will be further developed and new teconooges 
suitable for the acid soils of the forest zone will receive 
increased attention. Tile results of past resource 

" . ".' 

%o ,.. 

~ 
, 

-~-

I. management research will be more closely integrated
with the results ofcommodity improvement programs 

through the zone-based systems research groups. 

- The prog-am's research priorities are described in 
the inset panel "Research Directions" on the opposite 
page. 
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[Research-Directions 
Resource Management Research * Long-term comparative studieswill assess 
* Description, measurement,'classification capacity for sustainable crop production in 
and mapping work on the biological, phy: traditional and improved resource 
sical, chemical" ird socioeconomic management systems.

0'the' I mndate arearharateristicsof 'TA * On-farm testing and validation of IITA 

"Vwill be expanded ,vith adoption of a" technologies will expand, emphasizing 
geographical info mation system (GIS) and 
a large capacty for satellite image analysis. 

Climate-elevation mapswill be constructed 
into which will be incorporated tlhe: results 
o. intensive studies such as surVeys of 
fallow management systems. 
* Quantification of fundamental relation-
'shi 's among factors contributing to the 
sustainability of food production systems 
ill be expanded: Such process studies 
(e.g. biological regulation oft'utient cycling 
physicalfactorsaffectingsoil fertility,factors 
regulating interplant competition) will 
continueon non-acidicand high-phosphate 
3cidic soils.The new humid forest'station at 
Mbalmayo, Cameroon, will provide scope 
for expansion of interdisciplinary research 
6n low-phosphate acid soils. 

"Indices will be developed for measuring 
the sustainability of small farmer cropping 
systems.I Technologydesignactivitieswillbe inten-
silied.The prototype alleycropping system 
will be further adapted forsmall-scale farm-
ers by adding economic tree crops or hsing 
iridgerow treeswhich have direct benefits. 
• Forthehumid forestzone, development 
oIfmultipurposeagroforestrysystemswhich 
combine improved soil and weedmanagement will continue. 

Efforts todevelop economically viable 

arrdIsustainable fallow management sytems 
incorporating herbaceous legumes will be 
intensified. 'and 

adaptability of alley cropping indifferent
socioeconomicconditions, incollaboration 

with theAlley Farming Network forTropical 
Africa (AFNETA), . 
• Development of systems simulation 
models will emphasize intercropping, 
nutrientcyclingina lleyfarmingsystemsand 
economics/ecology of inland valleys. and* 
will provide acomprehensive description 
of agricultural production systems!I 

' 

Humid Forest Systems Research Group 
_The Collaborative Study of Cassava in 

Africa (COSCA) will characterize African 
cassava production systems includingtypes 
of varieties, processing, marketing and 
consumption, initially in 16 agroecological 
zones of6 countries. 
* Strategic on-station studies of resource 

use and productivity in cassava-based 
intercropping systems will be conducted, 
* Studies of the adoption and impact of 
IITA cassava varieties inWest and Central 
Africa will be expanded. 

On-,farm collaborative studies will be 
expanded with national institutes, on the 
modifications of alley cropping systems to 
improve sustainabilityofintercroppingwith 

sustainabilitywill be identified andquantified. 
• The influence of intensification of maize 
farmingon striga infestationwill be studied. 

r Cultural methods for control of striga as
well as improvement of soil fertility will be 

developedand tested on'farmwith national 
institutes. 

Inland Valley Systems Research Group 
Inland valleys inWest and Central Africa 

willbe classified and characterized, involving 
estimation of the percentage and location 
of those valleys which are used for 
agricultural production,, identification of 
factorswhichdiscourageutilizationofinland 
valleys for agricultural ,produ tion, and 
classification of the valleys into different 
categories,. 
..Constraints in land use in inland valleys 

will be identified and quantified inrespect 
of sustainability, productivity and farmer 
wellbeing. The quantification will include 
yield losses' owing to "weeds, a major"' 
constraint in increasing rice production 
-Models will be developed of biological, 
physical, chemical and socioeconomic 
processes in the principal catepories of 
inland valleys.. Together with iational' 
institutes, the models will be validaid and 
tested with aview to applyingthe results inr 
other categories ofvalleys and countries of 
West and Central Africa . 

, Improvements in land use and 
management practices for different 

cassava. categories ofinland valleys will be design d' r . . . . ..and tested,.'i '.: .'. . ' ; ::' 

Savanna Systems Research Group ,aSeectionme.o s fpland crpVaieties 

Maize-based farming systems inthe moist forinlandvalleys will be developedtogether 
savanna ofWestAfricawill becharacterized with the commodity improvement 

classified. Constraints affecting their programs.. 

insummary, the Resoure and Crop Management 
Progarn integnates the results ofresource management 

production systems. The groups' linkages also extend 
to scientists innational agricultural research systems, 

and curnmodity ,mprovernent research within crop through whom IITA responds to the needs of its 
r-'nagement research, through the work of the zone- ultimate clients, the farmer's. 
Lased systems research groups for the humid forest, 
moist savannaand inland valleys. Those groups ensure International Collaboration 
linkagesand feedbar.k between resource management 
and commodity scientists who work with ecoromists 
in the study and improvement of smallholder 

The program collaborates extensively with developed
country institutions, international agricultural research 
centers and national agncultural research systems. 
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relationship with foud crop yields and soil productivity. 

Collaboration with other international organizations. 
IIlA co-sponsors the Alley Fanning Network for 
Tropical Ag i(ulture (OFNETA) with ICRAF and the 
lnteiiniatiornal Livestock Center forArica (ILCA), which 
involve, scientists of most African countnes. Itsgeneral objertives are to promote and support alley
farning research, Including on-farm testing, use and 
extension ofthe concept acrcoss diverse em ironments. 

Collaboration with ICRAF in a joint project with 
Or egon State University involves the stationing of an 

.
 ICRAF scientit at llA to evaluate multipurpose tree 
speies for agrofo estry systems in the humid lowland 

:zone of West Africa. 

IITA agroclimat-
ologist S.S.Jagtop 

shows how 

models contribute 

in resistance 
breeding. 

-


;1; 

Developed-country institutions. Long-term collab-
orative research with the Unvers,ty of H-tawai at 
Manoa focuses on making the most eff'ctive use ofalley, farTng systems. he objectives include research 
and tr'aling to ensure efective nitrogen fixation in 
legume-based alley cropping systems, to realize 
rnaximum benefits frori yconhizae for enhancing
tree-legume effectiveness in these systems, and to 
develop corrputer-based information systems as a 
resoUrce for national research/extension activites on 
alley croppng systerrs The target is the acid, infertile 
and highly weathered sols of tropical Africa. 

Cooperative long-term research with Michigan 

nutnents and water between associated crops inalley 
cropping systems. The long-tenr goal is to quantifythe underground processes of both hedgerow and 
alley crops grown in alley cropping systems, so that 
alley cropping may be adapted to more acid soils and 
to the subhumid tropics. 

A collaborative project with the Institute for Soil 
Fertility inthe Netherlands seeks to quantify the role 
of soil organisms in soil management for food 
production inthe humid tropics. A long-term project 
with the Katholic University of Leuven, Belgium, will 
study the dynamics of soil organic matter and its 

Collaborative research activities are planned wth
IFC in soil fertility management for sustainable 
agniculturdl p oduction in the humid forest and inland
valley ecosystems. An IFDC scientist willbe stationed 
at the IITA station in Mhalmayo, Cameroon. 

IITA parlicipates inthe West Africa Farming Systems 
Research Network, which sponsors the farmingsystens
research course atthe Universityof Dshang, Cameroon, 

IITA is collaborating with the West Africa Rice 
Development Association (WARDA) in rice-based 
farming systems research in: 
" Char-acterization and classification of land resources 
for cropping ingeneral and on ice cropping in inland 
valleys inparticular. 
• Resource and crop management research on rice-State Unversity seeks to quantifyroot comp e tition for based cropping systems in inland valley bottoms and 
uplands in West Africa. 

Cooperation with national programs. The Resource 
and Crop Management Program's networking activi
ties with national research programs are based prmanly 
with AFNETA, agroup on cassava-based systems re
search which has existed since 1985, and a group on 
maize-based systems research (COMBS) launched in 
November 1989. Each group holds an annual work
shop where ongoing colaborative projects are re
viewedandplansrmade fornew ones. Thecollaboration 
mainly concerns on-farm adaptive research, focusing 
on soil fertility r,.anagement and weed control, 
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Root, Tuber and Plantain
 
Improvement
 

assava, yam and plantain, widely grown by small 

farmers. are the staple foods of hundreds of 
roilhions of people in the hincd and stl,humid 

regions of tropical Africa Of the ree (rops 

Cas .'a,,. ,attli(i- OLsIro)ot is by far t lenost important. 
pro.,iding wtort thin half the food energy consumed 

h, mote than 20)0willion people Plantain is eaten as 

Istlple food , ibouit 60 irsilrori people. 

Impi ovemrntihe Ill A Root. I br ind Plantain 
lr (r 'rarii s%ri)t (see.dir'rrr*r Lelow)l to conduct 

ttr i rc ;sava. y is rid planitains 'which 

i,ll) 


mnlr" 
,idrt'ur,'e problerns cItcrop improvrrent. including 

bror i n , for pest resrtance and quality factons, arid 

si:tnrir-e.O roce~ssrg It veilswithrnational prgrris 

to adapt t(,r'olorcii advances to theirspecific 

rned-J 

Cassava 
IlilA a ,siv, scuentists have detveloped hrigi-ypeldi g, 

port .r osistirit c ussr ,Ivarretiirsv,ith good eating; ceaity 

of Leuven in Belgium has also conducted tests of IITA 

cassava clones, or, plant material which is one stage 
short of being producedas a variety. Involving the use 
I bacteial strains from many countries all over the 
woid, those tests have confimieci stable resistance of 
IIIA clones to cassava bacterial blight. 

Whrile the majoi disease problerns have been 

(is c-ome through broedin, fo host-plarit resistance, 

the spread or the cassava nealylbrig (Pheriocecus 

tnitrirhoti) and the cisava i'reerr spider mite 

(/erioiiych(rffi iinijoo) tIhr ouetAi IC's (assava 
belt has posed a major challerge irnrecent years. 

Significant sticcess has been achieved iinbiological 

control of the ireaiiybtJ,, in wrai/ (_issaiv -growing 

areas of Africa and a sirilar approach is being 

investi ,ted for the mite. (Son Biological Control 
Prograii article.) But the 1rtr'ite goal is integrated 

pest management nvolving host-plant resistarnce. 

IHie tiechanisrns for insect :csrstnce/toierance 

sovartetrstiss tr it art(hein adapted to the -itnmid tliit are observed irsocI IITA cassava clones as I MS 
fIsrest, for est a.,arra trarsitron, moist savanna and 

i1,da atitLide , Ceco!ooIc l zornes I hey have set up 

30 s a itlieoirherint zones,,,tr,, inNigeria with the 

r.Ipiinr, ite l lshe goes By 1990,11HAvarietieshad 

rnri ~leasstd to r itroirul p a tririnne cotiitrie'iii% 

!,rtfher trlhtrtgrricreleasetofuners: inCameroon 

(-6, Seychelles, SierraOsn. I beia,. Nigeria, Rvand,. 

I iariirna nd Zalir 

Sciritists frori those countries have confirmed 

thit thenerwvarieties ire ,esistant to the two most 

dertnC tiv disease pests: cassi. mosaic vins disease 

indcassava barteri :il bliht. The C,"hoic University 

t ridrur tent rt-trrar,'rirnt 

cissn,l I1'itholoi: 

Yam Entornolo,] 

Plantnai 

9193't are being investigated. lhe presence of 

trichomes, or on cassavairinute hairs, the young 

shoot seems'to ciscourage attack by tiecassava g]r-een 

spidermite TIhe trichoriies apper to physicallyinhlibit 

feeding by the pest. Several high-yielding varieties with 

such pubescence or hair/ development have been 

identified Hlibnids between cassava and its wild 

relatives, in particular Moi ottristis and M rrrnrlo, 
ate attracting, interest atsimproved clones with the 

resistance character of pubescnce. 

Although cassava as a crop is adapted to many 

different environments, the evidence suggests that 

osihurse*tha uwsP,mrrn, 

lrijrneeiinrig' 

Biochemistry 

Food [echnoogy 

spvohlUni1ts 

Phy/losrtog 

Cyto,retics 

Tisue Culture 

International 
Collaborative 
testing 
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Cassava is the single larget source of 
calcSn's- produced throughout atropical

SAfri-1 West and Central ;Africa each 
account for about on ehird of cassava 

production iAfica Zaire and NigeriaareSthe ':continent's leading producers (see> 

lower than that of maize) and eca 
requires almost no. fuirtherprocessing: The';~ 
low protein contenti of gani isaugmented-.a
by the soups and meat with whchiris 
usually eateni, ':a~ 

, j 

figure) Aboutbthreefourths ofthe assava 
inWest Africa isgrown inGthe forest and 
moist savanna zones. Data on production
jofrootcrops inAfricaare spciallysuspect, x100OOhlwmTrm 
but production ofcassava hasundoubtedly 
icreased n Wesand Central Africa'. . 

alhuhperhaps not as fast as population.4 
Almost no export/import trade incassava 
products isrecorded, but some tradedoes 4 
take place across land borders., 

Cassava ismore productive under poor
soil conditions than are most other crops,
and for this reason itoften isplanted last in 

Gambia 
4 

the cropping seque!nce, just before the 
landrevertst ao, Production ofcassava irSoaa 

S~a 

roots requires' relatively little labor '-Leone 

compared with that of nice or yams; 
moreover, the timing of these labor: Iputs
isvery flexible since the root caiibe left in~ 
the ground forperiods of several months-
or even afew years insome cases before

-4 

harvesting. The ability of cassava to,
withstand drought on~ce the'plant is 
established has also encouraged its use as 
a famine reserve crop indrer parts'of.
Africa. Toler-ance oporsisand low and. 
flexibile labora requiremnents help, explain Cmro 
why cassava aproduction has, historically'-
incr-eased inareas where the best land and 

- i 
Equatori Guinea 

most of the available labor are devoted to 
cash crops (fri aple, cocoa) or labor
intensive food crops (yams). As population 
pressure leadstoincreaseduse ofmargiral
lands~theareaplanted to cassava-islikely~ 

Sto expand 
The labo'r reqired for processing the --

n:Iots-into'ga', one'of the most.wicdely' - Gabon 
~consumed cassavaproducts inWestAfrica,
isvery highandequals tiettal labcir~i 
for production of the rots£hmevs
T'his ptheris 

t 

how 81orvlgelevl alos xclus~yelK
by women an hlrn h end product

i'is sured forlow-ncre rbnconsum~ers4 
ibcause f tclw'ost percalode sightl'vF 

LJ J LL 
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Individual cassava ,areties often have a narrow 
acological adaptation. Multilocational trials conducte', 

over- a wide range of agroecological conditions in 
Nigena have s;,own differential responses of cassava 
clones (genotypes) to the various edaphic, climatic 

arid Irotic factors encountered Inthose environments. 
Such interactions between enotypeand environment 
(GrE) often compicate the selection of desirable 

genotYpes and thus hinder progress in vanetal 
development. In order to avoid this hinderance, the 

selrctron process Is being conducted from early 

generations clipectl, In the specific target envir onmeits 

Reproductive biology. Newdiscovenesat III Aabout 

the reproductive bNology of cassava may offer a I ey to 
rapid dissemination of Improved varieties and, 

eventually, to the agronoy of cassava through true 
seeds. Some cassava varieties can develop viable 

seeds even when the normal fertilization process is 
prevented, in a form of vegetative reproduction cailed 

aoomi is IITA breeders have obser-ved that first- 
gereration hybrids between an improved clone and 
wild Munohrt relatives (known as interspecitic hybrids) 

ill resembled the cassava parent. 

In order to in.estigate ths unexpected outcome, 

the female flot.e-; of a number of clones were 

covered with cloth bags before the opening of the 
per intii and kept bagied for some five days, by which 

time the stigmas had ceased to be receptive. Despite 

the bags, which had effectively prevented the 
opporiunity for fertilization wvith pollen r,om Afri-an 
honeybees orany other e'temal source, many flowers 

set fruits ,ith iable seeds which produced normal 
plants 

!IFA air ns to breed high-y elding cassava vaneties 

which consstently produce true seeds b,., this process 

lobliate apomixis) such that their progenies are 
identical v.,ith the mother plant. Such true seeds could 

serve as a cheaper and more convenient means of 
dissem,nating and propagating improved cassava 
vareitie. 

Another e'.dcting and promising finding among the 

interispecific lybrids produced at IITA has been cassava 

polyploids plants with a multiple of the nornal 
numberofchromosomes. (See inset story on -Cassava 

Polyploidy'.) It is still eary to substantiate the advantages 
of polyplordy in cassava. but it is clear that polyplods 
grow vigorously. quickly establish a ground cover 

which helps control weeds, and yields as well as the 

best improved varieties. Apomixis and polyploidy 
offer plant breeders ew opportunities for developing 
Improved varieties, 

pI id
Po o -
A Cassava Breeder's Bonanza? 

During the pasttwo decades ofpatient plant breeding, 

IITA scientists have developed improved cassava 
varieties that are winning growing acceptance by 

farmers in Africa's vast cassava belt Recently, while 
crossing cultivated cassava species with wild members 

of the same genus, Manihot, the Institute's breeders 

have discovered spontaneous cassava polyploids

plants with multiples of the normal chromosome 
number (2n = 36)-among some of the resulting 
interspecific hybrids. The natural polyploids,which are 
characterized byenormousvigorandvariation inform 

and structure,offerhope forfurtherincreases in yields, 
broaderadaptation and new breeding possibilities, for 

the most important food crop of tropical Africa. 

Cassava, a starchy root, provides more than one

third ofthe total food energy in the region's diet, more 
than twice as much as either maize or yam. For more 
thai 200 million people in sub-Saharan Africa--AO 

percent of the population, including many of the 
poorest-cassavaisthestaffoflife Farmersappreciate 

cassavabecauseittoleratesd-oughtpestsanddiseases 

and poor soils; requires relatively little labor,and can 
be left in the ground, ready for use when needed, for 
a year or more after maturity. 

For reliable harvests, farmers propagate cassava 
vegetatively: byplanting sections oflastseason's stems, 

they can assure themselvesofvirtually identical clones 
of the parent plants. But cassava breeders, who 
produce new, improved cassava types by combining 

characteristics from geneticallydisparate parents, must 

take a slower, less certain route: theyrely on cassava's 

readiness to reproduce sexually and to set true seed. 
For example, by sexual crossings of cultivated cassava 

with a single related species, Manihot glaziovii, a tree 
form introduced into Nigeria from South America a 

half-century ago as a source of rubber, breeders have 
transferred such valuable traits as low cyanide content 

and resistance to mosaic virus and bacterial blight into 

African cassava varieties. 

Seeking further improvements, IITA scientistsduring 

the 1980s crossed several varietiesofcultivated cassava 
with both M. glazioviiand M. epruinoso, a more recent 
acquisition from Brazil. Among the hundreds of 

progeny from their crosses, the scientists identified a 

few anomalous plants with unusually broad, thick 
leaves and large, widely spaced stomata,the respiratory 
openings in the leaf surface that permit the exchange 

ofcarbon dioxide and waterin photosynthesis. Closer 
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examinationofsinglecellsandpollensporesconfirmed 
that the anomalous plants were polyploids: either 
tetraploids, having twice the normal diploid number, 
2n. of chromosomes ineach somatic cell; or triploids, 
with 3n chromosomes, 

Natural polyploids originate m~ost commonly as 
accidents during sexL! reproduction, when one or 
both parents contribute gametes with the unreduced 
(2n) number of chromosomes. The IITA tetraploids 
were attributed to matings between cultivated cassava 
and related wild parents both diploids, with the nor-
mal (2n) chromosome number that had both pro-
duced unred, iced (2n) gametes. The tnploids, by this 
reckoning, resulted from matings between n gametes 
from one parent and 2n gametes from the other, 

Natural polyploids can also arise asexually, from a 
failure of mitosis, resulting in a replication of the 
chromosomes in a somatic cell without the subsequent, 

Sexual Polyploldizatlonin Cassava 

The reproductive cells in the flower Following pollination, fertilization 
buds, known as pollen mother cells marks the event in which the female 
(PMC) in tire male bud and egg and male nuclei (gametes) in the sex 
mother cells (EMC) in the female cells join to form a zygote. If a nor-
bud, undergo tire process of meiosis mal male gamete (having 18 
by which the chromosomes are chromosomes) fertilizes a normal 
separated during the formation ofsex female gamete (18 chromosomes),
cells and their numbers are reduced the resulting zygote is diplcid (36
from the diploid condition (36 chromosomes). Ifone gamete is a 
chromosomes) to the haploid (18 haploid (18 chromosomes) whereas 
chromosomes). If the reduction the other is diploid (36 chromo
process fails, the resulting sex cells somes), a triploid zygote (54 chro-
retain tire original diploid number of mosomes) is produced. A tetraploid 
chromosomes (36). (72 chromosomes) results from the 

union of two dipioid gametes. 

Flower Chromosome Number Mciosis Chromosome
inReproductive (Cell Division) Number in 
Mother Cell Gamete 

EggMotherCell Ec) 36 18 

P n tiothe,r 
Cell (l'MC) 36 N°rril 18 

Egg Moth0C, 36 
Cell (EMC) 36n 

Cell (PMCI 36 18 

Egg M(,lher 
Cell lEMC 

36 
Abnoomo, 36, 

MPollen Morl er 
I 1c,. c? Cell IPMC) 36 IA!2236 

normal division into daughter cells. Such asexual 
polyploids are rare: among more than 200,000 plants, 
the IITA cassava scientists have found only two asexual 
individuals, both tetraplods, arising from adventitious 
buds on two different plants. (See accompanying 
diagram.) 

In IITA's experimental fields, polyploid progeny, 
with genes from both cassava and its wild relatives, 
grow up to be cassava types, able to hybridlze freely 
with cultivted cassavas to produce improved varieties. 
But some polyploids, which have the vigor associated 
with hybrids in addition to their other qualities, may 
achicve variety status without further improvement. In 
uniformyieldtrialsinavanetyofNigerianenvironments, 
from the high-rainfall, acid-soil area to the dry savanna, 
an IITA tetraploid yielded an average of 19 tons per 
hectare, rivaling one of the country's leadingimproved 
cassavas. The same tetraploid displayed resistance to 
mosaic virus and bacterial blight, and produced tubers 
of acceptable food quality. 

As parent matenal for further improvement, natural 
polyploids, with their multiplied genetic complement, 
orfer breeders greater variety of form and structure 
than the diploids, suggestingthe possibilityof breeding 
radicall/ new cassava varieties adapted to diverse 
environments. 

Despite their complete cemplement of genes from 
their wild parents, the polyploid progeny of cultivated 
and wild Mcnih,-t parents tur out to be all cassava 

types. Thus they require relatively few backcrosses to 
recoverand -tabilize deslrable traits, allew/ing breeders 
to accelerate the transfer of useful genes from wild 
Alonihat species to cultivated cassava. 

Pollination Chromosome 
and Number and 
Fertilization Ploidy Level 

of Offspring 

[ l 

- Ii,ploid 

a 
lrmlet,',apo"d 
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Cassava priantlets are also being produced through 
somatic embryogenesis, whereby embryos are 
generated from non-reproductive cells of the plant. 
Somatic embryos have been obtained in)vitro from 
young' leaves of several l1FA cassava clones ina liquid 
culture meditin. At least I0 to 15 sonatic embryoids 
have been ohtained per leaf. Differ ent procedures are 
being investigated in an effort to generate plantlets 
from the embryos. 

Embryorescue. Makin)useofe:,oticgenesourcesto 
mprove cassiva isan imporlant task of II1A research 
n botechnology. IrrrmatUre embryos resulting from 
nterspecfir crosses havea tendency to die prematurely 

Props for Progress:
 
A Better Cassava Stick
 

Mrs. Misitura Raufu, whose business card reads 
CASSAVATREESUPPLIER doesn'tneedstatisticsto 
tell her that small-scale farmers have adopted IITA's 
improved cassavavarie.es. Mrs. Raufu, assisted by her 
mother and several children, has been doing business 
at her jerry-built roadside stand, just across the main 
highway from IITA's Ibadan headquarters, for four 
years. She knows what farmers want: her inventory-
bundles of cassava stems, called sticks, 40 to 50 sticks 
to a bundle, that farmers cut into shorter pieces to 
plant-is all guaranteed "IITA cassava". 

And how's business? "Look," she says, leafing 
through her invoice book and displaying arecent sale: 
600 bundles at 5naira, foratotal of 3,000 naira (about 
US$375). In 1990, between the first rains in March 
and the end of June, halfway through the planting' 

season, Mrs. Raufu estimates that she sold about 3,'0 
bundles, Many competitors offer the same product, 
up and down the highway and along virtually every 
back road in the region. 

The informal trade in IITA cassava sticks began 
spon.aneously severa! years ago, when IITA enlisted 
some local farmers in on-farm trials of improved 
cassava varieties that had performed especially well on 
!ITA's research plots. As the crop grew, the farmers
and their friends and neighbors-could hardly fail to 
notice the marked superiority of the IITA cassava to 
the local varieties. The resulting demand for planting 
sticks oflITA cassava was fargreater than the Institute, 
which isnot set up to distribute varieties directly to 

farmers, could begin to satisfy. 

Entrepreneurial Nigerians like Mrs. Raufu have 

owing to incompatibility between the embryos and 
matenal tissues. llAscientists havealireaclyestablished 
procedures for the culture offaidy mature embryos of 
cassava and wild Munihot species on artificial growth 
media. Ihese technCqLues are beingadapted forrescue 
of very young embiyos resulting from important 
interspecific crosses. 

Multiplication. IITA scientists recently developed a 
technique for- rapid multiplication of cassava varieties 
to cut down on growing time and help speed up 
adaptive research. Fie technique errtails treatment of 
ministem cuttings with a fungicide suspension and 
sprouting in perforated polyethylene bags before 

been quick to seize the opportunity for profitable 
public service. Since she could produce clones of 
IITA's improved cassava in infinite multiples, all she had 
to do was get hold of a single stick and she was in 
business. Four years latershe isable to produce most 
of the sticks she needs on her own farm, buying from 
otherfarmers ifshe runs short. Indeed, she's beginning 
to worry that some ofher customers are stealing aleaf 
from her book, harvesting enough cassava sticks for 
their own needs and a surplus for market 

t . 
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transplanting. No costly and bulky soil is needed as 
a sprouting medium The sprouted cuttings can be 
shipped in sealed polyethylene bags which meet 
phytosanitary regulations in inter-couLtry exchanges. 

Utilization. Eating and nuitntional qualities have been 
a focus of IIlA research in recent years. 111-Ahas 
improved clones with reduced cyanide content, a 
more mealy textLire when cooked arid other appealing
char-actenstics Mealiness results froni iiarked changes 
intexture after bofing. as a result of a process which 
isbeing investigated. 

Cassava clones have also been improved for 
production of flour for breadmaking. The goal is 
cassava vaneties arid processing technologies that can 
produce an acceptable bread frorn composite flours 
with a large propor-ton of cassava. Suitability of 
cassava flour in bread-making depends on certain 
proper-ties of cassava starch. Detailed studies at the 
molecular level into differences of starch from IITA 
cassava clones are being conducted with the Food 
Science Department of the University of Manitoba, 
Canada. With another collaborator, the Catholic 
University of Leuven, IITA has identified new clones 
that can substitute for up to 20 percent ofwheat flour 
incomposite-flou,-breads. Rapid and effective methods 
for screening ofadditional clones have been perfected. 

In 1988, IITA cassava breeders developed improved 
varieties with yellow root flesh, for use in traditional 
foods. The West and Central African roasted cassavaMore yams for the dish "yellow gan" and other popular dishes such as 

marketplace - one "fufu" can be prepared more conveniently and less 
benefit of 
improvem.n-ts in expensively with yellow cassava. Normally white, gan
production ofyam turns yellow if red palm oil is added to the cassava 
planting material dunng roasting. 01 from the red oil palm is nch in 

Fyam 

• 

carotene, j,plant pigment that changes to vitamin A 
in the body. Itmakes yellow gati more nutritious than 
white gan, and as much as one-third more expensive. 
The yellow-flesh cassava developed at IITA combines 
high carotene content with good cultivation 
characteristics, resistance to pests and diseases, and 
ahigh yield; and it makes yellow gar without palm oil. 

