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An aerial view of IITA's 1,000 hectarehead
qt-rtevs at lbadan,Nigeria: the main campus 
on the right with laboratories, offices, and 
housing is surrounded by the experimental 
farms; on the left across the lake (the 
Institute'swatersupply) are research plots 
clearedfromforest land. 



Introduction to IITA

E stal)liShed in .JlI 1967 as thw first mi*jor A'ican link in an intcgratcd network of 

r and training"cente'r's hoc 
ofIthe' world. Ic l Ilt'rlatiolll Institut(, of" lr8)io'al Agriculture (I iTV is all 

itt()I()m1)1s. IO ~l)rdicor)oration with hcalqtiairltc'rs on a l.()00-h('ctai'' ('xl)('r1imental 
f1rn-1 at lil dai, Nigeria in close proximity to th. Uiive'rsity of llbdan. Its Ih)catio(n 
lalcilita5 i'S('i('lh th~'ileet'()lo(gieall zoi's of' Ni('vrii l1lidI fore('st, 

inIrnI lt i()llII cII'h 	 Id throughout th Cl(''h)piIIg r(gions 

iin ' transitional, and 
savanna and hsei(Zil1 aani(l'(,l'('s(iltdi\',(f'(']i.l(' Soil (olnditiohls ill IllaIIVy ai'('as of' 
.\l'ica. III ,Iditioin. ris( 'alhi.-c'oiilti'tl ill Iml\y an-as of, Afiioa il ('o)tpri'ation with 

IFun(ding for I IT.\ 'An'iiiti(lly Cro) thl(' Ford aud Ro(-k('ft'lr lfoidatiois, and the land 
Ior the exl-rimllintal liaruni was allott'y l)\ tl (;overinient of ,li It'deral R)ulblic oI 
Ni( 'iia. 'heIw listitut is ,(oveI'ned 1\ it ,odoI' lI'rIstes coinrised O) 11 mt'ml),rS, 
iticlutling ('ilw'll sici( 'tisIs and iej)r's(iltativ's fFrom tIll('lost .'()ttilti'V, tfr'i'antropi'al 

woirld. ialis and affiliations oI 
liswd on pag( /3I. 
,tra5. Mil wtliei Iv'uioiis of, III( lwh,' 	 Hoard ilie.ll('rs are( 

MandateandObjectives: 'l'lw-- gcograplhic maiida"' o" lI'I'A iuwlud s the hui idand 
s5iI)lllli(l tro)ito'al re(gions tle world, [istitut ('('1c('lIr.l's its rese(arch andif' but tHI 
trailing activitiks primarilv on the needs of' stl-slara ..\lAfican c()uitlri('s. l'w c(I(ti'al 
flI)j('(ti. in (oopir-tion witli national prograils, is to undertake- r(escai'i which will make 
it possil)le, to iicreast, food pirodu(ctio, (.11pl)hloilnt. and ii'oiiw ill thost ('o)iltrit5. A Ibod 
crisis ill Ilia\l" has l Iilding Ul)mvw'r tlt, y',ars as rapid populatiol growth,of, th.en bun 

rothglit. ;ii lagging ag.1riutiltura I production have' lou lt about a chiroinie fot th'fiit. 

loul' out of, li\'v irsarhi 	 (rain Iegumecof, tI )rograns of' I ILA ait' crop ('itr('(l 
I m )prov'nint, Maime. lz.esa.c6. Rict Researmch. and ROot ind "l'ulr IIAill'WOVCif t. 'flehr 

filth is tiln' l"aling ,ystems Program. Specifically, th(' o)lj'cti'(s ofI'th's(' anI olle('S(g'l(tS 
()cl he Istitte art to: 
" l)e('lopI fbrn-iling syste.ms, ineludiiig soil and CI-0l) rMnaag('lnt'lt practi'.s, that will 

provide'ial)he, stable, aid sustainale alterntives to traditional ssSt'ms(Iof shiI'ting 
cultivation ill AfIica tIn' ma jor ('ml)hisis (c(enl(rs(,n in('r('asing lh proll.ductivity olragih' 
to)pi('aI soils whil, still miaintining cII,''tit' eoilwsr\atio)n in ('c(ologicallv balanced 
('lVi i'c )l 'lts.Ill 


* 	 "ullill a worldwide' resol)()Isil)ilitv to((d',op and iilph','i,, r('s("at'('hprog'als whicl will 
lead to v'aI'i('cis o''wp('las, yalis, and Sw'(li)()ital's. 

" 	Coucllt sl)('('ilic. rsc'di't'h ill Arlicoa ill ('oop('ratioh) with other iltc'rilational ('(nlters and 
national institite-s, to devel antI improve (Issl\'a, inlaim(', ric(, soyl)'als, plantain, and 
toC ills,ns : lhi' e)actical 'ml)lasis is ()nIt distrIil )utiI 3)1'improved l)lailt mael(rials 
to ttional i'esearcl programs to assist the-m with thewir l)lant br(eding work and the 
adaptatioin ofliml)i'ov('d \'ali('ti(,s tolit local m()iditiol)s. 

* 	 Iraisli'I n(w t(cInlo()h)gies and skills, through training. to so.it'ntists, t('l li('iils, and 
(\t(cnsi()n \)rk(,rs [')m d-v'hling ('untri7s.
 

http:syste.ms
http:lz.esa.c6


* 	Arrange and conduct cooltere'nces, symposia, seminars, and workshops to reviewv new 
research, consider current pI'(Ol)ils, and discuss needs for the future'. 

* 	 Publish and widely disseminatc research findinigs to scientists, policy makers, national 
rtese,arch programs, deVCelop)meiit aId exte'nsiotn pe'rsonnel, atnd others. 

* 	Provide. atn in fbrmatioi nc ter and linlrary with a comlprelnsivc collection of world 
litCriatulc On tro)pical algriCUItureT fbr use by scientists and schlarus. 

Funding: Principal financing of the I istitu te is itrvaigcd through CGIAR - Coslstdtative 
Group on Intcrnat tiOialI AgriculturalI Research. Sce inthbrila tioll on CGIAR beginning oil 
page 9.) 1linance and support d uriing 1985 fbr I ITA's resea rch mid training was providled by
the fblo)winlg inte'rna tio)ial lgenci(es, oIundaktions, .ndi itiolml govelrnmnts: Canadian 
Inmtlriationali I)evelopmcnt A\geiicy (CIDA), Ulited ,Stltes Agency fi)r International 
Developillmcnt (USAI1), \Vorld Bmk, Fw(rd l" )iumdation, Rockefiller lunc~ation, Overseas 
Developimenit Administration of" th( _'l'it(d Kingd(om (O1)\), Austrailia, Belgium, 
I)ciumark, le(de'ra I Rep blic of Germany, Irmicc, ImIdiai, Italy, *Jiatpi, Netherlhacls, 
Nig('ria, Norwaty, and Seden. Ili aclditioii. other d(nr()sl pro)lidct\'inds to I IT A to support 
Specific rcsear'ch rojects or tratininlg programs. 

Staff: The Institutt has mucarly 200 princill stali' membetrs who come fi-um than --0more 
couintries. I ITA also empl)ovs (over 1,000 suipport stall] most of' whom itre from Nigeri;. The 
majority of'the Institutt's scientists ;are' locatetd at hiadquarters but s()nc have been assigned 
to I IA sulbstations at Oe, (Nigeria atnd at Cotontout (Repuiblic of'Bemiinu lt ttIo pro'ects 
in collaboration with mrcgion Il and nitio)nal pIrOgrams. (See the Annuatl Report Executive 
Slnmilmarv o'tle Inlternatiolil Cooperlation and Tra;-iing Program bcginnihiig on page 123.) 
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What is the Consultative Group on International 
Agricultural Research (CGIAR)? 

I Ilic initimix-c of, tlic NVol-I(I Blink, tlic Unitc(l N itioiis Foocl MI(I AgliCt-IltIll-C 
01-gmliz ltioll (FAO), micl IIIc L'iiit(-(l Nittions IN-velolmicia Pi-ogi-mimlc (UNDP), 

Aml ill1ol-Illill 'Issocii1tioll Of, o.ovcI'll Iliclits, intel-ililtiomil mul I-cgiolml 01,9lilliziltiolls, 
;III(I 1)1-i\.l It v lotill (Ii It io I IS \\.its sct u I) in 197 1 (1c(I ic,kt c(I to st I 1) 1)0 I-ti I I (I l I SVStC I I 1 0 1'; 1 I-iC1I I(LII';Il 
ITS(IM'di ccilwl's moull(I tll(. \\-oI-I(I. It \\,;Is Imille(I tll(. (:ollstlltlti\'(. (;I.()LIJ) Oil Intel-Initiollill 
AgliCUltill-A RCSC;IITII (CGIAR . Tllc pliposroFtlic I-escill-cli (.11,01-1 of' 13 cclitcl-S (inclucling 
IITA) iioN\, in tlic CGIAR s\-stvill is to iIIII)I-m-c tlit. (Illitiltit\. mi(I (Illillit\. offim(l 1)1'()Cltlctioll 
mi(I IIIc slilli(lill-(I ol* liviliP. oI' I)colflc ill (I(-vcIoI)iIIg ('()Illltl-l(.s Figill-c I ). TIICV IOCLIS tll('il' 
I-cm-111-cli (.11ol-ts on cnys ;111(1 mlimills I)I-ovio:Ir ;t lm-gc Iml-t 16o(I sli I)I)I \' of' t lici I-
ITTective 1-t-jolls. 

The internationalcenters have a variety of researchinterests. Figlit (-oncentl"Ite oil 
Iflillit 1)1-(.(.(Iillg fiol. oilc oI' Ilioi-c n-ol)s. Nino- mv involvc(l ill .1gi-olloillic 1,(.s(qIICII, t\%'o (le"ll 
\\,itli livcstock. mi(l tWO illCILKIC Illil.,jOI- I)I-Ogl',1111S lit illll)1'0\'illg ])',IStLll,(.S ml(l f'0I-,IgV 
cl-ol)s. One cclitel., IBPGR, (1(.\.()t(.s itsclfexclusivel\- to tll(. Collection '111(l collselviltioll of, 
gelictic Illiltel.i.11, 111lotliel., ISNAR, \\-()i-ks \\-itli igi-icultunll I-cm-m-cli 'laclicics ill o:Ic\-cIoI)iIlg 
(*otllltli(,s to 1)1.o\.i(l(- lI(Ivi(-c to o-m-cl-11111clits on \ , Ivs to stn'ligtlicli ilgi-icultunil I-esc,11-cli, "Illcl 
il (Iiii-cl, 11"PRI, S111(lics (11c ccolionlio.'s of, 1,()o(,l p-o(luctioll to oflcl. I-ccollilliell(liltiolis 
(.oll(-(.I.llillg I)olic\- cliallp's to p-onlott. il(l( (Itlillv "Ill(I slistililiccl 9 

All tlic eciat-i-s \\-oi-k closcl\- \%-itli mitiomil iig(-no:ics.TIi(- Iinkitgc is vitA to k(-(-I) tlic \\,oi-k lit 
celitcl's ol-iclitc(I to tll(. Ilcc(IS Ol'HIC I"11-illillg ('()Illll]Lllliti(-S tll(.\. m.c ilitell(Ic(I to S(.I.x,(,. III filct, 
tll(' gilills Illmic I)\. scientists m tile (.(.Ilt(.I.s \\,ill get t1,1111SLItc(l ill-O M-Will 160(l Otlt[)Lll 0111\' 

tlic mition'll .1p.licics mkc ul) tlic i-estilts, mllil)t t1irill to locill Coll(litiolls, micl cm-IV 
tll(.Ill to tlicil. 11,11-lilt-I.S. 'I'llis is \\.11\. gi-cilt ilill)ol.t;lll(.(. is iltulclle(l to ti-;Iilliiig 1)1.ogl.;Illls. TO 
(liltc. tll(. llilvc tI-;IiIl(-(I IIIoI:V t1l',111 18.000 IRTSOIIS. IlMillk' FI-0111 (1('\'('IOI)illg COLIlItliCS. 

Fild) CGIAR-ill1lilItC(I CCIII(T is ;I1ItoIIOIIIOLIS iIII(I I'Llil IM: 111ill(IcI)cII(lelit Boal-cl of' 
I I.1;St(TS Oil Wilidl 111CII11)(TS, L-IIOSVIl 161' tll('il' CXI)(TiCIICC -III(I ("XI)cNisc, scl-ve ill iII(IiVi(ILIII 

("11mcilics. Tllc bomxl (Ictcl-illilics flic(lil-cctioll ()I'tll(- C(-Ilt(.I.,s I-escmcli, but tilis is(lolic ill t1le 
collsillultiolls oil m-o levels olicsciclitific 111(1 theotlicl-fin'llici"ll 

-111cl it(Ililillisti-litivc. 

The CGIAR, which has an executive secretariatprovided by the World Bank, 
meets twice ayearto take decisionsbased on consensus.'Flicmcetings 1mve bdin-c 
tlicill I-cconlim-11(liltiolls fi-oill I :\(I\.isol.\. Committee (TAC) compisilig I 
clminimn micl 12 (listinguislic(I scicntists (Ii-imn cclimll\- ll-olll o:Ic\-cIoI)co:I 111(1 (!(,\.(.Iol)illg 
countlics. TAC ;,i I)\. .1st-cl-cull-i'lt 1)1.o\'i(l(-(l 1) , tllc till-cc Co-SI)ollsol.s ofCGIAR 
mi(I lomtc(l ill Rolm. lit FA0 licil(lquill-tcl.s. Also ilvilil;lblc to tlle scilli-ilillillill mcoimn '11-c 
I-cl)ol-ts fi-olil cclitt'I's. stil)l)ol.tillg boclics, 111(1 "1(1 lloc comillittecs Ilillt ;IIc set 111)fi-olli tillic to 
tillic to I(I(II-css sp-cific isstic.s. 
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Raising of flu ds to support the work of' teie ccItcl's is coordiiatcd by the CGIAR 
scretariat based ill \Vashiligtoil. FuodS aC not v Ilhd 1)0go diireCtV to )ili'vidual k(intelrs.
The bulk ol'thhi(funding is not t; k-specific, alt hough some grants ale earmarked tor specitic 
programs aid activities within the l)road 'ramtework dclfimed 1w the (C IAR at its mctings.I'll( CIAR sccrctariat monitors tlie nmanagenlCnt performancc ofl'th centers, ill keeping
with ti(e concept of accounitability to doziors., and proidcls oerall admiilistrativc and 
n1fallagentlit suppj)port. T:\(: Illoitors the- Scientific l)Oli'ltlalce ofthe C(t(.s and r('i'ws
cItr Lldcg(ts III thel light of'defind research priorities. 

COIAR started o)cratioiis with 1.5donor 1mers)(. the' beginning of' 
illuhlcr had ier'asecd to 4.3 c()tlit.iS, international and rt'gionlil ag(ncies, anl lriV;ate
161undatioiiS. '[he y l)h'dcg'd approximaltely U.S.S 180 million to support thew 

bUt b ( 1985 that 

resarch and 
training programs o, the 1) ceiite'trs ill 198.5. 
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Figure 1. Global location of the 13 CGIAR-supportedinternationalresearchand trainingcenters 
(1985). * 
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Director General's Report* 

am privileged to have the opportunity to lead IITA at this moment in its history. The eyes
of the world are focused on Africa with its profound problems of burgeoning population,
hunger, and malnutrition. Although IITA's "geographic mandate" within the CGIAR

network of international agricultural research institutes covers the humid and subhumid 
zones of the world, its primary responsibility rests in sub-Saharan Africa, the region of the 
world where the need is most acute. 

Despite the seemingly overwhelming difficu!ties that must be overcome to improve the
situation, there exists at IITA an optimism and encouraging realism about the nature of the
challenge. No one should advance misleading hope that Africa will experience a "green
revolution" similar to the one so widely publicized in Asia. Africa's traditional agriculture is
much more complex. The dramatic breakthroughs in Asia with rice and wheat were based on 
a backlog of basic knowledge in the plant sciences that isnot so readily applied to important
African crops (such as cassava, yams, sweet potatoes, and various food legumes) which are 
spread across a wide diversity of ecosystems.

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

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

I call your attention to several articles in this volume: the development ofdrought tolerant,
disease and insect resistant varieties of various crops; the progress in alley farming as one of
the alternativcs to the centuries-old shifting cultivation with its related bush-fallow rotations; 
new extra-early maturing maize varieties for the Forest and Sudan Savanna of West Africa
that can fill the food shortage during the "hungry gap" between the tailend of food stocks of
the previous season and the harvest of the later maturing food crops; performance of high
yielding rice varieties adapted to various African ecologies; and the development of an
efficient means to produce yam plants in in vitro tissue cultur-e for international distribution. 
These and other examples described briefly in this publication represent only a portion of 
I ITA's accomplishments.

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

*Dr. Stifei assumed responfibilitv as Director Generalin October 1985. 
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responsibility to assure that these resources are sharply focused on the most urgent tasks. 
We know the problems of the future will be different from the problems of today. For 

example, demographers project African population growing from its present share of 10 
percent ofworld population to about 25 percent before global population stabilizes sometime 
in the 21st century. This will place extraordinary population pressure upon arable land in 
many parts of Africa. IITA is one of the few institutions with the sciendfic expertise,
knowledge ofthe local environment, and commitment to sustain reseal ch on the agricultural 
problems of the 21st century. 

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

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

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

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

Early in our deliberations on the structure and scope of the Study, we made two 
assumptions of fundamental importance: First, the Study should be concerned prim,,rily
with research relevant to small family farms in Africa. Second, the primary geographic area 
of focus fbr the Study should be the lowland humid and subhumid regions of Africa. These 
two assumptions, endorsed by the Board of Trustees in April 1986, warrant amplification 
here. 

Generation of Technology for Small Family Farms 
As a matter of policy, IlTA's research objective will be to increase the productivity and 
income of the small African farmer. Our ultimate targets are progressive farm families which 
are committed to improved management practices and which have sufficient land and 
resources to produce a surplus for the market. These are the farmers who, by increasing 
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commercialization oftheir operations, can adopt the improved technologies that will be the 
driving fbrce for agricultural change.

[ITA can do little directly to improve the welfare of farmers unable to adopt improved
management practices. Our best instrument for reducing their poverty is increasing
agricultural productivity of the small-scale progressive farmers in the regioi. and, thereby,
demonstrating innovations and stimulating employment and higher incomes for a!l.
Given tie rapid population growth and its ever increasing effect upon the degradation of
fragile African soils, increasing the productivity of family farms must be at the heart of 
improving African agriculture and food production. But there are powerful biases that 
discriminate against the family farmer: 1)national policies and programs that squeeze them 
in favor of large-scale commercial enterprises, and 2) research institutes that design modern 
technologies that are not appropriate for traditional, African family farming systems.

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

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

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

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

Within the special target African ecologies, ITA expects to take the lead in researcl' on all 
its crops. Core resources will be used to carry out the full range of research, training and
outreach activities here. We will intensify efforts to understand the farming systems of these 
ecologies in order to improve the productivity of our crop improvement programs and to
contribute through more basic research to better resource management and conservation. 

In response to the crisis of African agriculture, many international agricultural research 
centers are developing new programs for Africa. This is admirable, but the generality of the 
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centers' mandates creates potential for misunderstanding, confusion to the leaders ofnational 
research systems, and possibly wasteful competition. I.TA is centrally positioned to 
encourage evolution of the centers toward a coherent system with consistent programs in 
Africa. But IITA can play this role in intercenter cooperation only if we first delineate oar 
own priorities in a way that is clear, realistic, and workable. 

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

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

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

Laurence D. Stifel 
Director General April 19,1986 
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Farming Systems Program
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Nlicrobiolhgv studics C(odUctcd durinig', tgile Nvar inicluded biological Iiitro)gen fixation in
 
cow'l)Cas, uIIwuna and swct )otat ocs, ImvCorrlhizal ilrtcctiois of'swtet potato s in diflfretl t Soil
 
tvpcs, and chlangs iln microf)ial poplu lations and activities f'llowiing irest clearallce and
 
cultivation.
 

R tesults [oi'nol tht biological nitrl'gnil fixation stud\ slowcl that litrogcen V.ieId o'i'l"'Iv 
iliattliilIg cOi\'l)jaS was less thal hlte mturiiIg ilideterlliulat varictics. (owpCas (1o not 
coitril)utc nitr'olgeln to mnaize imt(rcro)pd with cowleas. 

In agricultural cligiiiecrig, oii-lftrn evaluation ofI imllproved tools and implentts lioi 
siiall fhitns coitiiiucd. 'I'lse include rolling inliection l)lalittr, firtilizer applicato', maize 
thinner, itlnd row iiarker. Ret.sh. fi-1 a tilagC eX)Crimenctt at Ihadaii showed that paraplow 
oiee a1vealf producc significantly higher mlllili \'iv'eld than contintius iio-till and con
vcnltiotial tillage tl'eiatll Ilts. This was rclated to how lot'loti't'r resistaellcc, high wiatcr 
infiltration, and low iilcicllec ('oi'wiltiig dlturiing (itvs ,pells. 