A survey of traditional cassava postharvest systems
in Nigeria has revealed tremendous losses (about 
one-half ofthe potential product) and very high labor 
input, paoicularly by farming women. The results 
point to an urgent need for research into and 
development of processing facilities, especially frying 
stoves and drying areas. Postharvest equipment was 
subsequently developed and field-tested and has 
contributed to a 12-percent reduction inproduction 
losses and 70-percent reduction in labor input. 
Contributing to the increase insystem efficiency are 
improvements in technology and the processing 
system, attitudinal improvement among operators 
and technical training. Some 362 units of I I types of 
postharvest equipment have been fabncated and 
distributed in 16 countnes in West and Central 
Africa. Futherimprovementsareunderway, includiig 
standardization of designs and operating procedures. 

Yam 
The six West and Central Afncan countries from 
C6te d'lvoire to Cameroon produce over 90 percent 
of the world's yams, a stape 'ood for tens ofmillions 
of their people. This highly labor-intensive crop isgradually expanding into the transition zone between 
humid forest and moist savanna, as arable land 

becomes scarcer (because of shortening fallow 
periods) in yams' original humid-forest home The 
importance ofthe crop,and the promise of ;,gnificani. 
improvements in yield, more than justify continuing 

research. 

The goals of IITA's yam breeders are to produce
plants that require less labonous staking; to improve 
the yam tuber's shape and make it easier to harvest 
and handle; to in-build genetic resistance to major
diseases and nematodes; and to make yams look and 
taste better to consumers and keep longer before 
spoiling. The growing acceptance byurban consumers 
of smaller but uniform tubers (I to 2kg) should serve 
to lighten the burden of the yam farmer in future, as 
cultivation of such tubers does not entail use of tall 
stakes and large mounds. 

Even before 1988, despite the frustrating 
complexity of yam's reproductive biology, IITA 
breeders were able to make as many as I0,000 
crosses annuallyto select for promising characteristics. 
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1r,-I 88.in i suroed rtIiS t for,rear'e 

r,,,,, ,,e id..asethat . yam plants to lo,, their 

leav.es p trati fcl, ield tevt-, in four differ nt 

oi l(C tioim, pi oduLJed ,iILI (of ilbout 30(eC(olCoI(. 

t(in, per h( tale .. iich (itp); lOit'd local cult.ac
*,  

f, fir Nan, stni pr)ari )rnr,'c'hrte ,iarn clones ha-e 
ts-irn piidw i'ed ld a e tw,,, cvaiited for I rlher 

,d4pt. ,+,r ' rch 

I).irn the I 980s. II I A scientists irade significant 
riprsr,.eirents in nethods for producing highlh-qiclty, 

ao.,- ost and buindant yam planting matenal, r elieving 

far ners of their traditional need to set aside one

qu,vlter of each crop to use as seed for the next. 

MKnisett technology has been developed as acheap 

ird i elhible rr-ethod of produong seed yam. Vith this 

technology, famers carn produce_ -10.000 to 100.000 
sec c yams per hectare. Furlher improcernents include 

the r:ie of pol, ethl, lene mulch Ahich heliinates stak.ng, 

conserves soil moisture and nutrients -egulites sol 
n'oisture and checlks Aeed 'in.vth i hr! nlnis('tt 

techncue has created .i big oppotilun ty not only for 

farmet but for- researchers, in rrraing the job of 

gernplasm preservation or, or 

F,,e ,in sfree white aarrl ctlta ,ai.'. ei.t.nt to 21 

countrs ,t be(i ,e of i) vit:oaiestone reached 
nictouber foriration ;, ,, n',, tecirqtJ frlorr IIfA 

ha 1-ol.(ed ob tac'e of cjirtintnr jiolic , in the 

intenitional di ribution of gems plam It also has 
peiretted ,e'npllasrm accesiorrs to he prhsened in 

tio in IIIA's enetic re-,ireu (colleton 

Plantain 

',Ve st rtd Centr rI Afrt i r rod1, i t irIt60 percent of 
the c..olrld'pi,lrtars Be(a i' of t

< 
lng, N,,itor, of 

.,deit. it,crr'sct citibtitn ofplrta n. thre regor 
er,,b oe,. i ,eond'i11,s r.ntrc of p1rnit,iin divers't, 

u fir. 116 fIffiriet cit. a iha.' been identfied 

Piant, F,is a.ti iti ,ir), useful (r op for f itsers in 

tie n; rin+dfortet zerr',)f \/t arsd b ti .il A frrcr As 
i ( irI rr oh. plante r it easilA et stilissed 

hr itr, n' s,'ter r It or sr . o ar iortnr I <ic.sice 
offo " ci. e cr spi ,' ,loari It l s(r co, rrteracts 

der~,Oir~ttan c-f trie err. rrorirric't thsrrsgfr trio prohfi( 
oaf i iclrh (oe it pi orIrces 

1 r1 iris r+,i.e Icnng on cardrtedto be drsease-

fr.' bc iuse iof their ri'ystrreo rinara dciseae 

, i, 0'.s, tr rori-ris) and yellow Sigatoka.Sfn f 

lAl~cf, I his changedcridfvr~erliiii lssce) picture 
drarratically about lb years ago with the accidental 
intr oduction into Africa ofblack Sigato a (Mycospher-

Plantain's Reprieve from a 
Black Plague 

When scientists at IITA's substation at Onne, Nigeria, 
began in 1987 to breed plantains with resistance to 

black Sigatoka, they expected the effort to consume 

at least 10 years-the best part of a scientist's career. 
Even then, the outcome was far from assured. No 

source c'f -i-6-tance was known in plantains: only in 
some L,' t, Musa cousins., Which include common 

table bananas, starchy cooking bananas and wild types. 

In any case, cross-breeding resistance genes into 

edible plantains would be a formidable challenge: 
plantains are triploids, with three sets ofchromosomes 

instead of the two carried by most organisms. In 

theory, breeding is complicated by the fact that each 
of plantain's three sets ofchromosomes derives from 

adifferent ancestor. In practice, however,that problem 

ismoot, becausetriploid plantains are normallyseedless, 
and therefore infertile. They are easy to eat but 

virtially impossible to breed. 

Preparing for the worst-the virtual lossof plantain 
as a major food source for tropical Africa-the IITA 
scientists pursued a frllback strategy: adapting black

Sigatoka-resistant starchy cooking bananas, they 
prepared to offer them to lowland farmers as plantain 

substitutes. Wamed an IITA statement early in 1989: 

"Time may be running out for plantains." 

Just nine months after this gloomy forecast, by the 

end of 1989, plantain's future was looking much 
brighter Years before theyhad expected any significant 

success, the scientists at IITA's Onne station were in 

sightoftheirgoal. Growingintheirexperimentalfields 

were a few hybrid plants that looked-and, more 
rmportantly, tasted-like plantain, andthat had inherent 

resistance to black Sigatoka. 

11ofperisis), a disease which ultimately leads to leaf 
ne(osir it is so virulent that plants are often severely 

defoliatedat harvest, thereby reducing yields drastically. 
(See inset story on "Plantain's Reprieve from a Black 

Plague" 

Plantains are exceptionally susceptible to black 
Sigatol.a No resistance or tolerance to the disease has 

been found among all the plantain cultivars in lIlTA's 

collection, which is maintained at the Onne High 

Rainfall Station. Since plantains are mainly grown by 
family farmers, black Sigatoka is endangering the food 
security of reso Jr-ce-poor farmers. 
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under Onne's conditions. False Horn plantains, which 
never set any seed anywhere else, managed as many 
as 15 per stem at Onne. In 1988, crossing these 
plantains with resistant wild bananas-- -disparate 

members of the genus Musa-the scientists were 
rewarded w'th viable hybrid seeds. 

Using embyo-culture techniques to overcome the 
seeds' reluctance to germinate, the scientists produced 
some 100 hybrid seedlings, which were transferred 

', ,~ from petn dishes to the fields at Onne. Late in 1989 
they announced that four of the resulting hybrid 
plantain plants combined the physical characteristics 
of plantains prefened byAfncan consumers with high
levels of resistance to black Sigatoka. The resistance 
not only delays the onset of Sigatoka symptoms; it also 
slows the progress of the disease, allowing even 
infected plants to mature and bear fruit normally. By 
July 1990, several hundred plantain hybrids were 
growing at Onne,awaiting evaluation for black Sigatoka 
resistance. 

... The battle against black Sigatoka is not over yet. 
The scientists may need at least one more round ofAplantain plantlet Pollination ofplantain inbreeding resistance to black breedingto reduce theirhybrids'chromosome counts- an improved Sigatoka. to the triploid number as the offspring of diploids andvariety which is a triploids, the resistant plants are tetraploids, with fourproduct of in-vitro The breakthrough was the result of crossing black- pairs of chromosomes. Because hey produce pollen,tissue culture. Sigatoka-susceptible plantains with resistant diploid tetraploids are capable of crossing with other 

wild bananas. To arrange such an unlikely marriage, tetraploids, producing seeds that are hard and 
the IITA scientists needed a tnploid female plantain unpleasant in the eating of the fruit. 
that would set viable seed when fertilized by their 
diploid male wild bananawithgenes forblack-Sigatoka Once this consumer-acceptance problem isresistance. Among the 116 different plantain cultivars overcome, the resistant triploid hybrids will be rapidly
maintained inIITA'sgermplasm collection,the scientists multiplied by culturing shoot-tips in a medium that 
at first found several-by mid-1990 they had 28- induces aproliferation of clones. Finally, ITA and the
seed-pmducing females of the preferred type. Some International NetworkforthemprvementofBananas
so-called French plantains that are reported to set and Plantains (INIBAP) will further multiply arid
seeds very rarely elsewhere turned out to set 50 to 60 distribute the clones to national programs, wh ich will
seeds per stem when fertilized with viable pollen reproduce them for distribution to smallholders 

throughout Africa's humid-forest zone. 

In start4 ,II)iitr ri breedn4 pruoirani at IIIA, seeds per bunch were obtained. 
gemriplasml ' a colected from Asia. the primar
center of plantin diwirsity, and West and Central Operational strategy. The plantain research program
Africa Wid bxianix species rotsitant to black Sigatoka isfocused on the genetic improvement of plantain for 
w.,er
e collected from nary prls c f the world black Sigatoka resistance. This should ultimately 

benefit the family farmers of West and Central AfricaIn the pr occs of breedin ' plintain with bananas in who produce the bulk of the plantain crop for their 
order to obtain seed,),I1 A scientists made discoveries own consumption in their backyards and small fields 
which changed scientific thinihng ibout plantains The close to villages 
team has tdentifind 20 French plantain cuiltivars wrd 8 
False I-Ion) (ultivav. all wth variable levels of fertility, Genetic improvement involves the use of 
over'tuririri the prevalent ideas that French plantains conventional breeding techniques, integrated with the
had 'er/ Iowv level of fertility (I to 2 seeds per bunch) use of in-vitro culture techniques to surmount specific 
and that False HoIrns were sterile. Up to 219 hybnd problems. 
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Research Directions
 
Cassava 
* Cassava genotypes will continue to be 
selected for major agroecological zones: 
humid forest, moist savanna, dry savanna 
and mid-altitudes. Quality characteristics 
being defined inthe Collaborative Studyof 
Cassava inAfrica will be emphasized. 
* Cassava germplasm from Centro Inter-
national de Agricultura Tropical (CIAT) 
from selectedagroecologicalzonesin South 
America will be crossed onto llTA's improv-
ed cassava mosaic virus-resistant varieties 
and tested foragronomic characteristics in 
corresponding African zones. The pro. 
mising material thus identified will be sent 
out inseed form to national programs for 
evaluation and further adaptation and use. 
* The search for new sources of host-
plant resistance to the cassava green mite 
as a component of integrated pest 

management will be intensified. 
* Crosses between cultivated cassava and 
its related Manihot species will be 
continued formanipulation ofploidylevels 
and for exploring possibilitiesto introgress 
new genetic sources from Manihot species 
to cultivated cassava. 
* Research will continue to improve 
understanding of the physico-chemical 
bases forqualityoftraditional food products 
prepared from cassava, yams and plantains. 

Plantain 
* Further research will enlarge under-
standing of the epidemiology and biology 
of the causal organism of black Sigatoka 
disease. 
* Breedingofdurablehost-plantresistance 
to black Sigatoka inplantain from different 
genetic sources will be attempted. 

The achievements described in the inset story, 
within two years of starting the plantain breeding 
program. indicate that other, breeding objectives may 
also be achievable in the near future: breeding for" 
banana weevil resistance, nematode resistance and 
dwarfisn,, and against yield decline. 

International Collaboration 
Germplasm exchange and dissemination of improved 
lines have intensified in recent years and become 
pnme outreachactvities. Disseminationofimproved 
lines wasat first delayed,however, by the slow process 
ofmultiplying p!anting matenal; and delayed further by 
national plant quarantine regulations. Both obstacles 
were at least partially overcome by the introduction of 
tissue culture and reliable indexing techniques, which 
eliminate viral and other- diseases, 

Root crops. Several thousand true seed of cassava 
and over 10,000 disease-free clones in tissue culture 
form have been shipped to 38 African countries, 
where those varieties best adapted to local conditions 
are selected. Among the new releases denved from 
IITA gernplasm are the CARICASS senes in Libena, 
the ROCASS and NUCASS senes in Sierra Leone, 
ClAM 76-7 in Gabon, Kinuani in Zaire, and NC-
Savanna and NC-ldiose in Nigeria. True seeds from 
local cassav.a clones outcrossed with IITA improved 
crosses have been introduced to IITA for evaluation, 

The sources of resistance to banana 
weevil will be identified and incorporated 
into plantain breeding populations. 
* Investigations into the rapid decline in 
yield of plantains under farming conditions 
inWest and Central Africa will continue, 

Yarn 
a Selection ofgenotypes for resistance to 
necrosis will be emphasized because ofits 
importance for minimum staking. 
a The search for increased flowering and 
better synchronization of flowering will be 
intensified. More locations with different 
environmental conditions will be used for 
flower induction. 
• DNA analysis will complement and 
extend on-going, preliminary work on 
isozyme and storage protein electro
phoretic analyses. 

selection and hybridization with IITA clones inorder 
to combine desirabletraits from local germplasm with 
the high yields and pest resistance of the latter, 

IITA and Centro Intemacional de Agricultura 
Tropical (CIAT) have expanded their shaing ofcassava 
gernplasm. CIAT has conducted trials with two IITA 
improved clones. Preliminary results indicate that 
one,TMS 30572, produces astable yield undera wide 
range of ecological conditions in Colombia. Another 
clone, TMS 30001, was found to be resistant to 
superelongation disease, a major South American 
disease of cassava. CIAT has introduced 149 cassava 
families into IITA, and a CIAT scientist has joined the 
IITA research team. This will ensure that the germplasm 
base for the improvement of cassava in Africa isbeing 
broadened.
 

In Cameroon, Rwanda and Zaire, IITA has trained 
over 20 scientists, 600 technicians and extension 
agentsand 2,600farmersorrepresentativesoffarmers' 
associations in using root crop technologies. Improved 
varieties of cassava and sweet potato have been 
produced and released to farmers by those national 
programs and by the National Root Crops Research 
Institute and National Seed Service of Nigeria, using 
IITA germplasm. Sierra Leone. Liberia, Mozambique, 
Togo, Malawi, Kenya, Tanzania and Uganda, among 
other countries, are actively developing their national 
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root and tuber improvement progr-ms and anractrng 
donor support for those progr-ams in collaboration 
with IITA. IITA scientists have been assigned to 
cooperative root crop programs inChana, Cameroon, 
Rwanda and Zaire 

The Eastern and Southern African Regional Root 
Crops Network (ESARRN) has coordinated among 
the countries of the region and IIVA the planning and 
eXecution of regional research of common interest. 
IITA also particilates inthe Central and West African 
Regional Root Crops Network (CEWARRN). 

IITA partlicipates inthe Afican Plant Biotechnology 
Network (APBiNJet) and the International Plant 
Biotechnology Netwok (IPBNet) which link the 
countres of Africa with advanced biotechnology 
laboratories 

In 1989 1lA handud over the responsiblity for the 
improvement of sweet potato to a sister institute, 
Centro Intemacional de laPapa (CIP). The links with 
CIP remain close as IITA continues the process of 
assisting CIP inimplementing its responsibility to 
Africa for sweet potato germiplasm. 

IITA has research links with several advanced 
laboratories in areas which complement on-going 

research. Mutation breeding of yam and cassava, and 
somatic enibryogenesis inyam, are being investigated 
incollaboration with the International Atomic Energy 
Agency, /ienna. Collaborative agreements for research 
on various aspects of cyanogenesis and cassava 
detoxification and utilization are currently being planned
with universities in Australia, Denmark, Netherlands, 
U.K. and U.S.A. Somatic embryogenesis in cassava is 
being pursued with the University of Bath, U.K, as well 
as research on the processing quality of plantains. 

Plantain. To strengthen plantain research, IITA has 
established linkages the International Network for the
Improvement of Bananas and Plantains (INIBAP), with 
the purpose of testing hybrids of both the Honduras 
Foundation (FHIA) and IITA indifferent agroecological 
environments inAfrica and Central and South Amenca. 

Phylogenetic studies in plantain are being given a
boost with analysis of restriction fragment length 
polymorph isms (RFLP). in collaboration with the U.S. 
Department of Agriculture in Georgia, U.S.A. The 
research aims to evaluate genetic diversity in plantain 
and improve understanding of the organization of the 
plantain genorne. Studies of postharvest processing 
quality and starch quality of plantains are being
conducted with the Overeas Development Natural 
Resources Institute, U.K. 
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Grain Legume Improvement
 

rotein-ich grain legumes - mainly cowpea and, percent oil and the rest carbohydrates with minerals 

nrecentyears, soybean areespeciallyimportant and other nutnents. Dried cowpea seeds take 
Inmany parts of Africa where diets are otherwise comparatively less time to cook then many other food 

scanty in protein sOIrces. These plants, capable of legumes.anImportantconsideratroninmostdeveloping 
producing their own nitrogen requirements from the countries where cooking fuel isscarce and expensive. 
nrit oien in the air. ire also abasic component of any 
sustainable crop s-.ster itnthe sivannas of Africa Research conducted on cowpea by national 

progranis of African countries and 11TA has made 
I he Gr in tegUM lmprov ernent Program is cultivation of the crop more attractve to both srmall

organized (see diagrain belov) to conduct research and large-scale growers. New vaneties with higher 
mainly on coe.rpV, and solbean which addresses yield potential. arange of maturities, and resistance to 
problems of crop inpro-erent and utilization in the some diseases and insect pests are being grown in 
target areas of farmer use. larger areas and different agroecological zones than 

before. IITA has the global responsibility anong 
Cowpea interatioral centers to conduct research on cowpea. 
CoA,pea in Afrca is traditionally considered to be a 
food legume of the poorest farmrer's diet and ismostly Ecologies of cowpea. In the diflerent agroecologcal 
cultivated as a subsistence crop. In the rried farming zones inwhich they are grown inAfrica, theappear-ance 
systems of the Sahelian regions, cowpea is the and growing habits of cowpea differ according to 
predominant legume and a major source of human diversity anong genotypes, climatic conditions. 
food and ,"dder for cattle. It is a secondary crop cropping systems and production problems. 
mainly in semi a-rd zones, in associaton .with millet. 
sorghur., maize, cassava and cotton. It is drought- In the Sahel. traditional farm varieties are an 
tolerant and car be grown in poor soils. Covpea is Indeterminate, viny, spreading type with a growing 
able to fix nitrogen in the soil efficiently at around 30 period of up to 120 days. They are fast-growing, cover 
to 70 iilor aris per hectare per year. thesoil suI aceand produce laige quantities ofbiomass. 

Millet is the main cereal here; cowpea Iscultivated in
 
Un1 e wnr other legnumes, co ,pea may be mixtures with millet. Cowpea isconsumed as green
 

consumed at different stages in ,ts development: as leaves, dried leaves, green peas, dry grain and fodder. 
leaves green or dried, green pods. green peas and After harvest, the dried plants are bundled and stored 
grain, of w%.hichthe last is the most popular. Dried for use as fodder for cattle during the harsh dry
co.vpea ishighly nutritious 2.1-percent protein. 20- weather period. 

Sr. )( ( (.J ,i-, lri i rItIA I ieadq ,atter	 Co .'peaResearchSratron
, 	 -ano,, rlr' q ,I iri an, . ea 	 Nigera 

Bi.edrng Pet tKrigerment 	 Postharvest Mn1ist Dry Savanna 
Reseatni Savanna 

Cov.pea. Sobean Co,v'.a. Soybean 	 Soybean -

Bvedong 	 Entmoirlog Entoriology Bochenisrry BItreeding Breedinp 

A.'rnonn - Rirtholog Pathology - Food , Physiology
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In the dry and moist savannas, cowpea is mostly 
intercropped with millet, sor'ghumn and maize as a 
secondary crop after the cereal crop is established. 
Cowpea is grown mostly for- dry grain end fodder. 
With the first rains, farmers often plant an early-
matuinng cowpea along with a cereal After the cereal 
is established, the main cowpea crop is planted for 
both grain arid fodder. 

In the lowland humid tr-opics (lrurrniid forest and 
transition zones) which have a birmodal rainfall 
distribution of two seasons, cowpea is planted in the 
second (short rainfall) season, in fields previously 
established with a cereal or ioot crop. Cowpea in this 
region is cultivated mostly for diy gi-ain and is also used 
to a limited extent as a green leafy vegetable. Early-
to-medirum-rnatUring (60 to 70 days) varieties ar-e 
prefened. Short. coprpact and upright vaneties are 
considered most suitable. 

In the forest zone. cowpeas have traditionally been 
grown or a trellis for green pods for- household 
subsistence needs. The continuous rain and high 
humidity which prevails for 9 to 10 months of the year
pr-event farmer', from growing cowpea for- dry grain. 

H-Iowever, itnall these zones, cowpea faces severe 
yield loss fiom indigenous insect pests Even after-
screeningalmost all ofthe estinggermplasni ( 15,000 
accessions), the resistance to insectssome is low, 
resulting in the need for- new (unconventional) 
approaches to stabilize yields under fann conditions 
without the Use of chemical pestcicdes. 

Achiever ,nts. I-.ayng global responsibilityforcowpea 

gennplasri collection, II A has collected more than 
15,000 accessions and maintains them at its 

headquar-ters at Ibadan IlIA headquarters lies near 
the center- of onrigin and genetic di,,ersity of the crop, 
and within the region that produces most of the 
world's cowpeas. Since 1986 special efforts have been 
made to collect wild Vigno geimplasm which is 
expected to play a key role in breeding for insect 
resistance and other characteristics in future. 

IITA's early work in covipea tmnprovement was 
mainly devoted to basic r-esearch in cr-op physiology 
and to the identification of sources of resistance to 
insects and diseases. Sources of r-esistance to most of 
the important diseases have been identified and 
incorpor'ated in breeding lines. Many of the elite lines 
distributed ti, international tials since tIne mid-I 970s 
have high levels ofcombined resistance totheprincipal 
bacterial, fungal and virus diseases. 

Late in the I 970s, the orentation of the program 

evolved toinclude insect resistance, with the emphasis 
on insects encountered inAfrica. The strategy was to 
achieve yield stability through resistance to both insect 
and disease pests. Several lines with multiple resistance 
to diseases and resistance to one or, more insect pests 
have been developed. Many of those varieties have 
been released by national prog-ams. 

In the Sahel. the Semi-And Food Grains Research 
and Development (SAFGRAD) project team based at 
Burkina Faso began research on drought tole;-ance 
and resistance to stnga in 1980. Through theirefforts, 
sources of resistance to those two constr-aints were 
identified. A cowpea br-eeder was based at the 
International Crop Research Institute for the Semi-
Arid Tropics (ICRISAI) Sahelian Centr-e at Niamey. 
Sever-al lines with resistance to aphid, bruchid, bacterial 
blight and Mcrophorm n ashy stern blight are being 
developed. Cr-osses have been made for combining 
tr-iga resistance and dr-ought toler-ance. Sever-al lines 

combining stnga resistance arid multiple insect and 
disease resistance were selected in 1989 for further 
trials after screening in Niamey and northern Nigeria. 

From research conducted through the SAFGRAD 

project and from lines developed at IITA headquarters, 
sevenallineshavebeei selectedintheSaheliancountnes 
by national programs for further tests or release to 
far'mers for cultivation. VITA-7, SUVITA-2 and T\/x 
3236 are among the moire popular lines released in 
the Sahelian countries. In 1989, mixed cropping on
station trials without insecticide application showed 
higher gr-ain and fodder yields than did local varieties. 
Lines IT87D-549 and IT87D- It9 1were selected for 
on-farm testing by national scientists. 

In the savanna, a cowpea research station was 
established in July 1990 in Kano. northern Nigeria. 
(See story "Decentralization to the Savanna" in the 
Research H-ighlights section.) IITA is working closely 
with the Institute of Agriculture Research (IAR) at 
Ahmadu Bello University, Zana and ICRISAT scientists 
based at Kano. IITA scientists at tine station include a 
cowpea breederand two physiologists (2esupported 
by the Tropical Agricultural Researcl- Center ofJapan). 

Sever-al segregating lines combining aphid, st-iga 
and alectra resistance appear pr-omising. Seve-al 
cowpea lines tested through international trials by 
national programs in the region have been reiaased for 
cultivation by farmer-s. Ini 1989 on-farm trials with 
minimal insecticide applications, TVx 3236 showed a 
moder-ate level of resistance to thnps and diseases 
with a consequently improved yield potential. This 
variety has performed well in both the Sahel and 
savanna zones. Other lines likewise tested in 1989 in 
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the savanna with ,inal insecticideappI atons hae 
ytelded consistently hilg+her than local ,v,iietires:II8*S-

2216--;, KV., 165-I t-Iand IT8.tS-223 I-I S. VII A-3, 
.


which is resistant to 	eaffloppers ,,asreleased if) 

courtr;e5 ' Iafloppers t- A
seveal Latin Amercan %here 

- 

are a major co.wpea pestt 
'" 


Inthe humed forest and tr-ansitionzones, 11fA has ,ITA 

succeeded inde,.eloping several ineswith high yeld 

potential (2,000 1,rtmrirs per heciat U) wi ;h mnul tl . . , 

sir us resistance and with rnultiple (lmkease and irsect 

r sistance. Coewpi lnes have also been developed 

with medium (70 to 7S days) and earl maturity (6) 
to 65 days) v.itha diversity inseed colorand plant type 

suitable for humid tiopcs, fur crtivation dUring the " 

shoit rny season or the dry season in paddy ie 
fal.cw s These iaretes are -rg ai .rproduction as 
sole CIops LlSln, HrSeCtA10Cesto cc -)!tot, pests. Ihell 

" 
- ', 
+" . , 

' 
"- ',-'., , 

yield with improved ruaringerernt ti it no ferlihzer, i 

more than I00 percent gireater than that of tradition, ia11t+e1C j',1ee', ,+ . -. , '-: ', 

var-,,t,es he-inpro',edvaretmesiedtiiresprayin," ' - , " 

V. th inSecticides beCa isU of thU1ei Kc) uit yr c 5, 

part ,il reSistance. Ine cish cost of spra ,ig s Ony a . - : 

srrrail fiaction of the val, e of the lx feased outprit me) 
resistant thed. IVii 2027 arid two biuichid-resistantmiin,,coruntres. Some )of the be:t per [frmers im-. 

cowpea lines. 118ID-99" and 1184S-22'16-4, which 

Pro, rr-, I f 82L- 18 toi/'ire ami I'io,,rqu t, II82 ID- crosses Vii 2027. The 
riteinationil trials ha,,ebeen released to national 

are denied firon made with 

results indicated that two months after 
Brown was I00-percent infested, as opposed to 7.3 

889 in(II83(D-t2 to Bivia. 	 infestaion Ife 

beder to I-1.7-percent nfestation in th two bn ichd-resistant 

Li ,)onir Kiurna wi thth Interational Centre for Insect lines. JVu 2027 was 18.Apercent infested. Similarly, 

Pi ;.c,,; ai: col,V (ICIP1-) fom I1985 to 1987. percentage loss ii) weight at 60 days aft-r infestatior 

IOwuring that tirnesueal lucal co.vpea varieties arrd inIfe Brown 'vas18.6 percent. compared with the 

'I1A lnes were c,;r.tfied .ith superior aroncrmc other three resistant lines which varied between 1.7 

It)the wid altitudes, an IITA co.o,,nea .as 

character. Among the IliA lines tested 0nthe ieon, and 1.8 percent. 

II82D-889, IT821)-885.11821D-789 appearto perform 
uetter than others A co,,pea project was appro ed Impact. Fifty-o1e CCOritres worldwide in drfferent 

by the Southern African [)evelopent Coordinatioi agiroecological zones have benefited fror the 

Conference (SADCC) doiu, I989,,.,th furcinng fiorn n erinorous ines IITA.cowpea developed through 

the Turopean ([i ror nit'. lh.iotmh this h se cowpea varieties have been released to farners! conowiCci 
preject, the needs of ,.cuthnrin Aft i( es will c Several linesic(ountl fnc ltivation by the national programs 

n Afrira are aie also utilized by national piogr rms forncorporatronbe serced and a;retie s stotble for eistr 
of useful traits irtothe localvarieties.e ,peted to be de.clrlopd 

Aur'ng the rittitrirttonil to ils(rorduted in 1989 Ihe thop resistant cowpea variety T\/x 3236 is 

oCer a rarig. of Inc itiirs. th fo-.', ig cowpea lines popular with fartmersintle nor-thern parls of Nigeria, 

rd
consistently perfori bett-r thtir, other,.: e -:trr ea I Caneroorn (sivarna), Senegal (Sahel) and Botswana. 

Along vith IV. 3236, the variety [R-7 is f,-equentlyriaturtyl1821 -3?.1I8'S2216-'II 8't[-666rmeiurn 
aIted in sorthern Africa,. parlicilarlyrn Botswana.riat.r,tiI1851 20201.IT S- 1/12I 83D 219; br uchid cilt) 

resistantliresI 181 ) 100/,1 I18-IS-22-16-, 185 -2205 
iphid-re.is Ii 8 1S22-16-4.11 TB-86/.I1835- Severnl ires with rciriltiple resistance to diseasesro'nt tnes 
728-5. have been develop rci, Vita-I Vita-3including and 

which have ilreidy been released. Vita-3, with 
F'e+ in tolerance to drought and resistance to lrafioppers, is,.eritag, ho mifistatmon arid yieldlossers die 

to br-uhids %,erestudied tuinntn 1989 Comparisons populair n Iatin Amrenca where lealhoppers are a 

werte made -.rrong standard local variety Ife Brown, major pest of cowpea. It is extensively cultivated by 

The savanna area 
ofKano, Nigeria,where the two 
farmers shown 
here are preparing 
toplant cowpea 
provides a god 

environment for 

to adapt 
improved varieties 
to the traditional
mixed cropping
systems , 
systems. 
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farmers in Brazil, Jamaica and Guatemala. 

Cowpea strategies. The ainr of cowpea research at 
IITA isto reduce the risks incultivation for the farmer, 
therebyincreasingthefarnier'spi-oductivityandincome. 

At IITA cowpea research focuses on the crop in its 
agroecological context, as part of a cropping system
with par-tcular requirements for resistance to insect 
pests and diseases. From 1988 the main breeding
objectives have emphasized: 
. Morphological and physiological adaptation for 
inter-cropping with cereals, 

- Multiple pest and disease 
 resistance for 
incorporation into locally adapted varieties, 
- Impiroved drouglit tolerance incowpeas, especially
for the millet cropping systeni of the seni- and zones. 
" Resistance to post-flowering pests. 
" Pest resistance character's from vild Vi.n( species. 

Because conventional breeding and sources of 
genes from cowpea collections have riot been 
successful against insect pests in some cases. the 
prograri is relying increasingly on biotechnology 
research on the wide crosses. Ii 1989 wild Vigno
species were screened forresistance to major pests of 
cowpeas. Several species appear to have high level of 
resistance: V ve, flot. V hiteolo and others to cowpea 
aphid and bruchrd: Vne.killorto and V oblongifor to the 
Muvrucn pod borer. Sone V oblingifolno appear
resistant to pod sucking bugs. 

International collaboration. IITA works closely with 
many national agricultural research systems in sub-
Saharan Africa and othertropical regions ofthe world,
in the development and adaptation of new technology 
for cowpea production. IITA collaborates with 

advanced laboratories in specific problem 
areas for

basic research and has iiti ited contract research for 

solving some ofthe difficult crop protection problems,

These include resistance to post-flowering pests of 

cowpeas through inter-specific hybridization; resistance 

tostrigaand alectra; resistancetorootknotnematode 

and cowpea aphid biotypes in the tropic. 


InNigera, IITA has contracted rese,e"ch on resistance 
to Strigo gesnenoide and Afectio vo eli to IAR and
resistance to root knot nematodes to the Uniersity 
of lbadan. IITA collaborates on resistance to bruchids, 
Callosobnchus inoculatus and Bnichidius arolineorus 
with the Federal University of Technology, Akure and 
School of Biological Sciences, Ino State University, 
respectively. InNiger, IITA works with Institut National 
de Recher-ches Agronomriques du Niger on Mocro
phiotno ashy stem blight resistance; and in Zambia, 
with Mseker-a Regional Research Station, Chipata, on 

cowpea aphid-borne mosaic virus, among others. 

With advanced laboratones in Italy (Universit 
degli Studi di Napoli and Istituto del Germoplasma, 
Ban) and the U.S.A. (Purdue University), IITA has 
recently focused on biotechnology research for 
resistance to post-flowering insect pests and cowpea 
briuchid resistance. The Italian government has sup
porled this basic research, IITA has contract research 
arrangements for the biotechnoloy research with 
Purdue University. IITA also collaborates with the 
UniverisityofDufilam, wherethe mechanism ofbruchid 
resistance inTVu 202/ -nd cowpea trypsin inhibitor 
gene (CpTI) were originally identified. TVu 2027 was 
identified as resistant to bruchid by IITA in 1974. 

ICIPE in Kenya has worked with IITA in the 
development of diet for MAuic pod borer under a 
research contract for a period of three years, funded 
by the German Technical Cooperation (GTZ). IITA
hasalso collaborated with ICIPE inthe identification of 
a mechanism of resistance to Moica pod borer in 
TVu 9"16, and research on integrated pest management
incowpea mixed cropping with other cereals. In the 
U.K., IITA has contract research arrangements with 
Wye College for cowpea aphid biotype resistance 
research and identification of geographical races of 
this pest in the tropics. With the University of Bristol, 
Long Ashton Research Station, lI-A collaborates for 
striga research which has resulted inthe identification 
of B301 striga and alectra resistant cowpea by the 
Long Ashton group. B301 is the only line which 
appears to be resistant to virtually all the strains of 
strigaandalectrainWestAfnca. IlTA has collaborated 
in the past with the Plant Environment Labratory,
Department of Agriculture, University of Reading, in 
cowpea physiology research. 

Collaborative attempts are being made to transfer 
the coat protein gene of cowpea aphid borne-mosaic
 
virus to 
 cowpeas, by innovative biotechnology
 
techniques, giving a novel approach for the control of
 
several strains of the virus. This work could possibly
 
provide for control of other potyviruses affecting 
cowpea. (A total of eight potyviruses are reported
from cowpea from all over the world.) 

In the near hiture Lollaborative studies will
 
commence 
 with the bean/cowpea collaborative 
research support project of Michigan State University
and with the Boyce Thompson Institute, U.S.A., to 
identify fungal, bacterial and virus pathogens involved 
incontrol of cowpea pests. 

The results of these cumulative efforts should 
ultimately help in solving some of the more difficult 
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cowpoea production po rnSand mile the crop less 
r-isky and more profitable to fannes -1the tropics 

Soybean
 
Fror tfebeg nirm, 111A hasattached grea, importance 

to ripro,.einent of so, beans for the tropics. and nore 

lecentl, to rescarch on soybean processing and its 

,vid (-ash rOD in siubtntal demand, soybean has 

rtat poternti a, an Iiportant coponent of 
st bctai rlefitnrwii s/sterns ir the miist saarinas of 

Aft ca And altho, h the crop .snot et e geo.'n 
ti rnall - cale fsr vrset there ands i traditionally beer 

15,0 soed i Africa frt food. it aiso has very r'4eat 

putentis a s mCe (A ine pensrie ptoatein in hurnari 

klots, of alu'ltLle coo"-kIrn,' oil arid of arnimral feed 

rprco>ed .oobean ,arieties rmuistresist the major 

u sease,and iw.est pests and ha.e gro,.-,th cces v1ich 

it agroecooleccl conoitions and the rnii features of 

local famir,', ssterns I he second research ain is to 

de'.elop approprlate technologes for convenient hore 

.inn /Jlage ui If people I,no,A, ., iat foodstsization 

sci be n can be Used ir and hei.s to rial,e thenm. this 

nuti itcius legurre (.10-percent protein and 20-per cent 

oil) car gnerite a stur ,g d-rand -i the mirketplace 

so that fainir', .- Ji contini to prodiuce ccoybean for 
the benefit of all 

Ecologies of soybean. The best agroecologcal 

erivironrrients for so/bean production are milar to 

those for raze arid soIghurn In all environnents, 

ho,,%.ever, so/bean has faced the two pararsIount 

problern, of poor n)dulatmon with soil bacteria and 

poor ,eed lonc..ty I hece pioblems are desrribed 

rr the "Achie,erients" section below. 

ihe rrs ta idr i1tItudce sa.anrnas are therost 

fr.or abe zones for soyb,an productoni n West and 

Crntral V, icfa Bercaisi of the elitively snorl -ai, 

'P ,0n, Crop rvnaaegerient and sret storage face 

fp. cc iohrrr tf it n tfe0 wetter zones Ismrproved 

,ithtv needto hae matunty ran ,e frnors/5 to 130i 

,, ideoe tO stay witFi tse norissal rarg ofrarfli 

(t1 rhbit on If these rgsoecological Ssterrs, riize 

andsorlurn ar tfe Main crops and soybean is 

plintel %th theri in rotation or is mntercropped. 

So. Liean pifidi tcin rlthese conss fis beer e pandrig 

rifrlr ir ij iera, (-ha,ii, CUte dr'lcore and Zambia 

,).ewthe past f1(e rears 

I re transiton ione bet,,eeri himid forect indl 

nrmit savannai,, also suitable for soybean prodi ction 

R/ecent investigaitions showv that soybean yields irsthis 

zone earthgiherthan those of cowlsea arid grorndnUts 

I loweer, the biriodal raimfall patteri .ith two seasons 

- - . .".... 
. 

- . 

.,, L[.-

" 
-. 

-

real,e ratiit range an important factor. Sone Cowpea and 

farTrirs plant ithrsone Or each rainy season, wf ile soybecn are 

sorme plant One crop acioss both seasons. screened for
resistance to insect 
pests and insect 
borne diseases in11 ehussrd fore t agroet?olo gcal zorne is the Inost 

clhallengrii for soybean irnprovesimenrt, because of acmc this screenhouse
 

ciIs and weathesing of the bean On the plant before designed by IITA.
 
harvest. I larvests frurs an mtercropprng system with
 

cassava have sho ri enouiaging resu! s, however.
 

Inland valles can also be promising for soybean 

producton. assfrhrwn is irtercioppirg trials with rice. 

Earlyiaturity (/5 to9Odays) isa pallicularly important 

characterstic in this zone. 

In all zor es. apart from the irsmedrate goals for 

research already described, the long-ri issues for 

research conceri crop rotation, inter-cropping and 

alley farming systems. The effects of soybean on 

maintenance of good soil physical and chemical 

propertes, and its effect on yields ofassocrated crops, 

are at the heart of that conceris. together with the 

socioeconomic effects of soybean cultivation on the 

farm fariilies, In the savanna and transition zones it is 

not yet known whether soybean has any effect on 

ctrsigr populations nirassociatec ceteal rroppingsystems. 

Irs the humid forest and inland valleys, tolerance of acid 

coils is amiriportant character for stidy. 

Achievements. When l1fA began to collaborate with 

Nigerian scientists in the 19/Os ir soybean research, 

the two most critical weaknesses in the exotic high
yseldmg varieties which they were testing were* (I) 

the inability of the plIat to utilize nitrogen frors the air, 

and (2) the low rate of germination of the seed after 

it had been stored between cropping seasons. Both 

weire subsecuently overcome by breeding and a 

"tropicalzed" soybean was created. 
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Soybean is fifill 
begirtning tu firlfiIIits promise rs rore 

farmers gray.'. 
the crop and consumers learn 
how to process 
and use it 

The first problem concerned the way soybeans, like By 1983 IITA had developed several varieties withother legurmes, use nitrogen from the air, The roots improved nodulation and seed longevity and otheroflegumes are normally invaded by irizobia, harmless agronomic characters. Subsequent research concenbacteria from the soil which capture atmospheric trated on resistance to shattering, foliarpathogensandnitrogen and conve,-t it into a fomr which isuseful for pod sucking bugs, and on a uniform cream seed color-.the nutrition of their- nost plant. Hlence, legumes need By 1989 significant progress had been made it improvinglittle or none of the nitrogenous fertilizer which is so genetic backgrounds ofvaneties forAfnca with multipleimportant for cereal crops, for instance, to the obvious resistance characteristics. Soybean yields of up toadvantage of the farmer. Compatiblity between host 2,500 kilograms are now obtainable with IITA varietiesplant and color'zing bacteria deteriines whether the which have been released inNigeria and other Westplant roots form nodules where the bactera can Afncan countries. In 1989, 23 African countriesreside. Nodulation with rifzobia in the roots iscrucial requested improved seeds from IITA to test forfor the soybean to acquire the nitrogen it needs, adaptability to their local environments. 

The second problem concerned the rapid loss of Improved cultivars with ashort maturity period ofthe seed's germinating ability in the warm, moist 90 days, which are suitable for intercropping withstorage conditions so coin-,jn on African farms. Very sorghum inthe dry savanna, began trials with ICRISATfew seeds remained viable, or alive and able to grow, at Kano in1989. Several lines were identified with abetween harvest inone year and planting inthe next. high level of resistance to the diseases of frogeye leaf 
spot and bactenal pustules, both ofwhich are spreadingAn IITA team consisting of abreeder, physiologist and becoming economically significant in the region.and riicrobiologist began to work on those problems 
 Over half the potential yield of one susceptible local
dlunngthe 1970s. Genotypes with trarts forovercoming cultivar, Samsoy ,was lost to frogeye leafs-iot intrials,both nodulatron and seed storability were found, but while the improved resistant variety TGx 996-26Eother characteristics had to be improved before they maintained its high yieldsunderheavy disease pressure.

could be combined in successful varieties for Africa.
Pods and leaves were vulnerable to tisect and disease Consumer aspects came under IITA's purview inattack. Pods tended to "shatter" before harvest, 1985, when a food technologist joined the soybeanscattering their seeds. Under stomis orstrong winds, team. The imporlance of improving the proteinstems fell over or lodged. Seeds were not uniformly content of African diets has been the guiding principlecream-colored, of this reser, :h. Soybean utilization work has focused 

on improvement of technology for household and 
small-scale uses, as well as the food products madeA-

r with such technology. 

New methods of processing soy milk to eliminate 

burning hazards and reduce the labor requirement
have been successfully introduced, leading to
commercial adoption of the technology. Soyflourhas
been used to improve the protein content of low
protein traditional foods without increasing the cost 
or the cook rg time and without changing the 
appearance c- taste of the foods, 

For example, work in 1989 with soy milk residue 
and flour has given gan (atraditional food made from 
cassava) a I0-percent protein content as against less 
than I-percent protein inthe traditional gari. Several 
recipes utilizing soy milk residue were developed, and 
work continues on developing other uses for thehome and small-scale industry,. Tofu was produced 
using localplants as a coagulating agent. "Soyamusa", 
anew extruded, inexpensive soy-plantain baby food 
has been developed. Screw presses constructed in 
Africa that can process soybean are now available and 

A ~kwtheir performance is being evaluated. 
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Research Directions
 
- Emphasis isbeing given to problems of 
the savanna zone: the dry savanna for 
cowpea and moist savanna for soybean. 
- Understanding of the biology of stnga 
and its control are major objectives of a 
new IITA cross-piogram project with a 
twofold approach: to reduce the stnga 
population and improve host-plant 
esistance to stnga in maize and cowpea. 

Cowpea 
- Developmentoflocallyadaptedcowpea 
g notypeswillcontinue, formixedcropping 
systems in the savanna with millet and 
sorghum, with emphasis on stable 
resistance to insect pests and diseases. 
- Improvement of cowpea grain types 
and a range of matunties will continue, 
whichmeetthediverseneedsofproducers 
and consumers of cowpeas in the tropics 
of Aft ca. 
* Strengtheningof national programsand 
regional networks forcowpea inWestand 
Central Afriom continues to have 3 high 

priority. Technologies for incorporating 
resistance to insect pests and diseases into 
local cultivarswill continueto receive special 
emphasis. 
• Collaboration with the Semi-And Food 
Grains Research and Development 
(SAFGRAD) cov.'pea network will 
strengthen understanding of small-scale 
farmers' systems and will result in 
approaches relevanttotheirneeds. Strong 
support will also be given to the Southern 
African Development Coordination 
Conference (SADCC) cowpea project. 

Soybean 

Development of varieties that are 

suitable for farmers in tropical Afnca will 
seek to combine the following traits: stable 
and high yield, promiscuous nodulation, 
resi.lancetothemajordiseasesandinsects, 
gr id seed storability, ano resistance to 
lodging and shattering, with a range in 
matunties from 80 to 130 days. 
- Identification of the different strains of 

Rese'irch strategy. A wultdidcplrary team atIlIA IliA rarntans a sor'bean 

Cercospora sojino, the causal organism of 
Cercospora leaf spot on soybean, and of 
sources of resistance will continue and the 
mode of inheritance of resistance will be 
determined. 
° Developrent of improved small-scale 
and home-use technologies for 
incorporatin g oybean into traditional foods 
proceeds with the Institute forAgrculture 
and Training (IAR&T) at Ibadan, Nigeria. 
Simple low-cost processes are also being 
developed for soybean products that 
simulate meat, fish and Afican cheese. 
• Collaboration with the Institute forAgn
cultural Research (IAR; Zaria,Nigeria) and 
the International Crop Research Institute 
for the Semi-Arid Tropics (ICRISAT) will 
emphasize sorghum/soybean intercropping 
and crop rotation systems. 
* Studies of the production, utilization 
and marketing systems used by soybean 
farmers in Nigeria will give direction for 
settinggoalsandobjectivesforllTAsoybean 
research.
 

bireedi,,capiblty, 

kin itr. scerrSt5 innational progranis to incLIud(ig a geitrplasi1 colection. When soybean 

i. uo id iarreties aiil production and utSli- becories widel/ grown and (onsrred by African 
iti,, I lIe interaction with each institute s, or rfs~grirrt predict rio problems appear,, teor noes fan 
ii r,1., i str urirquri and diverse, according to reed this rapability isready to be i sed i conjunction with 

national prograrr efforts. 
Ir its genetic improvement work, the team 

ioncentrates on incorporating resistance to pod Processing and iilizatron have gained priority as 
,hatternnr,. lodging and pod-sucking 'ugs into elite TA,ritheconvicton that consuriiersresearchtopics itll 

nvetes which car nodUlate freely and whose seeds .will increase demand for soybeans once they k.now 
retain ther vabilhity itn stores, whiat foods to prepare with so/bean and are able tofk.i. 


procesS them.Farl irrthe 1980S I IA hId wort:shops 
Inproved ciltivars have been sent to IllA fr )ir with Nigeran nd Amicair screntists and prodcurs 

troig breectingprogrniisinC6ted'Ivore, Zir bab.0..e, 
Brazil and Thailand. Some national programs ae 
evaluatig I IA breeding lines for traits that are 

iiportant to then) and for which they have a 

comparative advantage in condicting tIre research 
"Jc-,oeprograrris request alarge sample ( 100 ,lograms) 
ofore or twovieties for or-farm testing Often the' 

wish to promote soybean production and itil-ation 
but do not hive an active cultiVar testing prograre. 
Sonic request seed of all IITA breeding lines. while 
others would like to receive 10 to ISvarieties for im 

replicated yield trial. 

on tropcal sobean production ifin Izatil ,IU.I. 

pairlicipants established thatthe need to disserminate 
ne.Vlhone levelardsmill-sialeprocessingterhnius 

vis iirgent In subsenqiit 7ears a project was 

launded t),oetiir .vith for Agricrlturalthe hrslitkite 
Reseaich, nd I iiiringpIAI,, l. r,,erinmnd a soybean 
utihization was piovided trIlliA frori Japan.specialist 

Other soy-based foods orn the IIIA research agenda 
rio weaning foods; mevt. fish and daiiy substitutes: bis

ruts aid breads n,-Je frori rncoposite forms including 
soy flour,and va.oris uses for SOYmilk. I lie soybean 
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research team isalso developing methods and equip- isconducted inNigena. IAR&T isdeveloping traditional 
ment to improve processing of soy oil, floL,r and m-lk. foods with a soybean component in a collaborative 

project with IITA, funded by the International
Internationalcollaboration. Inbreeding,col!aborative Development Research Centre (IDRC). Baby foods
projects are concentrated inNigeria, taking advantage are being developed with the National Horticultural 
of the favorable range of soybean-growing Research Institute (NIHORT) and UniversityCollege
environments and ready consumer acceptance. VVWith Hospital at Ibadan, and the Federal Institute forlndustnal 
the National Cereals Research Institute, IITA is 
evaluating effects ofacid soils on its breeding lines, and 
seed storability in the savanna. Resistance to insect 
and disease pests isbeing investigated by University of 
Ibadan students, while socioeconomic studies of 
soybean production have been undertaken at the 
University of AgncuLture,. akurdi. 

In other countries, the Institut des Savannes 
(IDESSA) inC6te dIvoire isevaluating breeding lines 
underhighlinputproduction, utlizingcultivars received 
from Brazil. Long Ashton Research Station of the U.K. 
and IAR.Nigeria have collaborated in studying striga 
oncowpea forthepast seven years, andhavesucceeded 
,nidentifying B30 I as acowpea cultivarhighly resistant 
to stnga strains in West Afinca. 

Similarly,much oflITA'ssoybean utilization research 

Research. Oshodi (FIIRO). A Japanese postharvest 
technologist has been provided by the Japan 
IntemationalCooperationAgency(OlCA)toadaptsoy 
food products to the requLirements of Africa. Two 
companies, in Ghana and Nigeria, have teamed up 
with IilA to design and build screw presses for 
soybean oil extraction. Two other Nigerian companies 
are evaluating those screw presses. 

Soybean has become an attractive crop in tropical 
African countries. The main obstaces to successful 
cultivation have been overcome with patient research 
by IITA and collaborating partners over the past 20 
years. Soybean is relativ, ',high-yielding and easy to 
grow incomparison with -her legumes. Consumers 
are beginning to find uses for soy products at home as 
a food and at a commercial level as vegetable oil,
livestock feed, baby food and other food products. 
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Maize Research
 

I TA conducts :.full-scale improvement program for 
maize because of its importance as asource of food 
and feed, because of its high labor productivity, and 

because of its potential for rapid impact. Recent years 
have seen asignificant expansion of maize production 
in West and Central Africa. Maize is expected to 
become increasingly important as population growth 
and urbanization intensifydemand foreasily transported 
and storable food grains, and as demand fcrlivestock 
products increases. 

IITA's research strategy for maize focuses pnimarily 
on the lowland moist savanna and humid forest zones 
of West and Central Africa. IITA collaborates with 
CIMMYT in a gerrnplasri development program for 
those zones, which includes wod on both open-
pollinated and hybrid varieties and efforts to maintain 
stable resistance to streak virus, downy mildew ind 
lowland rjst and blight. A maize research station is 
being established in the West African moist savanna 
for the development of gernplasm with emphasis on 
resistance to the parasitic weed striga. At Ibadan 
headquarters. methods to screen germplasm for 
resistance to pests and pathogens and tolerance of 
other stresses is being refined. (See diagram below.) 
Inaddition, maize scientists are actively involved inthe 
savanna systems research group. Collaboration with 
and support to West and Central African national 
maize improvement progranis continues, as does 
active
participation ii regional maize research networks, 

During 1989, lITA maize scientists studied key 
aspects of the diseases downy mildew and maize 
streak virus, includinghost-plant/pathogen interactions, 
survival mechanisms and surveys on incidence and 
distribution inNigeria. Research on the parasitic weed 

s,'t iE'lonrlog'j 

po 111(ted 
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stnga was aimed at improvement of resistance/toler
ance levels in both open-pollinated and hybrid maize 
varieties. Significant improvement inresistance to the 
stem borer Eldono saccharino was demonstrated in 
selected lines. Nitrogen-use efficiency of key IITA 
vanetieswasstudied, andwokbeganoncharacterizing 
some ofthe physical and chemical properties of maize 
grain in relation to consunier preferences. 

Ecologies of maize 
The moist savanna, where maize has spread since the 
I970s, has the greatest potential for maize production 
of all agroecological zones inWest and Central Africa. 
Maize has increasingly replaced sorghum in this region. 
Improved maize varieties have spread inseveral states 
of Nigeria's moist savanna through active promotion 
by Agricultural Development Projects, which have 
used IITA varieties to make improved seed, including 
hybrids, available to faners, together with fertilizer, 
Without applications of fertilizer or organic manures, 
however, low soil fertility limits continuous maize 
cultivation The parasitic plant stiga also looms as the 
foremost pest threat to stable yields in the savanna. 
This zone holds IITA's highest F .rity fordevelopment 
inthe region, with the emphasis on yield improvement 
by farmers who can use improved varieties, good hus
bandry and a few purchased inputs. 

The humid forest, where maize was first introduced 
inAfrica, ischaracterized by high rainfall and humidity 
at elevations below 800 meters above sea level. It 
incluces the coastal rainforests ofWest Africa and the 
equatorial rainforest of Central Africa. The complex 
ecosystem ofthis zone presents the maize farmerwith 
a series of challenges: disease and insect attacks, low 
light intensity during the growing season, acid soils and 

Pathology Special Studies 
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high humidity that makes grain drying and storage 
difficult. Rapid ur-banization in this zone has neveriheless 
stimulated the demand for "green" or fresh maize 
("corn-on-the-cob") as well as for dned grain, 

The mid-altitude zone from 800 to 1,500 meters 
above sea level insome parts of West and Central 
Africa is ideally suited to maize. With good 
management, farmers can achieve and sustain even 
higher yields in this zone than inothers, because of its 
rich volcanic soils and intcnse solar radiation yet cool 
nighttime temperatures. 

Achievements 
Most Afican famiers who grow maize cultivate their 
land with minimal resources which, combined with 
various stresses, produce yields of less than one-
quarter of their potential. ITA's maize research 
program has sought to breed maize vaneties for these 
farmers which are (a)resistant to the main disease and 
insect pests affecting the crop and (b) better adapted 
than their present cultivars to the growing conditions

Maize has and which thus will produce higher yields. The pro-
texpandedmoistsavannapidlyin gram's end product of improved germplasm must beof Nigeria, as usefulfornationalresearchers, whoadaptitintovarie-
farmers have ties suitable for local condtions ineach agroecological
adopted improved zone, ultimately for the farmers themselves. Within
IITA varieties. this frame the program has achievednotable successes, 

tri 

some of which are described inthe following pages. 