Wetland Production Systems: Sub-Saliaran AFrica. has over 30 million hcctarcs of" 
l)nteitiall\y arable wttlanlds. solme ofI which are solur'ces (I various l)rodul'ts traditionallh 
gathe'red fi'ou tlie will. vani/ainl (" ceovanu ('ultivation(i t l;rge mounlds., andclIt\' season 
vegetabhe prodluc'tion ; al)lroxiiilatcl\' 3 million lctares of'the wetlands are lri's'tlY unde' 
rainficI lowland ricc cultivation and less than 500,00() hectalCs ar.'unclcr irrigated iadldies. 

Research on s.'mall inlaid vallh\es is ailedl at dc'vt'clo)itig l)0th tthulat d and v'ally bottom 
as a whole liru' unit. lcause (I the lack ofl alflpr priat. soil and watcr niana crineit 
t(.'(hl(lIo.gie. in thel \all' bolttom et.land I, man\ lirmt'rs ha\'ve allocated moreon labor and 
i('sotll'('*.S to thel prodttction o'c'rops in the liplaud. Ill large ctland aras., such ;. large riv'l' 
flood plainls and coastal deItas whh e' raillf'd or irrigated lowland rice plrcdominlate, rescarch 
f)i'ioi'itV is a('coi'ded to Soil l'rtilitv miailaglitclit aind land prepariatio i for rainlfi'd and 
irrigated lowland rice, ail lir )ost-hiarvcst eilgilleer-ing. 

)uriing I )8+. resech oi siall valley. cevhilinient was started near Bida, Nigeria and 
.Iakeiini, Sierra Lcone inl collaboration with the I iternatioial Land Rcclamation I nstitute 
SI LRI in the Netlherliinds, Land and Water I)evlopmeiit I)ivision IAVI)I) ill Sierra 
Leoiie, National Cereals Rescarch Iiistiiute NCR I . and Bida Agricultural Developmcnt 
Proic t BAI)I> in Nigeria. I-I i'o1lo0gicial studie's weIT iiitiatcdln Iuir bcnchnark vallcys iin 
both couiilirits and oi-laIm agronloinic trials coidlucttld ill several iiiland valle's nial, Bida 
On tnaiz'/s.rglmni iiitcercropping in tle upland and rice ill tl valley bottoml. Preliniarv 
resultsl indicate that flitrners liked tht imlproved short ,maize varity °iZI/SR-\\V) be'causle of 
its c'arlh maturity, re.sistanct o streak virus, and resistance to lodging luring he'avy raill 
sl1)I'ms. 

Rcsults of' 10 olli-f alrm trials oit rice flhrinei m'age() in tilh valley bottolls showed that 
with coniouir buinding, fi-l-tilizer, and weed comtrol, both tht late iaturing local variet' and 
tl iml)rloved carlv iaturing varities , IT'A 306 and FAIRO 29) gave ciiiparali' pacldv 
yield of allout 4 t/ha illihe sandy hi,,cdro;rlihc soils. 

Intrcliiction ofsi lph harv'esti g anl threshing tools such ais th serrated sickle and the 
manual ri. thre'.shecr was re'adil\ acc(f)t(cd b hocal firiiier.s. l Iwever, motor-driven 
impleni'tits (such as the. iutleth' low) will have to (lv('rc()ine niai\y socio-ecoiintuic ('onsti'aints 
beic tir cai local litrnuecrs.the( le adi)td I)\ 
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Agroforestry and Plantain Research: \gr-linrstrv is all implltant conll)oiicit ill 
Ci'ning .ystvis in tie lttl idl ti'opics 110t only in t(l'ms of lit"tri'it recv(clinlg and Soil 
c .'oli'atiol but ali inStipjlviig food and fireovod insmall lim'illrs and o'n.tiing ovi'all 
sultaillal)ility ol l'(iMduction. 'Ilis, agi01lbrstriy l'5('.at1 at I ITA litist's oit allhy ci'-ojping 
and thc inp'ip ic)\'t'l'it ()'nlti-.tol'V Conpotncl I I olnnsttad ) fr-ms. 

Tihto lu,,ena and (,'/iricidiaall'y ciol)Iiig 'n.s (i iil-acil Soils Allisols l'OIno d(tv t'd at
 
Ii1A have gaiii'd in('ro'.ili- '
a('(ptane'O' )y nujotial n5'.i'art'lh'lr.. 

()n the strongly acidic t'ltisotl (l'.vpic' Pal''lud tilt at IIl\'S high railiall station at ()nii, 
Nigci'a,s '\'ial sl'tib sp-.c'i(s we're '\'ailltatc'd ilassoci tionl witi h 'assa'va. Proitliiial'v i'o'Stilt.s 
indicateci that (,'aia.Uial w' llanto'ld in 8 in allos gave tho' iigo'st cassava \i('lc. (,issava 
g.ro,'tli aud vi'ld w'r' d('jr)lss(l whlinl athy ' rpplCd with (;imoina. 

L)ti'iiilg I985, both lil'n~cr-;iul-t'st'cllo'r-nlanago'(l alhoy 'ro)jpiig on-fairm trials with 
l.1'ucai'na /'ueoI/dlla anti (diriidia.vopium wtum c(Illaraioi withI II, A antidi ' estatlishtt i 
national rcscalch institutions in Nigotria and ii st'o'rial \V('st an( ('ntrtal Afriican ctlilric's. 

"'hi+s \('tal pla tain/hatulta i'O50'1cli Ij'aii.' 01. tontil'co, activilic ini thn' lanmining 
System.s Prograin. Nlajor tti\'iti's \t'rc'ntcrcd aioiiitd intrnot'aSilg l)rOIndCtivity of tOw 
input prloictioti s'st'nis and iticreasing tili' ato'riia of'sulp)lv of planting t l to aid cXlansioi 

l)pidtictioti. 'l'l' imajlr paIrt 0'l the r's'arhcli was done( in nationial ro'search il:stitutions
 
thr(ougi the \\' st Afiicatl Regional C:ootO'lativ' fiolRese arcl o Plantain. .\ stnniart of'
W 
t n'Icstaicli r-suilts: ( II Smaull farlim l)oducti'toiwas Ilion.l italoh thau inclinm or l~tr.'to'
sc.alo': (2' imc oflhe pllantain cultivars sci-j td't'rcsistant to latk sigatoka tlcdis ast 
lllr'-atn'iiig plantiaiii prhchdution in \\+st Ai-\ica" 3,plaitail grown with 'offi'O' was not 
srv'rt l\viufist't'l with thl( batnana w''il and 1 in vi/m-l)ropilccd plants al)l)('a l't morec 
vigolous thadiouitl(rs. 

,\ost plantain .ttnlti\',a's tdid not lost m<rlplogo'neti(' )otlitial aft'r six c'ycl(cs of' 
multiplication inl Inltristl.n; culturc andi tIhl multiplication pot'ntial of'sonic cxc''l'dhl t00 
million in olt' v(o'ar. The newI 'cliniquo' flbi rapid multiplication of plantain in thio- fieId is a 
significant imll)rvcni'lint o\'t ('tll'ilt l)Iacti'.s. ('lsts Ir ahlrn'atiolns in plaits 'omm 
lfll'isto'ni culttin mttltiplicatioi sliW(m'tl less than IP, ablnoramlity. "l'he'l'fbirc, this 
tecnlilu' call ho' safi'lv uste. 

On-Farm Research: I)o'v'h pti'n t of'ro'.a rch me tli(ods and testing of' I ITA t ecliologi 
wTr contluctecd in threeT j)ihot arceas iii diflen-rent ccohogi('s in Nigo'ia iii c'oot)cratio<n with 
national institutions. One full veal' of on-laim tcsting was cmlttcd in thc savanna antI 
transitioial zoccs with a i'-allge ofttclnoogios, including varieties ofl'the traditionally giown 
fod (i'ops. f.'rtilize'r ts. ant alley cr)lppilig. Th c pilot al'ta in tl fn'.st zolic was identilied 
anct snr'cv'c' lin 1985. 

Socio-Economic Unit: Sta] inlub's ofl'this unit l-rovided socio-ecollolic inputs into thec 
r.,casarch. activitics ofI" cnt Plroltills, CXl)anldcd socio-ccoltie- iliir'nvm'iit the,( illic 
assessmenst li'r rescar'cl fcilitatt' thI' tranlsfi'r o'improv-cd technologies, initiat'don-thin to 
n'w l)r< on utilization and iiltritioil pal-ticualrly oil S€vo)eans andic.I f)od crops .
coin) t'tcd ani cxphnlo ' 'study oi cnotqimnd faim.. 
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A task I'wcv e c ow ll;i)e integr-ated Ipilot 1progu.iml withi the Kersev Cliildcii's ~onme at 
Ogboioslio. N'igciria o)it soy! eaii jm-odltc'tioil aind utilization as a;it 1,ii oll iliter\'eIltionl 
str-ategy lot1 lieali11Ii illlwovelflilt. A socio-ccoionie 5ilvey amlong 386 ol'its clientele shlowed 
thlat 88"', ofthec eluildrii fi!1 lehlow the(.500h J)ereeicitile of'ithe wighit anl heighlt iuiimmlw 
ag.e, anl at least 30"', stil lere.d firout seer llallittritiotl.A soybeanl (lenmutnstratjoii plot %\,is
esialisliecl at O)ghoiitosiho to test ytel(Is and! wsystijaticallNy iniitOdUe(' women t0 1produc1tionl
techiliqutes. A Ker-sev stall illtlill)e1 wa'is seeoidedl to the Socio-FLcoitoiic U~nit to woi-k Full 
tllec oil soyllt lttuli/.aItioii witil tatioii~il -ollalbor-ators iroi gove(i'iitile(iit mlinistrieis.
 

A\ iiiiilti-clisu'ijfiliiiiy, till Iili-took an vxhfloittoi-v suirvcy of coillJoundi(l 
 lioiiiesieacl 
fitimis inl eastern Niger-ia. It wais deindanl inIpIliietie ill collaborationl w~iti the(

Univesityof' ii.eia i Nsiikka. thec Forestr-y C ommliissioni at Lnii, Miliael IOkpara
C)legof;\gieiltiieat niiagwo. anl I mo State(Aecclerted LDevelopmenit Areca Project.


To'c study listed ll] plaiit Species. (loctllileilted Ilie illpoitfatit liiti-itional v'alue of loods aiid
 
tree.(s ill ilie eoCoiiolds. amllde~a'~ a iiiodel dcliibiiig five tyjles 01 coimound firm-is anid
 
plaiit (listrIibilt ions acco'cli. to ('eol)gv aind p)ithitioii (lelisity.


AS\stvlii;Iiic cllit was 
nulde (l1llilig the( yeal' to inici-ase thle iniiiiber-of wonien inl I ITA's 
p-oduclii(' I iii iinig and~Imst-gi-tadliiatc rsealil anid sti'eiIlgthl(Il ('ollabl-atioll withl nationial 
soi 'i -vc'o'Ii Iillis is. 

Conferences, Workshops, and Training Courses: 'Illhe Iai'mi ng Systems Pim' gi-ain
collabor-aed withi tiitioial CenMts ill o'gilliilig till'C ilt(tei'iitioiial l t11i'(lli.'s anld/or
wor)Ikshiops o)ti: land clo'miii amid devehpllmlt 11(1(1 ill Inil(Iisia, wvetlaiild titiliZatiomi 16i' r-ice 

live Iliitimg coilisi's wcniI ('oldluietcd ill I985 1(11inationial m'(s(ai'chi aidiclxtcilsioui w'i'ktTs 
ill A\lie~t :Soil/w~at(' eoiiscivAtioui ;11i1 tlaeSVSt('inS, weed nliage~lmit. aley d'l'Ol)l)iilg. 
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In the following pages, a few notable research highlights during the year are 
briefly described.More complete information on these topics and those men
tioned in this Executive Summary can be obtained by requesting the Annual 
Report of the FarmingSystems Program. 
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Fallow Management for Soil Fertility Restoration and 
Fodder Production in Rwanda 

ecause of a severe shortage of arable land in Rwanda, fallow periods between 
cultivation phases have been progressively reduced to one year or less. 
Consequently, better fallow management practices are needed to help restore soil 

fertility in a short time, and one means is to plant suitable leguminous and other species 
that can provide green manure, soil cover mulch, and fodder for animals. 

5J)(,t'it. hIiotig s i, 

si;llicc ~t t''to () tll\ ill(-

it'.gllllit It(s 1(111 Ss l'tiithlttlii soil 

tSu (hu'11ilig2 

(li sttl()ll jitllit SCl)tCtllwt',. atitl ciasc ()I, 
es. ahlsleldi~h c I't~il ll +tatl l 1(')I),,+t' 

t.?,ttMt'Tll;+ ll~' ittt tIltc soil. T iilk \\ill) I'Mtu" 

slpcit(s ( '/a/a I I s S t'( lttl i l) .. UtlUIU 
/[fl ittr'c.0\all. u/i/it. (.'fjauf c11jan ,IT igt'i C 
atil Sc,.,baia Nt/)af sho\t cl thal thti\" ;art alltlt 
('(lttal ill lbiollass pron httctioul Tilbh' 11. 

Sigttiiiiea t itlctascs ill gn'litl \it-idtl 
Sit(t'cc(lill (11'1). Ver oelolaj(ti l iii to 
ilc(oi tn'atiit tof' gr(etll Imatt'iall iton twit 

plhts j)lt\it) lV i l l Ii ) sx tC lt'cI \'illttis 

lbtir \'it'l 7.5 t/ha, giat.,c ca t i high 

glaill \ihI(l of s l)sct(Itltl sovI)(taIl/olaizc.
ilitvrcn-o ) ilalch '2,. 

Fas+ hxth clt()I' \+tq2,ttatiVt' co( .'r is; 

itttt.ssatv to )ttct It( soil stltlace on 
Cl'n)sioll. S1t11 lit o ) ((,ofiln/aria SI), tateId as tltt 
l)(t spci'ics or ' ttlll ((V "t to\taty iCl l 31. 

\\-itia'+'+anws \'c-\y slow%\ gn)%\\iiug iind took 

tiiu h loilghIr to (0<5(c lilt- soil. Nttitttclallct of, 
cov',.(o, (lurilg the (tr\' st.;lStlll atld at tilt 

tcgiilltig (I taits ill ()ctthtr is cssutltial to 

Visitors to thefarming 
systems experiments at 
Karaina, Rwanda see 
different leguminous 
species (includinrr sunn, 
hemp and mucuna) being 
evaluatedfor their ability 
to protect the soil 
surface, survive duiring 
the dry period,anid 
providefodderfor 
atnitnals. 
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rrducc soil rrostill. C(diflus (ajan (pigrollpea 
W\Is tihCnost dh'ought rcsistan duri(lg tilchty 
srias(ut; stunthe inp rated sccollt .lucula Sheeds 

all its Ica'cs (lilring tlr alyItdr' season. 
Mixing 50",, s1nn hiilp with grasses"50,, 


itroved tlt' (uality of i)odcr a1td itCiastId 
he'li'cweight gail of goats. Both (-motlth old 

and I 8I-inat t ol goats gaittud 2 kg inlI (i(lays 

whicii i'd(tiletixtutre cotnparc'd with only_.kg 
liot the 10()", grass ration. 

ll , o r a T rad itionlally , th e" jolit\y lnima ls ra is ed 

illstalls int fid grasses., alI thri is all acute 

shortage oI' this ieed and otIr fddcls 
throtoghont the couitt.V. This s(tortag aca(ll) 

cascd I).v
planting h'gtmrnn)us spccics ott fiailow 
la1d atIld using th em to sulp)ctclt Ihte grasscs 

fir attitial leect. hcttl,11ovv,tifdlo~w 
Sl-cics arv cut and ust(I fon" this purpose, abou)tt 

half o* tIle litrogeti fixud biologically will ie 
rxprtrd front the filid, thrcl b\teducmig thc 

(.xteti of rcjvtllationl of' tlte soil and Icrlilitv 

ITSeONtioll. This catll bc ofiet I)N, nalltttll'|.nutilte 

frotol tthc stall-fid aliitals I)citng t"ctittnicl to the 
S;i V field. 

!hsaftIrImMonlu lltiug 

3,.A
A 

(Rage,)
Ciolalariaslp 2.6i -1.3 -"t1.9 
(A1cunaprui'i.
 

var. utills 5.7 -1.7-7.1 

C'ijmu 2.1.. ,aan 2.8 -9.4 
Mix olI +2+ + (i.2 

ilbir.I= ii Ih.. fqf1.I)(rwe(lt.?iidili appmG(~ tt.iwn,e 

I(!haott'ditWic)li. 

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

;r.t i
 

kg/fmt

Pr 'iots iadded /

it/), SolJanlIS \Iaize 
NtuaI fitt))w )i.t.* I105 92) 
sw I) "t 'llo ll.d. 750 1.23(6 
Claia(sI)  9.0 7611 ],(;1!) 
.3hucuna pr-utin 

vir. utilis 37.5 75) 11,6113 

*nd.u dctrich'rand 

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

G;roulld
 

IA leg nlill s sp-ritcs (0.,)
 

.1h111,,/u1P16'icn%,i. titt lis 6 1.3 
Ca(ju'tuqja 52.5a 

Table 3. Percentage of ground cover by 
different leguminous species at 50 days after 
planting. 

23 

http:nalltttll'|.nu


Role of Animal-Powered Implements for Making Tied 
Ridges to Improve Crop Production inBurkina Faso 

n semi-arid environments with limited rainfall and high soil water losses through 
runoff, cultural practices that reduce this runoff are essential for more stable yields. 
Tied ridges, introduced a few years ago in Burkina Faso (formerly Upper Volta) by

IITA/SAFGRAD scientists, help meet this need. (See Research Highlights 1981.) They
reduce runoff, improve soil water reserves, and markedly increase grain yields of several 
crops, including maize and cowpeas. 

T ic'(I ' i ln.'rtt'it It(cr (.;I I-[h<'d-tll) r owt . 6"(l 's 

\\ii ltt l tit s I ilt
tiwh it(h lt'''l)s ilz'-, 

ill~l(lh. 1)\ ]l',Ltl(I (.;I[] 

lb h' . In'lit lill1lt't's il i 

lilthl tllkttiltltlttvI to 

t bl b it klgl-'o m lI. .\lthooo ll h st 
Still I)(. c'co~l< nllicill]\ 

'ttilifthilti t u'lwltlicil 
ill ltig( isI.; kgl d 

24lik' thi'ii (-\'('it oi<'' ;t -tivv iilid h'ssth'lio lS to ol(' ll(Iuc.TTh1'LSC()l';Iliilllills fl it(hl 
\v-oi'k is iilci','isiiig ill Btii-kilil l"itst,. iiild 
(1oiikc\s, ox<'. ilto(I lhorsvs io'tv t oXW't(< I)v' 

om 'lic t o li1lct ill illlI lllc']lt-
o ' t(- stsi."'ilili('.;I ~l's 

ill.9soil :lll(l \ l clt''itliolu wtCilli(Ilit s \'itull 

ito it stistilillillbh' ;1l 'ictithtu't' ill (ht'-n'<'i<ll. 


\Vith till I()iltI Uldl tcXl)t'l'tist- o ';l 1+'.,S. l~t l 
(C+ol')s, \t~ lt' \m i-~kiiii, N\-ithi iti II'I'. / 
S.\I" ;R .\I )Il-l' illll. [Wo<V'v'lsio~lls ol' tIII( tic'-
6'ilgillg itllilflllivilt l ' (1h.Sitnllt.( oIc 16 .l," 
(1t)ik(-. I~to\w'c'. tlit, ot hi'l" fi- o~xc'i. ll (Icsio it is 
Imist'd. l t 'il il Sllt)\.('l dt''icv"" byv Llch 
il] lD i~tll. 11 hits lo Il"' filt ShoVC'tIS th1,1 F' II )tm 

M In '1xis. T'lhc 1- lliug+ is c't ltn'odh'(l 1)\ it 'lcill 
111(t(.+lhlulislll thui lS Icti\ iltc(I I)\. + it ic'v utak 

h' l" III(t lwlIlh'1 ,I 111(- 6l' rr'l. \Vhtll III(. 
.dt i' 1cht'ill(I ()trosintllliit l it r'i(g l" (t(tl' 

.Sh()\'..s I)Itd lsc s o.til itltto thc' l oiltil Ihtr 
( )I) ( ,r;i t o l " 1 (, Ih ' ;l , ,t s ( t (ilt ctc l l etc h l n i s l l. \V nell 
It( (hl tcs this, tlil. lit'Xt shoc]t~ 1'tdls o(.I.' aul(l tihv 
i)l'l)('t.Ss b(lli l tg;lill. 

Till, (<)Ilkt'\ iiiot -It'which \\'iglhs I I kq hitls 
W1(('111 Wwkh' sllt \' ,ls ait tilt' hlsc', tiltl'r.ilig to) 
IG16 ll IIh lt O C011('. hm Si(hV. )CmlIitr.4CS 16n" 
tihc o~x<cn iii<(Idel: 17 kg, 553 c'n. iiiitd 201 c'ii. 

i\'oP''l~''luclio l co~sts ie .vc~Stimlatc(I ittI 

It 1oa '1.000iil(lgl lI,(0'lhV Cew nlt,t 
.\gf'it'"IC'tlhiolit ti 

(hi s I ol IIlI( 
h itiRt' pitt l illS 

(( 1.".N iititiiih' (lI'E gutiI)ct.im 
n-d~'t(75 (hoikr'\';o (I 60 xi()it 

t't l :32 lluiatltits 
tittit I (lIkIS. 