Diseases. Ofall pests, diseases pose the most critical 
threat to tropical maize development. Since the 1970s 
IITA has focused research with national programs on 
five major diseases: maize streak virus, downy mildew, 
stern/ear rot fungi, rusts and blights. The focus of the 
maize program's early breeding efforts was on 
combining the potential for high yield with significant 
resistance to lowland rust and blight, the two most 
important maize diseases at that time. Building on 
germplasm identified by Nigerian research and 
CIMMYT, IITA beeders developed two open
pollinated varieties. Because of their resistance to 
those foliar diseases, the two varieties were quickly 
and widely adopted throughout Nigeria. As a result 
lowland rust and blight are no longer an immediate 
danger to improved maize crops. 

As the doubly resistant vaneties were winning ac
ceptance throughout Nigeria and in several other 
Afncan countries, inthe mid- 1970s the maize scientists
added mize streak virus to their agenda, then downy 

mildew, and striga a few years later. In 1977. the 
program also began to tailor vaneties for the mid
altitude zone. 

IITA maize scientists have received accolades for 
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10years ofeffort inconquenng maize streakvirus, one 
of the main pests of maize in Afrca. They devised 
novel screening techniques and a breeding strategy 
w;,ch identified a highly stable type of resistance. 
innovations which led to success and earned IITA the 
King Baudouin Award for International Agrclcltua',l 
Research in 1986. IITA organized an accelerated 
breeding campaign with CIMMYT and African national 
scientists to incorporate the resistance genes into 
improved varieties. By early inthe I980s, high-yielding, 
streak-resistant varieties both open pollinated and 

hybrid with different maturing rates and graintypes, 
were ready for farmner-s in all the maize-producing 
zones of Africa 

Maize pathologists are gathering fundamental 
knoedge aindoor)ny rilcddew, a devastating fungal 
disease urnited to a few areas at present, downy 
iiIlde. appears to have apotential to spread together 
.,.th maize wshich must beepanclng cultivation 
assessed Besides unclerla! ng studies on the causal 
organism and the disease cycle, the pathologists have 
begun to Investigate the interactions between host 
plant and pathogen IITA pathologists are also wor ing 
,h Nigerian scientists to improve screening 

techniques for identifpn, resistant gerriplasm 

They have succeeded in arlificially infesting large test 
plots where different maize lines are screened for 
resistance. The'v have begun to develop moderately 
striga-resistant varieties for tropical Africa using genes 
from terrperate-zone maize. In 1988 IITA scientists 

began studies with colleagues from UniversityCollege. 
London on the physiological basis for resistance. 

Insect pests. The main insect pests of naize inAfrica 
ar e.stern borers, which attack the growing maize plant 
itself: lealhoppers, which are vectors of viruses that 
attack the plant; and the vanous enenies of stored 
maize, chiefly the grain weevils. To combat these pest 
problems, maize entomologists work at understanding 

their biology, their population dynamics and their 
complex interactions with the plant. Inquest of maize 
plants with built-in pest resistance, the researchers 
devise methods for multiplying and raising large 
populations of the pests. for infesting maize plots 
under controlled conditions,and for keeping accurate 
scores on how well the test plants survive. 

Stem borer resistance poses an unusually difficult 
challenge to maize breeders. In1989, after improving 
the screening method against Elduno, one of several 
important stem borer pests. IITA scientists screened 
niurerOus maize lines for resistance and could demon-

Aand the Institute forAgrici iltural 
Research and lra.iining (IAR&1) at Ibaclan. jointly 
conduicted asuivey on the incidence and distribution 
of do.,sny mildew disease in 1989. 1hey investigated 
surival rriechaniss of this fungal disease and potental 
sources of inocUjldrrri, as a step in building an 

Scentistsfr or lli strate significant improvement in resistance levels. 

sudrcsandi of iotl s a stepn dngannatural 
understanding of itsepidemology and its potential to 
spread into new maize areas or to develop more 
vinulent strains. IITA scientists. with colleagues from 

the Unversty of California at Da.is, plan to apply the 
biotechnology technique of restriction fragment length 
polyriorphism (RFLP) analysis, anew tool forexamining 
such genetic variabilty. 

Striga. The parasitic plant striga, or "vitchweed", is 
becoring a serious pet as maize production expands 
frori the humid forest into savanna areas, the home of 

stiga. Ihe striga genus co-evolved with the native 
African crops of sorghun. millet and cowpea, which 
riray have thus developed some tolerance of the pest 
Maize has little natural resistance since ;twas introduced 
into Africa less than 500 years ago and was grown 
nianly inthe for est zone, where striga does not occur. 

Up to 90 percent of a maize crop can be lost to striga 
in severely infested fields. 

Over the past decade IITA scientists have screened 
thousands of rriarze varieties or ines for striga resistance, 
and have identified some moderately resistant types. 

Maize, as a crop 
winewthe savannat 

which is the home 
of striga, has little 

resistance 
to the pest and 
must be bred fordurable resistance. 
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Maize is increasing 

inpopularityas a
food for urban 
populations, a trendwhich influences 
former acceptance 
of different varieties 

and, hence. 
breeding research 
objectives. 

On-farm trials with Beninors scientists have 
cnnfirmed that ,-esstance to weevils needs to be 
improved for, the humid forest zone. The scientists' 
strategy defines three lines of defense a better husk 
cover and ph> sical arid chemical characteristics of the 
kernels. The Natural Resources Institute, U.K. will help 
IITA to test forresistanceand to elucidate the possible 

chenical and physical factors associated with resistance, 

ITA entomologists corlducted a survey on the 
insect vectors of maize streak virus, Cicliulhrr 
leafhoppers. indifferent Nigeran agroecological zones. 
They studied the grass hosts of the virus and the 
capacity of tire virus to be transmitted froni these 
grasses to mnaize Tlhe, reed surh tiforriatronii order 
to understand how the vSirus surVives the dry season, 
when there is little or no maize, ardlere reinfection 
comes frorri, at the beginnng of each new rainy 
season. These stuies should also be able to show 
whether new strains of the v us ar e appearing in wild 
grasses wilhich could leopardize (un rintly resistant 
maize varieties. So far none )is been found. 

[rltomolngst, also beg" to study feedingtile 

beha,or of trO leallioppe. ii) order to irprove
idrsrdrofotpltv 
understand.14 ofhost-plant/vector/viris internelations. 

Fertilizer. Maize farmers in Africa are aware of tIre 
benefits of ferlilizer and use it when they can find and 
afford ;t. The recent spread of maize in the savanna 

. : 

, 

'_ 

was facilitated by availability of subsidized chemical 
fertilizers. especiallynitrogen.-iowever, fer-tilizerpoces 
are increasing and distribution systems often favor 
large-scale famiers. Furthermore, maize root systems 
tend to develop poorly in tropical soils, so that their 
recovery of nitrogen from ferilizer is often inefficient, 
sorretimes as low as 20 percent of total nitrogen 

applied. 

IIFA scientists have begun to look at the possibilities 
for breeding African maize for improved efficiency in 
nitrogen uptake and use. They have evaluated tile 
yield perfonrmance of certain rmproved maize varieties 
under varying conditions of soil nitrogen fertility. It is 
clear, however, that high yields from any maize variety 
cannot be sustained without sonic form of nitrogen 
enrichment of the soil. Economical ways to improve 
soil fertility and soil nutrient retention are being 
researched by the IITA Resource and Crop 
Mranagement Program. These methods need to be 
combined with maize varieties that are designed to 
increase the efficiency of nitrogen use. 

In 1989. scientists rieasured dry matterproduction
and nitrogen uptake and distribution in the plant, in 

several maizevarieties, in order to identify mechanisms 
associated with efficient nitrogen use. Grain yield of 
different varieties declined as the nitrogen level 
decreased. however, varieties which yielded well with 
high nitrogen levels also tended to be the better 
yielders under low nitrogen. Different results had, 
however-, been found earldier aniong varieties tested in 
IITA's outreach program in mid-altitude Zaire and in 
savanna trials itnBuikina Faso. 

Eating quality. Little work on quality charactenstics for
 
human consumption has been done in developed
 

Countries because maize is used there mainly as an
 
aninal feed. However. looking toward the future
 
when maize will be a major food source for the urban 
population in Africa, urban preferences will influence 
quality characteristics in the maize supply. Already, 
consumer taste and texture characteristics greatly 
influence differential market prices for maize. IITA 
scientists in the Republic of Benin have found that 
fartmers like the high yields and disease resistance of 
IITA varieties, but are used to different gran textures. 
Hence, the research is important forfarmeracceptability 

of the new improved varieties. 

IITA scientists began to characterize some physical 
and chemical properties of maize grain and to study 

their relationship with consumer preferences, The
ratio ofsugarto starch. and the hardness ofthe kernel, 
are important eating charactenstics of green maize. In 
the dry grain of mature riiaize, soft floury kernels are 
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prefen-edinmanyareaswhilehardkemelsarepreferred seed for farmers. By 1984, hybrids produced at IITA
 
inothers.dependingonthe typeofdish being prepared., had helped to establish two successful Nigerjanseed.
 
Research on genetic control of this characteristic, and companies.
 
its relationship with protein content of maize, has
 
commenced. 
 IITA maize breederm in 1989 reviewed work on 

inbred lines and hybrids and corrected deficiencies in 

Breeding. The "pay-ofr' rrom the work described certain traits. They tested 3,000 experimental hybrids 
above isthe development ofnew, improved varieties, inorder to diversify the germplasm base. 
IITA breeders must always be engaged inpioneering 
work against new challenges, such as striga, as well as Research strategy 
conduct regular programs of"maintenance" breeding Research strategy must respond to changing needs 
to keep up the levels of resistance to such disease and possibilities, tailoringitsresearchporitiesaccording 
pests as streak virus, downy mildew, rusts, blights and to pest and environmental problems and to consumer 
stem/ear rots. needs ineach agroecological zone. For example, the 

advantages of easy cultivation and high productivity 
Breeders can develop two types of maize: open- could lead to overproduction and depressed prices 

pollinated varieties, which farmers like because they for maize for human consumption. Hence, future 
can propagatethe seed on-farm from yearto year,and strategies should entail alternative use of maize as 
hybrid varieties, whose advantage is a higher yield but livestock feed or industrial applications. (See table on 
forwhich seed must be bought anew each year. IITA's maize breeding objectives on this page.) 
maize program works on both types, because both 
are important inthe development ofsmall-scale maize In the moist savanna, breeding for resistance to 
farming. They also form complementary components striga ranks as the highest priority. Basic research is 
inmaize breeding strategies: hybrid varieties can be needed on host-parasite relations, resistance 
developed outofopen-pollinated "base populations." mechanisms and resistance screening methods. And 
From open-pollinated populations come the "inbred" looking ahead, the potential for downy mildew to 
lines with specific genetic traits which are used in spread with expanding maize production calls for 
developing new hybrids as well as in"fixing" desirable preemptive research measures to contain such a 
genes into uncharging forms, as agenetic resource. threat. 
Inbred lines can in tum be combined to form new 
open-pollinated varieties. IITA is establishing a research station for maize 

research in the moist savanna zone. Other IITA
 
The use and commercialization ofhybrid maize can research programs with an interest in the zone will
 

be amilestone inmaize development inany country, alsousethe facilities.An adjunct CIMMYT breederwill 
because it contributes to the profitability of the local work there to adapt susceptible germplasm to resist 
seed industry, which isso important for sustaining a African pests. 
source of high-quality hybrid and open-pollinated 

Breeding objectives for maize in West and Central Africa 

Agroecological Cropping System Breeding objectives
 

Zone Dotic Abiotic
 

Humid Maize/cassava Downy mildew, stem borers, Nitrogen use efficiency,
 
forest ear and stalk rots, streak virus, 
 intercropping 

storage weevils, curvularia, rust characteristics 
and blight 

Mcist Maize monocrop, Striga, hybrid vigor, streak virus, Nitrogen use efficiency,
 
savanna Maize/sorghum, downy mildew, stem borers, drought
 

Maize/cowpea rust and blight
 

Mid-altitudes Maize intercrop, Blight rust, streak virus, Acid soil tolerance
 
Maize/legume hybrid vigor, ear and
 

stalk rots, stem borers
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Maize plants in the 
foreground show 
symptoms of downy 
mildew, which has a 
high priority in 
researchi at IITA in 

tire hands of Dr. 0. 
M. Olanya and 
others. 

X 

For the humid forest, itTA scientists will continue 
their research at the Ibadcan campus headquarlers. 
The first priorities are resistance to insect pests (stern 
borers and storage weevils), downy mildew. and ear 
and stalk rots The possibilities of improving green
maize wdl be furlther e annect Also, maintenance 
breeding against streak ,.,c-us rustandand IoIand 

blight must continue. 


The highest resear(h proirities for the rid-altitudes 
,re development of hilher-ic- Iring vaieties vithre-
sistance to m,d-altlitude nist and blight and str eak %iris 

ITA scientists ain at e,.elopfn)g'urale" resistance 
that wont brea do...n after a few ,erS. Durable 
resistance often based on the interaccon of many 
genes in comple, forms -,hichpest have difficulty in 

overcomin ,.even 'Aith thei own natural nechanisms 
for adapting to nev s iuations.A durable resistance to 
a1pest can gi,,estability to the farmer's rraize yield, 

.ihich is cr.cial fcr,the small farmer w.hose resources 
ie,.e little r, ,rnfir " is -ta. ng in selecting a cr op to 
planit 

Wtt the deeper under standing gained for those 
efforts cores the ablity to breed irmproved maize 

griplaslrlard to hel,,scieitsts in national maize 
p... anrnsrn Oprovwig varieties to sleet theiror 
paici larneeds. lIlA scentists develop and test 
mproved germiplasm and distribute it to rmsna chers 

A '~galvanized 

'KIN -

I 

inAfncan national systemisand to other- foradaptation 
to local cultivation needs. They also tap the resources 
of advanced laboratories for primary research 
technologies needed tn the adaptive process. 

lhe efforl also enlists scientists irorn otier IITA 
pr ograrms. Colleagues in the Intemational Cooperation 
Piogram, for example, work with national research 
s'stems in training scientific manpower. Scientists in 
the Viology Unit investigate maize viruses. Maize 
scienists contnbute impiroved gerimplasr and ther
disciplinary research to tie Savanna Systems, Research 
Group in lIlA's Resource and Crop Management 
Program. In turn, the group feeds back the results of 
its trials under actual farming conditions. This 
information gUides the maize scientists in returning full 
ircle to defining their future research objectives. 

IIIA and CIMMYT are addressing the major germ
plasm issues ofAfilcaas a whole. IITA concentrates on 
West and Central African problems while CIMMYT 
takes the lead in East and Southern Africa. They ex
change and test gerimplasni and information between 
tiletwo regions to ensure that all African countries 
have acc ss to tile best available materials. 

International collaboration 
IITA's most active partnerships with national research
 
systems have been with Cameroon, Nigeria and Zaire,
 
IITA also participates with 26 national maize programs
 

through the Semi-Arid Food Grains Research and
 
Development (SAFGRAD) maize netwoik, and posts
 
a coordinator with SAFG,.AD project headquar-ters
 
in Burkina Faso. Within the international research
 
system, IITA's maize research program shares research
 
findings and genetic materials with CIMMYT in Mexico
 
and other institutions.
 

The devastating Sahelian drought early in the I 980s 
the 26 national programs bordenng the 

West African Sahel desert and dry savanna areas, with 
donor agencies and technical support institutions, to 
link their research systems in the struggle to keep 
agriculture alive in those areas, Countries take on 
research responsibilities according to their capacity, insuch areas as resistance to drought, streak virus, strigaand stern borers, and improved grain quality and 
storability. For these dry savanna areas where maize is 

iintercropped with cowpea, IlTAhas contributed maize 
and cowpea germplasm, training and technical advice 

it and support. Many member countries have seen their 
c apacity to utilize and generate new germplasm grow 
as a result of SAFGRAD activities. 

In Cameroon, the National Cereals Research and 
Extension (NCRE) project houses an IliA maize 
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Research Directions
 
* Pnonty isbeing given to problems of the 

moist savanna zone, the most favorable 
lowland environment for maize. A station 
for maize research in the moist savanna 
zone isbeing establihed, 
* Understanding of the biology of stnga 
and its control are major objectives of a 
new IITA project with a twofold approach: 
to reduce the stnga population and improve 
host plant resistanre 

ilQ .ci',),~,ri lw, (.ir ,,t',thlocalts(i enti,, , 

! t, ' s' rrterIICJ- altitude plains, aI icier rl.:'-

an.id -onDunrrn4 part of the counti1 NCl, 

r I'. e.,ioped h4rr- elding open pollinated varieties 

Il tht ar.e resistant to highland blight and rust. 

I ,hid rr.tze is also e-pected to make in irpact 

there, , ,NCRI: inbred lines .,ithce has produced 

e*cellnit (ror'bining atility 

Sine Ill A areties resistant to raize streak virs s 

ha,e not iet been widely introduced in Zaire. the 

sehe rornies to damage the maize top there. An 

IIIA breeder and entomologist in a bilateral aid 

pro.,-ar ha e helped scientists in the national maize 

pro grarr ito select and test strea,-resistant varieties or 
'r,'s Ihose iarieties hsave bc-gun to enter the national 

setd( ritl phcition process IIVA and Zairean scientists 

ii,. r,lsr corititicted a leafhopper rearing facility, 

ireeded Incrintirsn' the selection of future resistant 

ho Z, e 

SbLbtintai faicit,es at IlIA headqualers ate an 

,st to national pro[irarn scentists ,,ho rise them on 

. or resea(h attachments to enhance their own 
,r . 

cd oi 
-*pti.'rIoni,aww,, ,eronp 

ri r r '',on 

DI)i.i', 

?ppi iii. 1n 

l oces ., scentist, 

ators inrturn add msights from their o,,,n 

to going IlI A Ivorti 1)0 dog, ant)e-tra 
pl a~t 

to re'ar rh arc onh shroents aitIl] A. 

19891c'
0 

, a Ghan, inf3breeder oo. ths 

. tn5ti sitin. scirenrtst it Ill A, to iit'he Il A 

to o cI a wort,. IA.e 

r',iter iil, arirl haclie, to strengthen iaize ,woti i) 

(Ii ins[Dr l3afff0,. Bad i-Aptati. who iecei.ed hr, 

1I '( to,Ite frlir Cornell in 1986. has since that r',ir 

r',ainet_ G iKs rfs .atzepr cigrari based at thn Crop 

I ,,,.ii h Iinsttite. Krlayi 1 e haippy that his ,'r 

h t~i,it Ill A i, prihi~ uc: bstanntirl In: i"ts 

'Nithin t, o * elnirmental ,',enerations, Ghaiiir 

to aiilties.t n lit.e been niproved ,nth rC'snstaiit c' 

- Strengthening of national programs and 
regional maize networks in West and 
Central Afica continues to have a high 
priority. Transfer of technologies for 
screening for resistance to maize streak 
virus will continue to receive special 
emphasis, 
• Close collaboration of the maize 
program with IITA's Savanna Systems 
Research Group is strengthening IITA's 

understanding of small-scale farmers' 
systems. 
* Development of locally adapted 
populations, inbred lines and hybrids will 
continue emphasizing: stable resistance to 
foliar and ear diseases and to maize streak 
virus:resistance to stem borers and storage 
insect pests; grain types and a range of 
maturities to meet the needs inthe lowland 
and mid-altitude tropics. 

,ent,, to aize tw, iftjr Also, tibred hr,es frow 

IliA id Ghana l's.e been rrat(lr d to produce 
better Ghanaian tl tds 

On is rettiirr to lirria,,i. Dr. 13alu-Aprii, will 

.vork irs trarsteisii r, the i lZe 5trel. ilesistan e 

technology to the Gharrirn lr pi)gr .n, with the use of 

leafhopper-r eain,, facilitits that Ill A is helping to set 

ip I Ie is also .een toi (OrbiMe eatin, rJLiahit 
characteistmics of lo(l 'dent'' vareties (soft-te tried 

ernelsvwhicharepr'nnni lnaoirinst~lIcoor,nf) 

i,%th hlih-il Iding roipro wed 'ir leties 

The value of the mutual support among IITA and 
its collabo-ators is reflected in a letter received from 

the recently retired head of Nigeria's maize research 

program. Dr. C, E.Ago: 

I took over leodership of rrze(it tie Nationl 

Ceriels Resedich Institute oi 198 1I lhe eight yedts 

i ch folloaed were tire nirost dtornotic for ony crop in 
Nigetin Notionol pirodictionrose flon crbout I million 

tonres to ohourt 4 0 illion tonnes Nctional overtge 

Piprodiuction rose frorn obout 500 Jig.,rid to obout 2.0 
tir TlIhe hybrid Irioiz( ptordori "oiS executed to ern 

rodmible Seed conirionis weusre Apoint. iroctioniri. 
notional seed law %Issin plce. A notoncil vorietol 

rbeleose inechuiri sir i vrrs in plcce le ntionolly 

coordited reseorch pro.rotri designed ulocig the lines 

of tie iotionIol moze breeders iieettr i us 
unction,ng In oll these, we cooperrtedclosely witli 

others i order to rrioke these hopper), I like to feel I 
rl,nma(e o stirill contrbution And I urge you to keep up 

the gopd storh.Pleose epress rmy petsornol thrnks to 

ithieptoglri cit IliA for all its help when I wos itt 
ir ione I ssI you success in your future endeovours. 

Yours sincerely, 
C L Ago 
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Rice Research_
 

A fnca produces only halfas much rice as it consumes, 

a shotlfall which must be made up with imporls. 
Yet the potential for e, parsion and intensificatrin 

of rice cilt,atori is great With an estimated 203 
nlion hectareu of mIndsuitable for rice. Afian 
farmerS cuLltv.itrr nli olXae .) rrllhonlcthuirus, of 3 
percent of the toti 1 

Derarid. pirlr- , fl irban crrsunris, is 
ricleisragj fistic for rcei thin for othr staple arop, 

Africans , rn.,.ie about 5 pereCret Mre' Fi e ichII 
>ear than dljrii ,o tlr. p,,ror, is '< VWarhillploveci 
'(0 Sarlt'tt,,iitiS rj~r+(.ci trllt-, tori nruthls ,indictr'r1,it1r 

eqploltlticon of i-ilflm ihun. Afrl(a slhould be ible to 
make up ths in ,defi(t in nor a.,r 11dpr viide far the 
e(-pected gfra..th I in(or irpt)r nIl s 

a Irairrss thnhotailt, Iir Af I(it ii . I A began 
inr 19/0 to de-.eliop te(hinoloigas foc efficient Ind 
sustainble prodii(taon in different growing 

envrronni nts With t rher,trrirrthirn,of tr reseairch 
program of thfn Wi-st Afr(,i Rie DOuvelopmerrt 
Associ.itiori (WARDA), IIAlis slce 198/ been 
graclitall/tg ftrrerii,me r-sr -archIr itiut, to itssistetr 
Institute, ,vith thi Coil of oiplietir' the lrandover by 
the end el-

1990 It A deaided to phl.se oait of rice 
rnprovererrt as a -.yr7 t r, tonIz rei!s( in the 
Consultit,, e Grow) on Inaternationall Ar ic rlttr,ir Re-
search (CC. APi ,,,turn ,iru to peririt a hiper fOic 
on its otIi" - 'I ldite (r ps 

WARDAscent 't,;,ii)hrigtlr)ctoir illyfarrl nrized 
with the Il IA it( egi r p1 sn collection, pioduction 
tecrnolol s ind benefits of r'eirch epenence 
gainedl oer tIIe- p ,it 20 /,-rirc 1I A scientists have 
(ontlniie(I gr rrp1isir ncolhic t nrrr.,hr(c-eling trials irid 
cropping, srtwii, i h JtcliIj the ( ir ut interim 
perod S( tI it rrIntIIfr is i l I diOILItrIst the 
tinstrion im"t hrrr both ristitriti, have jointlyft, 
visited(Jmccl rh(th!r'"ti clls nrrrlvnr idout .i cooperatilve 
larig-tiur pl.iil tri toI ,w rooth triStion. 

Strategies. kr hri -irig o4l ,w f 198/ his been 
tilaon to thr~e rim-nh, A'cgeiTipli'sniif the tiiinfii ofll 
ind rrseirclh rtuilts to WARI)A fiirler strategy had 
beerni based air br -ching a ,ini Ihiese-r esistintpest 
vatieties thit ,vould respond to rinpi ovenents Incrop 
man,i,erent ;rth hier g -nr yields thin possible 

with traditonal vaneties. The target ecosystem for rice 

had been the Inland valleys ofWest and Central Africa. 
Since the International Rice Research Institute (IRRI) 
works on global rice problems, IIIA had sought to 
complement those efforts by focusing on resistances 
to crirStralints that arenlne important in, or in some 
cases wholly restricted to, Africa. IlIA rice scientists 
p,u pated in the interdsciplinary Rice-based Systems 
Wor rig Group (renarred the Irland Valley Systems 
Warking G oip if 1989, see Resocurce id Crop 
Mariagerrent Pro,'rarrr ailicle). 

IllA hi, contintued to collaborate with scientists in 
ritional prograirs in West and Central Africa in 
strengtheninp' arid broadening research into different 
envir onments these linkages, buit up over- the past 

two decides, ire in invaluable part of the corpus of 
wi., being given to WARDA, and iust be sustained 

ih rln,' this interim per od. Examples of past 
collibor-aton ire given in laro. paragiaphs. 

Central to IIVA strategy in workting with nation,il 
prar rs has been the facilitation of timely and 
prirseful e> charrges ofgennplasni. [he rice program 
has supporited the Interiational Network for Genetic 
[valuaton of Rice (INGF R-Africa), ai IRRI project 
whcl distributes advanced geimplasi for testing in 
Afrta 

Ire program has also resporded to special requests 
for ge-nirplasra it different "unfinished" stages in the 
breeding process. Some examples are: crosses to
 
combine parl;cular traits; early-stage experinmental
 
niateriils, sLIch as segregating populations; and larger
 
volrumies ofscentd for pr-e-release maltilocatIorial testing
 
and seediriltiplicatiton. Iheceactivities provide national
 
progr airi breeders with access to the wo Ic's best rice
 

II,plasrm, iinthe 1or s irost sIefuil for theI r needs.
 

Achievements. [he 11tA Rice Rseci Program will 
close it the end of 1990,as ill rice unrprovernent work 
is tarinsfei red to WARDA. So it is timely that some of 
the achevements of 20 years of rice esearch at II VA 
be suriarized il these paes. 

With its fisr-stexperiments in breeding upland ne 
di rng the mid- I9 

70s, 1ITA found that Asian varieties 
adapted poorly to the acid, nutrient-poor African soils, 
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ald the ,s'cc tnibed te dsease So the ri( e pr rglaII 

assembled and began bilding,on a base of traditional 
African land race gerniplar I), as well aIse (ellnrIt Irs 
from the lnttt otee herches A)ror, om,ues Irop I al 

(IAI ) and soerne valtable Brazian mitertials v,h .. "', 
had evii inorit)obeen selected foi' silta, tcie ,';etn 

lIl A breclI s selected for a shOrler, h' her tilerIu 
1) lt I , n11o dt-I t o f1,j+f )ve 111, ite!(! potent al , al d '.1 k i 

Itir irir+t gir ins of hi her war*, rt -ilte, 'hdt-le at the 

'wi, tim -rri' tire e ,Cetli, fti, and r~ii i bsrit.-,Itm t,( of I)he ,>ot i ( t, u, itf r l I I[A ,c, ied do.,.,i ii t5 

I Pl!r ,Ind1%ut ,after it e stIrate t ',CI it+,, I (1e 1PItodnl t,dJt(, 

r1198/. that it ti:on enr I itt er v ( er tie irland I 

lirriIA; t10 .r re.tet rnpi(t Of the UplindrII ILIA',, breeding program ot the inland valleys The rice in this 

".,)r his beer the ipfirid efftht, vat tie I A 50arid began early in the 1980s. in' wrs proposed for Nigerianmarket 

It A 25 / ictr , triof tst and riest' rn.vna r t, of 

Nig reiii ni11'h iO+errwei ner Prediteriirogcrrs. . ... 
bhi the federal Go.emrirnent and State A i.iiltual 

pr or it! by Ill A's strategi( rviev fit 1987 1- cellent 

Priirtiet erJust now reachn, the final testing stages 

n r,national reearch pro;carns. I hev are posed to 

place is evidence 
that a beginning
has been made infiing the regions 

Deetlopmrent )Inojcts seed h1: teiched the famr-i, make a si ,nrfi ant Impact ifnthis agroecological zone rice deficiL 

.Inrt the Ireties hae rret v, tiar enthsrat oer the ne,.t decade, and also wll enable VVARDA 
trt'ptie0ri IIA 25/ io tn,i'en tino iri clc lef ii toerrr its r- in thrrearea tr superbehrite raterals. 