S.I"(;RAD, I .VI- IR.\ . UlldBai k Pilot P '<i-ojv't 161- .\ iricuthu]i'Al 
llC ll iltC Coml Uti t i tll(ld~ 
;l( tnil vli']i h ,tX ld . ~ 

byi(Illii 
"SR

iItv W il
)'\ 

l ''ta '' 
l ~ td .s 

iildii .'' (1(-v't'hqmlt'llt o)lgi lizittiolls il'n' 
it-stig 30 () )lk('\+ iiild SCV",' oNl 11)X'lu(O VIs ill 
Cool] .'Viltioll w\ith1 iill1 'crs 1''olli 15 v'illitgcts 
\ i t 60i( killl i-;tlios (&i()titgii;(l(t,-ot. A\ 

Illlilt ,il\ tv l (' , lml-t icilmi l il t l .l.SrsUil, illthII. 
l('t i'c h \';Ihol'is ilol (It's Sitc's A llti-l'rtsit 
Cllt'lltcl(l I)w I'E~ilt EIl'€ l i t€t I., nl(ls (h' v't . 
Rl -'u 'I +'' '; 

Pn'i-c liiii n'v tctst shto\\-('d tli t tlc (Ihmtk(-' 
iiIl ti l ld iiiiike 1'3 cill (h'lt lic(i l-'ei g(s ill 
1.()\\.s 5) ( 1 l)Ilnt ill)(l tilt' oIXt'l 1dl li l 1 (.111 
(I'c'l) tic'I iilgc,<s ill i-()\\s 70 80iO l:ii-lr. O il(-(
thc'n'(Igcsiou' llIlc, it tlakc.sthW fill ~l:il)O t 72 
ulliul-hcotll'S I:,t' hc' l'tart. to)~ '':;l tic's by\ handl~. 
Tlhi.s tillic is nl't'tl cc'€ to '32 i -l itii-h s I\y tlsilig 
t h e (1 ( )i k ( -' l ' i (Ig c- t i c' i"i n o d < e l . 

III illt(.1V'ic\'ws, fiiniici-s. siil thato l i;ikiiig the' 
I-i(lg<cs w\ith ll h (I()Ik(-\- iiio (h'l c';iu.ti (l Ilhciin tII 
tiiiittv' i)n'olvhiiis ;iii(I that thc ~oi kt'\- ofticl 
tin'r'I tot Ibr'ion'- tilt I~c t'' toi-'. \\'ht'n iiskc' (h )\\, 
ma h'titnls 1)(-i (lit\' tlin"(h()nlk(,\" co ld in;ikc 
aUl(I tic' I'idlg<'s t11il.n ;Ilnls.(..ls nrllgc'd fil) 1.1to 
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Farmersattenda 
fielId day to see a 
demonstration of a 
donkey-powered tied 
ridging implemnent 
developed by the JITA-
SAFGRAD research 
program in Burkina 
Faso. 

333 3333>,.Thc\' po(lit (I ()1I[ Iltl Il13 ( 333lbi311( 

1(3(3ijiting~33\a'3iv3 i a1)1 t133i3(l(31will 3)ll tics11 

gu11h ba1sis. ~l(. I 133\ wmV(3313 5I)113I 

111w1\w) acl(ivitics it'll33. \%(,I,( I3) (m31113133Illis 

hldIMIi C~ i II IAI3\11111i11i(11 1315(h3(131(13(I 

pmver (-;il bc13us315(w ma1131kinq3tiI(I !i(I1(-s. 'I'll( 

(1L.m3 0'1 OW ((XIII 33313(13 i133(1 I() thel hand1( 
lrippJinlg 113uchaliiLlS1 i(IjttsitlllIs 1311(1cab131 

liiBoth (k3\icr." will hctt1liti((l anid ii is 

W..ill (tt3L3 
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Afartner-nianagedonjfarin trialof lowland rice in a small inlandvalley,6(ada~na)nearBida,
Nigeria. 

On-Farm Research inSmall Inland Valleys inCentral 
Nigeria 

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

overflow valleys. 

III co' lil~a llu withi II. Bikla .\grictilhu-a'% vd.aw'laU.tilizatioii Resvairc'h lPnjcci, Its i iz 
l)vc.top iii l'ojct BAI)l', .uu Natiohlal Ohj('liV is to (lChl lOw input soil, Wtr, at lCcn-als R<sca'i(li Istitt t.e NCR,I iii Niyiia., c.'rJ) nu1allallg t Iclin'h-logics tlat will cotblc
LaIld a Ic Water l)cvcIol)mIII lI )iivsioi simli liIrnlcl's to clilli'altc t v'allevs mon.II.V')I ill Sgicn a Ll lt., ;III(Il Iter.' tiolltl .Iltctllivcl. 
Institute of laoic lRcc'lainatiol AILRI in thc IWO iil icl 'alhvs tea. Bi(la ill tH' stllb
Nctlhcrl-tds, I T.\ iinititcd tlie \Vcst .\flicaiit htt1iiiI lt-gionl (& Nigeria cre sce'Icctc.I ;is 
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benchmark research sites and initial field work fairmers plant sorghum, millet, groundnuts, 
started in late 1984. Major activities in 1985 maize, and melons often under intercrop 
focused first on the characterization of the sites systems. Rainfall distribution and a farmers' 
in tcrms of soil, water, cropping systems, and crop calendar are shown in Figure 2. 
socio-economic environment; then preliminary Crop production practices in the two valleys 
studies ofwatter Ialance and on-farn testing of depend entirely or hand labor and the use of 
imp'oved Crop varieties, soil management small tools -a major handicap to increased 
practices, and small farm tools and iniplements. cropping intensity ond productivity. Also, there 
Farmers in the a ea cultivate both the upland is usually itlabor shortage cluing peak periods 
and valley hottol as components of' a whole of' land preparalion, planting, weeding, and 
fiarm unit. harvesting. Low i.'lds of majer food crops can 

In the valley bottoms, rice grows in the rainy be attributed to several constraints: in ric'. 
season where the soil is normally saturated or production, poor Or no water control, 
flooded. In tilei'rseason, swe't potatoes, early ineflicien t land preparation, weeds, iron 
maturing cassava and vegetalehs growV on toxicity from seepage water, poor soil fertility, 
,hounds in the valley bottom where soil low crop density, and low yielding varieties; in 
Moisture is still available. In the uplands, the upland cropping systems, poor soil fertility, 

5 ~'tg.~Figure 2. Major cropping 
systems in rainfed areas 

Rainfall ( 
400 

_mm) near Bida, Nigeria plotted 
against 1985 monthly 
rainfall. 
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200 7-
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e'rratic rainlali, drought st tess, in['esta. ji of
 
sorghuin or mnaize w Sbiy 1'apa rasitIic w('eed), r
 
Cassava l ()sa ic clis(eas(., anid low Vil'knilng Vui'iI i1i n
 
\'aricti(cs. 

linting al ivxili(es in Ihe upland r('sut itl rie I\( *0 4 1,3:i'W 

pl niting delays in ice lley I)()ttolln. LoCilrni[A)t 2,327 .1-I] 
Buihlg (ind
pllant the(ir. r'ic ill .tglls or()I. r* tllantinwl/t/l

w. 
. 

ojlaind. Also, r dheli elli,'lIlt'ic fill16\. a'tivitics in ihc **lhj(/ji:. 1a11/Illanting, int, 
(.ea ())s alil 

v\illhv boticlln is (leice(icIl stc fcll'il's 

planting of se.o'(i s . rice in the. (BIl.Y(..R.I.\ aidf'tiliie~ VPIL'90-b.;glha. 

1(ll laihalt' 11111(h (I,' til.rl to 'Al~-iarvst Table 4. Avergegrainyields (kg/ha) of two 

g improved lowland ricevarietiesand one local 
a1(i(Irss'(l ill thIc( desigit alid testing o(f i't- variety undertraditionaland improved 
ntigies 1i)r rot adopcoltil, including ihe managementfrom lO on-farm trialsin small 
ililtrl(itcillt of, lew clurllrice varieties illthe' inland valleys near Bida, Nigeria (1985). 
io)wlid lthatIllatlle i)re. sOrtillitn is lar
\'cstl.i in Illcillili . 

it) ()-fll-ftir 

(hlritig 1!)8.5 sltcc\'(.(l thrt ititcl.' Ftiinlt'l'S 

Rcstihs ()1, trials ill 1ill' I)\lmciil{ 

li'a~lilionatl inaillagt'(.cii llpaili t aind
ti'au 


I)uildiltg) ill(' inilpro)\'hi rce variety ITA 306 
gavc ii'hie'r yie'ld haillialtliter illiplcved 

\riet\'i. l() 29 lc()a'ilI anl(l tilte chcck v'ri('tv 
('Talue)I. 'liclo,cal c('ick is a Inixctic' (o' 
.'q,\'(Il';i]iillprt)\c(I \'al'itiics fl'r
)iili)l'(.v.i()tlS
 

iirt)(lcti()ns, l,'lcih- lBenlll
inliprtmvd I~;inaii 

bitlldinlg, wveeld
(I'allslall ilig. c'Ici(llica;l 

colitd e , i'h tlilc(, iclsll( f('ritilizclr( Vill' 
l)r(hd ll'd ;il)()tli 'dI lic saillic'v 


F"il'illl'rsi'Flii td ti\'Ol'IW .lto fIhc illi

plrt''d vli'icv ITA 306 illailvil'c(Its(. of'its 
elci'lv itili'itv (la\.s (106 after iplaitiig 
cl)nl'(id with 123 (lil\s fiti tilt local check. 

28owcvtr, olhvr qualities of irovcd i'iC(
\"Ilri(.ii.swill betc\'ahlitd t6n"secd niuhiltili

C'ation alid disirib~ulionl. 
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Performance of Woody Species inAlley Cropping with
 
Food Crops
 

our woody species - Acioa barteri (Chrysobalanaceae), Alchornea cordifolia 

(Euphorbiaceae), Gliricidiasepium (Papilionoideae), and Leucaena leucocephala
(Mimosoideac) - were evaluated for their performance in alley cropping on 

degraded land at IITA. Despite a heavy pruning regime five each year since 1982- all four
 
species still showed vigorous coppicing after pruning and produced substantial amounts
 
of dry matter and nutrient yield (Table 5).
 

slp 
1 .- /(Io3 c(33arl +h(hI ].3)Ilg-t(.rl1 ilh' hlia( • 

cic's lm t' (Wmtm i\,(-lV ll'z.aize gt'inzl W itih ()I. v,'ithl()t 
.h'i aI ;l/ l I, il(li,,g \' o('v (V()I3))iIlg a I)3Sili\'(

l )" Sc'lc'c )l y-it'ld. 

rtvlai,,,'cl It'aclitiolia, )II.~S ('ldill fifth
I)\. Itc l I i litl,+)( liaizc' \', III(hih s l'l appllitcilti(,] 


1Itoh1vs. i (Ilth1h 1id Z/)11(. ,f31i, lia. (;/l','dih/, ('r3j)l)iI1. y\3 " g11vI1 1l1(13 1)( lillagIc was
 
33'/3i/3u iI l ('33c.'tI il'3I ihligliell 111,
ll[) li'*\I c(0I1II33I1 11ill 11v colln-33t 1I('1- I1i3,l Fgii 3. 
(h gl itgis a l 111'sc-l(1(31) (31 .11) is (3 k<) dh '(0m p33l1 iz \'i(3l it i .. "lillit' o c 0( Iii t n)l1 )1 . 1(; ]) k3-(\v l 

\,.'13id I [Ia(lioitib ul Iu-Ih1 rs fIt' S)il alp))liratil (f 9) kg N/ha. Tl vi'ld Wvihtl
lv lv 


Ii-tilv iillj)I1\.r13iiv m iiidl 101- \aiii.stLkiio. 'lic /.33, cy'/I r o ppil sig i l l
clh' ,\.'ils,ilir.5tly hif( 

,, lathlri'n /lou' phei/ l '\-iIiiiVtK-28 with tioI0f
\lS3(t half tli IIplicil ,,it,'cgt(.I.This
 

i i 1th dlticld ii (Itiliig ildicat..s tlm I]()(()Ilyi so plly ( l!Il0'<'

t'riils \\'.is illi flimi Il(ika ',I3)l1
 

II cll,I\197)s. 
 (113otl(tllt i1i11'1o\'<'111cits ill I11c So3il th311t h 
)"tl131 s 0 , [II '\Vk( ) l(i3'. plal( te.( alh y (,I.3)I)i l \ jIplai(3\yI1w01i11l)o)Ituil I].) 

-IM il111111l (M '113 ( llti)d l iglglel111 1(31 1i3'I1 (111h'(l .1\l)i3]. l-33' ilct',stllfil i l5iz 1o aback t( +iliihlt(1'7-5 i iilchiid lim to F,'~ i .\ln 

431'1 11"illil3 l tllf li)o)€l .lh'-c ' lU s a~ld ()/i)i1(01 cI),llpillliolj cl-o]s loppig 'Uh1l sti-iltiJhU i 
i3(ttll3 11 5.3 . '1.( :cii]ai .'.531'.'51 hla c ltgilll( ln'i (( il ttsiui loi','Ii i 13131 idiaw('It,ile .)Is l l<w ' by llN.I~t , isl(.(l (&fllaizv .pilpi\V\.cItc Als() citn'ic'd ()lit (pll ch.e-adcd( 

(3 \5p3(3ls. lIlis3Is ill 1 i3 ' s(i'.3( ( ,hl)f S)tl1t',',| 

Table 5. Dry matter(prunings)and nutrientyields in young tops offour woody species withfive 
prungsinayear (1985). 

l)ltiigs Nutrirtiivivi ku ',/VtV;r.
's
SI ci. l NN K.(:'I '.IgK 

.Iifwl h 'ii 3.1 .10.5 3.1 20.1 11.7 5.A 
/,nl ' ..I h l ,idi/+ .3.0 IIt1.8 6..I A;.HM-18.0 .11. 

aen a •., 74 .......... .. . .
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Nigcria. [i(dge'rw.s wvrv s.'ucvssllll\ csl.i.)

lisltelPIO translAinting 2 moIth-\il .vc(llings
fil'oll whcre ill(..y \wenr oxwn ill atssocultiollPlot.'+ 

with Ilaizv on,,'a andcyanti Salld\ m 

ch'-gradeld hland ilb +tt'cl tiht' ''cwith lloxiotis 

Alley croppingwith two woody species 
l.xura'na and (;i icidia and cowpeas on a 
degraded Entisol inthe derived savanna of 
southern Nigeria. 

Maize grain yield (kg/ha) 

4.0 

3.0 

2.0 

Figure3. Effect oflong

term alley croppingwith 
four weedy species and 
nitrogen rateson grain 
yield of maize variety 
TZPBgrown under no 
tillageindegraded 
Alfisol;fifth cropping 
year. 
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Exploratory Survey of
 
Compound Farms
 

ompound (homestead) farms in 

several countries of tropical Africa 
have 	become an increasingly im-

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

It assoe'iltiolt withi tilt' fieldotht't svs\'stls 

Fligtl. I (, I')lmlttf',hlrs. wieh i i'firl\ 


stih'le agroccos' stems of, v Cll h'iiI polexity, 
1e1 Iiniio iitzir i'iiscil l, io(s of lo'd 
slh(Itagc. At titlhe, etisti'etit" saute tilt'\' 
te-snitIfli't levels ofItio'<iitti\.ity liii ti (if 
fiod+still.s \\.itli \\little or no risk ofIciop 
flilin.. Th'l ennc h'x agloe v.;sstvllts of 
eomittiidf flrln.ms Africa have hardlyin 	trliCal 
bccl siudfietd so its to tntclerstaitcl their 
c(ontl)tsitioii. sti'titu.l.t' i,,tt'iolt'tiIs aillOtlg 
('0iitl)o'iits. itiliiiitmAl, 'coiotnic,anl overall 
stcio-'uural intplortaic. It is ony' thItrinugll 
sltudlyilng antl tiixdh'rstalufing tli'm that it will be 

• to makt. wortlivit' 
.\ twi-statt' cx pIiattory st'\'ct' v( o'f*" 84 

l)(ssil)lh intp)'ov'mcnts. 

Ctiinlpt I'l fiiri.s in Into and A\naubira Statcs of' 
Nigt'ria I)\- Sci0-l coiioiiic t of' th'tli 	 inil 
IlTA Farmilig S\'stclis Progianl was titt'-

takci in collal)oratitot witlt national iin-
stittitioits, tmiisistiig oIf' tltc Uiiiv'cisitv of' 
Nigtria at. Nsukka, ortcsry' nmission at 
Elltugol. MI ichiatl ()kl)itr Colltgeh'gt f'griciIttin-
at nitigwo, aid liio Statt Acccltriatcd 
I)t'vt'-Fltcit Art'a Pojt(+t inl O\'c'rri. 'I'lti 
nttilti-disceipliiiati tt(%i ,rvive\'sti'am 5-1Itotist-
hoils Aitatbia Statt' auh 30 i Ito Stattc. A 
plalitt 	 sl)t'c'it's iltvcut to' was lt'v'tihtccl IstI' 

fiiststep iintlhcxl)h'ittorvstuitly a totalof'170 

plaitts clcotllntcrcd wterc cited ill IaItin, lbo, 
il English. Ilifriliatiot on their u.ses was also 

gatht'rcd. 

Alrottg tle'initil findings oiilthe str'v:v 
0 	 CoMlpOond fhr't plailts provide cssential 
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Soybean Production and Utilization: a Nutrition 
Intervention Model inan African Rural Area 

rotein malnutrition (kwarshiokor) has become a serious problem not only in 

famine areas in Africa, but also in some poorer rural areas where farmers may 
grow enough total food to feed their families but cannot afford to buy expensive 

protein *o meet their nutritional needs. IITA's farming systems and grain legume 
programs have been studying one such area in southwest Nigeria (Ogbomosho) at Kersey 
Children's Home - a rural clinic specializing in childhood ailments, particularly those 
related to malnutrition. 
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On-Farm Research with Early-Maturing Green Maize in
 
Southwestern Nigeria
 

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

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

long-term project, started in 1984, is designed to better understand the magnitude 

and trends in alterations of soil, hydrology, micro-climate, and biotic environ
ments by deforestation and different landuse systems and agricultural practices. 

The existing vegetation, a high forest southeast of Benin City, Nigeria with a tree density 
of from 1,300 to 2,100 per hectare, was cleared in early 1985 using a front-mounted shear 
blade on a track-type tractor; 28 hectares 
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Figure7. Land clearingmethod and soil bulk 
density oneyear after clearing.(Each datum 
point is an averageof eight measurements 
exceptfor mechanicalclearingwhere 16 
pointswere considered.) 
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Table 8. Percolation,profilewateruse, and 
average evapotranspirationcalculatedfrom 
lysimetric datafor the eight treatmentsfor 
90 days from September to 4December 3, 1985.In thisperiod,rainfallwas 58.5 m m and 

throughfall340 mm. 
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Runoff Soil erosion Yield (t/ha)
:Treatmenht .() (kg/ha)-Griin Straw 

I, Forested 0.3 0.3 Rice Soil (at 14%, (oven
2. Cassava, 13.2 .29.5 variety treatment moisture) dry) 
3.Oil pahn + maize 66.4 70.1 UPL-Ri-5 Not burned 2.0 4.2 
4. Traditional farming 0.3 32.0 
5. Rice in alleys 28.3 94.2 Burned 3.9 4.7 
6.,Plantain 33.3 157.3 ISA 6 Not burned 2.0 3.3 
7.Pasture+coconut 39.1 183.1 Burned 2.6 3.8 

ITA 118 Not burned 1.5 2.68,Improvd forestry 39.8 172.1 IR 52 Not burned 0.5 2.6 

Table 9. Runoff and soil erosion in different Table 0.Harvest ,ielsofallejeropped 
treatments in the second half of 1985. (July to c ie Ids 1 

Deceipiber 1985; total rainfall1284.6 tinip). 

Fiqur-e8. Land clearing inethodand infiltration ?,ate one )ear after clearing. (Each datuti point is 
an average of 16 measurements;the i isthe steadv-state infiltration rate.)s 


Infiltration rate (cm /hr) 
200 

160 
Forested control 

Traditional clearing"20 I // II' 

40 -- Mechanical clearing 

Elapsed time (min)
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Tropical rainforest in 
Nieriaclaredlfora 
lopg-term proj.ct to 
study' the effects of 
chaniges in land use. 
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Live Mulch: Long-Term Effects on Crop Yields, Weed 
Infestation, and Soil Organic Matter 

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

damage to the environment and make it possible to intensively cultivate tropical 
soils without the traditional long bush fallow periods. One of many phases of this 

search involves an assessment of two legumes as live mulch ground covers - centro 
(CentrosemapubescLens) and psopho (Psophorcarpuspalustris). 

hl has shiiwi liall \ l'livi. ii s l' lili 'l( 'r ('()l\v(lliilll 41 l"io-till g sVsltiusI at hi' sy i \i 
%6i t h <c n' p l)l ;1 1 ts t' ll l I ) ( -n l i l l i ln iz <'(l . 1z 1c l , i l' s (fi II ( )I ; ll ( lIvi l z n+ AIiS'(,)o ls,l . h 'm 

tlll)istlln'r is l l im ii[ \''<ic'lds ill tHc live'. siltldics huix'e sh (\\.nl l ut h<'1 is <.