1rrre, a, * rCanada",'tthre e nOrith I n e .rc d 

"'Wir' , " re'n,,in' irtili p" irit:hr- Ii vltarnilgre. [espite its high productivity, the limited extent of 

for t5 1,ipld inftiitiraion ant briton, hti color nrngatecdrce crltivation intheregion led lIlA'. ,ategic 

r-,ri~b[,i nte'io ,~I fl) II A 2' ', a, '-Ol, aelpted i reveir of 198/ to recommend reduction in that area 

ni S iia [ teoroe., tri of Wes,,t Afri as nest i cr of resear(h Fnally. tolerance of rice yeilow mottle 

tlependerit ()untrius liehoil It r,ititongirvti(y le vits and gall midge has been incorporated into 

Of IlA I0 and IIA 25/ reiult, intrit! retturn,, in varieties of the r een revolution" high-yielding type, 

inr. ertrnt for fater in diiirI )nrivedtotal IIn or, Ion .,, . -n to be appropriate for this form of 
t)(.( ati the t so V. ieti 0, ae reId! for h.irrvest when ctiltivation. 

prciv are at their Inrual peak in ilyAuJgiJl. mteli 

before,? t ur I,,,,rod cc e +ri ip co(<lthey the cnar'r ot plact. Waif. on irrigated paddy varieties began before its 

I hreire.c el rnte-atir~ctraie orrr', price prtenui (irri upland work. early in the 1970s, and has achieved an 

e' ceptorral record of success. Irhe btst of thien have 

IIr, por'.'ILs priort,' err'r irnruet for roce, the world-class yeld potential For exarnple, in 1983. 11A 

inlan , e) wshch str etch finrnrr the i rmd forest 2 12 was iron,,the top few varieties in global yield 
norrlhward to the savanna plirser t ian/ (halleni,,es, tr ials conducted at 30 locations all over the world by 

not all of which car bh slohed .-iith better t)ireecirig. INGER. In addition to their high yield, farmers prefer 

Inlard valleys are tibiqui to, in W'iest and Central therm for their better blast resistance and slendergrain 

Africa, and are iunder-rittlu ' It p-eent With gmood snape, which brings hi her prices. Five of the in gated 

,+,alter siupply ct srifficiont drajnrr-. tr rove valliys ice varieties have been released by the Government of 

ideallystirted torwie Yet tieire ale cirrtirizedby Nigeria aid are widely grown in irnigation projects. 
Iark of wter iontr l. ro,h tillage, unevir starid I hey are rlso rapidly spreading; into other West and 

estihlisierirt and ieaiy ',eedinffstattln, FItr ths Cental African countries. lA 222 and IJA 306 are 
en,,orirment, Ill A fvle(tod for a plarnt t, pn ti-it /otlcd sprteading in Cameroon. FIA 306 is comnmercially 

help tire lanit to n lmpete .It 'Vedt and toperate grown in Ghana IIA 22 is importrant in the Republic 
yrl tr1j stir so Sr (i t o,itis riO .'eand soetnlri of Bein. Also notable in rnimgated paddy rice breeding 

nd vreilti '.-. ,Or n ro(JIirte to 1rihirtllelon, afi ;Vas the 1977 release of "Sakoko 8" in Liberia. the 

iii icier atel, !onm,,ceoct Iclies. and ceiumi to tall fist African improved variety to show resistance to 

heliht; et the/ haor stiff, trert stems that resist ron toxicity. An IFTA collaborative project with the 

bt hi,, o blo virn, ovr. Brieding,, effotrs ,rmed to CentralAi,HctrltraiilResearch lnstitcute(CARF) oftLiberia 

cm rbne m stances to thrc-i major constraints developed it. Several varieties with iron toxicity resis
blast fungus. yelltiov ruottle ,ires and mon tocVioty tance but better plant type than Suakoko 8 have since 
with ighih yreld and good plant type. emerged. most notably ITA 2,47, 1tA 249 and ITA 328, 
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from collaborative research with CARl, WARDA and 
Nigeria's National Cereal Research Institute (NCRI). 

To exploit the research results to the fullest, IITA 
has collaborated with INGER-Afica since 1985. 
supplying logistical needs for the program. INGER-
Afnca helps to systematize the flow of advanced 
germplasm, as well as to foster awareness and 
communicatton armong the sniall and scattered national 
rice breeding projects of sub-Sahar-an Africa. 

1989/90 Highlights 

Breeding. 
 In upland rice breeding, final-stage
multilocational yield testing of the most advanced 
material ensures that th-' best lines have been identified 
and adequate amodints of seed securecl for efficient 
transfer to WARDA. Data gathered from international 
trials over the past three years confinns the outstand,ng 
performance of five lines in particular ITA 301, ITA 
305, ITA 315, 1TA 317 and IFA 321. These varieties 
arenow being consider ed forrelease irniany countries. 

Final-stage testing of advanced geimplasi for the 
inland valleys has also identifled several highly pr omrsing 
lines. Five new lines were given ITA numbers in 1989/
90, nariely, ITA 3-10. ITA 3-12, FA 3,1-1,ITA 316 and 
ITA 3,18. The designation of an ITA number indicates 
"elite" stattis based on OLItstanding performance over 
years and i)nniny testing locations. In addition, about 
150 advanced lines were distributed to national 

programs fortheir own testing, through INGER-Africa 
s-id also by special request of collaborating scientists. 
Liies were also sUbmitted for worldwide testing 
through the global INGER network. This year 
represents the first widespread distribution of IITA's 
rainfed lowland material, wnich is indicative of the 
current maturation of this relatively new breeding 
prolect. The payoff is just beginning, and WARDA will 
benefit in utilizing these new materials. 

Breeding for the Iringated paddy zone focused on 
rice yellow mottle virus resistance, a growing threat. 
Progenies of eight new crosses combining resistance 
to rice yellow mottle virus with good plant type were 
identified as promising during the 1989/90 crop year. 
Resistance comes from the donor parents ITA 235 
and CT 19. About 80 advanced lines were submitted 
to INGER-Africa fc-tr'ional testing under virus pres-
sure. Five particularly promising lines will be considered 
for ITA status after- another- season's testing. These 
lines will help WARDA in starling work on the virus. 

African gall midge. A severe outbreak of Afncan gall 

midge, atin,, mosquito-like insect, destroyed thousands 
of hectares of rice inNigena during 1988, driving many 
farmers out of the nce-growing business altogether'.
Ihe pest continued to spread in 1989, devastating 
even larger areas. Diring 1989/90 IITA conducted 
studies on the pest's rife cycle, its biological control and 
identification of resistant lines for WARDA's fUture 
breeding use, in collaboration with scientists from 
NCRI, several Nigerian universities and local agncultur-al 
dt-velopment project staffinaffected areas. The project
has confirmed that several wasp-like speci s are 
extremely effective in parasitizing the gall midge and 
look promising as biocontrol agents. Through training
of local extension agents, farmers have learned how 
best to avoid the pest, as well as to help IITA and NCRI 
staff to collect detailed survey data and to run multilo
cational trials. I his project helped maintain contacts 
with the Nigerian program so that WARDA will have 
a strong ongoing linkage to take over from 199 1. 

INGER-Africa. Ten types ofnurseneswere composed 
and distributed in 1989/90, tailored to upland, rainfed 
lowland, irsgated, and mangrove swamp rice ecologies, 
as well as special sets for blast and yellow mottle virus 
diseases. In 1989, INGER-Afica organized a monitoring 
tour to East Africa, which visitee Madagascar and 
Kenya, followed by aworkshop inNarobi. In 1990 the 
tourvisited the mid-altitude, cold-affected environment 
of Rwanda and planned to visit Burkina Faso, C6to 
dIvoire and Mal. IRRI and WAr,DA have made plans
for the transfer of INGER-Africa to WARDA. 

USAID/IRA collaboration. IITA has contributed the 
work of a breeder and agronomist to abilate-al pro
lect, National Cereals Researchand Extension (NCRE), 
between the U.S. Agency for International Develop
ment (USAID) and the Institut de Recherche 
Agronomique (IRA) of Cameroon. Their goal is to 
breed hrgh-yelding varieties and more cost-efficient 
crop management technologies for- the country's
irrigated rice development projects, and in)the process 
to train Cameroonian researchers to high scientific 
standards. Cold tolerance isa major obtcctive in the 
mid-altituce projects inthe southwest, while blast and 
bacterial leaf blight are the primary concems in the 
norihem lowland areas. Several superior vrieties 
have been identified and are being disseminated so 
farmers, The costs and benefits of green manures- as 
internal sodirces of nitrogenous fertilizer- ad different 
crop rotations have been assessed. Some improved
machines such as automatic transplanters were tested 
and found promising. IITA's involvement inthe NCRE 
project will finish at the end of 1990. 
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Biological Control
 

he Biological Control Program onginated at IITA 

in 1979 as an urgent expenment to combat the 
cassava mealybug and the cassava green mite, two 

recent and decidedly Unwelcome immigrants from 
South America. Uncontrolled, the two pests were 
spreading rapidly in Afrca's cassava belt an area 
larger than the United States ofAmenca threatening 
,ield losses as high as 80 percent to the sub-Saharan 
region's most imporlant crop, the staple food of sorte 

200 million people 

The conventional, chemical response frequent 
dousings w.ith potent insecticides would have been 

ecologically br tal, socialy unacceptable, economically 
e pensive and practically irnpossib',e. 

A b ologcal alternative. enlisting nature's own agents 

and mechanisms to keep pest populations intolerable 
balance, appealed as an effective solution. IITA's 
scientists already knew that, on their home ground in 
South America, rnealybug and mite populations are 
naturally cont oHed by biological antagonists, including 
parasitic wasps and ladj bugs. 

ArduoLIs field research in South America, all the 
rore difficult because the mealybig ispresent at low 

le. els n the coevolved ecosystem of that region, had 

icenifed that pest's primary natural antagonist: 
Lf,dioctsis lopezi,. a parasittic wasp. The successful 

establishment of this wasp inAfrica promised prompt, 

self-perpetuatingandself-regulatingmealybugcontrol. 

The biological st, ategy was also attractive because 
of its logistical efficiency. To succeed.E Iopezi required 
no effort from networtks ofextension agents, nor from 
individual farrmers. IITA's biological controllers needed 
many thousands of laboratory-bred wasps, to broadcast 
from airplanes or relerse on the ground with 
governmental cooperation inthe affected countnes. 

Fora natural enemy of the cassava green mite, lITA 
and cooperating governments appear to have 

established the exotic phytoseiid Neoseu/us idaeus 
from Brazil, in the Republic of Benin inWest Africa and 
in Kenya in East Africa. 

Program achievements 
Biological control of the cassava mealybug worked 
from the start: the introduced wasps, multiplied at 
IITA and release I t) cassava-growing regions, readily 
established thei.iselves in the African environment 
and promptly set about reducrngmealybugdepredation 
by halfor better-, inmany areas to virtually subeconomic 

levels. (See story on 1990 King Baudouin Award in the 
Research -highlights section.) 

rhe early success of the campaign established brol
ogical control as akey element in IITA's research. The 
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application of biocontrol strategy to other crop/pest 
problems rests on a full understanding of the ecology 
and life cycle of the pest and its antagonists. The bio-
control project became a full IITA program in August 
1988 and moved to new quarters in the I A station 

at Cotonou. Republic of 3enin in November 1988. 

To the original pair o' enemy targets, the program 
is now, through such ecosystem analysis, exploring 
opportunities to add the complex of cowpea pests, 
the banana and plantain weevil, the larger grain borer 

(a storage pest of maize), the mango mealybug (see
inset story "Practice Makes Perfect") and polyphagous 
grasshoppers, which are a pest of a number of crops 
in the savannas. The potential for control of the 
parasitic weeds striga ar.d imperto is being explored, 

In all cases, biological control will be used as one 
among other components host-plant resistance, 
cultural practices to develop an environmetally 
sound, integrated pest management approach. 

New research facilities on a 50-hectare site at the 
ITA Benin station include laboratories and offices for 

scientists, their students and technicians, and visiting 
scientists: a lib-ary, an insectimite museum and a 
communication center and six air-conditioned "teflon 
greenhouses", an insectar-i and mechanized units for 
mass rearing of insects. Meeting and tr -.in.ng facilities 

IITA had to invent 
this "cassava tree" 
to produce cassava 
leaves as part of its 
mass-rearing 
system for 
mealybugs and 
their natural 
enemies. 

adjoin the new complex, which have been piarned for 
shared use with kindred organizations for research on 
pests of crops outside IITA's mandate (including 
plantation crops, cash crops), Africa now has an 
environmentally safe facility to conduct biological 
control research for all of its major pests. 

A unique technology of the IITA insect-reanng 
system is tne artificial cassava tree, an armature on 
which up to 180 cassava plants grow in a nutnent 
water solution. The device was developed by the 

program': scientists to simulate ideal natural conditions 
for the mass reanng of the mealybug and mite pests 
and their antagonists. Its inventors 'efined the system 
in 1988 by eliminating all mechanical and electncal 
components, substituting a drip-in-igation system that 
increases plant growth while it reduces the need for 
laborandthechanceforen-or. Thisreanngtechnology 
can be adapted to different environmental conditions, 
including climatized greenhouses or plastic sheiters. 
The program had distributed several such "cassava 
trees" to III national programs by 1990, enabling
cassava-growing countnes to begin arming themselves 
for biological control of the mealybug, the cassava 
gre~en mite and other pests. 

Since its initial success, the program has maintained 
its biological offensive against the cassava mealybug. 
By 1989, natural enemies of the cassava mealybug had 
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been released in about 150 sites in 19 countries of 
western, central, eastern and southern Africa. The 
principal one of them, the wasp L.lopezi,has made 

itself at horne over more than 2.7 million scluare 
kilometers in 2-I countries of the continent's cassava 
belt, The distribution of this parasitoid greatly exceeds 
that of any other ever introduced into Africa for 
biological control purposes lrA scientists have
identified othe: natural eneiries of th,mealybug in 

SOnth Arerica, and have Siccessfrully introduced 
some of theri into the African environment. One of 
the prognrn's most imporlant contrbutons to research 

stratezy is trt it has maoe cv aluitorn of rai-,pan 

effectiveress itoa.featrJe ofits regular activity. Sonie 
ecological pockets '-main, where control has not 

been satsfactony. which .. e bengstudied indsubjected 
to alternative voluIOis. Inother area ,scientists are 

becoming f ic.rmil sth the principles of biological 
control. I hey dIffer frorni chienical control rithat tie 
aiimisto reduce (riot eliminate) pest numbers to anr 
squilibnrm such that ecorroric danage iskept nininral. 

Ilie resil ts fromn the vsork.of the hioc cntrol team 

for .rvvavn green spider [iste (lronror chellnis tanojul) 
at! pri nlv-g. [his exotic pest was first seer att icking 
ciss.ra in Fast Africa .-,irly ii) the 1970s, fom where 
it rluici countr ies where itI/ vprea I to 27 cassava-belt 
has been caujng losses of rip to 80 percent of yield. 
Since 198-1the team has matte e.perirnental . leases 
of nine prcdator species and stra,is tenvarous in 

countriesoftine Afi.an cassava belt, coverdirgciffererrt 
ar,,roc ones ear ly in1989, populations'ologicvl Snce 

if two phytoseici species imported from Brazil have 

Oeen released and necoseincd throughoirt the wet 
seasoui fr son me.but rot all, release sites. Ihis pattern 

hay perisvted inBenin since April 1989. Subsecquent 
-vet rndcI?-season recoveries haye ,.'io been made 

of the phyto-,eids fromn-Brazi released during the wet 
,-arson ii 1989 it) Ken-a. 

Training. Ire programi has also trrined bi,control 
profi-orils it three levels of competence. At the 

rost baaIc lel, aboraton! and field technyains are 

tmghit the ba sic inethods of biological control. 

r it ornrolci, aid enerI cr-op protr :tmoni. Their training 
,'rnph,.szes techinques for suriveing pest damage. 

ind ho' arvpin,, pest populations before and after 
teleise of their natiral eneiies. Pronmising candidates 

formaster's degrees in biologral control or, pest 
rranageirent, ,eciuted fiort) the technical training 

cour'ses or-directly, ire sent to selected universities in 
Aftca or overseas. And doctoral candidates, including 

top-ranking students frorr the master's program and 

other ,vell applicants, cap theirlualhfied university 
studies with the3is inAfrica.,esearch 

Trainees at a 
recent biological
 

: .r. control course at
i 


hotpnthost-plant caminvcassava 
rr," leaves as port of 

their curriculumin 
control methods. 

By 1988, more than 250 biological control specialists 
from 25 African countries had received IITA training. 

DLring 1989, a total of 128 trainees took courses at 
IIFA and also inZare, Tanzania and Mozambique; 16 
fellows pursued M.Sc. or Ph D. programs. 

Benefit:cost ratio. IITA's eperience testifies that 

biological control strategies, well conceived, well 
planred ani well executed, can voii against major 

pests of important crops in Africa's diverse 
environments and can repay their-costs many times 
over. Assuring tire rapid spread of both the cassava 
mealybug and -. lopln throughout the entire cassava 
belt, an independent review tear n rece, dy estimated 

the annual gain in cassava yield from control of the 

meaybug at 10.2 million tons. 

"Reasoning that the benefits will c',.,,,foryears. 

decades and even centuries, as seems likely," the 
reviewers concluded, 'the benefit:cost ratio of the 

IITA project vllbecone verylarge' and i.estimated 

at I-19:1 over 25 years for the mealybug project, 

Operational strategies 
Ilie objectives of biological control research are being 

expanded to include the pests of other crops in 0iTA's 
mandate, and weeds, as biological control science 
becomes acomponent oCintegr' !e d pest management 
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in the IITA research agenda. Biocontrol work will be activities and operations according to the characterintegrated with the search for host-plant resistance in and dimensions of the problem in its geographical
commodity improvement work, with weed control area. The selection ofpests and the problems to bestrategy and with work on other fronts of pest tackled depends on their economic importance.
management as contributions to reduction of the risks 
for family farms. Ill A's biocontrol scientists take a phytosanitary 

approach to pest control problems---their assumptionThe IITA Medium-Term Plan (1989-1993) envisages isthat avigorr'Js plant inahealthy environment isless a gradual decrease of research and control activity susceptibletodamagebythepest.Theyproceedfrom
with mealybugs as the present campaign reaches its this point of departure to develop a full understanding
successful conclusion, probably by the end of 199 1. of the plant within its ecosystem. The objective istoResearch and practicai action to control green spider produce a holistic solution to the pest problem andmite are expected to continue throughout this five- apply control measures that accord with the greater
year period, but the nature of IITA's involvement will environmental and economic objectives of the
gradually change. The implementation of biocontrol concerned government.
campaigns will be transferred to national biological
control programsand IlTAwill concentrateon research Against e-rh pest, the program organizes agroupand research training, of appropriate specialists for a three-pronged attack 

that includes research, training and support of nationalThe Biological Control Program scales its research biocontrol programs. Researchers study the plant's 

Practice Makes Perfect:
 
A New Mealybtig Threat IsContained
 

A new mealybug was accidentally introduced into mealybugwasrecognizedasamodelfo,-actionagainst
West Africa during 1981-1982. It quickly spread Rinvadens.Aregionalprojectforthebiologicalcontrol 
through Ghana, Togo and-since 1986-the Republic of this new pest was set up and, wrth the agreementof Benin, It has recently invaded also C6te d'Ivoire, of the Inter-Africa Phytosanitary Council of theNigeria, Gabon, Congo and Zaire. Reported from 45 Organization of African Unity, Uhe introduction of
species ofcrop plants, ornamentals and wild plants, its natural enemies was recommended by the workshopmain target isthe mango tree. Where populations of participants. Close collaboration between IITA'sthis meali)bug have been high. the heavy accumulation hiocontrol progra and llBCintraining theintroduction 
of honeydew arid the resulting black cover of sooty of natural enemies and research was alsomold has stopped further plant growth, flowering and recommended. In all the countries concerned, thefruiting, and haq often led farmers to fell their trees, expertisetocanyoutresearchandoperationalaspects 

in the fight against R.invadens was already in place inAfter an initial misidentification, the species was national biological control programs, which had been
newly described as Rastrococcus invadens Williams set up and trained durirg the cassava mealybug
(Homoptera, Pseudococcidae) with asouth-eastAsian project. 
origin. Intensive search by the CAB Intematir- ral
Institute of Biological Control (IIBC) in India led to the Releases of G. tebygi reared at the Cacaveli
discovery of a promising parasite wasp, Gyranusoidea insectary started at the end of 1987 in Togo. Thetebygi Noyes (Hymenoptera, Encyrtidae). parasitoid proveJto establish on R.invadens wherever 

it was released. By the end of 1988 it had penetratedStudies on the bioecology of R. invadens in Africa into the border area of Benin's Mono Province, and
began with a Food and Agriculture Organization pest populations soon collapsed ;n Togo.
(FAO)-financed project atthe Plant Protection Services 
in Cacaveli, Togo and at the Plant Protection Services At IITA, a special proje,.'t on biological contnc- c.in Porto Novo, Benin. Both services are supported by mango mealybug, separately funded by the S' .the Gesellschaft firTechnische Zusammenarbeit government hadbeen added inthebiocontrol program
(GTZ). At an FAQ-sponsored workshop in LomL&in late in 1987. It has extended its activities into several
October 1987, the groundwork laid earlier by IITA's countries, as described here. 
Biological Control Program against the cassava 
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Research Directions 
- Expansion of the current cassava survive the next dry season (November parasitoid on the mealybug and on the 
simulation model to include different 1990- February 1991). mango market. 
ecological zones, effects of soil and plant * Development of a demographic * Development of growth models for 
nutrition, different cassava vaneties (local simulation model of the insect pest of maize arid two stemborer pests, together 
and IITA improved) in different cropping cowpea, the bean flower thrip with a series of pest-plant field ecological 
systems (monocrop and intercropping), (Mcgolurothnps sjostedti) which will be studies and pest population studies. 
the mealybug and its natural enemies, and incorporated into the cowpea model as a - Development ofabiocontrol campaign 
hyperparasitoids. The model will means of assessing plant-pest interactions, for the larger grain borer Prostephonus 
consolidate all our knowledge on the Other studies of the effects of the pest on tuncotus, an important pest or maize. 
cassava mealybug system inAfnca. the plant and on the pest's egg-laying - Development of a survey of the banana 
. Evaluation of the impact of two Brazilian behavior will be undertaken and plantain weevil and its interactions 
strains of phytoseiids which are showing * Analysis of the mango mealybug's with its host species. 
somesuccessinthefieldagainstthecassava population dynamics, the results of * Collaboration with IIBC in the 
green mite. Establishment in the field can biological control experiments on mango assessment of alternatives to chemical 
be declared if these exotic populations trees and the impact of the released control forlocustandgrasshopperinAfnca. 

1 e- '".Parasitic . 
" -Gyranusoidea 

. 
S. , .,~ 

, 
tebygi lay their 
eggs in mango 

* InNigeria, thequarantineauthontieswereinformed 
of the presence of R. invadens inthe south-east of the 

?,r 
-

,-. 
' 

- -~ 
mangleoamango leaf 

countryandwereassistedinasurveytodeterminethe V. ,., 
spread of the mealybug. Throughout 1989, numerous 
shipments of G. tebygi were sent to the National . , 
Horticultural Research institute for release inall infested t, 

areas covenng the southern half of the country. , ' . 

In Ghana. the Quarantine and Plant Protection 
Seovices of Pokoase were supplied with G. tebygi and 4 ' ' 
assisted inreleases over all infested zones. The exotic ' : , . ,J t,;..,. '.,, ::," -: 

parasitoid quickly established itself and spread. A 
marked reduction in mealybug population densities reduced mealybug populations in the south, so that 
followed. mangos could be harvested abundantly again after 

several years of almost total crop failure. 
* In Gabon and Zaire, G.tebygi was released dunng 
1989 in collaboration with the national biological In summary, preliminary results show excellent 
control programs. control. Mango mealybug populations have been 

reduced to negligible levelsand mango production has 
•In Benin, G. tebygi was reared from January 1988 in been restored following two years (1987-1988) of 
newly constructed biocontrol facilities. In May 1988 crop failure. Nevertheless, the mango mealybug isstill 
the parasitoid was released for the first time at Calavi. spreading and releases are continuing in affected 
In November-December 1988, the Plant Protection areas. 
Seivices at Porto Novo made more releases covering 
all infested areas of the country with wasps, which As i. the biological control ofthe cassava mealybug, 
came partly from the IITA biocontrol program and the mango mealybug project ischaracterized by highly 
partly from a newly established insectary at Porto coordinated international collaboration in a clear-cut 
Novo. G. tebyg has become established throughout and simple approach, leading to ecologically and 
Benin even inremote fields. Dunng 1989 it drastically economically sound pest control. 
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physiology and growth patterns, the better- to 
understand the plant's vulnerability to the pest. They 
studythebiologyandecologyofthepest, inboth field 
and laboratory, and of the pest's natural enemies, both 
exotic and indigenous. Developing appropriate
sampling methods and computer simulation models, 
the researchers investigate the agricultural and 
ecological contexts in which plant and pest coexist, 
and assess the economic costs attnbutable to the 
pestsandthenet benefitstobedeved fr-om biological 
control, or from other forms of integrated pest 
management. 

Models of the crop-pest problematique have been 
developed for cassava and cowpea. Models for maize 
and for the intercroppng system of cassava + maize 
'- cowpea are being developed. These models open 
the way to a scientific understanding of the systems 
involved, which leads to development of pest 
management/control strategies and, eventually, to 
assessment of the effectiveness of the control effort, 

International collaboration 
Thecontrol strategies for cassava mealybug and cassa-
va green spider mite are examples of how the IITA 
biocontrolprogamtr-ainsfutureleadersandtechnicians 
of national crop protection prog-ams. Training goes 
hand inhard with a two-phased approach to control 
programs: preliminary research activities and programLocsts rove been operations. The IITA program works with national 

research into staff toward the eventual transfer of all operations to 
biological a national or regional program responsibility,
alternatives to 
chemical pest A"pioneer"staffistrainedtotakeondifferenttasks 
control. as descnbed in preceding paragraphs. The first task in 

the research phase isasurvey of ecological conditions 
in the infested target areas for pest control. The 
densities of pest populations and conditions which 
promote or- inhibit the survival of pests and natural 
enemiesare investigated.Exotic predators are selected 
and are released in the field in an experimental effort 
to assess the likelihood of success for a large-scale 
program.Afteratrialpenodofvaryinglength, according 
to ecological conditions, the IlTA-assisted national 
team follows up the releases with another survey, to 
determine whether the introduced predator species
has established itself and how much of a dent it has 
made in the pest population. 

The operations phase of the pioneering campaign 
begins with trial rearing of natural enemies, after the 
national government has confirmed its commitment 
to abiocontrol program with budget and manpower 
allocations, A small-scale rcaring operation serves to 
familiarize the new staffwith the production process 
and the problems they are likely to face in sustaining 
a full-sized production effort. 

The IITA biocontrol program provides the mother 
stock of natural enemies and new cultures periodically 
as required in order to maintain fitness of the 
populations being reared. For emergency releases 
requested by countnes, and for compaigns against 
cassava green mite for which natural enemy rearing is
problematical, the IITA program is ready to provide 

regular assistance. The IITA program has thus assisted 
national programs across the African cassava belt. The 
next countnes slated to receive assistance instarting 
up reanng activities are Burundi, Gabon, Ghana, 
Tanzania and Zaire. 
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International Cooperation
 

he special role of international cooperation at IITA 

is to strengthen the capacities of Afican national 
research systems to select, adapt and generate 

inproved technologies for their own agricultural 
development. The best cultivars or technc',zies from 
IITA cannot be delivered to farmers' fielc swithout the 
participation of the rational programs a, every stage, 
from the early definiton of problems to the fine-tuning 
of solutions for local use. 