+/ 

The live in ichcover I'hmolhq. p(/llhiul) 
£of1trols weeds wi(d contributesnitrogen,to 
the soil, resulting in hig4h Pinaize.)ields.No 
nitrogen wa~ls appliedin thisfield trial. 

N:P: K0. 60.00 
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carlhvoril atcti\'itv illthe live nlliilch lols thluil 
ill lilt'iniV(litiolI'l ind llo-tillag syst.ilI plots. 

.'\noth r bttl) lt(f )I li\(. isicialI (fi t1 ( 1llilii 
til.adcditio)li ()tllill()g(-llIt(t~t ,tilk lira-I)II Iby a 

1i(o1(crop. Rc-ali-h results sllow thal lliigh 
)so)ho illuirpllal 'edwith Illaizt r\u\'.tl vith 
(ilt(I)( folllto el.dliil. Ow firstill .vars, 
it tgail tIosliy)l)iV aliott I-1kg N/ha ai ilthat. 

hvo\ ca;st;r fidlow .,Upl)Fit-d (\'tr kgpstq,]i< 10l 


N/hl toa iiiai/e.rl' ) i itsfirstyc' rl IlS a 
live Inlehh (l"igri1c 9 IftI 

()hi tur, ill und'silah :.;dceflt-cls of' 
iii'lisive cullivalioli hi is (het, tropics 
it'reas ill w'td f)ii'sslri caliseif by shorlt bush 

liIlovvm Itliols of'tw('o t lthi-c \I'I.
 
T I'),l)ul.tti0n ol" St''Is illIll(.Soil aft r
.

fio" w(al's )f)tillagte and li\ uulhiclh was 
coml);u''d with illt' Imp'l]'o(,,iillall illlationl at 

lle lhwgilill (f Ilhcstu(h'. Reils shom that 
afil lfim '(ars ()(l'llii(. Ir li ti n(itvtw rops 

ytar, ( s('S illFpe'r wV -( tih soil d(cl'e'ascl by 
(wv'tr
8)"', illthe li\t. lt(cl l)lots li t;Itls, tilv' 
roitlcd(.
'Ilhtdhcrtcast,ill Ilht'coillvtilliollal uand ]m 

1",, l igiutillagfplots was millyl, 9 right ).llv 
lieI. il stt(ISih\t \1(((Ic ill a ialliil 
similar to (lc la bij(tl(l-1 a hulg peril (f* 
bush i hIlo. 

lFIle.ct of& li\''nilh'h (m soil fl'riilil 

Figure 9 (Left). Effect ofpsopho legume on nitrogent eon tribution to imaize crolp in a live mulch 
management s.iystem ;Figure9 (right). Affect of live mulches and tillage iystemts on weed seeds inthe soil afterfouryears of continuouscropJingat IITA, 

Nitrogen contribution by live mulch (kg/ho) Reduction in number of weed seeds in soil 
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--- Psopho live mulch - Psopho
 
1982 83 84 (2-yr. fallow)
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liStoW-atioti was iiivc(stigitvd (li ) a Site wvithi ai 

ipt(\itlls liisioiv 01 illliilsiV I1 ( -t.Alte .ia 
VV;uilci 0l,)-opiiig, lii(i.iicatulNii)tii t ()I, 

Soldcilos ofti iC\tIplit hgiituius teii 

itll (t uh h l-i caItiwivits wl e thai~iiitill 

thei (loill atijltl cw~vithth tiig( iteos 

h-lVigutgioiii t ca lt l iiils S (& i .llll.vil1(1( ttiilg 

lif ill Imtitweed( )ISiI 

Af1(11. v'cars iii* (coltuluzols luzizei Ii\,'i 

pi0(Itttiuii iiivtiivilg M cnyis (& n1ilize, vickis 

ilh diiv l Iich[lots( thatiiS(i (il itige wI 

ItS sho disl il / itISIlilill oi t iultc 
alu otswet-sitifla tillaIVhigii hl()%Iatwdust ili 

ttittitith a ~l i ithige li ()n abht hlmi. 

continuous)lylcropped llllil o in t.ill th 

consecutiveilmaizel 

crops). Novnitrognmaiz 111102 2.71 2.32. 

fertilizer wvas applied i/ugi~umnria,-(.9 0~)('Hfint. 
to this crop. 
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Role of Mucuna Mulch
 
inMechanized Farming
 
Operations
 

T lie history of mechanized farming 
in the humid and sub-hunid 
tropics of' Africa is f'raught with 

failure mainly Iecause of* rapid soil
 
erosion and degradation, despite the
 
use of' conventional soil conservation 
measures. Smnallholder fiarmers in these 
regions, however, (o not face such prob
lems because they normally clear small
 
areas of* land manually (one to two
 
hectares), and the land is 
 cropl)ed for two 
or three years and then returned to forest
 
allow. A rapid increase in the pressure on
 

land in recent years has led many 
 re
searchers and )lanners 
to seek efTective
 
ways and m ians for land 
 clearing and 

continuous cultivation. 


bulscq 
 Ilulicl-s[w] it"-,il I)I1;ll t (ll sucth its. 
Ill)-till Iplaitlli. huIIIIizv smil ;cr.nand, p I.l 
I'claill
ilt
' . Iny m)il. 1 (I'\ vi6 11 h rhr't \. 

Ilwilcliccs. "vv'l;IIcll 's", 
 l~c''r]. illl I-'111 
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 vd b\ 11it'c('II-Isilli l 

w ell' ilm rltl11"wd 1'()"Iplailill.. ,Ilra~iving. 
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pI III rI'c.idli'
hll's i,,IIiIuiIIiZc. -.Iil 

Imctlim.t. r-llm n~d u Itr s( 
 )[1. cIt'ims. (&1 
1,1'1lll 111 h'1 -mill(dF~r , . it hash Illitilli 


r i
IIIl b IH )l,n),IcIlr d 'Ill bvill'fil0 ,' 
m u~~~f 1111Ln-l.I lct'hliiz-dI . 
hA %i/l 111lch pi)d(t..c.( li'-mlIlI-r si(Ic.(11'a 

C"VC1r CI~)p 'vhic'h ,C l Ilvr(h ilnd (111riu 
I 111\lh, v I ' ll d II(SI sil ld li rM ) -lill 
Illaizi- ll gtlI-'inilh'-gulnII~.hpn bi It ()(llc iml all 
C M VI' ,r' p(s pl'lluicc I-csidll.t llc lt 11 h 
c.(ml)p lilv \vilh luct'hializmd I)(-[ill pili .llt"u 
W)l'hlms Ir'.lt'Il I IT.,. 1111uu a : .1/1,.u la l11/11*i~. 

',I. .S'i:o hi u,i ll ll//'l'/i( lUft/ aIt'.llll(lilll's 
c,\tCr trll). Ia. 1vr1'11 1luii II1)4b IllcIII(INl, 

CIIll il h' w ith .xis.;l ila t lln
ln I(I-lil] 


It'ttlnlilm l., viuv t]hat lixr's altmslhricc 

iltr. 1i illdhw m.il. alld rI.,idlic, m l ('~its h 
cI\V(I-illI s
l'ill-Sn )i lll)isllll't' I'lw illi()ll,c.] ()'s il
 
IIllpl)'l'ill
ll''.r. lda Iuil-11F, '(,l'l.i,.Il h'r
 
ll(11
f'\hic'h slinnllalv a;t'livil\ Id'.rilh 'l nl1s,. 
"lhV IN (&r11l' i'llat&, itsmtllvct liwr Il %Ill 

111 h'h hil vcl' rcsi-'li-' ( llim lli--ch m Iia 
(y-e)€rlhl Ibccllim.Ihlv 'vds II1;1\Ib'-'m,t.n.,l 


w\\,vIs(lur-iig cI'rylg,2
, iI [ liGlhmvil., Irlim 
sraslm . Ill sim ill-scilh. I lc tlioll", 1.h i k~t, 
lIlvu~ scv,, I.(,,hallI h1 r; c'I.. .btl tis is IwIl
 
C,)i.iul s'ilv Lllr cr-'-ar'h ihlri..till", I,Is, tulhicrs
h' I 

an', Iml i\mlilil. I'm li i..mlpfs.. 

I )'vig.rrI ril1 1aIITIA shim,\ IthaI 
killitg till,- Inutlclll;i t.-lahm dl(I s. (1Ivlds 
S..'(Im i tuit\ \\,ithlIlla hilic, is mllcllc'ti\'r 

InllmdI I(1 ) 1'%1111 SI -d's11-mlld b.'('m illhlg
 
wvcds il ldw ,Ilccvvdilig cnrq). ( W" lhv,',rvrri-a 

\ Inint cuhilics wtsird ll t IIT.\. the 



been finid to be the most compatible with 
e.x'istin - planting equipment..till 

flailIl V .;k\' Olc IostVl7 l -iilchIIV
 

rcs"ilhs...NIz.'cula was plamcd ; ll(he l.imin 

(IF1lh,'r:,ils ill \.l\ andl flail m ,,'d utring Ow. 

dVv st'-IIIm ill l)c m.vr.TIh' thick. cv'vn vr 
iu ul a h I l l w-t111 i Ii,1('F.i,' d 111h111 

I't<',liil' this / i %lohl iq . ti,m c'h a;

nize'd tr.l'i n r)(It.'timl ill(h1c troplics Sh,111Id 
h11'l1 '..il )ralilm anHdc'limilat,' rapi(I (h1.tcri 

minliilizv' yid'd-n-during S()i l ,lpaclionll It 

p(v.1.is a 111mv slahdc prn€(hll'lion Sv.lclllliml"
 

Upperphoto: The/hail mower produced the 
most satisfactory,results: lower photo: a 
thick,eve cover of ,tcuna provided a good 
titw,/,mulchfor no-till planted maize. 
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"False Decapitation" of Plantain: an Improved Field
 
Technique for Rapid Multiplication
 

Productionof plantain - a major carbohydrate staple food in the wetter parts of the 

humid tropics - has not kept pace with demand from a fast growing urban 
population and prices are rising. Shortage of planting material stands out as a1 

major constraint to expansion of the crop. 

(V)I Ill. tilill tII 14 (ilc-ilv -ts n4-iS (l 12.21114' 14s 41 4 I4I \Iiici Ole4 fi(Iiag l~t144 TaIv 

II I ~ 11 S5114icliolIl. I~II. a1(sIlgI ilt14 i\ 4 hv(41 ()h11 1114( ;)1111 IitilcS> t1144111 

Illeil I.111 ;11441 4Il44ii 111 41111i4iciiIl \\Iiitl 11414 14141 sIt I4I Ic lliq1i111111 110i41 4 

II144 I'I I44.ssiI. ,)Hlv t I Iv. Ioliiiitji (I SIli,,I (I441111il11 VII(I 10I Ii 1'i l iii1H ( illl( llt5 .
 
1111 J)I1441445\11114tit 441bill 5 t i 1s.414is1111 t-;ll(6M N 14 ic (ll~il'(
44 i i a 1114 ( it( lll (lg(4,111c IjIirthi
 
l(I411il lt ~ ~~si i u illr \\1Ili4d 4illl[1l Il Iill(I s41 .
; llg l c i l tliiil l 0 

i's5f141 Ip1-l T llIflli 111 l 1114 '(1.11lS Ilak's Iv1,11-s Iid It) sg lii ;11 .1C l v l l
 
444lls(I bill5411I454I i (Ii I (IvslIllIs
1444 lv\4 c li il( vl]c lil A Icld liIis 
1).1 I v1 1 l *41144 kiiilT l l\ I11ilv it d 11 lt. ( I- l1111\ 11 

11, 11( I 1111111cn4 l4411 vili124414 1s its (14sil4r(I. 

I[tctilliq14. sc14111j515 11,154 (1(-\ i54tl . 111(.1114(d 1,61. 

J)l111.S\lfit 11icic (1Itgalll5. 11145 call1 it 115 

siitkii J)t411141eI i41. .1 i ll fll14 141 illi 

g1 114lIIlill 111v bias4 4 l 11)1111c4.I jtllit Iiglii . 

tlll41a1.qI1 it (I4 l) 4ltI. lo14441sII445\ IIIc 11141

stetlt. I;\tJ)t fill. ;I SIlilll 11414 v I)sv41I(44514II 

a441141.11144 1 n. 11 1.11rI al 
1,11lii l 11. a4tlmitjlI itt 14II4455 1114 11141v 

sli'll 1hi1111(1111114I(4Iii1gv I4It(Illt45 sigililitcililk
 
1141tlltIS sti(kvi-s h ili 4111 tII i
viIIinciii t c ill 
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figur MOA neuw technique that destroys5 the
m:ristem but not thefoliage. It produces 

~ ~ mor'sturdy plantain stckers than the older 
tek-inique i, whicha thejtliage was re'moved. 

'7"The i .t/eu' method is ispecially suitedfor small 
le1rbspecializingilnsuckerproduction. 

ri,
 

Trecatment (months fiep06tng 

NunietoflantinsukenTable 12. Number ofplantain suickers 
A' •produced per stool in response to different 

ft7 treatments. 

,-, ,12 , ...2 ',- ... 
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Annual Report Executive Summary 
Grain Legume Improvement Program 

(5W iis illIigiii 11)15 C:ilialilS ilml ll ditIll-lvi\ cctlI)ivscfil IV1( (uv igi ll 

a)flhl ny ut vlv l iv-sgirla11ill iilal )(gc l.

iithl11111 

S( \Ill.Ilil fois Iw Csli\Sdl as tl t/i Ilmim. ill i )llls(t } tls it dll 

i l'f .ll\ I l ws ()Il'l'll. st ll 1)11111 at Ilt'ilsilfllll'lil l ilii. NigI1'isl .111( 

il litl il '/1 it WVIlI tfIIiN 

* > mict l )u 111 (I lowf 1101.( ulrill 111 1 11(( 1111 jIt.( ( 'Io i-ii s1 w11 S vsilfi 111il d I ll S01 fwilill 

tl( si SI~i,i di l IligI'cit Il 51111 il'l l lnI t ()l hIilj' is wd itll tri5,l llt'l l dfilglt ait c illi d~ 

pr\f'u'ie.1 (llwdim i' S. 

I vlill 11( l vc and*ll~l. li ldi (I i.XJlS ~ II'ilii ostlm hts iiili~l (11 i'i is c et pil g s steIIs ill l( 

prIlititlm I \ii.i w il m l ld ltl-lo )H Illflliis Ile l v 

cm pciivariiiv wliclimakIrs rsk\ ow ul~vaioii y smil fininc~s.\I()l Ai '1i5) 



lz(,Sisl;lll(.(. to potyvinls ill al)(I illlpl-m-c(l 'Soylwall g(.I.llll)l;l.slll 1,)I. I'mill 
AIII(Tic.l. 

Scientists have started to stratify IITA materialforspecific regions an(I to 
illcol-pol-aw local mlaptabilily ill It(-\\. lifics 161. national pl-ogntills. AIs(), 1)1;lllsitl.(.
bcillg Illmic lo ill[ I-egiollill cmw(lillatc(l ti-i;lls. Ill lit Igo. II I Ill lbel. ()kul \'itI1(.(.(l
lltll'S(Ili(.s Ilave bccn sct 111)its ilitcl-I lilt iollil I (I-ials till-ougliout Ibc wm-l(l. Ill most cascs, Illesc 
tl-i'lls wcl-c not loc;ltion spccific, but IIII(It.l. Ow ll('N\. lwoposc(l sysIcIll, 11TA Sll()111(1
cfl'Ccti\'(-ly scl-vc Ow national 1)1-()gl-.1i]ls ;111(1 assist IlIcIll ill impl-m-c(l lillcs ill a 
11111cli sll()[.((.I, pcl-io(l. St 1'()Ilg(.I. 1-cgiollal 1)1.(.(.(Iillg pl-ogni ills Sll()111(1 also llclp S()I\'(- SmIlt. 
I-cgiollal conswaillts. lol-c' vill'iclics 1111(lel, this systclu Ow powntial 
to bc sulbic low ;I 1()Ilg(.I. pcl-io(l' (licl-eby 1'('(Itl(.illg 1()Ilg-t(,I*lll l'cs(';ll'clI costs. 

Ilas bccll on IIIc ()I*(Itl;tl I)III-1)()S(- cowlwils 1,01, 1)()(11 gl-aill alul 
I'MI(lel. stlitabIc 161. lit(. sallcl willi millinillin inputs. 'I'llen. is it cl-iticA Sll()II;lg(. ofli)(klcl- 1'()I*
mlillull fi-c(l ill most svnli-m-i(l 'S'llicli:111 ill Afi-]C I. 

.,\it ml(litiollal gntill lcgllllw lwogl-mll (lillIcIlsioll N\.;Is a(l(Ic(l (111l'ing 1985 lo mll' soybcall
ITscill'(111 soybcall Illilizatioll al)(I 1)1.()(,(.Ssillg 601. ImIlic consumption. AlIllougli ill its 
illl"Illcy, Illis 1)1.oi(.(.t is pnwillg to be ()I' Illucli illtcl-cst to national atl0lol-itics, Iluti-i(iollists,
all(I I-til-al wollICII. 

'Scicillisis fi-mll limily coullu-ics aticn(lv(I lit(- Ti-opical Soybean \V(wksliop on Rcsu;llvli,
Pi'miuction aml Uffliza(ioll I](.I(l at I ITA ill Oc(ol)(.1. 1985. Olic ol'IlIc significmit I-cstllts ()I*;l

Coill'Cl (.11cc ill lit(- Inslitute tlic pi-evious No\'clllbcl- \\.its tl)c publication ()I'

Ow pnwcc(lings ill a book cmitic(l. C(nepw Rtsmu-h, Im(Im-lion an(I I Pl-oofol' lit(.


illicl-cst ill Ilic confi-l-clice SI)oll.S()I.(.(l jointly by IITA an(l 13cmi/Cowlwa CRSP
 
was Ow litillibcl, of scientists, extclision p-l-smillcl, go\.(,IIllll(,Ilt officials ;111(1 otllcl-s w1u)

alu-no-Ic(l 203 pvi-soiis n-pi-cscillillo 31 (.()Illlll.i(-S ill Afi-ic i, Asia, Noi-tli an(l Soutli Ainci'ica,
all(l 

The trainingprogram i-cccivc(l sp-cial allentioll (ItIl-ing tll(- ycill., witli 
pl-wItIction ll-;lillillg ill('I.(.;Isillg f'0111-161(l. Ill tll(- past, mic Intilling cmll-sc was 01'Cl-c(l cm-11 
ycal. at I ITA but it() I-cgiollal com-st.s. Dul-ing 1985, tw() cmll-scs wcn. llcl(l m I ITA 
lica(l(Itlill-wi-S ml(l two 01'sitc ill S()tltll(.;Isl Asi;l im(l Latill AnIcl-ica. Ill ml(lition a spccial
illiclisix-c tnlillillg cmll-sc sci-ics \\-its initiilc(l I'(w 12 natiomil scicmists 11-om I I coutill-ics 
(1111-ilig pcl-io(ls I-;Iilgiilg fi-olil ()It(- to till.cc Illontli.s. Dcgl-cc-l-clatc(l ti-ailling was also 
expan(Ic(l, an(l 12 gi-a(luaw stu(N-ws fi-om nine A111CM) (*()Illlll*i(,s pallicipatc(I ill gi-.Iili
legullic 1-cscal-cli fin, tll(-S('.S l-c(plil-c(l by tllcil- tillivel'sitics. 
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In the following pages, notable research highlights during the year are briefly 
described.More complete information on these topics and those mentioned in 
this Executive Summary can be obtainedby requestingthe Annual Report of the 
GrainLegume Improvement Program. 
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Drought Tolerant Cowpea
 
Varieties for West Africa
 

rought - a serious problem in the 

semi-arid regions of West Africa -

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

for drought proneareas;tested acrossa woide,Sciciiitists ill lli-kiiia Fasol ;iic' ciig .nl ill range of etivirotmie ts. 

dv4' 'hqfi i t., . val'irtic', li ~ lr<'itglll-l r ii,g ,'!i ;. La;s[ l ,i' Ihl'v 1ledl' 
I 

11l1-1-c' Ill.\\. val'hclic's acn'l'(l, a \vi(dc |'-11|gc I&l 

vnz~ivtzw tis ill c(IIlhl)I-;IiOnz wvith niattio mll 

I' ', ,,'+I,'.I1lI* I118 -l" I '~I(.h , * OfIS*I-* +.qi l 

\,.ki.i ni, l 

K \\ Ill- i 1 ( 

IK \\ if- 7- i 

K' V- iflPl-1 A; 

1, 

,;I 

112-

I..2 

M 

I 1 

Whi. , 

l .i IIQI~I, 
\\\hil,. 1ILl 

21 
21 

211 

Table 13. Yield and seed
characteristicsofnezv 
drought tolerantcowpea 
varietiescompared with 

others availablein West 

Africa. 
I N 1 - I 711 1.21HI \ hii i'illh 12 

'I\' ;R, t/,1,./ 7 1IC) WIh;]II., Il"mlll1o.~l 
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)I,,g,.,,,s ill \Vvs, .\frica,. Ii ol',,,r
s,+,, Root Systems of Cowpeas
\N~vid (h'-ou.g]ll1981.1, Ihcscv \'arli(ti('Sj'lrta( ill,.(,,,,,l,,. 925 ,,, and Their Relationshipi,,ii(, ,..s,i,giig ,,i4,, 9, 

kg/,,, s 4,,,.t,ightl-,iglcr ,l,,,i kii,,,, 

1h'441l4t ttI lEtt1 , .t'r \:u111 5411 1 , 111til 

\1h'l44t11'(ii+ho',tims ill F"aso4niii'kiI4a tanigc(l 
.592 kg'hi. 