Cooperation strategies ... 
The principal means by which IITA strengthens 
agncultural research inthe 22 countnes of its mandated 
area are training, infomriatron dissemination, germplasm 
exchange and other collaborative project activities 
which convey IITA technologies. 

Four meclranisms have been designed forthe strate-
gres in the IITA Medium-Term Plan (1989-1993) to 
enhance usefulness of collaborative research and train- 
ing activities and enable IITA to respond with greater 
sensitivity to perceived needs. They are: 

• Networking. Collaborative networks link IITA with 
national and regional research institutions inAfrica and 
elsewhere, to address common problems and issues. 

* Research liaison scientists. The Medium-Term Plan 
provides for three research liaison scientists. One is 
working with the anglophorie countries of West Africa, 
while another will work witlr all Central African 
countries. A third (to join IITA during 1990) will work 
with the francophone West African countries. 

* Resident scientist teams inspecific countries col
laborate with national colleagues in adapting IITA tech
nologres to meet crop research problems and needs. 

* Training. The trarnrng progran s than international 
cooperation provides training opporLunities to national 
scientists inthe fomi of graduate research fellowships, 
shoi-term courses and shorl-term attachments to 
acquire specific skills in IITA research programs. Short
term fellowships are arianged for Visiting scientists 
from national programs to do collaborative research 
for periods of up to 12 months, whereby they acquire 
new insights and skills at IITA which can be applied in 
solving specific problems in their home countries 

Training achievements are described inthe last part of 

this article. 

The international cooperation program manages 
special projects which involve the national programs 
wth IITA as the executing agency. During 1989. IITA 
operated 18 such projects in various sub-Sahar,,n 
countries with 46 scientists, whose technical support 
was designed to strengthen national capacities to 
conduct adaptive research. Examples of on-going 
collaborative projects are descrbed inthe next section 
on achievements. Salient funding features are given in 
table I on the next page, 

... and achievements 
Networks. Through network activity, IITA has 
encouraged complementarity among research 
programs of various countries and their interaction 

Dr. D. K. Kossou, 
a visiting 
collaborating 
scientist at IITA, 
is engaged in 
entomological 
research with the 
maize program. 

/
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Table I. Bilateral and multilateral special projects, 1989 

Project 

Institution-Building
 
NCRE II/Cameroon 


(temnrnates December 1990) 
RAV/Zaxre 


(renrinnates September 1990)
 

Resident Scientist Teams
 
Gh ia Grains Development 


Ghana SmaIlholder 


Carmeroon Root Crops 


(termrnates June 1990)
 

Congo Kndaimba 


SADCC Co.,,peai Prolect 


(to begin in 1990)
 

Networks
 
SAFGRAD 


ESARRN 

AF NE TA 

Other Research Projects 
On-Farm/Aaiptive Research 

(to begn,n 1990) 

Impro,,ed Agricultural Research Systems 

Soybean Utilzation 

Legume Viruses 

(to bego in 1990) 

Utlization of Ci.s-va Flour 

Dynamics of Sl:I Organc Matter 

Training Projects 
ttuman Resources Development 

Training of Women Agncultural Professionals 

(FEastiSouthem Afnca. to begin in 1990) 

Franing of Women Agricultural Professionals 
IWest/Central Afnca: to begin in 1990) 

Donor(s) 

USAID 

USAID 

CIDA 

IFAD 

France 

IFAD 

EEC 

USAID 

USAID 
IDRC 

CIDA/IDRC 

USAID 
DANIDA 
IFAD 

EEC 

FF 

IDRC 

IDRC 

AGCD 

AGCD 

UNDP 

FF 

FF 

Total 
staff 

19 

I 

1 

1 

2 

3 

2 

I 

2 

Life budget 1989 budget 
US$ million US$ million 

14.31 3.35 

8.12 1.96 

112 0.13 

0.8 0.07 

0.7 0.07 

0.4 0.07 

1.78 

4.08 1.00 

1.94 0.42 
0.76 0.06 

3.17 0.73 
1.00 
0.07 0.57 
1.20 

2.79 

0.15 0.11 

0.16 0.05 

0.46 

0.64 0.24 

0.16 0.16 

0.78 0.34 

0.28 0.17 

0.42 

Totals 42 45.30 9.51 
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vith other international agricultural research centers Acronyms cited in the text 

Through networks, IITA backstops research efforts 
with improved germplasn and technical information. 

IITA has helped networks in identifying funding sources 
and providing technical support until the mcniber 

institutions can sustain the effort on theirown. Such 

networking projects include the second phase of 

SAFGRAD, ESARRN and AFNETA. These networks 

have elected steering committees which guide their 

coordinators in implementing activities. 

AF NETA carne into being during 1989 and held an 

inaugura l co nference and a training cOcirse in August 

on alley farming research technologies. The first two 

issues of its newsletter-, The Ahetun, were published in 

that7ear AFNE TA has received collaborative research 

proposals from 28 institutions in 17 countries. which 
,,-ere funded aridlaunched fro, early in 1990. 


ESARRN activities during 1989 inclUded gerriplasm 

enchange, wors shops and scientific exchange visits 

arrong member institutions. In Malawi, introduced 

IITA cassava lineswere hybridized with the best local 

selections, producing some I-16.000 seeds through 

open polination. Prolific local parents produced four

fifths of all seeds. Two seedling nurseries were 

established for cassava and one firsweet potato, and 

improved IITA cassava lines were imported in tissue 

culture formh and multiplied for distribution in ,irious 

projects. Three graduate students completed their 

M Sc degrees with ESARAN support. Altogether 24 

technic,ans were trained in-country and at IITA. 

he SAFGPAD maize network supported several 

of its member countries in testing of improved 

germ plasm and crop manageent techniques. It 

sponsored various technical training and exchange 

visits. nclud,ng a five-month course for- technicians 

from three countries in trial management, varietal 

nantenance and related areas 

I he SAFGPAD cowpea network received feedback 

on 12 of its 53 regional trials National programs will 

repeat the Trialsduring 1990 and promising lines will 

be ta en to the ne tstages of multilocat:on trials and 

on-faim testing,, before release to farners. National 

scientsts benefited from formal group training. 

echange viits and interaction with IITA scientists in 

research plannin, Som new cultivars have gained 

,,de acceptance inVNest African countr, safter being 

developed in the network, including SUVI IA-2 which 
and is being widelywas developed in Budrina Faso 

cultivated inSeno province, Mali 

Research liaison scientists. The scheme was 

introduced during 1988 as an initiative intended to link 
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identified needs in research and training in national 

institutions with the relevant IITA programs. The 22 

national agricultural research systemsin IITA's particular 

area of concern, West and Central Africa, are diverse 

in terms of research infrastructure, technical expertise 

and manpower, matenal resources, capacity to set 

and pursue research pnonties that are in line with 

national development goals, and capacity to transfer 

research results tothe farmthrough effective extension 

linkages. It is essential that IITA understand all these 
aspects of national systems. To that end the research 

1 1 

"Farmers'Day" at 
JITA brings together 
scientists and 
trainees from the 
international 
cooperation
 
program with 
Nigerian farmers, 
to gain a practical 

perspective on 
research concerns. 
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liaison scientist role has been conceived and IITA's project with the Cameroonian Nationalinformation-gatlherng begun inafive-year action plan, Root Crops Improvement Program, to disseminate 
new cultiVars to farmers, completed its final activity inIITA research liaso,- scientists made introductory 1989 with the release of three sweet potato varietiesvisits during 1989 and early in 1990 to research and three cassava clones.A 1989 evaluation concluded 

institutions in four" francophone countries of Central that the program had succeeded inwidelydisseminating
Africa (Cameroon, Congo. Gabon. Zaire) and four new sweet potato varieties inlowland and midanlophonecountriesofWestAfica(GambiaGhana, altitude zones of Cameroon. Researchers and
Liberia. Siena Leone) to discuss new initiatives in technicians received in-service training, and 360collaboratis e resear ch 'n the lIlA Medium- Tem Plan. etension agents attended training courses. 

In Gabori. IITA scientists participated in a joint In the grain legurne component of Ghana Grains 
assessment of collaborative maize arid cassava trials Development Project. IITA gei'riplasm was screenedPlans were made for trainingcoLirse and study tou1s for selection of early-riatunng, high-yielding, disease
to IITA by two Gabonese researchers. resistant cowpea varieties which combine erect or 

semi-erect plant type, acceptable seed colour andIn Gambia.IITA scient6ts joined consultations of cooking quality suitable forthe iarze-cowpea rotationthegoverinment'stask forcesonrice, cropping systems system in Ghana. IITA and local geimplasm was 
and resource management; and contributed to screened forthe development of igh-yielding. bruchidpreparations for Gambia's medium-term research resistant varieties. Exotic soybean varieties wereplan. S,_'eds of elite I[A rice and cowpea varieties as screened for the selection of high-yielding, early-towell as fari tools (olinginjector planteirice weeder) riedrunr-maturng varieties which combine 
were made a ,adable for evaluation and adaptation. promiscuous nodulation, seed longevity, and shattering 

and disease resistance. Extension staff received in-A visit with IlIA research and training prograrns country training. 
was arianged for a Ghanaran researcher from the 
University of Scence and Technology. Kumasi. for In the Ghana Sriallholder Rehabilitation andexchange of ideas and familiarization with cur-ent Development Progam, highlights of 1989 includedresearch -n processing/eating qualhtie,, of improved selection of five clones of cassava from IITA for trials 
cassava clones, soybean seed longevity and in farmers' fields by the Crop Services/Extension
promiscuous nodulation,and evaliation ofleguminous Department. The clones selected were TMS 91934,
tree sDecies, e.g. leuraena, for alley cropping. TMS 30572, TMS 4(2)1 '125, TMS 50395 and TMS 

30001. Eighty-five clones of "poundable" cassava,
An liT,/scentist visited Liberia in connection with were selected from seedlings for further evaluation.
the setting up of a plant and soils laboratory, at the The Soronko vanetyofcowpea was found to intercrop
Central Agricultural Research Institute. Suakoko. For well with the TMS 91931 cassava vanety. Three linesSierna Leone, IITA delivered half a ton of streak- of sweet potato two from IITA and one localresistant maize seed at the request of the lnst*ute of variety were selected for high yields and cookingAgricultural Research, Njala, and improved rice seed quality. They have been multiplied for- distnbution to
for on-farm assessment and multiplication. farmers in the 1990 planting season. 

Resident scientist teams. Teams of two or three IITA The Soybean Utilization Project aims to develop
scientists work inspecific country projects on adaptive vnd introduce improved soybean utilization technologyresearch problems: principally, in the Cameroon for use in households and in small-scale processing
National Root Crops Improvement Program, the enteipriss in rural Nigeria. During 1989, amonitoring
Ghana Grains Development Project, Ghana survey measured the impact of soybean productionSmallholder Rehabilitation and Development Program, and utilization inOyo State, revealing that the project's
Nigerian Soybean Utilization Program, SADCC training; sessions had reached an aggregate audienceCowpea Research Project and, before it was exceeding 1,000 people. Extruded soybean products
completed, the Rwanda farming systems research were introduced for home use in selected areas andproject. The teams work with national institutions on development of small-scale processing technology 
food crop production problems for which IITA has continued. 
developed technologies that require adaptiveresearch 
to suit local conditions. First fielded in the region in Preparationsbeganin 1989fortheSADCCCowpea
1984, these teams are preferably based in national Research Project,whichwilldevelopcowpeagenotypes 
programs at an early stage of development. with suitable resistance and eating quality characteristics, 
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Institution-building. Ihe prno e,anples a e the 
NCRE project in Cameroon (see inset stor'y)ird the 

RAV prjectof Zir.Such 
ttis '%'04't troi .cassavaational colleagues 0)stienirenn' 

t .,asts oftheir- coleau ,itn, 'O.: ,/an 

specic aspects of thor rosearcir prograros "vegetable 

-pans 

198'9 d 16 .. ( rrlrnr,. rIfhe 'ealr irlrS 1I ,ears o s 

iton f111A .,th Zalire. and the end of RAVs 

tlrst phase. limtrilr th jo,erg)oment hid invitedit Aeto . 

-'rO. to cas,., pe , 

.Issou 


,ob Jttcn, prIrblt roand CIMrl I 
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etat.tisiot t,.'Oi ntiorttii pl ris foir those crlo1,
 
to zIt(tn .iK. iiri, 0i rl.erltt, ,%hich lt to tne 

, toiUSAI) - , I ri tassqila pr urar sr.,tes, 

.0 trrr ltd t 0 t()f PAV in 1985 to o,,ves tiret 

lltcr) r ari and .i third bl dt for
and t 

All, thee l prorair hi. rrlrl4d lip 
rei-Lol s.J.trios"'0l ofriec.' crt-opdrticpirot irtirs,l! 

[)ir r,' j ftil r fr/i(o de tr,'irrrl testinrr, t oi ,, 2 

pin'sri,tt rioresistant andt hi,Ir-prltirry sa1loe. and tn<sferl snis arid dI'c. ny rrni'v. . \tt str e+'li .. 

tnto,st.inct - w, 2 i Ifir-ties I ) ri , di iItiesto t . o r 

ei(ih of o..l r /lrLir indtelrr'az .cer e relesed 

Restit c cortiied on rethod 
, for Ifllrcoving soil I11A's Stritegic Plan (1989-2000) set the following 

I t ntl ,irrrrl c pi <ictil os .s.hc h rOrrtriit-e tO gutlelines fordevelopmrent of its training program: 

Mln(reased , 'old potor itil * Shifting, emphais atlIA from group to individual 

training 

Training achievements . Decentralizing rotip training to natcmnal pr ograrns. 

If ortncuctt i,crrltureseairch ard development, all Increasing the iAra1 * popoticrtl of cote Il resources 

n itoril 5.0 .r need (ipale aindcoirttled for tralring 

pofes onal satl V/hern IIVA begin operatng in Strengtheninrg tr-aining riaterials.
 

I96/, the at I if sc{' ts ant professional' in Afr in * Increasing Noreln's parlicipation i trarnnrr,
 

a,'lctiture espetiil, Afrlris was erorirrOes and 

i) , lin rtreseic h for Aftic in agricultiral Individual training seeks to irnprosve research abilities.1ia'inr n 
' 

pofessionals at i is pairl through dloctoral, master s and non-degree levels ofall let-.k, the efore, of the 

Inrtitute's oiig:nrl rrrdlte, ant triliri')rternins in trainirn tailored to specific needs in national programs. 

esential stlpect of Ill A's rmission toda, l o proposal Fo promote the increase of graduate r/esearchers in 

to tte.elop c rirwifer tt hnnlo,! frow IlIA fil s to Africa, in 1988 11VA initiated the Graduate Research 

orlder the tri,'nry reqtpir ert,, cf the paiilcpating Fellovship Program, that eventually will supporl 30 

corirrtr le In inter ntrrfial (("opet itiOnr's varled grilriate studerts in conducting their- research with 

partner- hi .- lth ntronl 5,/tormr, tiairig is tire IliA scientists Between April 1988 and December 

constat ttor, 1989.11 A accepted I5graduate trainees out of 24-1 

applIcations forthe fellowship p-ograrr, thus achieving 
Io 1oall'e ti(, potirtl41 illthir ci.r p)grri or the Mediunm- Fen Plan target. 

to (untrl iffosti .inI regorritl pr rij(r t,near I/allrLriti tco 

rritoril antf lttirilr iesir(h iintitution; intropicil I 1989 lirA scientists supeivised 18 Ph.D., 30 

and 29 non-deriee trainees. (See annex to this 
lilis throlrh trairi,' n forris I[IA 

A ft (a ri l to Iwrpr o.1pt ofslonal si ills ni t lj Sc., 
ir aiir15os lHie irlicle for a summary table,) As part of IITA's special 

tirim,' Ol ru ('(tel to ',troigtrie theirtipicities relationship with the University of Ibadar, 12 of the 
hr tra inin Since 19/ IIIA has Ph.D.ard l Sctrainees benefited from IITA researchboth r,>ear(h aint 

ori Itned tr i ni c9U't s for ce 6,000d 1or than facilities while being registered with the University. 

lti paints. rrnot of vhnornr have comre froin Africin 
, 


rorntr it" Group training. The arm in group training courses Is, 

foremost, to expand research knowledge and skills. 

The RAV project 
focuses research 
attention on 

leaves,
important 

in some 
of Zaire. 
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Doubule Impact InCameroon 
For country and continent--a cooperative project in 
agricultural research in Cameroon, funded by the 
U.S.A. and drawing on IITA knowhow, has had a 
double impact, helping Cameroon to benefit from its 
own research and to become a producer oftechnologies which can benefit otherAfrican countries. 

The National Cereals Research and Extension 
(NCRE) Project was conceived to build up
Cameroonian capability in cereals research and in 
translating the results into practical technologies for 
the farmer, The project was based at the Institut de la
Recherche Agronomique (IRA) at Yaounde, with 
financial support from the United States Agency for 
International Development (USAID). IITA fielded up 
to 19 scientists at a time during the first two project
phases (1981-1990). 

The IITA resident scientist team worked on the 
four staple crops of maize, nce, sorghum and millet 
with national staffat stations inCameroon's six different
agroclimatic zones. The team's brief was to help their 
Cameroonian colleagues to develop research 
programs, as well as to canry the research through on-
farm trials and produce results useful to small-scale or 
subsistence farmers. 

Parallel with the research agenda was aprogram to 
transmit research results to extension agencies for
onward transmission to farmers, and to communicate 
farmers' problems to researchers as feedback to 
enhance the usefulness of future work. This operation 
was handled through a testing and liaison unit (TLU). 

The first phase of the project ( 1981-1985) saw 
development of disease- and pest-resistant maize 
varieties and crop management techniques, with on-
farm trials conducted by the TLU. Rice, sorghum and 
millet varieties were also selected and improved, the
Atter two with help from the International Crops
Research Institute for the Semi-Arid rropics (ICRISAT).
New high-yielding sorghum varieties were released to 
farmers. Apart from fielding the trials, the TLU trained 
extensionworkers and tested new fanningtechniques 
and technologies. Cameroonian researchers also beganto network with their peers inother African institutes 
and international centers, 

A second phase was launched in 1986 to continue 
the development of the IRA research programs for 
crops in all six agroclimatic zones, and to establish 
TLUs inall zones. The same goal was reaffirmed: the 
transmission of research results to the farm and 

feedback to researchers on their usefulness. The IITA 
team, in working with counterpart Cameroonian 
scientists, wastotransferknowledgeand knowhowto 
them through training programs andworkingtogether. 

Already by 1989, seven varieties of lowland maize 
and four of highland maize were being or about to bereleased, as were four rice varieties and five sorghum
varieties. New agronomic techniques had been 
introduced with significant impact: use ofminimum or 
nD tillage inthe North Province had begun to reduce 
erosion of fragile alfisols. Use of an insecticide as aseed 
treatment for maize and sorghum had improved
seedling establishment and led to higher yields than 
with earlier seed treatments. TLUs had successfully
worked back up the research pipeline to improve on
station experimentation by sensitizing researchers to 
farmers' problems. The TLUs had characterized the
complex production systems ineach zone, identifying
constraints and opportunities for improvements. 

By the end of 1991,it isexpected that three Came
roonian researchers will have completed theirdoctor
ates and eight their master's degrees inrelevant discip
lines, while additional doctoral and master's degree
candidates will be completing their studies, By 1989, 
one sorghum breeder and one agricultural economist
had already returned to the project with M.Sc. degrees. 

The project donor, USAID, has ranked Cameroon 
in the foremost group of African countries that can 
research and produce agricultural technologies for 
other African countries. IRA has become one of the 
strongest of its kind in the region. Cameroon
developed its research manpower and facilities to 

has
a 

stage of maturity that can demonstrate successful 
impact from IITA's work with a national research 
institution. 

Because of these favorable factors for agricultural
research, IITA has selected Cameroon forthe location 
of the new humid forest station and has begun to set 
up research facilities for cassava and resource 
management at Mbalmayo, near Yaounde. 

IITA has also decided to continue to provide
support to IRA for a third project phase, from 1991 
through 1994. The IITA team will continue to focus oncereals research, TLUs and human resources 
development, together with two new components:
sustainable production systems and economic policy
research. During this final phase, Cameroonian 
counterpart staff will gradually replace IITA scientists. 
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--The second and closely related aim is to impart skills 
and foster attitudes that prepare the researcher-
traineestobecorime, )tui), traitnerswhowc1ll.asstheir 
knowledge and skills on to others: research colleagues, 
extension specialists, farmers and other agricultural 
professionals. 

During 1989, 30-I technicians and scientists 
parlicpated in 15 gioup t,alnirg couLsesat 1l1A, v.ich 
collectiv.ey airounted to 61 weeks of train nrg.Some 
110 persons particpated in regonal or i-country 

,orseS irBenin, Briniia Fa, ), Guinea Bissau. Kenya 

-Ind Poz-Irrbique Another 128 piaiicipated in 

.rrdrrdi ir arrrn progri iis (etable2fura stnrrrar'y 
of Cr t1se and trinees ) 1.-,o coustes contributed to 

th do
,
.el 

p m 
ent of re.-. IIllA.supported researh 

Women in training. Agricultural researchers generally 
underestimate the contribution of women, who 
produce by far the grea', r share of Africa's home
grown food supply. flhy are often unaware of tle 

impact of new technologies on fami women's lives. 

IIFA is corniitted to iproving the condition of 

African worien farmers through promoting research 
results which reinforce or supplemernt their
contribution. In I TA's research programs, 
rultidisciplinary working groups that coordinate 
cropping systems research are responsible for malking 
sure that new technologies fit the needs of women 

fireier-s. And whenever Iraining oplIotuinties are 
announcec, the IITA training prograrii encourages 

normination of women parti ipants. 

ret..ors orr ,lleyfaming and soil arid pluit analysis. 

Wttr regai d to the prrt1 cp itnonof ,ormen dUrin,, 

1989, 5b ..,omen too
1 

ipai IIVA courses (18in 

per or rt of iiilpliC parntS), .1hile9 wvolen pirticipited 

n Irie,0111lr i-oUrtf', cOt rses(8 per ent) Sonie 16Or. o 

,,ornen wade ,ip20 per .et of graduate tr ineeSat 

11lAlbdrn ind e diing 1989.,lkohere 

Gro, tri -irugrec eived Ie. stirrIL6lus dIr1,ir 1989 

for frutuLIe nev taininigJeeloprrent. A gror p 

coordnator iirived. and -ey plans began to be 

inp =nmenteh decinti<ihzatrorr of goup :r,rign, 

activities to ntional pic, rrirs. ard a shrift inermphisis 

frorr g,,roup to ir iduIl trariing 

Training materials. Deentriaiztion and slirirrg of 

trarn, r sposbihrtes .'th national progirams depend 

on .ell-tt,'ined re searchers and easily accessible 

sc ItentIfi n ttI linroi ,folrmot I Of. I raning rratierias 
nffer ii, i nrcrniar.ailable.,iiers to e ,nfor 

I in, urllppl, im)a brioird r rnie of activityi s 
tilloti, hotutthe Frlnnpo~%jtsesn needs.hrcii ipO oss assessinrgrrmds 

specf'lnobl+(t e e leopinicmirrctdaih
, nd 


pr griiras, nstriction. evaltiutoii inch follow-rip 

pirormoirer,. Irie c rtent shrourld be easly icalptble 

lrttti pup(o 'S if riatrnnl pr gr,nis ,ird the foni its 

'lior AI in O tinrl' r lpr dtiiitlo), n I IJ'( 

lit 19i3 ) a r (rr t' mnnntri,rloni r,,r)r, in tiroiiral 
Aft, ,I pt', v''iiI C [ I tupp)(I,InId u,(J ' w J I'II I 

rtril, t t,,-.o tiaiririltng r sr'sI i, IliA food (r ps l 
lhi:itinnii,tr tron tirr!ini -h , for' irli i ' ((iS 

ijt in th,'fr ' tn tnlio (r i,)n e (0 tf ih Jli . t. 

As ii,',,un, or, itcil,ui 'pecil t in ived duniitr, 


tinlr 

rea f.irtig, cu nraCritnrtrr)lm trining crtircula, 

seir(h guides, productr.oii guides, slide (ollections, 

posters inc Ind evihlnition instrinlents 

1989 rndplit tie prcdui( of tisinirig materirls on 

ahs, 

A developed and obtained funds for a 

project to train African women for leadership roles: 10 
air ilttJ 

Inr 1989 llr 

ril professionals fromi West Africa wil receive 

grants to study for M.Sc. or PI.D. degrees. 

Besides the effors to include wonien participants 

in tiraining, IITA is awat e that simply increasing nrmbers 

is not enough. Gender perspective and gender 

sensitivity nrimst becorie part oftrxuinig tcirmcula. l]TA 

is studying ways to prograim its tra irig activities and 

mater irlswhichwill prormote its objectives forwomen 

Ir dgrirulttrrral reseairch. 

Collaboration with international centers. Ior several 

years. IlIA has worked with CIAT and CIP in a lont 

training project on human resoLrce development for 

generation and transfer -f root and tuber crop 

technologies, funded by UNDP. IITAalso collaborates 
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IITA research 
fellow Mary 

aMgonjiafrom 

to complete the 
requirements for 
her Ph.D. at tre 
Univeristy of 
lbadan in 1990. 

IITA's 
multidisciplinary 
research groups
must ensure that 
new technologies fit 
the needs of 
women farmers. 
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with ICRAF, ILCA, IBSRAM, INIBAP, ICRISAT, CTA, 
University of Arkansas and other institutions incourse 
p!nning, development of training matenals, course 
presentation and follow-up, including evaluation, 

Future directions in training. IITA's training program 
aims to help national programs and research networks 
eventually to do for themselves all the field-level 
training that isneeded to support their own research 
efforts. Decentralization is a strategy which promotes 
thisarm of lIlA's long-term planning.National programs 
and IITA together offer training that is increasingly 
organized, conductedandsustainedbythoseprograms 

IITA's approach to the "training of trainers" in 
national programs isevolving and vaned according to 

Table 2. IITA group training courses in 1989 

lITA Ibadan 

Editing and publication 

Village and institution-luvel casava survey 
(Collaborative Study on Cassava in Africa) 

Advanced soil and plant analysis 

Root crops research and technology transfer 

Sustainable food production systems 

Food crops utilization and nutntion 

Alley farming 

Plantain research and technology transfer 

On-farm expenmentation 

Cowpea and soybean research and technology transfer 

Maize research and technology transfer 

T.3tal IITA Ibadan 

IITA Cotonou 

Biological control 
Biological control 

Total IITA Cotonou 

Regional/in-country
 
Cassava production, processing and utilization (Guinea Bissau) 


Maize and cowpea production (Burkina Faso) 

Vegetative seed prcdluction (Kenya) 

the needsand opportunities inthose programs. Training 
of researchers to train others isacentral part of IITA's 
decentralization strategy. For full-time training officers 
in national programs, IITA ananges twc-to-three
month attachments to enable them to work alongside 
IITA training staff to acquire on-the-job expenence. 

Wherever possible, IITA offers training in national 
training institutions and invites national scientists to 
loin in training as coordinators, teachers and advisers. 
IITA in the first instance collaborates in training with 
those countries that have well-defined plans and goals 
for research and training, especially those countnes 
with which IITA already has collaborative ties. 
Involvementintrainingacivitiesreinforcescollaborative 
ties between IITA and the recipient country. 

Weeks Traines Countnes 
total women 

2 24 4 5 

2 20 3 7 

4 17 4 14 

10 24 6 18 

3 33 3 18 

5 32 22 10 

2 34 2 18 

3 13 2 8 

2 21 I 9 

8 19 3 10 

10 16 I 10 

51 253 51 

5 19 2 12 
5 32 3 15 

10 51 5 

2 22 5 I 

2 23 0 1 

2 17 I 9 
Root and tuber crop oroduction, processing and utilization (Mozambique) 2 19 I 2 

Rapid multiplication of root crops (Benin) I 29 2 1 

Total regional/in-country 9 110 9 
Grand total 70 414 65 
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Annex to International Cooperation: Graduate Research Fellows and Scholars 1989 

Research Fellows (Doctoral Degree Studies) 

Program Country 

Biological Control Program 

Ms A. Akpokodle Nigena 

Mr. S.Bruce-Oliver Gambia 

Mr. A. Chalabesa Zambia 

Mr. A. R.Cujoe Ghana 

Mr. G.Goergen Germary. Fed, Rep. 

Mr. H,Rogg Germany, Fed, Rep. 

Grain Legume Improvement Program 

Mr. S. A. Adebitan Nigena 

Mr. H.Adu-Dapaah Ghana 

Ms N. F. U. Agwaranze Nigena 

Mr. B.Asafo-Adjei Ghana 

Mr. I.D. Atokple Ghana 

Mr. S.Blade Canada 

Ms K. K Mogotsi Botswana 

Ms A. Noameshie Togo 

Mr. S.Oghiakhe Nigeria 

Mr. T.Omobuwajo Nigena 

Ms C.P.Paul Sn Lanka 

Mr. M.Tour Mali 

Maize Research Program 

Mr. Y.A. Akintunde Nigena 

Mr. M.Asanzi Zaire 

Mr. O. J.Osanyintola Nigena 

Resource and Crop Management Program 
Mr. P. T. Akonde Republic of Benin 

Mr. A. I,Babalola Nigena 

Mr. M.Baten Bangladesh 

Ms R.Ernst Germany, Fed. Rep. 

Mr. T. L.Gaiser Germany, Fed. Rep. 

Mr. B.D. Kadiata Zaire 

University 

University of Ibadan 

University of California. Berkeley 

Wye College, London 

Wye Colege, London 

University of Giessen 

University of Giessen 

University of Ibadan 

University of Ibadan 

University of Ibadan 

University of Minnesota 

Ahmadu Bello University 

McGill University 

University of Botswana 

University of Ibadan 

University of Lagos 

Obafemi Awolowo University 

University of Ibadan 

Universit6 Laval Ste. Foy, Canada 

University of Ibadan 

Ohio State University 

University of Ibadan 

Universitat Hohenheim 

University of Ibadan 

University of Ibadan 

Universitat Hohenheim 

Universitat Hohenheim 

Institut Facultaire des Sciences 
Agronomique 

Sponsor 

IITA 

IITA 

IITA 

IITA 

IITA 

GTZ 

IrTA 

USAID/IITA 

IITAI 

CIDA 
2IITA

CIDA 

FF 

IITA 

Self/IITA 

IITA 

Italy 

IITA

lirA2 

USAID 

IITA 

UH 

Self 

FF/Self/IITA 

UH 

UH 

IITA 

Thesis' 

Studies on phenotype stability 
and male stenlity incowpea. 

Genetics ot soybean breeding. 

Evaluation of improved cowpea 
lines under intercropping 
systems invanous agroclimatic 
zones inNgena. 

Host plant resistance studies on 
the legume pod borer, Maroca 
testulalis Geyer (Lepidoptera: 
Pyralidae). 

Maize-cassava cropping systems. 

Applies to graduate students who completed their research at liTA dunng 1989. No entry in this column if thesis not yet completed. 
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Research Fellows (Doctoral Degree Studies) - continued 

Program Country University 

Resource and Crop Management Program - continued 

Urted Krn dorn 

S J tte,er Gernany. Fed. Rep 

lr * -Germani. Fed Rep 

r F Novu Nigena 

Mr M, A OIgole Nigena 

- 0 Onafe.o Nigena 


r OO0ed,ran Nigena 


MIr B A Ruh,ga Zaire 

'-r D F 'maz Ghana 

MIr Mi A. K.Smith Nigena 


Mr G. lan China 


rMrB Ug..u Nigeria 

t% ,4Weber Germany. Fed. Rep 

Rice Research Program 
!-lr-15 rti,, aray Sierra Leone 

%I lryI nl Tanzania 

Root, Tuber and Planotin Improvement Program 
-lr A; r, Cameroon 

.r >-1 7 -1 rr,: [arzana 

lv . ndbai Tanzania 

1, f- 1tlnO Cameroon 

0) Sa,,, Hliera 

-r i '/ Waniera Uganda 

Ur,.er,,t/ of Ibadan 


Unvers:tilhohenheirn 


Unive~jstat Hohenheirn 


Unversity of Nigera 

University of Nigena 

University of lbadan 

Obafert ANolowo University 

Institut Facultaire des Scier.s 

Agronomiques 

Uniers,t/ of lbadan 

University of Ibadan 


Agricultural Univerity. 

Wageningen 


Uniersity of Nigena 


Unrversitat Hohenheim 

Njala University College 

Unversity ot Ibadan 

Universit/ of Ibadan 

Uniwersty of lbadan 

University of Ibadan 

Unitersity of lbadan 

University of Ibadan 

Universty of Ibadan 

Sponsor 


Self
 

UH 


UH 


Self 

AGCD 

IITA' 

Self 

IITA/AGCD 

Self/IITA 

Self 

IITA/
 

Netherlands 

Self 

UH 

IITAI
 

FF
 

UNDP/GCF 

UNDP
 

UNDP
 

UNDP 

Self 

UNDP
 

Thesis' 

Weed management, 

Socioeconomic surveysin 

some villages in the Repubc of 
Benn. 

Demand elasticities for food in 

the minor food-producrig areas 
of southern Nigeria. 
Relatoe efficiency of resource 

allocation ir/am and rice pro
duction in south- .it Nigera. 

Wetland soils of different 

agroecosystems: 
characterization and 
productivity evaluations. 

-

Alley cropping tnal using 
i eucuen feucocephola and 
Acion borten mixtures. 

Efficiency of resource use in 

food crop production in 
south-eastern Nigena. 

84 



Research Scholars (Master's Degree Studies) 

Program Country University Sponsor Thesis' 

Biological Control Program 

Mr. A. J-M. Anga C6te divoire University of Wales IITA 

Mr. A.M. Animashaun Nigena Wye College. London IITA 

Mr. H. Braimah Ghana University of Reading IITA Biolngy uf.,d',ribugs and 
natural enemies. 

Mr. K.Konan Cite dlvoire Simon Fraser Univer-sity ITA 

Mr. P.Ndayiagie Bun.nd, University ofOttawa IITA 

Mr. G.Oduor Kenya Impenal College IITA 

Mr. F.Senkondo Tanzania Wye College, London IITA 

Mr./' * S;mani Zambia University College, Cardiff IITA 

Mr. K fata Hangy Zaire University College, Cardiff ITA 

Mr. L Traore Guinea Universit6 de Montr6al IITA 

Grain Legume Improvement Program 

Mr. J.Afun Ghana Wye College, London CIDA A comparative study of 
"calendar" and "guided" 
insecticide applications for 
control of cowpea pests. 

Mr. L.A. Okosun Nigeria University of Ibadan Self Screenirg of cowpea lines for 
drought tolerance. 

Ms N. Ssemakula Uganda University of Ibadan FF 

Resou., La ar.d Crop Management Program 

Ms J. A.Anoka Nigena University of Nigeria Self Effect of fady season on 
Imperato cylindnco. 

Mr. M. ) Atayese Nigena University of Ibadan Self 

Mr. 0 0. Awotoye Nigena University of Ibadan Self 

M. ! Bale Belgium Universit& Laval AGCD Nitrogen mineralization 
potential of soils (a!fisols and 
ultisols) collected under fallows 
of different ages and 
relationship with size of 
populations of nitrifying micro
organisms. 

Mr. A. Dikko Nigeria Agricultural University, Norway liTV -

Mr. L.R.A. Hermans Belgium Katholieke Universiteit, Leuven AGC.D Dynamics in maize plot treated 
with fertilizer N and leaves of 

different woody species. 

Mr. P.Idisi Nigeria Ahmadu Bello Uni zrsity IITA 

Mr. P.K'inge Kenya University ofNaiiou, FF Effect of alley cropping 
Calliandra calothyrsus and 
nitrogen rates or maize and 
covipeas. 

Apples to graduate students who completed their research at IlTAdurng 1989. No entry in this column if thesis not yet completed. 
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Research Scholars (Master's Degree Studies) - continued 

Program Country University 

Resource and Crop Management Program - continued
 
Mr. T.Leyman Belgium Rijksuniversiteit Gent 


Rice Research Program 
Mr. R.Rodngus Belgium Universit6 Libre de Bruxelles 

Root, -,uber and Plantain Improvement Program 
Mr. C. E.Fehy Nigena University of Ibadan 
Mr. C,M.Githungun Kenya University of Ibadan 

Mr. M.Ntimpirangeza Burundi University of Nairobi 
Ms A. Peters Belgium Katholieke Universiteit. Leuven 

Mr. G.S,N. Phin Malawi University of Ibadan 

Mr. R.N. Sauti Malawi Un.:rsity of Ibadan 

Mr. M.Walangululu Zaire Institut Fartiltaire des Sciences 
Agronoroiques 

Sponsor 

A,3CD 

AGCD 

UNDP 
IDRC 

IDRC/ESARRN 

AGCD 

IDRC 

USAID/ 
ESARRN 

UNDP 

Thesis' 

Effect of cassava-based 

cropping systems on soil 
physical and chemical 
properties of an alfisol in 
western Nigeria. 

Cassava vanetai response to 

droug,. stress. 

-

Screening plantain and banana 

germplasm for resistance to 
black Sigatoka disease using 
different techniques. 

Mechanism of resistance of 
cassava to cassava green mite. 
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Information and
 
Scientific Support
 
Services 

Information Services 
he Information Services Program embarked on a 

campaign to promote public awareness inNigeria 
ofIITA'sgoalsandaccomplishments.Atameeting 

of the main Nigenan pnnt and electronic media 
houses with IITA in November 1989, the Media 
Forum for Agriculture was established. The Forum 
wa inauguratedinApnl 1990 and held aworkshop on 
"Communication fc sustainable agriculture" at which 
participated the representatives of the major 
newspapers, magazines, radio and television agencies, 
research institutes, farmers' organizations, the Central 
Bank of Nigeria, the Nigerian Agricultural and 
Cooperatives Bank and FAO of the United N t'ons. 

The Director General, Dr. Laurence D. Stifel, gave 
a public lecture on the work of IITA at the Nigerian 
Institute of Intemational Affairs in March 1989 and a 
presentation at the National Workshop on the 
Economic Recovery Program, which was organized by 
the Office of the President of the Federal Republic of 
Nigena inFebruary 1990. Both events were reported 
extensively in national newspapers, which published 
the texts of his presentations inpart or whole, 

Many jounalists visited IITA and reported on the 
research here, Selections of IITA's press coverage 
dunng 1989 have been produced in two volumes 
entitled IliA in the News. 

Library Services. Th'.library offered training inthe use 
of the online public access catalogue to 205 people, 
who included scientists from IITA and national 
agricultural research institutions. Training was also 
provided tor staff of other libraries in Nigeria and the 
librarian of the Central Agncultural ,Research Institute 
(CARl) of Libena. 

Assistance to national research institutions 
continued inthe form of literature searches, interlibrary 
loans, preparation and supply of bibliographies, 
donations of duplicate or redundant publications and 
provision of general information. 

Asapart of its selectivedissemination of information, 

the library introduced a weekly current-awareness 

series to circulate among scientific staff the tables of 
contents of professional jounals received at the 
library. About 150,000 page copies were circulated 
during 1989. For users outside the lInstitute, scientific 
information was provided in resprinseto 312 requests 
by mail from 42 countries,which included 19 inAfrica. 
A guide to the library and its services was published in 
English and French editions. 

In-house database management was improved 
with implementation of the thesaurus module of 
BASIS. About 12,300 records were added to the 
library's database during 1989. Database error 
correction and retrospective data input of selected 
joumal articles were increased. Eleven additional 
databasesoncompact disk(CD-ROM)wereacquired 

Publications. The total editorial output for jobs 
completedduring 1989 exceeded 5,000 printed pages. 

AmanagementreviewbroughtinnovationstollTA 
publications. The content and style of IlTA Annual 
Report 1988/89 show modifications intended to 
enhance communication to the non-scientific as well 
as scientific readership. Reseorch Briefs published its 
last issue during 1989. A new semiannual periodical 
for scientists which presents current information on 
research results was launched in 1990, entitled IITA 
Research. 

IITA hosted the Fourth Conference an2 Gene"ral 
AssemblyoftheAfricanAssociationofSciencei-deiors 
from 5 to 9 March 1990. Participants came from all 
regions of Africa as well as other parts of the world. 
The conference provided IITA editiorial staffwith an 
opportunity to interact with African professional 
colleaguesandtocontributetowardsstrengtheningof 
scientific editing capabilities in Africa. 

Interpretation and Translation. Interpretation 
services were provided to 13 training courses and 
several meetings. Manyhousandsof pages of scientific 
and information documents were translated. 
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Scientific Support Services
 
Genetic Resources 
Since the establishment of its crop improvement 
progrims in 1970, IITA has devoted considerable 
resources to assembling and evaluating germplasm of 
cowpea (Vigna unguiculato), Afncan rce species (Oryzo 
sativo,
0. globerrima), yams (Discorco spp.), cassava 
(Manihot esculentu), maize (Zea mays), bananas and 
plantains (Muso spp,),soybean (Glycine mdx), sweet 
potato (Ipomocn botras) and bambara groundnut 
(Vigna subterraneci), IITA established its genetic 
resources unit in 1975 to collect, char-actenze, evaluate 
and preserve germplasm species of its mandated 
crops. 

The germplasm collection, which includesthe world 
collections of cowpea and African land races of nce, 
supporls breeding and related research activities by 
IITA, national programs in tropical Africa and 
organizations with kindred objectives elsewhere. IITA's 
plantgeneticistsseektopromotetheusefulnessofthis 
gemplasm and to enlarge knowledge about it 

taxonomy, genetics, interspecific relationships and its 
potential contnbution asagenetic resource forbreeding 
progran's. 

Achievements. ITA plant explorers had, by early in 
1990,condu-ted58exploationandculctionmissions 
in31 African countries, The unit maintains acollection 
of 15.000 accessions of cowpea, 1,100 of wild Vigno, 
12,000 of rice, 2,000 of bambara groundnut, 1,400 of 
soybean, 1,800 of yams, 1,200 of maize and some 
hundreds of samples each of other species. The IITA 
seed stoiage unit compnses two storerooms for an 
"active collection", with a combined capacity of 409 
cubic meters that are kept at 5C± I* and 30-35%RH; 
and a"base collection" seed store of 132 cubic meters 
conditioned at -20'C. In addition, 2,000 lines of 
cassava ind wild Manhot, 1,000 clones of sweet 
potatoes and 300 clones of plantain and bananas are 
maintained by IITA's root, tuber and plantain 
improvement program, 

Cunent germplasm research includes: 
GGermplasm characterization and evaluation of 

ccwpea, rice. yam and their related species. 
" Surveys of Vigno and Oiyzo distnbution inAfrica. 
" Interspecific hybridization between coA pea and 
wild Vnoinordertostudythegeneticaffinitybetween 
species and to identify potential bridging species 
which can help effect crosses inbreeding forresistance 
against flowering pests. 
* Agrobotanical vanability of Vigno species within the 

Cationg group closely related to cowpea. 

" Genetic inheritance studies of parlicular traits. 

" Seed longevity incowpea and bambara groundnut. 

" Genetic diversity and differentiation of the African 


rce and land races of Asian rice collected in Africa. 
- Seedviabilityandtuberqualityoftheyamgermplasm 
collection. 

Operational Strategies. Exploration and collection 
activities seek to fill gaps in the collections of African 
Oryzo, Vigno and Dioscorea, Germplasn samples will 
beacquiredfromotherpartsoftheworld.Germnplasm 
of other mandated crops will be collected within the 
region, particularly of cassava and maize. 

Asoundsystemofgermplasmstorageandpenodic 
regeneration, combined with duplicate/triplicate 
storage 1 allied collections elsewhere for security 
against loss, has been developed. Duplicate germplasm 
accessions w!'I be eliminated by morphological 
comparison and chemical techniques.Acorecollection 
of each species will be selected for full evaluation. 

The unit continues to service demands for seed 
materials which average around 200 requests per 
year. 

Characterization and evaluation are systematically 
conducted for cowpea, wild Vigr, rice and yam. Many 
accessions are grown out inexperimental fields each 
year for these activities. The unit has already 
ci,aracterized and evaluated more than half of the 
existing collection of bambara groundnut. The 
collection of soybean has been characterized for six 
agronomic characters. A computer file iskept on each 
accession with information on descriptive and 
agrobotanical characteristics, and on resistance to 
selected diseases, pests and physiological stresses. 

Improvements are planned for yam tuber treatment 
and storage facilities, in order to increase shelf life and 
reduce tuber loss. 

Trainingcoursesareconductedfornationalscientists 
or technicians in germplasm exploration, collection 
and conservation, seed technology and gene bank 
management, among other related areas. 

Collaborative linkages. Research projects have 
commenced with the Universit,! degli Studi di Napoli, 
the Istituto del Germoplasma, Bar, and the Istituto 
Nazionale della Nutrizione, Rome. The areas of 
common interest are cytology of cowpea and wild 
Vigna; wide crosses between cowpea and wild Vigno: 
cell and protoplast culture of cowpea; variability of 
Vigno germplasm with resnect to seed-protein 
electrphoretic band pattems, nutntional values and 
antinutntional factors; and chemical studies related to 
insect pest resistance. These activities will utilize 
biotechnology techniques inexplo,'ng the gene pool 
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of wild Vigno for cowpea improvement. 

IITA plant geneticists often work closely with IBPGR 
other international organizations and genebanks in 
collecting and supplying germplasm samples and 
dissemrinating gerrmplasm information to researchers 
all over the woild. They collaborate with IITA crop 
improvement scientists and virologists and with 
scientists from national programs to evaluate 
gemip!asm for resistance to insect pests, diseases and 
physiological stresses. The unit also helps to strengthen 
national programs in West and Central Afnca in 
exploration, collection, conservation, evaluation and 
documentation. 

Seed health and plant quarantine are shared 
concerns with virologists and others at IITA. A major 
seed health problem of legume crops is seed-borne 
viruses. In rnniunction with the IITA seed health 
committee, accessior; rf Vigno and Glycine which may 
bevr:rlycontaminatedaregru vnunderscreenhouse 
cc; iditions to produce virus-free materials. The unit 
aises w.'th the Nigerian Plant Quarnntine Service for 

both the import of plant materials and certification of 
materials for export, 

A seed health unit isbeing set up to ensure proper 
transfer of germplasm materials incoordination with 
the national plant quarantine authorities, 

Germplasm security. Duplicate gerriplasm storage 
ensures security ofholdings. IRRI and Ill A are companng 
their respective holdings and intend to -ake complete 
set of duplcates of all African collections for storage 
at each center. In addition, IIA recently sent 2,000 
accessions of rice gernplasm to the national seed 
storage laboratory for duplicate storage and research 
purposes. 

About one-third of ITA's cowpea collection has 
been duplicated at the U.S. national seed storage 
iaboratory. Part of that collection isto be duplicated 
for the Istituto del Geiioplasia, Ban. 

During 1989 CIP and IITA produced a set of 
duplicates of all lITA's sweet potato genrplasm for 
conservation and research purposes at CIP. Duplicate 
samples of barnbara grourrdnut will be sent DFal, 
federal Republic of Germany for storage. Other 
duplicate storage ai 'angements are made for Musn 
specimens through the I,iternational Netwoir for the 
Inmprovement of Bananas and Plantains (INIBAP) and 
at the Katolic Universitet. Leuven; and for soybean 
germplasm with the International Soybean Program 
(INTSOY). U SA. and Asian Vegetable Research and 
Development Center (AVRDC). 

Virology 
The virology unit conducts research on virus diseases 
occumng in IITA's mandated crops inAfrica. The unit's 
activities are closely linked with the work of breeders, 
pathologists and entomologists ineach of lIlTA's crop 
improvement programs. 

Virology at IITA characteristically focuses on two 
different but .omplementary fields of interest. The 
first includes s:udies on the etiology and epidemiology 
of virus diseases as well as research which supports the 
development of new disease-resistant varieties. 
Quarantine aspects of crop improvement and 
international transfer of improved germplasm also fall 
within this field. 

The second concerns virus purification, 
characterization and detection techniques. The unit 
maintains pure and charactenzed virus isolates that 
are used intesting breeding lines for resistance. When 
an unknown virus is found or a known virus has 
assumed an unfamiliar form. the IITA virologists try to 
identify and purify it. develop antisera, and describe 
the pathogen in terms of isolate characteristics for 
reference and comparison. 

Recent, rapid developments in molecular biology 
have opened up highly effective means for detection 
of viruses. New biotechnological procedures permit 
detection with, for example, serological techniques 
which utilize monoclonal antibodies (MAB) and 
complementary DNA (cDNA) fragments. Because of 
its specific binding or hybridization properties, cDNA 
can be usedn the development of extremely sensitive 
detection methods. IITA virologists have sought the 
help of advanced laboratories in applying such 
techniques with selected crops. 

Agroecological Focus. Studies of the ecology, 
epidemiology and agroecological significance of virus 
diseasesareframedwithintheagroecologicalzonesof 
the specific crop-pest problem. Part of the work in 
cowpea virology, for example, will be conducted out 
of the new IITA research station at Kano, inthe dry 
savanna of northern Nigeria. 

Achievements. During 1989. the unit continued to 
test the resistance of elite cowpoa and nce genotypes 
from the breeding programs to newly recognized 
viruses or virus strains. The unit also continued to test 
routinely all breeders' germplasm of cowpea and 
soybean for presence of seed-borne virus inorder to 
ensure its phytosanitary safety. 

Epidemiological studies as well as long-term 
evaluations ofthe ecologyandgeographical distribution 
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have allowed the virologists to obtain areliable picture 
of the economic importance of virus diseases inIITA's 
mandated crops. 

Field surveys in Nigeria dUnng 1989 unexpectedly 
turned up an instance of ice yellow mottle virus 
infection of Ory., longistcriutc, near Numan, in the 
Benue River valley of Gongola State. This exciting 
discovery is the first such occurrence of that virus 
reported in a perennial wild rice variety in Nigenia: 
although it has been reporled in this species fhor 
other West African countries. In order to obtain a 
better insight :nto pathogenic variation in the virus, 
collections of wild rice, as well as 0 suof) gemiplasni 
tolerant of the virus. are being tested using the 
standard IITA isolate and the newly obtained isolate of 
thte v,,I s fro 0. /olgistr inuu. 

The results of such studies to date have shown that 
pathogenic properties of this new "wild reservoir" 
isolate of the .u's do not differ significantly from those 
of the standard isolate that has been used at PITAin 
res,stance screening since the irus was first found in 
Nigeria in 1978. Likewise, comparison of a wide range 
of isolates of cowpea aphid-borne nosaic virus and 
otherviruses found incowpea inAfrica forpathogenic 
variation inawide range of elite germplasm has shown 
that types of these viruses which occur in Nigeria are 
well covered, for resistance screening purposes, by 
the standard isolates of the viruses at IITA. 

IITA virologists have made significant progress in 
characterizingviruses.Severalnewlydiscovered viruses 
and new strains ofviruses occurring inIITA's mandated 
crops and related or associated weed species have 
been purified for the production of antisera, which are 
being used for diagnostic purposes and virus indexing 
at IITA. Such antiser-a have been provided to severa! 
national progr am scientists at their request. 

Maize mottlevirus was purified for MAB production 
required for large-scale, reliable diagnosis of similar or 
identical diseases in this crop inother parts of Africa. 
Maize mottle virus isthe second most important virus 
of ma;-e inNigeria and possibly has a continent-wide 
distnbution. 

Collaborative research. IITA isacquiring expenence 
and capability in MlAB and cDNA techniques through 
cooperative research with scientists at the U.S. 
Department of Agnculture laboratory at Beltsville, 
Maryland. The objective is to produce MBAs and 
cDNA probes for the detection of viruses affecting 
root and tuber crops. 

A project with the International Development 

Research Center, Canada, isassisting national programs 
inAfrica in identifying viruses intheir major food crops. 
National program scientists will be trined in the use 
of MABs, which are being produced by the Canadian 
Department of Agriculture at Vancouver. MABs will 
open a shortcut to crop virologists at IIFA as well as 
national programs which do not have the equipment 
andotherfaclitiestoidentifywviruseswith conventional 
methods. Once they have been trained in the use of 
MABs, they should be in abetter position to conduct 
reliable virus identification specific to their own areas. 
Afterlocallyprevalentvrusstrains havebeenidentified, 
IFA and national program breeders can adopt 
strategies to incorporate appropriate virus resistance 
in improved crop varieties. 

Biometrics 
The biometrics unit advises all IITA's scientists and 
postgraduate students on mathematical and statistical 
aspectsofagriculturalresearch.Theunitassistsscientis 
and trainees in designing surveys and experiments, 
analyzing and interpreting data, using statistical 
information in publications and presentations, and 
applying appropriate mathematical and statistical 
techniques in their work. The unit also designs and 
teaches the statistics components ofmost IITA training
 
courses, and conducts occasional, more specialized
 
courses in statistics and statistical computing.
 

Dunng 1989 student: and researchers from the
 
universities of Ibadan, Ife and Benin and several other
 
groups from Nigeria came to thre unit for assistance. 
The IITA biometrician contributed to the on-farm 
research workshop in April and the training course 
which followed from it inSeptember. Subsequently he 
presented the analytical methods component of that 
course at aworkshop in Cameroon. Together with a 
visiting specialist, the biometrician analyzed sets of 
cowpea international variety trials from 1983 to date. 
These data were used with further assistance from the 
unit inacourse on analysis of genotype x environment 
interactions. A visiting specialist from the Food and 
Agriculture Organization of the United Nations spent 
one month with the unit in training in experimental 
design. 
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Analytical Services 
The analytical serices libortor assays sod, plant and 
water samples sitbrlitted b,, 1iiA researchers and 
their collaboratos Ihe lab analyses soil and water 
sanrples for var ous phs, ii and rmersil pr opert es. 
Plant sarmple , are analyzed Lotprirnar and seco' idary 
nuti ierts ind for rrs ror) it'snts 

III,'iiliiiatit'i (01ntrIbxtt'd 63t111rr,1'139 to the 

dr,.elop ent of IllAf tse' ch tations for tre hoid 
friet "tatirn bon,' ,-tabllhred at Mb.li . 

Cairo0n. thr lab (hroi,red a re¢., srrl and plant 
iri) JsIiborsitory. arle ted r ethrrid; and pr oediir es 

for l lart and .,att,? vial,, , and prevparie-d orderes 

for equipment. (hmnerrals and supplies T[helab a1,0 
analzo smples fori ,te charactenzaton For the 

moist s,,arna station at '..ro in northern Nirena, the 

laboratory performed soil analyses for site 
haracterzation and vate' analysis for in ,'atron Lab 

support fcr the stations at Onne and Cotorroo included 

analysis of so!!, plant and v.ater samples from research 
p,olucts, ar115 .s of drln.ng water and supply of 
deionized .,atsr for their labor atones 

Irre un, ao analyzed soil and plant samples from 
on-farm tial, and frorr national research centers 
.. frhin arnd outsje Nier aboratories frorn Liberia 

and Sierra I cone wore isvsted with procurenrert of 
spates and sopplies or ,.'itfh assessment and advice for 
rpro vements.1 On-the-lob and formal tiining of 

laboratory staff from dexloprg countres continued 
as rerilar activities of the. unit, 

[lhe decentralization of IITA researchr activity frori 
headq'aaers to different igroecologcal zones ffects 
the laboraiory inv. r-ous wa is Samples received from 
each zone have d.unct p operties and require 
development or new analytical methods and 
procedures. Because of the distances involved from 
sample origin to 1,iA, problems can arise concerning 
contamiratinn dunrg shipment and time lapse betw-en 

sample collectro, and rts analysis. 

Networking. The firstadvanced trainingworkshop on 
sod and plant an,,ysis for laboratory directors and 
suiperVciVs from tropical regions was organized in 
1989 and repeated early in 1990. 