[his1 i it1r4ictics wiilh 41Ii'l4r sc'dl 

hl';I11l(4'rsnir a lso I ()*llt14]1n'(1 mcilig 
g'111h1 r1o\4lh 4 nIlliiiakr tisill I1'rIht (Wi Iii 

I4a1g'.c.\ illitt(l ju14111ity o4'scc(( is ovailiablrh 
114411 1114IIz.\/ I'ojet.S AD.\l'(;l 

A coz.pea crop sezverel), dainagedby drought 
in lho'kina Faso. 

to Drought Tolerance 

uring the past two years, scien
tists have examined the genetic 

variability for root characteristics 
in cowpcas, and their preliminary results 
show significant differences among 
several IITA-improved varieties for root 
length and mass within four weeks after 
planting. In the semi-arid regions of the 
tropics where farmers normally plant the 

crop, fast growing, deep, and dense root 
systems are desirable because they can 

increase resistance to drought. 

Ill 'o4J1a prJ o u(1c(tionl al'1as, raiillll[ llay1\ 
VNcVct' C'l'oj)-x\VMlcr Imrllt
tnSC (111-l'h of th<'n'in 

sillCIln1 0 l th'st'1l54oll. (ost'to 551.(U4'l" ill silItII.1 
Ll,.\'.' is lost Ih\('5.1 iolr nl11s)latioll, p)ait ofI tl 

VX(c4Ss \. *;1t'I, is ()Il\. availal ' (( h') !'isill tle 

Soil Jr44ilc. I hl'4eit is acccssil)h'oly4 to varictics 

l, cXc(Ilsivt' l'44)t
w cith( s\'S('lns. Also, l('tt('l. 

1611t ,,ight* 
:1'1\\,pi -;I hl n* lwr-plant 

IT 8t2 E-6) 91.9 1t. 

III t )- t1r2( 13.5 0.7 
IT 1ll)-11 12 92.8t t.) 

\ITA-7 8.H.3 .1 

ITl'H21)-7 I I 71.11 1.1 

V''A-. 70.5 1.2 
TVx 3236 fifi.5 1.9 

LIS1) ,5"",, 21.7 0.7 

* I', 1 u/t' /a/tliut,'. 

Table 14. Root characteristicsoflITA
improvedcozvpea varieties. 
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Innit growtli canI IwcJ)Itu III s II ill Soils 
tlitlI o111cr cotIsi(IclIblh' tLcStstiut(c to) I lIII 
(l ilcitllA -int', Soil inl tIn'~ nwn 

zolt ofelgl k;H .)I: 
60, IT I -10It20,itii~IT 82D-812 !uiiLd fiisuri 
n0)oi girLLWi and~ II 821:-hO. l\N 3236i. ioId IT 
811 -7 Ih Luioo~I~LLntil oass ciacd 

~vitIi,Irili e 1au (\ [Ii~s illLI OT .1 . \aictv 
saiallit CJI\,i lolIlil Iosh slowl 'II'\x 3236 
;III(I iITA-3 to be douh toheliaii. Itirtitcrel 
S11 olII(Icl-wiIV Ito ci~l-iv' t nlal lionlshtij)odics;. 

ool li lla.;wlcist icsI IIOr aiid (I -ILgh 
IL LILaiOL.normal 

Off 

_P 

~~ ' 

* 'I 

"t 

i i 

J 

Left a OZ~p'a wi/i aast'arht' IT8IJ- (120 

root;Isgrowl/ilribit onie wi/i ifloL' r 

inass ( VITA -3) wh:ic/i is droi,g'/t tolerawit ini 
Sa/wi iapi enz'irowizi'ns. 

Performance anid Prospects 
of D ualI Purpose C owipeas 
for West African Farmers 

Jn the Sudan Savannal and Sahel 
ecologies of WAest Africa, fodder 

l obtained fromr cowpeas is as imrpor
tant to many farmers as the grain. Nearly 
every household has domrestic animals 
and a severe shortage of' feed is the 

situation in the dry season. 

I.SS(IIIi. a goonl (lil! J)Ltrose\~' sllouiki 
j)l'0(ILIC a I)' \'iI.I(I (iO to;IanI1 flir gra1in 

Lul l I ilL scilsoll wviio II( \oiIwc:s;IlI(I havI\cSian' 

I\L\ iw li\vcstock JILL! I ild itc It lst wlitcti 

cIIis l i\al a I Bothl gl.lill .1IIf ixoI(clr 
111( LtOs (IiiLI i~iiket iIwic(s ilL Iiiis of' 

l Ila Iootg-lt1tilt-ilig \-irIIclics 1 100 IJO 

*w(I10(0 200I kga . aii ((I Lit(o
 
,I;tiiis .L\,citagc 1,0 g/Iiw o)Igniiii ill5,to175
.Lh( 


d~ms bot1 citliot h(. tlstLI(It61.~ o 1)It ils. tltcv\
 
tIt.( tll in , s at( lllatltl1it\'. II-ow ~ ttI
 

to gilhis il(- \aillotis wvltici, if'~iP~I
 

(lI.-l~ Sci liSIS II (illht .l))(N l.,~iilge.Lt 

I lr~lins
t\ I- sOIl li l li l\TAtIld i 1 8311l 

LI~~~-onisii(Isicoall t iao ((IKVoO(11 NiLic itsiO 

lu II mil-o . ItgfollocoLSIl ilcw gtlitilit1. 
/itsgntll1(1 odd l 1.5; /h ic ( Is 1111 iio 

IR ill I t lt IIIgr Ktt loI. im n983 

coiiid 

fih(MiL-) )I- II 82 I-(i( 1 1. 1tIi oIof gti itta l (1.8 
I iaL oidcrl. 

http:l.,~iilge.Lt


A nllIntilcatitt trial involviig local aid 
il!)ipo'lt-d \'littit5t'.ti cait'ld at itscaiclii otii 
statio)ns ald111 lrni'r-s' fi.]d.s Kalloin and 
Niait'\ aieas ill19131 coiifinmtd ite siupe'rior 
q(mlilits or lVx .I6i59-(3E as a dual pitlose 
t'wp)ea. Vi'l(Is ohtaiwd fi. this VariIV ill 
Nigeria ragnr(l fi'om 1.3 t/ha of 'rain and 5.2 
i/ha olliideh'r iliautas whic'h rtc.ivcd about 85)0 
mmn o aninal rainfilill (Kadawa. fin- txaifl)h 
Itt I.() t/ha ol'iain alid 2.(6 t/ha of fiodder ill 
(11'iczo0105 Illaiii \lii, . ti.al)le) 

with applu'xilnattl\ .t0()t1ln tlrrailIll. 
Ct:(ts)t.oinling yitelds fi1 this vtait'ty itnNittitt 
(2m0 rai ,infbll wer .1) t/ha fbir g ain and 
).8 /ha li liragv. 

Ill thw 1985(')copping stast)l, tthtr \ai(tli.t; 
whith cti)l)it, high giaiti yield with l)t-s and 
liseast' retsi.staltet and good (coistmltllaptal 

Cowpeafodderfor livestock put on top of 
houses to dry in a village near Kano, Nigeria; 
inaddition to thefodder, the dual purpose 
cowpea produced afairgrainyield. 

wte'' included ill oth illithc trials Nigvria and 
Nigctr Rlmbtlic. At Sanjaiti, Nigeria, the 

\'riitith wtt' l)landt(d ol('t, w kl\- sirting 
Frim July 29 to A ngist 12, but t)ily oil( 

plaiting was done in Nianiuv, Nigter R'iml)lic. 
Tht< Vas a 1) )oth grail andl'gs.(.Ssi\'(- drop ill 
liwage yields ofrall test vaiteties with tach week 
delay i planling. lht.c largest rt-chtlionl was 
stillittd )y t l 'i.aly-mttiriigvailiety I'I'821'
i0,oIutTVx *fi59-031, conisisttnltly gavt ove a 

4 t/ha fi(ffltyi'lI allfill. th(.( j)liilitilig dite. 
It alst gavt it Iighest grain yield (I .6 t/ha) 
and1a imodehst 2.1 t/ha fi'ag' yilI illNia.tny 

(lalt I). 

lesarch is continuing to idheintily dual 
lpUt)tt)oS( lines that will plilrn well when 
ilIt.icitlppeI with t'cals and miidilini'r i itimuin 
protectiton iilpits. 

SaiInhillrot Njill('\v
 

(. {t\(,tJ)Vt;t (rl'aht turagt( (ra+;ilIt)ragt 
fliras (kg/hlt) (kg/Jm) 

IT ItI)-9..1 51t 2,1i47 215 2,012 

TVx .1659-031" 67.1 .1,592 I,(0( 2,078 
lotalcthet'ks) * 12.1 1,252 ** 3,531 

*Sut Booth It"hileI"atrlin..omarit:Local Sador, in 
. Vim1111)'..
 

**. \t/ included in aniaolyn' ,rg.ain,vid. 

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

mong the several viruses known to infect cowpeas in Africa, the aphid-borne 

mosaic virus (CAbMV) ranks as the most important in all areas where farmers 
grow the crop. In second place is the beetle-transmitted cowpea yellow mosaic 

virus (CYMV). 

Iillsurvx'\'s lot cwlwa \irtises illNigeria ost'r 821-6() aiid IT 821)-OVS are highly resistait to 
the I);Is O(w \eals, isolalcs of (AI)IV we.r bolh isolaies ('l'alfhv IbiJ.'I'l ieediiig lito IT(hiIwh
obtail'wic coo.'i(cl'alel l~ailllo- 8q21:-16 was recsistanit to tlw (0iiw" islatc buit 
gllic vlliatioll oil III basis oC thirii 

l S('\(vtitV 

ali(l CowlwCi \'aricics sii its li.lI'owii old( 

l'l28E-10. :\iiw islat, "'I- l6" stctis to( 

iTcol'S ta lilli f :A\b.l i th l 


tyl i': Oio S ,ile clIch'tc liailts 

rcot sti IV\' 

"()lite isolate S,,failr
use(1 illrcsistainc 

S"i'tIlliig. 


III l85.ait(.\\ stiiaill oCNl\"(C'YNI\-KI 

was iciiiilieil. 'Tl' isolate ic)icsilutulig this
 
stiain was ibotiul lie.ldiiia fititulci'siii Nigrria's 
Kaio Stite. liIioitial tests, it itlicted the' 
c'lwat lte'IT82F-I) whicli was Ioiul to Ic
 

iintiiie to C \'. I\'. tlie staiclarl isola te t ctSlSi) 

fill. tibr.n'sistalat, scrt.li l. 

l]ccaltse of* Iir Ii lilgeiie vuraiiatioill Iboith 
CA\MV aid CYN I\. scicitists are. lltxdaiiju 
availalul illlioati ll iiststaicc Ie4wsc 
stiailosanii scieuliog sc\(era I \'aiic(l c<wlwa

l nrcccling s lib'l'Ssl;ll(.(C il'[I(\\i lat "linic n.l i I otl s o cs. 
TlI'w te.Ste(l 176 liel'iitg liles with (AW,.\I V 

aiid 59 co\'lea lincs with (NIV. ()te-wvek
lc(sediliigs wc,'n illoeilalcc oiitilclniliiartv
 

liavcs with a s(((ol(1 illioillalioii thllree
&a\'1 

late. toavoidl aiv scalwCs. Thlc ])llls wcn. 
SCcol l61w 10., 20. atd 30(davys altcr then-'c~th 

secoiid(ioietiaioli aiiilgi.l(l utiscalh
a of I
 
(iio syiiiptmlliis) to 5 se'vCi syii,)toiis). 

Ev'aliatlioi of tli svip)tmiis illtie' 176 
br'diiig lios ioeolatcd \Witi till isolalts 
"'On1," atul "IT-i" I'(:IAbNIV showed that
 
the adlvaiee becdlin.g lit'sIT IT
t 1-82E-889, 


S\riiftoiii,iisc(.I)tilblc to t(e "Il-16" isolatc. 

'I'llS it (Illitlg ol)*9 .wjl lilicslitto I)w
isolat<' (.V+l\ l" rel(('h'Klthat Vila-l, 
Vita-3. and(1 highly ii'sistaiitIT 82E-1I (t) al. lso, 
Li Talfh Coww a in<esto thlilwW isolate 17 IT 
82l-() ail IiT .110, wlhicli ane iniiiiic to he 
slal(lalrd isolatc ',Y.IV-6,sliow(l a sttstep-
Iilchica'tiot to tlti (,Y.I\'-K sra iii. 

1 ,82 

.
 

Table 16. Reactioni ofselected cowpea lines to 
two isolates ofaphid-borne mosaic virzv 
(CAbMV) in Nigeria. 

56 



Partich'sof cowpea aphid-bornemosaic virus Particles of cowpea.),ellozo mosaic virus 
Pizagnified57,000 times. magnified 112,000 times. 

IO( SII.II I)h'lillc' ill SItdv IISIuwtvt'i . .this dt1-

5thaIllt (I 1II.h IinithIMiv I (I In l I 0bcTOE(0\I 

IISSlIII(I III lIII,. ,1'15 Ih viII ,. , 1, 1,, l)ISS,. II'. 

Table 17. ReactioI oselectedcowpea lines to 
two isolatesofiellow mosaic virus (CYMV) in 

Nigeria. 
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Left, a tan-seeded coupea ine, (CNCx 252-1E) with combined resistance to poti,,irus complex and cowpea severe mosaic virus; riqht,a virus susceptible ,ariet) VITA 7., 

Virus Resistant Cowpeas for Latin America 

A lthough a majority of Latin Americans prefer dry beans, cowpeas play an
important role by providiig inexpensive vegetable protein. In northeastern 

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

3ut COW[W.i l)itluict011 li;Isas IIctcistrai ts to 

()VO\'(I e, incht dillg yie'(ld( losSes calsed I)\. 

(0\',' i 5 '('rc Iiocsaie \'irus ;1iii ll(he
( CSNIV) 

l)ty\i IC IIs1h)(-X. ' lc tihrner is:qjccific to le 

A\ricas aidi straints of lh lat(er alpcar to be 

diiflrtQ 'ot11)1 .V)(;l aI)13i~l-lit( 

(\I)M\V ill A.i-ica. Ied t ( \rIT( flell) yic l 

1()3s(s cttlS(d y l.t. \'itLts. Brazilian al I 
[ITA scientists arc i.w.rlsticcg rsistaltt,' 
it itrc geriililasi. 

(NC (.13It \daricty rchiist'l iI 

1!)85 cThrn'5iit'g.ctir 
 i Caohott 
It wa,-s sclee'te(l ill Brazil fhijlI a J1)oJ)llatiol sent 
fl'iiil I I]A's iadquirtcrs ill Nigcri ;iitdlhas 
llo\%V 1)('3'll (c(illlt-ldcdl I)\. sc relAlsIctts iil 

-Pt\' a 
carries fielcd-lhv'el l'csistllltic( to Iiyl\Virtns 

tiat BR Puntry. lai-scedd varicty 

c(OIll)l(.x anidi was tch'asIcl ill Brazil in 198-1. 
I I'',.\'s gerittj1lasi lin 'l'\'uc was\,;I thc 

dolnlr of, tle rcsistalce gelies.) ]tlh \'arielt s 
we sent Iy tle II'i'A/E.M II3.APA Iatin 
.:\nterican Regional l.gtnitt Pr-ogram ill 1985 

al)i x ialvly 20 sites (tiisii(I( of 'Bntzil. 
SI\'e ta-sC breding lins have 1owh'(Ie(d 

en deh'-eopcd that eomdIi11 r'istaote to 1othl 
virses. CNC.'x 187-221-2, tested ill ill 
:\dvcanccd Yircl Tl'rial in 1985, dei(cllllst'all(d 
gohoitt'-secyicl it i(tIl aleh' I8). ]¥riioiii.ti twcof,.g<ocul 

hcr lai-sccdcd fll( wit\6 01c11hibii(d 
resistanice (NCx 252-1E is shown in ']able 
19. Both fihs nowf1. lincs ar]( being used as 
l)lrcntal nuatcrill i 'rossiligll(- l)rog rtll. 
Bec:tust. n\ coutItrics irelfer large seed 
varictie-s, (NCx 187-221)-2 is a pairiculaly 
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tsIul 1t due to its coIlinI)cd virusparet 
d size. 

Out of 17 inipro\'c cowpea varietics 

1rcdS(( hy vaiuis statcs ill Brazil sillce 198 1, 

SVtVI'I llTt (irccty fri o I ITA ,eIllasiln aIld 

lollr fio21 c(i2Ss,'s inivolviil, I ITA g'Iiililasnll. 
:\lthough i is 2ot pmossihl ut Ihis ti2in, to1 

(Iht'l11till tli loal il'a o('cUlpi'd bv tI ww 

Isistaiccadiaci-cCpal( (ced 

cowpa \'aicti.s (Ivri\'t(d di't'tly firo l I TA 
g(Illpdasnil., Ilu'mIicrs ill Inmay liaziliali staiIs 

lavc plan d ihIl. Fo. CXdaIl)iC., at Iast i.() 

h(tar(s of EIP( .\,L I arn n(w g,.rwIl inl Cvara 
State. anul it is p.pular Aso il Piaii and Rit 

(hac do Noint. 1l2A( . 6 lhas sliiwiu pi2(sv 
iiict!cr-Ioplinl \.til) suigal canc ill Cvara. statc 

ind wvith coiloll ill l'ariha. and Mlatiaus is 

'li~dal hn 

\Iiis 5till'+t* Stil'l' Si'tt 

l i. suol rViiih 

Table 18. Performance 
of cowpea line 

CNCx 187-22D-2 with 
virus resistance in 
Advanced Trialsat 
Goianiaand Serra 
Talhada,Brazil (1985). 

CwpvaI irta's 

(:N(x 1117-221D-2 

,h,.di 
Pitiul hlcal 
CNC 0.13.1 
li l-Ituity 

\1,1 

2.0 

:1.0 
3.5 
2.0 

Illsaic 

1 

1 
1 

5 

Yivl 

I.021 

-121 
697 
1137 

kg,/Iia 

925 

850) 
605 
925 

g/ )) 

17 

20 
1.1 
13 

Trial X 25 vtii's, 
CV " 
L.SI) 51,, 
• IunhIuhr I,~ijilant. .5=tr'V iutttti!,lh : .','t in 

855 762 
21 29 

256 328) 
in,a+'dtIinl. 

V iru s s c'o rvs* oc a i o'(lt .";c e 

I lot%- sit'\'t1 l ( ianiia (.lixi lI wcighl 

Table 19. Performanceof (vpiics %I111 lisii Yivld kg/ha) (g/ll00) 

cowpea line CNCx 252-E CNCx 252-1 E 1.0 1 767 737 1. 

with virus resistance in Ch,,ki 
PreliminaryTrialsat Scrido 1hwal 3.0 '1 2611 110 9 
Goianiaand Quixada, CNC 0131 3.5 1 592 72) 1. 
Brazil,(1985). lR I-I t v 2.0 5 554 7:11 1 

Tiial N 49 e.li i-s .9.91 1711 
CV f,,,1 17 :17 
LSI) (5",, 1.16 280 

I=high~l' 'dal, 5= r r ' , r llo ohd ai. 
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I +"iii 1 " ' Improved Aphid Resistant 
(iNii)t.taIBR 1-1I\t ., ,h ,,hpi. Cowpeas 

ill I'-4IhI stil'r I)r'(;Illsi' (4, I n.,ist1114jl ll'n H)4
 

\ilutv (lis',,.
;ls' 


phids (Aphis craccivora),a major 

problem in all cowpea growing 
countries, not only cause direct 

damage by feeding on the plants but also 
transmit virus diseases. To help counter
act this production constraint without 
resorting to repeated insecticide sprays, 
IITA scientists identified several sources 
of aphid resistance. Then, through a 
systematic breeding program over the 
past four years, they developed improved 
varieties which combine aphid resistance 
with multiple disease resistance and high 
yield potential. These were first evaluated 
for yield in 1984 and retested in 1985. 

A white-seeded coWpea za riet , (CNC 0434), S. 111 144I ()I 1.41which carries thegenefor izinunit oo .J144ili ' Sl4'I\ cowpea severe ,nosaicVirus, was rehased in 
l. 

. Ii lIII 1h,1 ligAI4li(l iil. vNIt"444 11 ;2. illBrozil in1985. Itisbeing multipliedfor ch1\ IWiilll,. \Vi h1udi(I 'sisl;14Il 4il'ir'is.f rmer itse. fil h1114Is11 I41t t 
 'r<c("
li1411lU1I sl)'.,\s. 