A proposal to establish a soil and plant analytical 
laboratories network for Africa (SPALNA) was 
developed during the two workshcis. Formal 
inauguration of the network isscheduled early in199 1. 
Ihe goal of the netwoi.. isto improve soil and plant 

analytiral services to support research at national 
prograirs through collabonation anong laboratories 
in Africa. The network sill concentrate on such 

prorlty areas as iaintenance of laboraitory equipment, 
training., infrastructure, commnnocation of new 
developments it analytical methods, quality control of 
analytical data, standardization of methods and 
rrproverrents in supply of equipment arid materials 

In futur e, the r~rrsye ofanalytical services at 1I[A will 
be e.tended signif'cantly with the introduction of a 
hrf'h-prC5sre liquld Chromatof'rapfh to process the 
ir( teir i number of soi, plant arid water samples 

from IliA reseatchers and collaborators. further 

autornation of the aialys s and of data processing vill 
be required. [Development of new methods of soil and 
plant analysis will also continue. 

Farm Management 
The farm management unit is responsible for the 
managernent, maintenance and development of 
exper imental farms at IITA's headquartlers and at four 
research stations inNig;ena and Cameroon. Inaddition, 
the unit'smobileteam supp)orts researchtestingintIe
different agroecoogcal zones of Ngeia. 

Ihe new rmoist savanna research station at Mojlibir 
near Kano, northern Nigeria, is being developed in 
tollabonition with the Institute forAgncultural Research 
of Ahmado Bello University, Zaira. The Kano station 
covers 105 hectares of which 30 hectares are assigned 
forlIlA use. Access roads, soil conservation installations 
and rudimentary in-igatron facilities have already been 
provided. During 1989 and early in 1990 a small 
building complex was erected which houses field 
laboratories, crop threshing and drying areas, a farm 
workshop, implement storage sheds and field offices. 
Fencingof the expenmental fields iswell advanced and 
land development to improve soil uniformity is under 

way. 

The new high rainfall station at Mbalmayo, 
Cameroon isbeing etablished on a 1,000-hectare site 
in a forest reserve, involving much basic land 
development work. 3oundary demarcation, road 
development and land cleanng (by hand, in order to 
minimize soil disturbance) commenced dunng 1989. 

The farmi management staff assists resource
management scientists in studies of soil-conserving 
tillage methods. For the purposes of these studies, 
most tnals on IITA famis are planted with no-till 
matenals that reduce soil erosion ano degradation. 
The unit also multiplies improved crop varieties 
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developed by IITA scientists and their collaborators, 
distributing up to I00 tons of seed annually to 
government seed ser-vices, seed companies, and 
farmers, in Nigeria and other African countries. At 
Ibadan, thC unit maintains a demonstration area, 
where IITA crop varieties and farming technologies 
at shown to more than 2,000 visitors each year. 

On a collaborative basis, the unit assisted other 
internationalagricultUralresedirchcenterduring 1989. 
Kano-based staff of the International Crop Research 
Institute forthe Semi-And tropics (ICRISAT) received 
support in planting trials on 22 hectares. Dry-season 
inigated sorghum isolitior, sites were also provided 
for ICRISAT at the l1FA headquarters farm at Ibadan. 
The unit also worked with Ibadan-based scientists of 
the International Livestock Center forAfrica (ILCA) to 
determine optimal methods of shrnrb establishment in 
pastures for alley cropping. 

West African training course. Early in 1990 the unit 
conducted the first research farm management group 
training course to be held at IIA. Seventeen research 
farm managers from five countnes of West Africa 
reviewed the following topics dunng the three-week 
course: surveying for soil conservation, maintenance 
and calibration of field machinery. and farm workshop 
planning arid management. Joint organized by IITA. 
ICRISAT and the University of Arkansas, the course 
will be repeated in 1991 and 1992 as a contribution 
toward improved experimental farm support for 
national research programs inthe region. 
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Financial Statements 1989
 

Extracts from Financial Statements for the Year Ended 31 December 1989 
I he full Frnancial Reporl and the Report of the Auditors Arthur Anderen and Company are available from Ilil'A on request. 

Statement of Financial Position 95 
Statement of Activity 96 
Statement of Changes in Financial Position 97 
Donors 1989 98 
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IITA 
S rATEMENT OF FINANCIAL POSITION 
31 DECEMBER 1989 

Exlpessed inUS $ lhousunds 

ASSETS 1989 1988 

Cash ,rd Shot Ferm U-posits 6,936 5,293 

A(COUnts Recevable: 

Dolors 8,058 8.490 
Other, 503 563 

In,entones 3,627 4.461 

Other Assets 178 238 

Property. Plant and Equipment 55,768 51.677 

75,070 70.722 

LIABILITIES AND FUND BALANCES 

kIABILI lIES 

Accounts Palabe and Other Labilhties 8,094 6,998 

Accrued Salrules and Benefits 3.053 3,641 

PaImunts inAdvance Donors 3.465 3,116 

14,612 13.755 

FUND B'*LANCES 

Cap'tal 55.768 51,677 

Capital Development 976 1,576 

Operating 3,714 3.714 

60,458 56.967 
75,070 70,722 
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IITA 
STATEMENT OF ACTIVITY 
FOR THE YEAR ENDED 31 DECEMBER 1989 

Expressed inUS$ Thousands 
REVENUE 1989 1988 
Grants 31,218 33,577 
Other Income 619 616 

31,837 34,193 

EXPENSES 
Research Programs 18,342 17,398 
Conferences and Training 1,883 2,083 
Information Services 1.432 1,441 
General Administration 3,522 3,979 
General Operations 2,886 2,764 
Property, Plant and Equipment 3,634 4,453 
Echange (Cains) / Losses (263) (517) 

Iota! ExFpenses 31,436 31,571 
Allocation to Capital Development Fund 401 1.349 
Aljocation to Operating Fund 1,273 

31,837 34,193 
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IITA 
STATEMENT OF CHANGES IN FINANCIAL POSITION 
FOR THE YEAR ENDED 31 DECEMBER 1989 

SOURCES OF FUNDS 

Excess of Revenue over Non-Capital Expenses 

Decrease inAccounts Receivable Donors 

Decrease inAccounts Receivable Other 

Decrease in Inventones 

Decrease ,n Other Assets 

Increase in Acconrts Payable and Other Liabilities 

Increase inPaments inAdvance Donors 

APPLICATION OF FUNDS 

Purchase of Properily, Plant and Equipment 

Increase in Account,, Recevable Donors 

Increase in Accounts Recevable Other 

Decrease inAccrued Salanes and Benefits 

Decrease in Payment inAdvance Donors 

INCREASE/(DECREASE) IN FUNDS 

CASH, BEGINNING OF YEAR 

CASH, END OF YEAR 

Expressed inUS Thousands 

1989 1988 

4,035 7,075 
432 

60 

834 143 

59 24 

1,096 2,036 
349 

6,865 9,278 

4,634 6,237 

4,234 

247 

588 243 

231 

5,222 11,192 

1,643 (1,914) 

5,293 7,207 

6,936 5,293 
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DONORS 1989 

Expressed in US $ Thousands 
Donors Core Funding Special Project Funding 
Afc .,iDevelopment Bank 225 
Australia 94 
Austna 90 

Belgium 510 264 
Canada 1,637 202 
China 10 
Commission of the European Communities in Nigeria 9 
Denmark 106 70 
Finland 237 
Food and AgrIculture Organization 260 
Ford foundation 100 74 
France 273 
Gatsby Charitable Foundation 262 
Germany. Federal Republic of 1,379 40 
India 24 
Intemational Development Research Center 487 
Intemational Fund for Agricultural Development 650 
Italy 641 885 
Japan 2,280 
Netherlands 654 571 
Nigena 24 15 

Norway 588 
Rockefeller Foundation 503 
Sweden 194 121 
Switzerland 933 46 
United Kingdom 743 
United Nations Development Program 147 
United Nations University 41 
United States Agency for Intir-ational Development 5,435 5,550 

University of Hohenherm 136 
World Bank 4,690 II 

C;osed and Mscellaneous Projects 7 

Total 21,517 9,701 
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The CGIAR
 

The Consultative Group on International Agricultural 
Research (CGIAR) isan informal association of coun-
tries, international organizations and private institutions, 
formed in 1971 to provide sustained support for a 
well-defined and closely monitored program of 
international research on food commodities of vital 
importance to the developing countries of the world, 

Cosponsored by the World Bank. the Food and 
Agriculture Organization ofthe United Nations (FAO) 
and the United Nations Development Programme 
(UNDP),theCGIAKoperateswithoutaformalcharter, 
relying on a consensus denying from a sense of 
common purpose. The CGIAR started with a nucleus 
of four existing international agricultural research 
centers, including IITA. The number of centers has 
increasedto 13, supported by 39 donormembersand 
other contnbutors, who provided about US$260 
million infunding dunng 1988. 

Each CGIAR-affiliated center is independent and 
autonomous, with its own structure, mandate and 
objectives, and is overseen by its -nwn board of 
trustees. Some centers focus on one or two 
commodities for which they have global mandates, 
while others have regional or ecological mandates for 

one or more commodities. Still others perform 
specialized functions inthe fields offood policyresearch, 
genetic resources conservation, and the strengthening 
ofnationalagriculturairesearchindcelopingcountries. 

The CGIAR isserviced by an executive secretariat, 
which isprovided by the World Bank and located in 
Washington. A Technical Advisory Committee (TAC), 
comprising a chairman and 13 scientists, is drawn 
equally from developed and developing countries, 
The TAC makes recommendations on research 
programs and priorities, and monitors performance 
through annual program and budget reviews and 
periodic extamal reviews by independent scientists 
invited to serve on specially constituted panels. The 
TAC is supported by a secretariat provided by the 
three cosponsors of CGIAR and located at FAO 
headquarters inRome. 

The CGIAR reets twice ayear.once in Washington 
during October/Novemberand once elsewhere during 
May.Themeetingshearanddiscussrecommendations 
about over-all strategy, budgetary needs and 
management issues. Reports from individual centers, 
as well as independent external evaluations, are 
presented periodically at those meetings. 

CIMMIYT I IFPRI ISNAR I ICARsA ICRiSAT IRRI 
Mexico USA Netherlands Syria India Philippines CIMMYT 

IB3PGP Italy CIP 

*-~~lBPGR 

Z ICARDAl 
- i 

ICR;SAT 

I ~ ~ t~sIFPRI 

I IITA 
L'\- ?i, ILCA

1 

ILCA ILRAD 

CIAT Ethiopia 

Colombia ILRAD Kenya IRRI 

CIP iPeru WARDAC6te d'lvoire IITA Nigena ISNARWARDA 

CIAT Centro Intemacional dc Agncultura Tropical 

Centro lntemacional doMoramiento do Marcy Tngo 

Centro Intemacional de ta Papa 

lntemcrtioal Board for PlantGenetic Resources 
InternationalCenter for Agncultural Research in the Dry
Areas 

InteratinalCropsResearch institute for the Semi-Arid 
Tropics 

International FoodPolicy ResearchInstitute 

International institute of Tropical Agriculture 
InternationaiLivestock Center for Afnca 

Intemationor Laboratory for Research onAnimal 
Diseases 

International RiceResearch Institute 

International Servicefor Naonal Agrcultural Research
West Afncr rice Development Association 
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Principal Staff
 

Management and Support Services 

Executive Management 

L.D. Stfel, Ph.D.. director general 

S.A. Adetunji. Ph.D,, special assistant to the direct.. general 

J.Cramer, B.A., executive assistant to the director general 

H. D~ivies, B.Sc., director, office of the director general 

I P Eckebl, Ph.D., deputy director general, international cooperatiorn 

K.S. Frscher Ph.D., deputy drector general, research 

F McDonald. Mi. tssistant to the deputy director general, research 

R.Oelanmi, A C A. inteInil a, ctor ' 

W. P.P.eAl. BSr., deputy director general. management 

W. M-.Steele, Ph.D, speoai Issitant to the director general 

K.A Aderobi. F I.S. prncmpal adrnistratve officer * 

C. A Enahoro. rr wager Ikeja guest houise 


A R PMddleton, BSc. irsger, nternational house 


P.I. )iorode. .'ciuCuityranager 


I) J S-,' C11,manalse , aircraft operation 


Budget and Finance 

[), A Giei cey. f.( A, dlwrirtor. budget and finance 

B A. Adeoa. F.C. S, iccoitant 


0 i. Adepoti A CA. anal;,€, iccounting procedures 


G & Agbain, C.D.C S, tecincal analyst ' 


0. A. Alay,. M.B A, senior technical analyst 


C A Babalola. AC.A analyst. accountng procedures 


P. 0. Bairgun, A CA, finance manager 


J Bonarnriwi. 1 B A, pay Ohacointalnt 


P 0 [tu, r-. R A.. iudet ,rid plAnning coorinator 

I D. Ccer. MSc, ,itur', nlmager 


R.P,.krno, C tt A piocedur (s manaier. friancial information
s~stteTrii 

0.Or)'nenr IC AA.. icroirtint 

S IOdoh. A PNMi. rhsf acnr,intant
 
D Wheelei, CPA. )roject rrainaier. frnancial information systems
 

Computer Services 

N( [Don,ldl. pitur rilarager 

S Adtliurnio, M C e rier rectroncs and operatiuns officer 

I 1' I.J., (or 

A. A ASinbola, B.Sc. corrpter prograrismer 

N 	N [ giizoi e. BSr. roiputur pro)sralrrner 

[). On.> sire Mr. romputer progarnrmer 

Human Resources 

J fhaca, hl. A, director, humanrl resources 

T.A. AL.ite .e, M D, sewsior mecical officer 

1 0 i3ada. . M [,A, errployee - latons manager 

0. /- Cole, M.D., medical officer 

J. B.Ulegbe. .Sc., manpower development manager 
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Information Services 

S.M. A. Lawani, Ph.D., director 

J.A. Adedgba. M,A., pnnc pal libranan 

A. 0. Adekunle, MSc., editor 

0. R.Adeniran, M.Sc,, prncipal librarian 

A. R.Astill, M.A., editor * 

K.Atkinson, M.Sr., editor and head. publications
 

S,Auerlhan, tic., inteipreter/trarislator
 

B.Auvard, B.A., interpreter/translator 

A. A A.-ubu,ke, M Sr, piinclpal lbranan 

S.Bailey, Cc., eterpreter/tr-anslator 

0. Hounvou. DA.S.. interpreter/translator 
E.Molinero, Lic., head, inter-pretation/translation
C. Moudachirou. lc., rinterpreter/translator 

E.Nwulu, M.Sc., audio-Vs,:Al specialst 

J.0. Ojurongbe. B.Sc., producron manager 

L.Out.draogo. Ic.. intetpreter/translator 

J.0. Oyekan, B.Sc., head, pubic affairs 

D. R. M. Raj, Ph.D. senior science writer and editor 

E.Tordeur, Lir., translator * 

F.N. UbOgU, rl.Sc., principal libranan 

Physical Plant Services 

J.G. H. Craig, director 

E.0. A. AkintoLun, research vehicle services officer 

A. Arnrani. heavy equipment services officer 

A. K.Bhatnagar, B.Sc., assistant director 

A. C. Butler, building and site services officr: 

P. G. Gualinetti, construction site engineering services officer 

J Kane, elect ,cal servce officer " 
E.Ojlinere, heavy equipment/fabrication services engieer 

A. Oyedep, heavy equipment services officer 

S.Quader, cectronic services officer 
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Research and Support Services 

Biological Control Program 

H. Kt Herren, Ph.D., drector 

D. T. Akibo-Betts. Ph.D., entomologist and East/Southern Africa 

regional coordinator
 

W. N. 0 Hammond, Ph.D, entomologist and West/Central Afnca 

regional coordinator 

P.Neuenschwancler, Ph.D., entomologist and research coordinator 

F.Schulthess, PhD., ecologst 

T. Shanower, PhD., entomologist 

A. Wodagench, Ph.D., training officer, FAO 

S.Yan,nek Ph.D., acarologist 

1B Akowum., IISc..engineer 

M. HaILg. M.Sc., mass reaing sp;cialist 

B. Megevand, l'M.Sc.. tei earing specialist 

Associte ekperts 

C. Bo,vda, M.Sc., ecologist 

M. Tamo, M.Sc., ecologist 

Grain Legume Improvement Program 

S.R. Singh, Ph.D.. director 

K. F.Cardwe[i, PhD., pcrt pathologist 

P.E. Cawford.Ph.D., reedro pN. 

L.E.Dahe, Ph.D.,retomolot 

. F N. Jack, PhD.,
.. entomologst 
D. .Naik. PhiD., agroiiomst/breeder Zimbabwe 

0. Nakavama, PhD., food technologist 

B.F Ntare, PhD, breeder and liaison scientist to ICRISAT. Niger 

B.B.Singh, Ph.D., breeder 

I.Watanabe. Ph.D., plant physiologist 

H. 0. Ogundpe, M.Sc.. food technologist 

Postdoctoial fellows 

C. N. Akem, Ph.D.. pathologist/breeder 

G.0. Myers, Ph.D., breeder 

Maize Research Program 

M.Winslow, Ph.D., director 

N. A. Bosque-Perez, Ph.D.. entomologist 

S.K.Kim, Ph.D., broeder 

J.I-1.Mareck Ph.D., breeder 

T. l-lesfin, Ph.D.. vector entomologist 

M. Rodnguez, Ph.D., agronomist * 

G. K. Weber, Ph.D., national program coordinator 

Postdoctonil fellows 

A. E.Awad, PhD., stnga biologist 

J.G. Kling. Ph.D., breeder 

0. M. Olanya, Ph.D., pathologist 

Visiting scientists 

B. Badu-Apraku, Ph.D., breeder 

D. K.Kossou, Ph.D., entomologist 

Resource and Crop Management Program 

D. S.C. Spencer, Ph.D.. drector 

I.0. Akobundu, Ph.D., weed scientist 

A. N. Atta-Krah, Ph.D., coordinator, alley farming network 

agricultural economistK.Dvorak. Ph.D,, 

H. C. Ezumah, Ph.D., agronomist, cassava-based working group 

B.S.Ghuman. Ph.D., soil scientist 

M.P. Gichuru, Ph.D., agronomist (soil fertility) 

G. Gllman, Ph.D., soil chemist 

N. P, Hulugalle, Ph.D., soil physicist 

A. E.lkpi. Ph.D., economist 

A-M. N. Izac, Ph.D., agricultural economist 
S.S.jagtap, Ph.D., agroclimatologist 

B. T. Kang, Ph.D., soil scientist/agronomist 

T. L. Lawson, Ph.D., agroclimatologist I 

K. Mulongoy, Ph.D., soil microbiologist 

H. J. W. Mutsaers, Ph.D,, agronomist, maize-based systems working 
group 
M. C. Palada, Ph.D., agronomist , nce-based systems working group 

Sanginga, Ph.D., assistant coordinator, alley farming network 

J.Smith, Ph.D., economist, maize-based systems working group 
M. Swift, Ph.D., leader, resource management research 

Collaborative Study of Cassovo inAfrica 

F.I. Nweke, Ph.D., agricultural economist, team leader 

G. R.Mullins, Ph.D., East/Southern Afnra regional coordinator 

Y. C. Prudencio, Ph.D., regional coordinator 

Postdoctorol fellows 

R.J.Carsky. Ph.D., agronomist 

S.Ehui, Ph.D., agricultural economist 

G. Fairchild, Ph.D., soil microbiologist 

A. C. Goldman, Ph.D., economic geographer 

R.A. Poison, Ph.D., agricultural economist 
E.Tucker, Ph.D., weed scientist 

Visiting scientists 

P.0. Adetiloye, Ph.D., agronomist 

S.Hauser, Ph.D., agronomist 

R.Markham, Ph.D.. entomologist 

Associate experts 

J. Foppes, Ir., agricultural economist. Onne station 
M.C. Van der Meersch, Ir., microbiologist 
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Rice Research Program 

M.Winslow, Ph.D., program leader and breeder 
K.Allun, Ph.D., coordinator, INGER-Afica/IRRI liaison scientist 
T. M.Masajo, Ph.D., breeder 

Postdoctoral fellow 

R.C.Joshi, Ph.D., entomologist 

Root. Tuber and Plantain Improvement Program 

S.K.Hahn, Ph.D., director 
A. M.Almazan, Ph.D., biochemist/food technologist 
R.Asiedu, Ph.D., breeder 

Y.W. Jeon, Ph.D., postharvest technologist 
S.Y. C. Ng, M.Sc., tissue culture specialist 
D. S.0. Osiru, Ph.D., crop physiologist 

J.A. Otoo, Ph.D., agronomistibreeder 
M.C. M.Porto, Ph.D., CIAT-IITA physiologist/breeder 
G.D. Sery, Ph.D., regional coordinator, INIBAP, Onne station 
R.L.A. Swennen, Ph.D., agronomist/breeder, officer-in-charge, Onne 

Postdoctoral fellows 

M.Bokanga, Ph.D., biochemist 
A. G.0. Dixon, Ph.D.. breeder 

G.Eggleston, Ph.D., biochemist 

Visiting scientists 

K.V.Bai, Ph.D., cytogeneticist 

T. Ikotun, Ph.D., pathologist 
H. Kanno, Ph.D., entomologist, JICA 

I.G.Mok. Ph.D., breeder, CIP 

Associate Expert 
D. R.Vu/Isteke, Ir.,agronomist, INIBAP, Onne sttion 


Analytical Services Laboratory 


J.L Pleysier, Ph.D., head 

Biometrics 

P.Walker. MA.. biometncian 

Farm Management 

D.C.Couper, M.Sc., farm manager 
P.D Austn, B.Sc., farm managur, Onne station 
S.L.Claassen, M.Sc., assistant farm manager 
P.V. Hartley, B.Sc.. farta manager/engineer 

Genetic Resources Unit 

N. Q. Ng. Ph.D.. head and plant geneticist 
S Padulosi, Dott., plant explorer 

Virology Unit 

H.W. Rossel, Ir..head and virologist 
G Thottappilly, Ph.D., virologist 

International Cooperation 

H. Gasser, Ph.D., director, training program 
E.Anubayi, M.B.A., coordinator, monitoring and evaluation 
E.F.Deganus, B.Sc., project development coordinator 

J.L Gulley, Ph.D., group training coordinator 
0. M.Ogunyinka. M.Sc., coordinator, monitoring and evaluation 
J.C. Sentz, Ph.D., USAID liaison scientist 

J.B.Suh, Ph.D., research liaison scientist 

A. P.Unyo, Ph.D., project development coordinator 
RR.Zachmann, Ph.D., training materials specialist 
CIDAICIMMYT/IITA Ghana Grains Development Project, Ghana 

A M.Hossain, Ph.D, breeder 
Gatsby Charitable Foundation/liTAlNational Root Crops 
Improvement Program, Cameroon 
1.B.Abaka-Whyte, Ph.D., breeder and project leader 
M.0. Akoroda, Ph.D., agronoimstbreeder
 
IFAD/IITA Ghana Smallholder Rehabilitation and Development
 

Program 

0. 0. Okoli, Ph.D., breeder and root crops coor .linator 
Semi-Arid Food Grains Research and Development (SAFGRAD) 
Project, Burkina Faso 

J.M.Fajemisin, Ph.D., pathologist/breeder, project leader and maize
 
network coordinator

N. Muleba, Ph.D., agronomist and cowpea network coordinator 

USAID/IDRCIITA East and Southern African Root Crops Research 
Network (ESARRN), Malawi 

M.N. Alvarez, Ph.D., breeder and network coordinator 

USAIDIIITAINational Cereals Research and Extension (NCRE)

Project, Cameroon
 
E.A. Atayi, Ph.D., chief of party and agricultural economist 

S.W. Almy, Ph.D., social economist 

D. C. Baker, Ph.D.. agricultural economist 

V. Balasubramaniam, Ph.D., agronomist 
0. P.Dangi, Pih.D.. breeder
 
L Everett, Ph.D.. breeder
 

M.P.Jones, Ph.D., breeder 
M.Kamuanga. Ph.D., agricultural economist 
J.Kikafunda-Twine. Ph.D. agronomist 
D. McHugh, M.Sc., extension agronomist 

J.A Poku, Ph.D., extension agronomist 
A C. Roy. Ph.D., agronomist
J.T. Russell. Ph.D., extension agronomist 
L Singh, Ph.D.. breeder 

T. Stilwell, Ph.D., deputy chief of party and soil chemist 

H. Talleyrand, Ph.D., agronomist 
T. Woldetatios, Ph.D., extension agronomist 
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Consultants
 

USAID/IITA Applied Agricultural Research (RAV) Project, Zaire 

F.E. Brockman, Ph.D., chief of party nd agronomist 

M. S.Alam, Ph.D., entomologist 

C. D. S.Bartlett, Ph.D., agncultural economist 

T. Berhe, Ph.D., agronomist 

L.H. Camacho, Ph.D., breeder 

B.Chiti-Babu, farm manager 

A. D. Flonni, Ph.D., regional outreach spec~alist 

K. M.Johnson, Ph.D., breeder 

D. Keita, M.Sc., outreach specalist 

G. F.Montalban, plant supenrterdcnt 

A. 0. Osiname,Ph.D., agronom.st 

M. Seye, M.A..administraive officer 

D. A. Shannon. Ph.D, agrc. omst 

W. 0. Vogel, Ph.D., agr, Itural economist 

IITA Benin Station 

I. N. A. Quaye. M.A, kder, management urit and officr-in-charge 

Technology Transfer Unit 

M. N. Versteeg, Ph U., agronomist and leader 

S.0. Adeyeye, cassava breeding research 

S.A. Aman, training 

Guy Baird, research evaluation 

R. A. Boxall, grain storage research 

A. H. Bunting, research evaluation 

Russell Cramer, editing 

Direk Ditwiler, cassava research 

Cliord S.Gold, biological control 

L.S.Halos, postharvest technology 

Haldore Hanson, .nting 

Joserh A. Kwarteng. training materials 

D. S.Mikkelsen, research evaluation 

Alan W. Moore, wnting/editing 

Sagary Nokoe, research evaluation 

B.C. Nzotta, editing 

Chns Parier. stnga biology 
Henry Romney, public relations 

P.A. Shah, biological control 

Enc M. Sicely, biological control 
Ent Tollens, economics 

Anthony Wolff,writing 

A. Youdeowei, editing 

Collaborative Projects on Food and Technology 

F.Adesanye, food utilization 

J.0. Akingbala, food technology 

1ola Atinmo, food utilization 

0. C. Aworh, food technology 

J.Burdon, food utilization 

J.Delcour, food technology 

L Denton, food utilization 

Janet Kwatia, food utilization 

K G. Moore, food utilization 

P.0. Ngoddy, food technology 

G. B.Ogitimein, food utilization 

S.L Oke. food utization 

J.E.Okr'e, food technology 

0. Olatun., food technology 

Sidi Oslo. food utilization 

A. S.0. Oyaklilome, food utilization 

D. Taylrr, food utiliiation 

A. C. Uwaegbute, food utili.,ition 

Carol Williams, food utilization 
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Publications by IITA Staff 1989
 

Published Journal Articles and Monographs 

Alam, M.. 1989. Whitefly (Hemipterar Aleyroddae) a potential 
pest of rice itnWest Africa. ferntinnsl Rice Research Nes/etter 14:3. 

Alam, M.S. and J.A. Lowe 1989. Incidence of two grain suckers in
,rlgated and upland nee intemotionall Rice t eaoch Newsletter 14: 3. 

Balasubramanian, V. and A. Egli. 1989. Un aperku sur les syst~mes de 
production86 j Bir eseri et Gisria-Migongo /BGM). Buli Agric R9son8o 

Boussienguet. J.and P. Neuenschwander. 1989. I.e complexeentonopl1ie de larcochenuile du nrrulOC err Afnique. 3. Cb. et
enrtrnolm, .rldterrina 
 t on des mirenopt res p.rasitndes 
asotes p/cu rLivr d des1 eui ret 03: o395-403 

Brewbaker, L. and S.K. Kim. 1989. Ihe HIR (maizu inbredre'irielc u) tii la: perfomrrrice of tropcl-dpted maize rnbreds.
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