Ih 441'v1'4Itl11,. s iIII1I ,tilltill, i tsills(.'(.ici(Jts
 
t( S11 ill'11 '" illsi-cls I h ' .4 
l'ils(tl
l,
 

'lit, 
 4 I,"1 
itil-uikig 44liI t Tl1 4 2 . Ii1 (ht 

tU' '4i,I ItlI,.fi)nn.I six \141'i1li1.s
 

1 l15 ' h4. 

iut1. h 41 tets1t.Ni4c4tii IT 83S-2114-I i.411 IT 
13S-728-.5lha4 th, t\11 lh iII\ lli i,. l at'miIda,T r\ ( -()l , ~l l t c fll All\ ii' . llh isu trllI\. \ % 

(,l 'i t l fh .." (I 
s 1,\\h~()tli ll(sha,,ht il)lt \%.l 

h(W;ii ols \ \ . , ' It,)il i(s ;('('S 
vc' m ll.l t(lid ill 

I' (list Ii1l11'4( t1tis 'l llsill144.;li( 41,litmi 


6986 ill0itilW,n;titmil trill. 
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Two coT'pea breeding lin's resistant to 
aphids(lift and rilght) comparedwith n 
saisceptihil, line ipt the middle. 

Tabl' -0. Yield pepformanceof aphidresistantcowppea varietiesat fit'e locations(1985). 

(ail I 1kl 1 ha 11 

IT83S-742-11 1,357 1,346 1,461 1,816 1,300 1,456 63 
IT 83S-728-5 1,328 1,451 1,271 1,555 1,404 1,402 63 
I1M'Is.7I1 

- I
1 1.117 ,IIIN 1.'287 I.I11') I.11 ;: 1.2 -11 1,2 

I1 81 N - 7._11;- 11 I.1 1 LII.(11-.11 I.01111 1. 011t, 1.2 ;1 1,2 
1I H.S-7211)-2 I. ) III N~ '1I.1II 7 111';2 1I pi 1,. 

I8I3ST-711-l I I liI I.2.11 1212 1.2:1 1.121 1, 

[1811)-I I 7 
, 1.7. 1117 I'll '1111 1.1117 711 

I.S1 1)(I I-,I ;17 727 i111 
(CV 21 jq 17 17 21) 

6 1
 



Potential for Soybean Production inHigh 
Altitude, Semi-Arid Regions of Rwanda 

lthough the soybean is a newly introduced crop in Rwanda, its cultivation is 

spreading fast as a complementary grain legume to beans and peas. Trials 
conducted by scientists in the ISAR/IITA farming systems research project 

during the past two years indicate that it has high potential in marginal areas such as 
Bugesera and Gisaka where the bean crop faces several constraints, including low 
rainfall (350-400 mm per season), poor soils (particularly on the plateau), and serious 
disease problems. 

lB i t tiII 71\'; l nhitrhi'shI I il ,tid gnililS II ,pn1ii itllt I)tll\illN hIVnr \i'dS I&fSi 

ills. lll ,thi l s j .. 's hill" iJ rllioll illt h h ijlh-l 


uslivc rhiz ittitIr-iidI ,Ss )I s tu,' wtit'()Il.ist I'll\'k yic'ds 'r \vw
t , kall( (( \' r nr 

h (In ta . ittalI1 alvin,nznzwnt,iljlt; id i slz \vzz ind"'lih. _; .'l'l nwdiznnI il; liii 


1 ( 1h'l h n i')ll( llli'| r lillS 11;111((. \'' ]"lli'd ()l,oW c(l ll () [ d ('r .lrc)]). ()\\. 

I-ii) III Jit m )\~ () . 11ilin (i .\. '';~ lL i)l ul'lill' . lilliv( )lI* i )] ; ()d 'l'c[t (i ';)' l-m 

*ll' d i , ' ('ItI 1M I p C()vllI illvd fl:,'dctliv .'lll' li.t-1 
' 

ch ri k v til1 m m -i i l ll'('SS i t-s. I n ,,-o Iib 

.ihv s th'1 ()hiji ivIhiii ltjal.tt 'l tK iigts i. 'r will i h'fil'v gl.prIt
 

l Ih)v.S i 'l41ill \vcn'c]in . 16v'''l ling ria i'ls ~s 

ll( Ihi t(Ii i,'fi' kg/hi . ih S2-77i7ll -htuuigtlt 

lii\. (IIId d lidilol' ch rtl 'ri 1, It)\ h* lillfl d I.\. -w Z)~s 

t 6t'lyii" , illt slthil It IVI)()I t)h. ill 
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"Pro Piziscuous "a id
 
onon-proilniscuous 
" 

so),beansdevelopedfor 
high altitudes. 
("Proiniscuous"lines 
nodulate with rhizobia 
indigenous in African 
soils andyield well 
without innoculation.) 

lill'i D~lys to 
iailiry I)ihirvaic\' Kiltiii.ihii ~i~i~Table 21.Performanceoffive earlysoybean 

10) 177 1.125 70lii lines at Dihiroand Kibungo, Rwandaduring 
I'alin'tlo 105 {;31.5 )8 1,071 October-January1984-85. 

L2-7 115 775, 2,09 .,427" 

PK 73 1 HI 0116 ) ..116 1,1)17 

D;I\Slto Yiehl 
Soy ilnlirt' Inh0ril kgiha
TGx 711-011) 1Table 22. Growth cycle andmeangrainyields
T(;x 573-6E 8ll) 1.231 of sixprontisinglatesoybean linesfor ther(;x 27-3t I,- 1,201 Burgesera-Gisaka-Migongoregion in 

'i 5:13-65c 110 1.132 Rwanda.
 

T(Gx :1t- l3fI00v 1.I 

T1(;x 130 13:
-122-021) 1.0 
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Relationship between 

Populations and Row 

Spacing to Soybean Yield
 

A s soybeans become more popular 
in Africa with both smallholders 
and large-scale commercial grow-

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

ilti, 1114)i u 41,1h l ill 14ryIIIv it! lis u114 

1 
v 't .(ll' )\\ \l - I I . ' ,,t l130 lisI tsr. d'( 

'r ;' 3i0 9 C 111-T d (lI 8 I(I )(-h11-2 6'1) u 

I 11 1C C 414I br;i I i11c ''lcm1 [%) fi4 lIsll)\\wrd . ha ril . '.II-r -itltioll~hilp bc'\\'-c'lt 

\i. *Il dal rh ljI'\%rl 1,\\ s. \s i114 
dista1 t( (l(I .i.fIl 75 (()6(0 It(15 , '3(I ('l.li-(in 

I(l '11,1I s .li(nc .tll.\ i hld i11t4 'uil5 11hIlirtl lily 

lt,,t'l 'il' ',ll-(: i'.I t'lc , tckw ,h\ \WIThl~ 'lp 

slacill ;111(1\ichl Is lf1 , S44 ('1h'. ;Is\\'ill) 11c 

ill 11hrf1hs. ItIhI1! Iligi'st \iel'h \illh IhIt 
d'h m.'Isl);rin ll t \i) hIvtr ' nitlen'k tilt(. S',lln . 

fil IIh(. 111 1 r (III'.c . \\ splc'inlps.
\ lw l l s hi s tr ilK \ \ cr i l l s m a i l l I c' i)l ; 1 t rtd 

(II.4iliI', i.nI li6i6()0lit Ipl 4'.Vl44ni6I( ll ;'IiIn(itlllil\sis cl tnZ \i(.'hl h ) 1 l ittll1i(c s 
i~~l~t~~l'irru ~ lll ll()\%\v(l~ rllll II III(. 'h 

11I 4 ri1 I 'llv lds. Tlv s4\1111 lilt4 
i(lis'ni ik c ills() It) lifli ull sp illth II<'ill 
pll inl si s ll n l . I lI\ i v' li d l t~ rlw ngl I en t] n lI h l 
silnilirainli. \\iilh spacing~s 10".-().t-n20(11n. 

ph'i~'n~a ll., 
']'his St d\ flits inllil 'il ollm s 161 lilrl-lcrs ill (lilt-

N ig 'rlil sl tll and( I lh r ill'-'ils \vhc'rt h()ral 

6-1 
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h 
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Spacings b etween row s (cm ) 

Figuqre i. So.)'bean varietal,)ield responses to 
changes betzveen row sweings. 

li l nl -1 1 .rs pl an t I I ix td r id g( 'S . 1 1 1 th is s y st w in l, Ih v 

'r (' I'\l ca i nlakrs nidgI4 's tilt '\(1insIIr1
' h r~x . at.nd tllem. n'idlqt-S arn. ltu."tlh 

90 1) M111 all. nt. 'rhl.\ call Ic cllalLig'd ()II\" 

11'c'ih l 1w a lini l ) I.l44al (wn'\\,ith 
Iraclor (o Hvc' li d
CT lM Vt l I l ' l ' M t(v * FI I I-I( ) \ % l I \ ( < r i d g e~t ' s t s . 

Pl uilln , ()l I'idlprs is Ip'ac'iccd ill parts (I*lItlc 
s;I\,illllli h avo inl IhI(- pea'k;1\, i nloisitu'n, stn'lss 
' i~ pl-nio sland I() htddI~ t(Istun'' t ing (h'-y 

Sl)t-lls. 



Find(ings (& this 1E(EEstil e.st t hat 

latiEn and1( fll it) 'gapsI) IvsIili iiiLhiE IiE . Stand~~ii 

iEstia I ihlt III ( )IEiU n Iiiit. fillIIE~E i III(v\I~q w2E' 

hEi.c ILE rc JaLsEI Enl wIla f jE hE' lrn cI IE 

reLsciailich Illa\ht w alllv LLLEL!LEEEIS.mfEindS 

SRvln'apis pIlii ti'd bI afarme~rand hiisfailI 
undeh', 11q/ populain lin an ilt('rCrop 
situai~tionI. 
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Testing Tropically Adapted Soybeans for Resistance to
 
Soybean Mosaic Virus
 

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

serious yield losses when it is epidemic. So far, in Nigeria and other areas of West
and Central Africa, SMV becomes a serious problem only in the dry season but

because the disease is often seed-borne it can spread from one season to the next. Infected
plants may be stunted and less productive, leaves tend to be narrower, leaf margins turn 
down, and blades become severely ruffled along the edge of the main veins. 

SoNvlwqall lIh], rn'sislaill to. ,SMV were< tc.Sl(.( ill Rcalizinzg thic I)otntial ]lrolfhtni of' SM V,
l985 l6.'i .i<(l and agrolloiic chlara i.'rs, and sc'ic'nlists c't'ossc' l,'l)ic'ally\- ltc lira', \vithi 
li11.( with l'ltJ)i(cit adal)tdlio l, high yic'Id, alld SlI )can inrti ctdtilllls Frotin iIW ['.OS. know'n to(lcsir-alfhu ;tlr ll()Ili(" c']lal'It'c IAStCs It()%%' I)c' 1'c.isliltlt to) this v'iru+,. sc' I'gi-ega iIn F"., 
illt'<rl)ol'l ' SM Vl 'istl i . Talh 23). f)l)]lilatiolts flti thtsI (r-flt.5s wcr!. grown al

l'lC W,+'<,k nI)lrs¢.nts a ('(o l)lrativc c'llir IITAl hcallflalt cltrs ill tlhl( 18)3 84 ( lt'.\sc.otllhetwc'cilOthe' s , alI~tunl-rc'dc-s all \'ir<ohgists at withit .,tisn'pltilflIc(' imtrol virict.y, c'ac'h F1llt ill
IITA andl~ will) III(' ]ll n ttiollal So\vlwc ll thle Il):tnlltioll was illo(.tnlat(.l w.ill) SM \V 
Cit'cter INT''SOY; ill te nittdl States. isolate "Miclo-A' a highIly viiun'it strain of 

ti(; 14111 scu11it Iitg
i ,ld s ha l i l, i llg * l .,d g i I Ig * * I l heig h t ,L I1t . it \ o . I \ ' * * * 

E11i1\ kg/ht ] - I 5yI,;s n', Nico,,A SMV-I

56 12- I 2,709 3.5 1.7 70 97 t&2 scgr. ]
'l(;x 1035-271) 2,593 2.0 1.7 78 9B I"1(;\ 1035-26) 2,505 :3.3 2.7 73 97 I I'1'(;\ 1035-281) 2,391 3.5 2.] 08 1(O 1 2 
5631 -2 2.392 1.7 1.9 71 !)It I
T(\ .136-021) .h6 3.5 ].3 fit 

I 
97 I l&1 (s'gr.j 

CI iII IIi ii 

'l iati ,, I ,.125 3.3 2.3 71 1DOS1,111daldtcl,2 21.5 0.1I 0..1 7 1 

231 


*Sl.l'l.,:l; +l10 11 " I t(riwhd 'hllhil ,1/"_2 


,,,. 23 l9,11 32.9 17 2 

. .+Ill ' _N+,[' "50.+/",_-. . 50 75,",,,;5 =-' > 75.",, th U+Wool,
• *il.r/ .i,, ." i illlp+nV1 ,+lor:2L ., oi/l,,',,/d .' h-mil.h, rm,' p/aet.,;%l,,hiin - m;oiln l it noia ,,mm,/,lwgl: "4= mlostp/ llh 

,*'S,)/l~ll ll lll ll tllx Ifll/l mrl l/' ." ] It, il( . o |/ lh ' 1)1114 lll111. 

Table 23. Alean.yield and agronomic characteristicsofpromising soybean lines with resistance to 
soybean mosaic virus (SMV)grown at Mokwa, Nigeria(1985). 
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dw virlis which causes svvcI.t- S\ 1111millis. Plants 
.S11mvilig SNIV sylliptollis wI.I.I. pIIIIvd and dw 
I'VIlMillill" plaills lI;II-vcstvd individlialk 

A fi.\\ svcds fi-mll vach plilm wrrc Icsit'd 1,61. 
I-csistalicc (1) SNIV and ill(. rcillailling sn'd 
sli(m.11 it) pn)"cily I.mvs ill Illc 198 1 rallIV S(I;ts()Il. 

Al mlit lialf (& (hu plants Ihill shmvvd It() 
S lliplmlls afivi. ill(willillion ill Illv firld (It(. 
prvviolls (I1.\ S(.ils( )II hild sv Ill 1) 1 (m is ;I h cr 
iI it )(.It fit Iit)II i111illc sillilt. is(Ihl Ic ill Ilic 

IVCI Illmisc. Silwic p1mils 
firld ill 198 11,1.( n m-s (,ftlic lillvs thal)111pI-()gcII\ 
"ll(mcd ]m I-cactioll ill Illc gn-vidimisc. Tllvsc 
plant's gi-mvil ill pI-()gvII\ nms ill illc 
198 1 B.5 (I1.\ scitsm I w1wre IIt(.\ vrc Icst cd 1,61. 

11(dillit'lioll, S(.(.(l st(wilbili I\. and 
ing. Tllc plants acccl)(abIt. 161. Hirst. ir;iils wl.n. 
hiti-vt-sicd mid uscd ill ;I \IvId triA at Nh)k\\a. 
Ni -vria ill N85. 

At Illv llmst rcccill slauc q, svvd 111-mil 
CitCh clill-v ill illc licId trial \\its iwaill S()%\.Il ill 
illv ,rcclllmllsc and wswd with S.\I\'-'*.\Ii(.I.() 
X, illid \%ilh illwilicl. is(dalt. SNIV-10, which is 
1c.'s irtilvill, lll()tl"ll I\ pical (d'dw vil-lis I'Milld 

(It(. It(.]([. S11 fill., lilt(., ITsistilill 1( -Nlicno A-
AlT 1.1-sistillit t(I liw ills Id,illu 
VII-11". Lilivs sll()\\.ill,. m) S\.Illl)(()IIIS (d'SNIV ill 
(lic Ill( nist. arc Icsicd I(t it sils( cl)(ildc 
\i1rit-tv its wcll its Imst-nd(wicill Invillis. 111)(d) 
back [(",Is ilre llcgillivc, it is ;isslllll(,(l that (It(. 
lilt(- is rrsisiani I()SNIV as Itm-curs ill Nigri-iii. 

.Soniv ()fthc lhics shown ]it 2:1 (k) Ill[ 

havc adc(Itmit. I.c.sislialict. w sliam-l-ilig and 
l()(h'ing, aild ill(.\ havc It()[ brcll wswd 1*()I' 
Illcir I-vactiml to whrl. disc;Iscs. All dw lifivs 
listcd ill Illv labli. 1.1-prc.svill cal.k.-Illaillrill" 

I\pv.s. Thr\ will Im-cl-11"Sud \\ilh ()Illcl. In)picillk, 
ildilplvd lific", I() bring ill w1wr I-csistillItT il, 
111TVIISMA and nI illcm-p(willf. SNIV I-c-Sislillicc 

inti) linvs ill wlicr mattiril\ prmips. \V(wk hits 
Im."till w icsi wlit'l. Imptililliolls 0* cr( Sscs 

ildilpird pal-clits alld -SNIV n-sislaill 
lilicsfi-mil zillikilmralld illr (*.,S. 

S( )Pbean mosaic virits:Symptoms of a 
com mon mild t),pe (1f:ft), (11111 a Severe t),pe 
raretifoundhr'N qeria (r qht). 
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Scientists develop improved mize'vaietiesfor imi nt Aficecologies where the (rY)p is 
grow'. 
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Annual Report Executive Summary 
Maize Research Program 

cnognliziiigtdl(( tsti-cengthli resear-ch icw a mlaime pm'odrctionl illfia 

p) . IHA ald( I' esla Iis ()I pograni low Afi-ica in1985. Il(I IIIs, NI t dMI It01 

msitsigificant uniyria aing (& tisgadoiigoii IhIIi \.(ao. was' thtie l('I~t)iIsltll ll()I'O 

Ilidll)it.ilc It I(I1('5 WIIit' Ivl)I~It' sic wigh thcii-i 1(110~iIll A1(ria tX('j ve niahovec 
5(8 levl\.( sciitists ; il Icd and118/biacli0 l5 and(';IIIviolll(t'lltiitig iill Il(llet 

ti' tillb l()I hrIclli laltii' lwd tl15i Alca . is IluyiiI'\ ill'l is I I Hsbo Maige 

N.'1'aitl igi iw asIIIpsigo I)till t )I;ltlle n)atc rotiittlIl i/8t. 

Ten yea rs of*resea rch and breedingfor res tance to miaize streak-virus ('MS V) ani 
.\fiiaielltrlelillit (1i51a51' was(tljle ill I9 8.5. It tmil (& th11)) tCO Mll icaIIyis ('m 

illpltill (israses ill silh-sallaralI Africa and(widlelyd(istliIbtil acn~ssilt' (Oltileilt. It cail
 

brt iiisigiilifiait ill Solo \vea;l'sareas bill1 tini striki's with r(iw ((a~statiilg (lOJI losses ill ()tli( 
(';Its (W itlaces. Ini exa;Iile(. a St-'t'I't' NIS\ t'jiueillic octrelill 19!83 anid 198.1 ill all Il(c 

5aI\,;lil /.olit.s \\est Ahica,~i s('vI'-iI' Zrn(fl, midta oitlii'ak was mepoitcd ieee iitly amia, 
.\iigt th. N It ha IIbiqhIt. aild Sttlit td hti stit miiil Airicait ('Otlitits. 

I'lI histite's wor)ik wi strevak it'sistaiic' is a (classical t'YaIljl)le. o&a welvtl I(Itui5t'( anidc 

lit'relevnbre~lies 1 (1 I'itiItreai aiid t'tillpwill i'e 1llnrit ral'sIt 1) a-it co' lim 

Ai''ia'(ihc ilhiat' Iitlil'ssaeis brocst' coieilt.)gssNlaivr(gilsts and'n-salilt'IIT 

ati11vl-itialle(isola \aiei('s h ave ec'ie disjmii 
\aii'lt'dl ahi'('ad\'l('tl-lli iicgrown inateamstsiw Nxw 

selcte c )prcpwillt Ow1( trakn rsci 
(dtwlri' lital (iaricts Asen11 

eptiickIt'~ I-,Cio.v~S &A-Ii' aul /am-11.sil at iiol i tit'rs.I aihit'vr'isweeo 

1)1'adt'cnatlt'i std byvall 1l1lt1tttlalI pt'~grills, t ie prtobl'm ttl'st r'a k in Ah'mica wtuild ibt'50i\'t'. 
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Pai-I. ol'tlic %voi-kill tll(- sti-cak i-csistimcc bi-vediiig pi-ogi-itill %vasdevowd to Collvel-sioll of' 
sclco.-ted iioti-sti-v;ik icsistilllt villictics to I.vsistallt vm-ictics by Imckci-ossiiig. 'I'll(, vai-ictics 

sclecwd bitscd ()It Illcil, p('1161.111micc ill sevel-ill AII*IC;II1 COMIllies. Comclted vmicties 
im-lucled ill lit(- stiviik I-esist'llit-c vmicty tI-i;IlS ill tll(, lilst \,(.,Il.s \villl ellcoul-agilig 

1.(,Stllts. 

While emphasizingstreak resistancework, scientistswere not neglectingother 
constraintsto maizeproductionin Africa. DI-OLIgIlt \\'its ]M NiCtI lit I'IV S(Tiol IS (I UI-ilig 1983 
mid 198-L'I'lic I RAD wit Ill lmscd ill Ollilgadougou, Bu i-kiiiii i".ISO COIRTIlt I'MCS its 
111SCill'Cli \voi-k oil tl-.(, dvvc1opinciii (X leclillology to Illillililizc tllt- cilCct of' (11-ouglit stl.(.Ss. 

ill Bm-kiim Fiisobytlic 
licipcd to 1,1111oll*, illcl-vilse Soil \\,;It('I' ITSCIATS. 1111d mm-kedly ii1clcase gnull yields of, 
Illilize ilild o(IIcI*(Tops i'l Illc pl-cdomillate Soils ol'tIlilt All implellicilt ildilplvd to 
mlillml tl,;I(.Iioll 111d (Icsigiled lim- tiv-iidgiiig \vits fiti-in tcstcd ()it it Im-ge sc.11c dul-ilig 1985. 
Pl-ulilllillillv nvolls illdicilic tililt it Ims possibilitics to Imike Hdgiilg Icss litboi-ious mid mon
illu-m-tivc to Cll-Illel.s. 

Fill.k. III;ItIII-iI)g vmivtics, (-vell (11ol.1911 potelitially ImvvI' vicIdilig, ill) obvious 
ildvillit .il.p. ill sllol-t 1'.1illy scasolls. 131-cc(lilig villietics \\.ill) 60 9.5 dilys to Ill'ItIll-ity %vas 
CI1IpII;I.Sizcd ill tlic Imst ill dic Nlilizc Rcscill.Cll P1,0gi-ill1l. Flo\vcvcI., cXpvI-ivIIcc ill tll(- Imst llc\v 
ycill-s Ims Sll()\%'Il t1lilt ill (Il'ouglit veill's itcloscl. fit betwevil tlIc c1li-clivc 1(.Ilgtli 
S(.;Is()Il mul tll(. villicull tillic ol'Illiltill-ity is I-cquil-ed. ill tll(' sudmi sitvillilm Illily bv 
beitcl. off 1)1;llltillg cill-licl, Illiltunlig vmivti( s ;kt l(-ilst ill pill't of' divil. fidds. T\vo VCI*V 
cill-ly-Illillill-ilig locill villictics \vitll acccptable yivId powlltiA idelitificd by tll(, W"1111 it I 
Bui-kiim 1-%iso. I1116i-ts comimic to flm-ffici- impmVC Vield potclitii1l, ilgi-ollomic c1lill-actelistics,
1111d il(LIptilbility ()I*Ill(-S(- vmictics. 

:\I.(,;Is cultiviucd \vitli in.tizv ill lit(, Noi-tlicni Guiiicit S;wmma mic (900 1200 mm 
nlillf"Ill) illcl.cilscd (II.,111111ticidly ill (I)v Imst t\vo dcc;I(IvS. But Islit(- III'lizc spl-cild So did 
mn.('(/ ;I pill'itsitic \vccd. A 1984 85 sm-vvy compIcted ill Nig(.I.it, 11cilill, alld Togo Sllo\\'(-(l
t1l"It 1111del, seven. ililo-Sultioll 1111,111cl-S ;Ib;IIId0I1 (IlCil' fiCHS' I)CCMISC 0I*L'OIIII)ICtC CI'01) filiIIII.C. 
Evvil ill \\.(.Il Illalliu)-cd, liiglll\. I'cl.lilizcd cXpcI-iI1l(.II(iII fidds vivId l-eductioll of'susceptible

\\,;Is IsIligli its 901)". 
'I'lle 111ilizv Ivogi-mn iiiitiiitcd sci-ccuiitig \\-()ik f61, Sti-1(1(1I-esistillice Oll.vu vcIll's ilgo uIldcl. 

Ilmund ficId ildi'sultioll, illid sevel-al illbl-cd lilics mid Ilvblids %ven.d(.vvIopcCI Sllo\\,illg
to]cI..IIIcv;IIId I.cdtIcvd (Imimp. tilldcl-Sti. aa ildi-stillioll. Ulli6l.tulliltely, becausc Ilatul"d field 
ilifi-stiltioll isIlot ullili)I-Ill ;111(1 sollivii1lics Illyn-diculblv, it (Ims llot pci-Illit ciliciclit bl-cedilig
pl-ogni ills. TlIcn-161-v. i[tt(,Illl)ts illc 1IIIdcI-\v.Iy to dcvvlop I-cliablv scl-ecililig
Ilivillodology ill tllc licl(L gl.(.(.Illl()I[S(- ilild labol-iltol.y. 

Wm-k Ims (-mitimied to sci-vcii loi- i-csistimce to st(:I1l bol-cl-S, Iml-ticulill-1v Stsomi(i ml(imislis
\vIlidI isom. olfivc dill'i-l-clit specics callsilig sigilificillit yidd losscs ill Afi.ica. PI-ogiess So 11,11,is 
()Illy Illillgilml. 'I'llel-clol.c. \vv I[.(. illtellsiFyilig (.11ol-ts to develop ill-tificial mass I-cill-ilig
filcilitics lol. milizc mid n-li;IbIc (idd ilill'sultioll wdilliqucs. 

All liougli st;ilk i-ot ustuilly docs [lot cpidemic pl-opol-tiolls, it cilliscs fi-olll 10 to 15",,
yidd 1()Ss(.s ill 1,111-111cl-S, liclds (Ill(- to pl-cillatul-v oI' Illc Illitim. plillits alld m. lodgilig.
Al-tifici'll fivId illfi-st.1tioll w6uliques 11,1vv b(.cIl to lit(' tl.ol)i(,;Il clivil-ollillclit ilt 
Ibildim li)l. till-cccilusill m-gimisills"Illd tlivy;1n. bvillg used tosci-ceti fi)i- n-sistimcc tosuilk i-ot. 
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'I'lle t(,Clllli(ILI('S It-(. 1-cli"IbIc iiii(I tillifol-ill .11)(I b6lig Wi(I(I), tls(.(l 1) , 111.1iZe bi-cc(lci-s ill 
I)ol)tll-Itioll illip-o%'cilicilts, its ;is ill ilibi-c(l lilics ;111(1 IIN'bii(l (IcNclopilelit. 

Stol-tgC ilISVCtS ASO ICCOLIllt 161. ;1 slill.(. oftile loss(.s sliffill-C(I I)N' 11-11-111CI-S. 131-It our sciemists 
tllc%, Cilli (levclol) iil;liz(. v;uictics ill dic 111till-c \'Vill bc 1-csistillit ol. tolci-illit. to 
Obscl-vitiolis (Itil-iiig 1985 slio\%,c(l gi-c it viu-kibilit%, .1111olig Illilizc villictics ilil(l 

IIN'bli(ls ill 1'(Isl)ols(, to lolig-tel-Ill stonl9c Illick.l. liol-111A I-oolli W1111)(TiltUIV ('011(litiOlIS. 

Research in the hybrid maize project, supportedlargely by the Government of 
Nigeria, was intensifiedin 1985\%,itli ciiilfllilsis oil Cl-oss liyl)l.i(IS 
to cllablc 1)1.o(ltl(.tioll of' Cll(-.Il)(.I. scc(Is '11A obulill Illol-c stable S(-('(l 1)1.o(lu(.tioll. Oil-fi11-111 
(It-Illolistnitioll ti-i;lls \V(,I.(, (-oll(ltl(-t(.(l ill illillost all ill(. stittes ill Nigcii;t. Agi-oiioii-iic ti-iAs 
WCIT ASO MITiC(I OLIt ill tll(. (liflIcl-clit Igi-o-ccologic;ll ZOIICS Of'tll(' COLIIltl-N'. TWO 1)1'iVilt(' 
scc(l coiiil);uiics (oil(, fi)i-iiic(l ill ciidy 1985) I)i-o ltlcc(l cilollgll IIN'bi-i(I sce(Is to 1)1,lllt lbotit 
1.0,000 11;l ill 1986 coul);u-c(l \%,itli ()iilN- 6,000 Ilit iii 1985. 

Soille 1)(-ol)l(- l)(-lic%'c tlllt ll\'I)I.i(IS it Ii;lll.o\\'cI- 'I(I'llmiltiolill nlligc ill](I t1lilt tll(-il
I)ot(-Iltiil Cill) I)c 1-cAizc(l ollIN. lllulcl. goo(l gloNvilig coll(litiOlIS ;111(1 11MIlilgC111CIlt. ItCSLlltS 
obtilioc(l Ibl. t\Vo of, tlic (IOCS 110t SLII)I)01-t t-iS I)CH(T. 'Flu-se IINII)I-icls I'Mill(I to 
))cflonll \\,(.1l;l(-i.oss (lilli'lcia ccologicitl zoiics ii Nig(-i-ii uuhilso uil(lci-Stl-CSS ('011(litiOlIS SLICII 
-is (11-oliglit 111(1 Stng(l illfIcst.1tioll. 
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In thefollowingpages,afew 1985 researchhighlightsare briefly described.More 
complete information on these topics and those mentioned in this Executive 
Summary can be obtainedby requestingthe AnnualReportofthe Maize Research 
Program. 
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Development of Extra-Early I.l,,l, .i lll', II tl,,cl ,,, ,,%vatlr-hiolliig 
ll ihldlh lInicaw)a ity of,(IllI)rel( lSoils iIlIJ)o.

Maize Varieties ilioll.,l) ,.,,,,1,,1 l ,. l I ,lgti,of,,i,.t.,tive the 
gr~owitlg st'-asoll and tllw \'-rictv l(11]:,rv1I 

12). 1In t0o)osequch . ' Iria]i, at Kanii oinsv, 
Iurkina lasoiii I981 a I);L(l %'var" (arlini.ss 

n "bad years" when the rains start too %,istli kcvN I.(tor (h'wrininng Illa.it graiin 
late or cease too soon, extra-early 'ie'd. Only 227. nini of rain .llI itw,ce 
maturing maize varieties can play an Iplantillg tinl( *iul Ii,.vcst. 

important role in the Sudan Savanna of "l'le calrliesl Ililttlriing ;i1icl I15t \ilI(liig 
semi-arid West Africa. Farmers can Varie'tis wrT RMvtir'i Ia il 11d KOucldugou 
minimize the risk of crop failures by local amiong six \aictics te'ste.d. Iloir mlleall 
planting varieties that reach 50 /o silking yivlds across five )ositions alg the [opo
within 42 or 43 days. Ifa farmer is not able s Iingiillgangc I to) topIt)o tlI \%t.- (36 
to plant until July 20 because of weather kg/ha imi(I 3-10 kg/lia, resp)ctivi\ly, its cotll)arled 
and/or soil conditions, extra-early matur- with I 19 kg/l aIr SAIA-2 and 165 kg/ha fir 
ing varieties could make it but not later K.imbIoinlse local 1)oth later Inatluring an
maturing ones. ttit's. ofativ )(t.xpimc'ntal(II I lie )lots arid thev 

Figure12. Rainfall andpotentialevapotranspirationin 10-day periodsat Kamboinse, Burkina 
Faso in 1982 (a "good"year)and 1984 (a "bad"year). 
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varieties thdt liolnially llower' alt'in' 50 days 
nevi'r i'cached 5011,, silkiiig, even in iydi'omor-
phic soil. 

HFow(we'r, ill av'iagc o, I'btt(l raiilall \t'ti5rs
c'arl\' or. ni.Iill Illa tiling v,'lrictics ilroducc, 

hligherl yields thanl tht, extr'a-cial\'. Evenl So, Ilhe 

latir art' still ic' 1)tiill' hi "gool \cars iil 
with Intcdiitg call bc, fitrtlOr ilpi-ovctl. Il 
1985 trials iin li-kina laso, thrce varittis 
lIuhrsaigaI 'l'olho, Chut' 31-1 x ,t'x .171 l', an1d 
(.JP which silkcd in .12 .13 da 's had ntan 
yrain yicids across tll't'(' lcati(ns (Kaniboinse., 
iiilptl,, awl Saiiat ranging 1Imm 2,.11t to 

2,985 kg/ha. Ctii)alnthlct an yiields fill vaii-

In the "bad" rainfallyear of 1984, the best 
yielding extra-early local maize variety in 
trials at Kamboinse, Burkina Faso was 
Raytiri. 

ctihs which silked in 50 to 5.1 lays ringed hi'oin 
3,64t1 to -1,126 kg/ha. But because no ot can 
acctrately prtdict a "good" or "hlad" rainladl 
se'ason, philltilig Cxii't-.i'l' maiZt a1t0ng with
olhi',"\'ACiOtCS illprcoves thll (.11;1cha.c.soI" 
hl~n'vc'(sting something, 

Mand pcoph, in the Sudan Si.'ani ol'scii
arid \\,(St :\ica count on maize to fill tIh' lod 
gap during the "'lunigcr ptui'iod" betw 'n tlc 
tailh'nd o0'10d stocks oli plcviotis stason and 
tl harvest of the latw local st'ghons and 
mill'ts. This ltodl gap s'ts in tarlicr fiilowitig a 
"had \-car" which ciphasizcs tle ieed to glow 
very catch cops sito t as t'x i-c. il maize 

which can bc' hta'x'cstct and 'atn hte'fi)'t m:
tu'itiy. A \'a''tv of' 70 da\-s to imattnitv can I(h' 
har'cstcd and t'att'li as grtel' iliaizc til -tlit-colh 
60 ( la's altcr planting. 

Sci'ntists at' ctllecting and set'cting ad
dihioial g'n Plasi fi l Ii fl'clit parts ot"lthe 

ycse'tIy availaih'wto'ld to imlpitrve material. 
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i il~ l tlt| 

,gt tSfill,
' " 

It1111121 l I... 	 Selected upland naize 
varietiesdeveloped by 
JITA have shownyield 
superiorityunder 
different inanagetnent 
andstress conditions. 

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

s hybrid maize in the tropics less stable than open-pollinated varieties as commonly 
believed? Based on IITA scientists' experience in West Africa, the answer is 
"sometimes" but not "always." They have observed the performance of hybrid maize 

across different environments (forest vs savanna), management (good vs poor) and stress 
(drought, streak virus, and Striga)conditions in Nigeria and a few neighboring countries. 

"I'le 1\Ii(I v rict \ 8322- 13 (1v\'ihl)qr(( I)V I 1T.\ Ir C i ()II ll 1, . lest ()catills ill (il11CTmh , 
hissli n\ Vi(h a Ial)ta l lhll st Iss l Cr,'IT. hl\I)iri(I 8322-1 3 sigiiilicaiitly oiil\iclhl (Iy 
IiI thU s(v(l'( -(II()lgdhl \ ar l l!)hl, , it \..s (Stt '(l 3!",,) tl( (Oj) icli.(iig check vrietv lPoza Rica 
agoiist tll- tW',O h lst \'i(l(I lug ) )lIn-I),dlli cll( 7822-S, . 
\'aritties 'I'71i aiid lP(,a Rica 78.13 1acnss six Stbiiily(Fiv ihv)ri(II 8i22-13 wOst .1( te'sted 
](11llilnls iI Ni ig ' '1 firest6( aodI livc sa- 1110(h'1 two (lill'el lt stevss oziclitioiis stlcak 
v,,,ti . lh ' h) vi'hhIe , av'tt agco~il 1gi/la viruis aud -1ahrnl/wa. Uderl)i o .S alihicial 

~t' i ,"I l)issinr', ,more gr':i,lc I).~Ir( 6 ..5 a1(1 I. 1t/h i llv I,'o sinicak it I)r(hcc((I .15",, 
()rvllt-jl 1 llltl(l va,ieties. tl;tl the streak rnsistnt Po.za Rica 7813-SR 

Siziiilar widle.l~t.Iti~mal yich(l stOlilitv\. tIld as c(lltrol. virl. 4aslisl a Tll il ce o", 
tlis lvhli 'ri(rolsrved agail ill Ihe 198llI 1( hI'l>,'ih tunncr ,autirual Srhtga iiilestatiuI at 
1985 c,)j)l)iiig sIas'iis ill Nigcia l ii(shiiie Ml)kilva, NigIria wa.s 27(0",, 1 ,' thatt ti tl ) 

(1th111 \ elst :\lrnohl ((lti,Itirs. ll exalnle)., ill vichii,,g OI)el1-)(,l il;lt(C \alrict\.. Tlhis shIo\vs 
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S(III i1(Iv'1Inl.ge( )f lllc (I4\'(IOiv1C1. ISistlllt and4 7A1 t/la ncspvc~vuvdv ilc 2.1 ).Avragv 
l)I.(h.diulg ill 111du/.4 ill 1111- Irajluc' VIIi \,l liol i(411S u4(IS1ii Ilic 1t llybIl-i(S 111141cl pl I 111a111.gc
stresses havec alh-k(14t\viid. mcm11 3 .7 i/ha i37",, iiigluu ill tlu~l(. cs 

(1111,11041 tliails cmidull(c(I b 1)4. 1l Z.411.l '~lsill 1\\4.44 

4.1144.4Ilue \14ic(I supLJ4i441iIV ()I' sch-li-l4( 1Ilwi(s 114(11c wcn .44I f1111I~(h\ ill N igelia ill 
such as 8:322- 13 and 8128- 19hInhc d iv-ic 19t8.5l~. it is (sliI11lt((I thi ll1.~t1lta~billi 

111ll(12,114l i WVilli nuutw ld(441(11041. will bv phiiicd ill 19~86. Thew shlcss stoIv\ ()I 
g4444( 1alagLCcllIm. Owlwtt44.44I\IIi(IS \ivldcdu l\1wlid Wmll/. ill pans11 0' Fasi .Afiica. Nnuih 
:12",, 111414 illit )4411 in mid salvaniml mincs(4 .\111CTica.ad 'lunytjcmh11 bc4I(J)(ti' ill W4S1hiit (411 
111,411I Ilu44l-q(I-j)(MInjua1( l'SRI-\\- I ii-6.5~ u/Imi .iic ill 11c filtuii.. 

I ybid.11( 

11128- 19 66 
IYWIO.P., 1.9 

44t)1 O.
Loci 1 '.22 

Sill(IIIIIIin 
113122-1:H 7.5 
11128- 19 7,3 
I/.SR-\V. I ()P.) 5.6~ 
1c;( I .1'. 2.3 

*l-rwilz/ t4f l'j )4/20 V.444444444(/4//.'6044141P.,40,4.' 

4444414t noMill) 50 ,o4444d111444114oo?11rd 

5.11H.2 
11;5. 

11 :.2
1 3.21.6 

5.-1 11.7 
6i.7 7.7 
3. 7 i. 7 
2.2 -1.6 ~ 

3.5 2.] 5.1 
2.7 .0 -. 
l ~ :3 

(1.5: A 

.3.0 1.7 1.0 
3.11 3.; -1.0 

2.2 1.1 3.8 
0.9 1.0 1.3 

44444444/444'44441. 44 

olil.ft nliiglw 

Table 24. Grain yield 
(t/h.)fhybridmaizefor
on-farmn demonstrations 

Nigeria (1985). 
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8329.15YellowWestern 

Left, an enlarged close-up of weevil attacking 
maize earsin storage;a weevil-susceptible 
varietY, Western Yellow (above), suffered 70',, 
kernel damage compared with less than 10',, 
for the resistantyellow flint-dent hybrid 
8329-15. 

Weevil Damage: a Comparison of Different 
Maize Varieties 

A frican maize farmers suffer heavy losses because of grain deterioration during 

storage, and Sitophilus weevils are among the worst pests that reduce eating 
quality and seed viability. To determine the susceptibility of 22 maize hybrids and 

open-pollinated varieties to weevil attack under long-term storage at room temperature 
conditions, scientists conducted preliminary tests during 1985. Also, they examined seed 
viability every month through germination tests. 

tllliz ' J'iqliqn I \ 14, t'' 1,)IHc' t'r' iI (1c\ h' (+S .\lllw tig scvv 'lit II ll illclia ls 

\i 25' t~ ,q 11 i \,' ii B :;29-h in]lll; g( tc lc' l t 'c' I ll I lllt f .t )r
 
'tll'd 1,-,, .1110 c11 t fig '. w 'l 


- I.I llt%% il '''I li '( S 

kl i -ii-Ihnl hd iiitg c1iiiip2 -13l ilir .]t . Iiilizzv ()n(.1.t't' 

,i gn'€ 8 
..A iipitolhiv\ Iii~ztlz'vit n tizc, h~l riidns,83'.21- TIZSR-\V-I 1)[1 \%;Irs du ' I )\1. .\.'\ 's 

\ifi 70''' fi i\ iit\\\'t ,, I(44M-lh 9 - . 8 2.-- ). ;iuulf S kutl I1 

18 iiiiikd wit I si \ il Ics. (liii-i 20"'h(d'lilg < 1 " 1) ()WI I I It .sbI)Ic' 25 lT \\'('I&III 
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:\fiica IN84-Rai \'t; iIiW It-( 
highl vsustSile to 'hc Ibici-,WII~C1we'vvi I a ttac k. 

a strCiak n-sistant va~iicty dve(IVilj)((I firoii 
(1 IEMIIs tropical populaiont La lPstui, is 

Nig13I.III losti Iutc ofii \ricuiIt in-aI IRiscai(I1 andi 

lilillillg. Al!so, studivs shiow. that Owun. is wide( 
gelletic clivei-sity ill I IT's Iluli/.e geniuu1plasill Ill 

rejlatiozi toi sLIsn-iiityi toi S aeii*ttick. 
Scvci-aI I, ictoui5 aI known'I tol iiifltic. stiS((f)

tiliIV of, lludze/ to we'il ;ittlid . it tight husk 
Coe hvp ril ldiii-statioii ill the iId, and 
kernel Iiaruhiess iuiay inere-- with iivipositioni 

if1lgicail stiudiis ie 1iiidei'.vai 1(ocoiifiiii111(es 
fininiigs and( (lt( 116i (~ei~~Iln he 
mcichaii 11 oh ics istdile. 

Table 25. Damage to various maize varietiesby Sil1ipu.%weevils. 

t(22 i /i)i tipd V iiiili t I. 1s I oe.t 

IX tl 1-sR 

11329- t 

*H *.151liiiiiA2qI/ct 

I12 - hiiINli/,.70 

VI 

1 

/in-Ini// 

to thu in it(, 

(ThiH/Ti30i 

8,0l 

LO 

Anii/' 

95 

95ct 

(1 5 

1.0.11=Dd 

1.2a 
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Conversion of Maize Varieties to Streak Resistance 

lthough a number of maize varieties developed in the past by CIMMYT and IITA 

were identified as superior germplasm, they lacked resistance to maize streak 
virus disease. Therefore, to increase the scope of their adaptation and adoption by 

African farmers and increase the diversity of maize germplasm available to them, joint 
efforts between the two international research centers was initiated five years ago to 
introduce streak resistance into these varieties. (The seriousness of this disease in Africa 
is described in the Executive Summary). 

]"u)ilrtcl) Illalizt.v.a iclics ;111l ])(q)[1nit 16 ll(' slaV((4,01cl)[Is cI t SII ge p 'i(((h l( I() (]is|Il'-v 

il()sll\ li l ( NI.N I 'I' '\'r's'lc.cl it I II allsllissioll (o)I* g ll.sI I iv'sis.laill . 
C(nulV'rsii p6.gid i stI'ik I('s ll(( .tvt (1cl(lu ir i usilug (tuIl'('tlt plJ)clts. i\ lr)'itits ill tII of 

.th(' bckc')ss T)udul 26). )had n-ciu(Ih 1i3, B(W. '()ntlable I98 Hi( or siag's 
diis itt'ct iuuttiy it ttts il(lwlltS.'tis i tlsi t in 'li.\ a wi"th {' i 'n'wii 

.gn';ill ,pn lill s.
lypvs iln)(l c()1o () ~ ily ch; ;'ac'- \'il'i(lics' g(-lvnIty 
Iw'ristics, aiil a dlal 'Stn-'k il(v c m 'lcc ,'r( v'( ()( icitl ati()ui. 'lhV 10 axa ' l 'al'i('liv's 
ln'vsislallce(1)(yltdiltio)zs d il''q~ \w'n iiic~di tlh(, v'arict\'l]I'l: '(' iii sin-ak rcsist;aml ials 
lls(.( as 1h(' s()[t1-ce (&t'n(-.Sistillc(- allld b\, IITIA il ;l I'ica w ithl v'llc()tlll.iilgthv(s(.h'c.tu'd(isiribuitc( 
\'illi('lic's;il'('('cltI) ilnlls. D 116i11.4 r','stills; 'ics iiic']u st-va k I'-sistaiivclrrl (t')ll'( 28 (ciit liii 

I c()iv\rsi t, artificiail ilti'stationi 'al tloin icch'll'' ilcl B(Wwihu - s, 'ill u);uiIts, B(. atl(I 
itI)lw) s cti kn-viiig jiuaize stuciak vitus was p~l'- gviltci ti)ls \ ticnt(slt'ill 161u1"I(tations ill 

Left, a inaizevariety susceptible to streak diseaseused asa recurrent parent in a backcross with a 
resistant donor to produce the resistantvariety on the right. 
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Nigeria. At I IT\ thl( tr-ial wa coI1ltlctcd undlr parents. III mauiv Cases, flowt-vtI, B1C, g(.iivi.-
Mrtificial iiift-statioii to iil(Itc( sticak epidi(cs. atilim showeVd Iiighei y'ickl and( Iwt Icr Ill!

Str-cak nistan1(cv Itels of 13C., anid IIC, Ibrmjllty ill planIt and cai* cIhar-aucislics thaii(lte
generiationls (T[able 27)wr similar to) thle 11., geneIa tilolls. 

cross iltodwas ml c'Ii~lci [Ii ((( ore noationl 1 programlls ill Afica andic rtipieseiI a1 
Iiilsitiig stiioak i-(sistdilct geiles. lniioo sigiiciant conItribu~tionl to) eflorts to~ illiim 
iiol-snicak coniilioilS, both1 BC , and1(BC, geiiei*- yieldl losses duc to maitz strecak v'iiis iii Africa. 
aliolis had1(simiilar x'ichs as thiril recurrenclt 

Table 26. Maize varieties andparental populations being converted to streak resistance. 

1101/1 .Irt 11,111W trscliphioill glI1wriatiol 
Nhii-iciy 7921-SR 21 Iut-no- luI Itmc whtti (1(111t IIC5
IA 11122-SR 22 Mclcrt tlIi-(ic Illi~cii I~ltv whtc scili-dvitl IIC 
PoplJ2.5-SR 25 I1l1(() ('iisltfinIo-3 i. h ilcil iit 11C2
EV'9-1211-SR 281Amilloj~t d'nviiud l'c yvllow (1(131 EtC-
EV' 112!9-SR 29 hixIpeAo caribc Li. whiv udeuut tIC-
EX' 11130-SR 31)Bimawm crisl~tiuu-2 FEiurtv whilte flint BClI 
E \' 813:1 -SIt :11Anmaull ciidinlo-2 E~mhII\-(-How Ilit B111:,' Itl 15-SR 35 Antigim-Rep Doinicmmu~ Ilittl'idiintv yvttow (It-ill B1
IA'I I1 43 itdposit LI' while (i-it B11

11-SR 
[\' I I I-SR .1- AEI)-TtI'ux-'Ao Siuhm1opicuil whli dolli 13C4 

IE\'81511-SR .10 While (Z)'\I ** fhilinit QNI 13C5
Poll (jo-SR 66~ Yellow ( PNI Yel'ow (it-lit QPNI IIC: 

*S1'/f)r1p/nuut lip". 

* QPj I = pua/ilic/uuwiuIlUZ 



Table 27. Yield and streak resistance level of 
four maize streak resistant (SR) materials 
(1985). 

YMd */hze
 

gi'~u]'llry amcl~ccniliiimli'd.* 	 streak* * 

I,;citc'".Doq 	 I' S '-V Il pol ulilt .I 5.1lr t iol .2 

Icrk-1) 11129 RI-c ipll i'lt 5.1 0.3 
Actos 7729-SR 1 '.2 . 5.9 
EV 11129-SR 1( :1 5.3 5.11 

L~ah yhw 	 "ll,%-Y Il lllr lJlllltllllilli ..I 5.fi 
letrke i 1)1 28l'l Ri'ciurr-ett pllll11i .1.7 l,.1 

Across 77211-SR R:2 -1.5 5.A 
VV 1111-R R 	 5.A 5.11 -

IA]% 11(i2 	 5.8I11:1l-SRI 	 1,.7ilk while SR DonorpopuIlii 	 0r 4
(Collimigllil HIIH1 Rl-11il-'lll pilil'l'lit 'l. 1 0.6 

EX 83111-SR JICI 	 91.95W -.
IN 1131-S R llC :2 	 3.2 1I. 

** I "n/itntli/uid jl / , Ih tl ,' (taRo I - 9hiluh n///I 'mringain.. 'i, tt ( . . 
* * * I 3 R BiCn. ..0 
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Labor-Saving Technique to 
Screen Maize for 
Resistance to Stalk Rots 

herever maize is cultivated 

stalk rots are common diseases, 
and in the tropics fields are in

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

IIld Ilt ('114irs If)ch \l' q slalrh' hi"ll-y 1ill'l 

ii itJ't(I ''lilt( lihii tlliItIIA .1('it-11iis litIVll d l -i 
(liil iia liill cI 'i i 'liltli j cili l i l~t llilliilli 
ititl'l] hii vliiiil h,,ttiititl;l11l tlol-hotIoc 

'i w I .ie i s t t o ioup.bhllor riesit c to stal rotsii 

ilf-(ttcl ililaizc.sltalkildl{"111~, (I s lisillw2Pl()ll(ll 

])t it/,t. iiit t l) iA.. iisit l 1ll-ioeillll. 
,ii'l"I lt i ilt i lt ,(.illir- l hii)i n. ioeliaiz) 

iLh'iit \~ i,%,\itlh t itih, l td.-I i w~t,p wsll~ls 

lil-sl c'lflitlilr. ililiil~h ,H IIlli ,(ii l is 

aIwl )<xiiiiiilrl\ 2.-5inilx I(Y' 'i ill. Tlhr' usiitie ptloiiistodtcqnn 

iiitiattd uit\ Aut iniiii l-silk. Tule oiie tl.i-

I8I2i lllli l lilllill)(I 'I I' i l hillhl 


illilill siliitlililil'ic iil )ilSh 1)\illilizii ;it]'I l

i<d I< r ,, 

licl'Ih'\ ilh IIh(. illill] ]l( lg is. i t) fill-

",l)(l1 i lllit'c f) i l '€lh*l 'Iia ii. 'llu 

< T op p hoto : A Piew i nloctlat o ttp rocedu rPe 
ill( 'l lill .\, d wl Il llll is (Irilh il(willilli~ill s,,inth r e e p ath og e iis to d e te r i ie l s '(I. i g 

i , ll z , , ( i Iii l ln ) i h 1. )hl i l ls .' l h l ~d( s s ce b i l i t ) 'o e ,sta ce t o s t a l k iii[' h is i l l.o , , ui l il r i ,s ni , r o t s 
inaize. Lower photo: 7T'vo Pmaize stalks splitil\ Iil+.odx€' l\ ]ol' 'm 

nil);itici dhilliiigild ilio ciilllilii 

ilu mv'd withi to show aresistatvarieqi,(htft) and a 
susceptib le o pe (righ t). 
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I11 98us %vnin- p nsp~lln ill )i Itiitt l slas tollla 1111 dil--itocli Iog tion t It vin mthog Fcor 

o~law illl suspei o IofI~ (Itive gniln 9150li (..Iil( tlfll usin Ill ( tis Ftv111bu 
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Screening Techniques for Striga Resistance inMaize 

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

maize production in Africa. The solution to the problem of damage caused by pests 
and pathogens in maize adopted at ITA is to identify and develop varieties with 

broad spectrum stable resistance. The backbone of an effective breeding program for 
resistance to a pathogen is efficient and reliable screening techniques. 
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TiI. I


In IRTP-Afriva (InternationalRice Testing IProgram)monitoringtour in a keY rice testing 
Iocation in Liberia. 



Annual Report Executive Summary 
Rice Research Program 

ITC 'ilIP. sim")o r~i(-lir('s and devising al)ir(l)it, mliapgtIiu(it practices for tIhBra(joliiice-gorwingi(('c.)lgi('s of,'\fi'ica co)itiuli i be the nmin thir-st ol'this research
 
aI I-gl-m. Rice is Ip ainli-d l wlad (h'\ 'lohic),
lolinhdgswowam lpll,

.11d ] ,lm /Sw,; np c'cohogiV'S if]31 ul-Siahilml ,,\ l' I II-iCe grow\\inlg c u t i l Sib . Cre 

colitrics the )ci- capitil t'l)51nl)iii is'Stil"t'(dat moe thain 10() kg/ye'ar'. )eni iad fin rice 
is ir('reasillg id gl'(tl'r )owlductioll is n 1(1 feed li('to'(h('( l)'CO)he ah r~lt'ed co.stly iiml)Orts. 

(l 'Iria, Ifr lav( . v(I ' Ig.\ f('w ( c'IItmtS.sNig IIxfit\l)h( IIIl d ice imporits a;a ils oId(.of I.; igLgi
hwa.:l pi-'l i'tio l.
 

More than half of the rice in Africa is grown under upland conditions, aod, in 
high i'aiiiall a'l*'as wlwt'i drought s.trl('ss is oIfIinol colccrt), lice iloduction could bc 
illcrt'alS'd substantially. I ITVs rice I)ree.ding w(k at ()fne in soutlhe.st Nigeria is 
dtevt'lqo)ilig Sll)eriol' nplaiud vi('ti.s toltrlli It)soil acidity and dis.a;s(.s associawd witl a 
high railihl, huinid Ibrest ('cohogy. Mlost successfl lilies in this (olopg c'oll)ili tole'rance 

r'iv'ti foml tlad(liitiolla Afi'ical opland pm''nl;ts with the shlrlt.r straw ald higler tilecring 
('a j~acit \' ofIiie'is'i-lar.

1"Cr the tliirdl cinse't'tive ye'r.i' tihe \'a'ie.tv ITA 30)7 yielded (30).morelthati the local check 

Os 6 when l'('as.oIa)le illll)pVCd 'uilt.u-al l)ra'itices wCre ald0l)td. Varie'ties like [TA 116, 
IT\ 117, ITA 118, and ]TA 307 will have a mla'jo ilal)ct ifl'uscd with gool maiagemclit in 
IlW C0'astal riCt ill ('otlltr'it's soch as G(uinea., Libclia, Siecra Leone, and Iv\or Coalst 
wlerec lice is te dicutlay stalpl ani lillald ccologis l)Stl(Cnfiiate. Such varieties arc frc, 
fi-lm il' local .strss of, grail) discoloration and blast. In c('oo)eratioll with the' national 
program f I,l)lc'ia, tests are Iiig cari'ie otit with svei'l lat laowttl'ing seections f1ithe 
high rainhll, tip)laid conditions there. 

lnder lower rainaiil (,conditiohses han 1500l nn/yal,early-matluring liles with 
tirotiglit and bllast resistaice hav sio\\n pronlise. 'l'A 257 aid [TA 235 lave dioughlt 
tolheraice, a1d h r vaiety po.ssesses duraleh-recsistllice fr )last. Bicalselstl llhIlne I areilas ilr 
Pi'olil(to thi1tghit, tihvillplaisis is oil l)re(.(,hillg an arll variety to fit into tile sholt glowilg 
sIISoi with irsisaice to droughlt, leafand i(ck blast, aid giail) discoloratioii. 

The rainfed lowland (hydromorphic,) ecology also offers a great potential fin, 
incrieased rice 1)rduction in :\f'rica b)ectluse the ric' )lanlt has adcquate mollisturl. in thc Ioot 
zoel fi. ls I li'jol' polrtioll ihl(' lndsat l l" g.iowillg cl. Also, vast illas of'"sIch il'.( 
available)' l" 'it' cultivation (aibotlu 2 n2hli'ii hlicllcas). [lowvcr, va'iricti(s with oleraince 
to a c lyfluticating wa('i' l'giie ae i'eiuired. A Inw l)i'\''iliig p)rol'.all has beell 
ilnitiaed to(d 'lol) sil)elrior anIl high vilding liies f6br sitch illecolog'. Scienltists ill' 
woiking oilt dev(lol)n'lii rice hues with vigo r witlistand seediiilg dotlIglt,Ihl " vai'lv to 
iil''lIlwdiatesiitU'e tlocoliJ)t't(. witll we's, adaiptbility to glo()\'w unider stgniiait anid 
Soillt'iilil('s iroll-toxic 'wat'l',aiid tli'iice to a ('I aligilig hevCl of lItl' Sll)l)lhicilli . 
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LiIcs such as 'ITA 306 art' wll adail)tl ir such 'cologics, aid, if grown nuder olptimal
managent, can yield as much as 1 t/ha. Also, a seconld crop such as 6(0-dlay co\vnpas or
v(gctalhls can bte groVn .ifter rIc (Iii the riesilial Soil Iiloismnr'c. 'llisinw caSes Ie initensiv\ of 
land and wate.r use 'ficit'icv and redio-s the w\,eid hm 1.roflr the sui(ccedlili rice crop. 

Another rice growing ecology that receives research attention inland ailley
s\v.tnil)s is c(liaitrtct(rize.(l I). (.il1y .rtas of'irolm toxicity\ l rt stsccL()til)l' \.;Iriet ites fail to clo
\vill. ITA 249 one of iro tolral t v, ictics i1s lwrfiiwclt.btltetr. dl t(e tilditionial 
tolerant vritt Suakoko 8, iii liilcrin \wrc iron-toxic soils linlit rice, )roduction. \s a 
Iftlt'f](r step iI \aritl I i nrlut cI tII fo.r this cology, ric( fiIucs with a wide r;glt of'gr.wth
duritioll anl bttr leel ofre'sistil-c, to ncck bist hav be(en gen(erlte, d ill 1] FA. 'hsc, reitn 
b'ing ev\ahlut'd ill il'ol-toxi soils at ;uakoko i (ololla rati wih th (cntral gricultural
lestearcI Institute, CAR I and th. \Ve'st .\lfica Rice. Ie.\'n-ient A\ssociatiu \\ARI)A 

Unquestionably,riceyields are highest where assuredirrigationispossible and 
s.\.rtl e.lite varieties are available 16r i'rigated 'onditions where tert are o fiical-specific 
stresses such as tIhe( licet. yellow nottle.virus diseise RYiV . Din)uring tI fast \.(., fied tsts
ha\(' Shlln tie suP)"wil\ of ITA 212, ITA 222, ;nd IT\ 306 ill a lnttlll)( r of stress-fI.
locations ill Caimtiotii, Nigt'ria, and (hana. lGrtlinm'iiia\' rstults fioln tlw Rlc mblic oftChad 
allso ilicate that [TA 3i06 fis high yield l\t.n)ottial t '. 'll.se varieties ha\v yielded an 
avcrage of'5 t/ha uncdr moclrate lnnal-cliuen1t. andl till( lttecr two hIav had still( yields
dlurig tle past three \eal-s in Nig(ria a;nd nieron. 

F"irther p1gre(ss was mld during I98:i in identii'ig everal lilis toleratnt to RY+IV md 
field tstecl in endemic areas in the, Rptliblic oflNigter. The better lints are l)eilng reinforce-d 

.with dh'sirable aigrolonic traits to lroduct RY\-'o-t -leralit,high-\ielint+g rice, lint's 1br
 
sc\'l-'r1l 
 coutntrie.s \here tlh liscase o.cUrs. 'Ihe varietal inil)ro(l.iint is backed l) by t 
scnsiti\,v seroIlhogicatl test f6r id(entil'ing the most resistant ]ine. ill adition to draling
resistance-' fi-oir 0. satiivarieit'tie-s, are Also looking at the .\liicin rice, 0.\ llnt breedetrs 
,laho-ruima, as ipossil)eh, don'os. 

Similarly, \Ijica:-specific inliset p)e-sts such as Diop.si tloracicwmaopldaha,gall midge,
aiicl several sl),i('S (f bolers and grain sucking bugs are colistrints to rice irodhction. 
Specifically designed scrcnling procidu'cs hIav eliabled scientists to idehItif\" resistant lii's,
aidlthey ire using re'sistanlt dollors fr I)iopsis and gall n ilgein tlir lircciiig lprograms.
Priorit\ litelitioll is being give.n to .111 integratcd ll)promch to l'nast liage'lt iiclicling 
not 0i\'resistant var'icties but also chemicll, cultura-il], alld bliologicatl oilltrol. 

For higheraltitudes, ITA 's breedingprogram has identified superior lines lin, cold
and blast tolerance at l)sclaig, .\Ibo, mil Ndop plains oI'(anierooii, sites which expose tilte 
test liues to dliil'eelt 'gillegi fsI()%w telpe'ratunre, tiil ;associatedl stresses such as blast ;lnld
slhath rot diseass. lo\\ tWi rtl-iret is t serious const aiint Io l'ice. prm-oducttiol ill the mid
aIltitude zo.ics ofeast. soluth. audI cental Afiica tl itries and lso at hlighc latitudcs dcliring
tle' second c'r01) seilsoll No\'mbi l'cl)i-ttarv I IR 7167-33-2-3, te-sted over thei last thrc 
\yea is at NchF)1 Plain, is l)iing gnrown ivi- lange areas bcase of'its Suplrior. lrfrinaiice. 

88 



During 1985, the rice quality laboratory continued to provide the necessary 
backstopping to the breeding program I)\ sci-cciiiig i-ictr Iis fi-mni I ITIA's hI;Igc 
g(.II1J)lilsfll ('oII('ctUiI ;k1(1 fIrtit S(.V(rII Al'iicaii cmLIIincs to gmlwrl inknmition (l it 

C1elltI\ (1 (& ist I'.hs li(I(aige- (-()~()k (3Sili lIi oli r(frli Chfleof)I I( 18513 ( 

Requests for seeds of elite rice varieties fromz JITA continue to increase. Iit 198'i, 
Iliiea iy 860( kqgol 'seed-s weesent to)sv\*viiI [lit iojmIa j)n(3gn;I ills for cXf~wimelliltil fmlpfosc5 ;111(1 
-is iIii~i!ti ( siock lot fl . 198.1 ;111(1 1985, Ilehit5 11)\. \\.;s 118381awlseed fitrilior Inli i~i81i(3 111 
1.1-12 kg. iIS)(('ivcI\. II(-ciils (3111li rail (1li I IIL's (8)IiiV1(3 )r3Iego 
fuilljty Seed-( natlionail jitog.Iills is i~ig5e))( IIlow 

To improve the efficiencwy of rice technology transfer in Africa, an international 
testing network began to function in 1985. CillI 1lie- Inlirli tuaIl R ice h-stitig 

Prograbr Ticai I k1IT-.\hicil , ill iI coj)(racItiv( porai ilivolIvilig I RRI, NVAR1).\ 
~imi(I I11;. liis m-m-m-ok (lisii)ilcs sJpecilf i(.( 11( iicl-r(ics low lrg 1()3(,gies;~ilIblings r-ice 
5(il(ists 13)glieI Ilmln severaI~il ii~ioiiaI1 programils I(3 111(I,3(' ;111(1Imflalicifi ill Owe 
it155e55Il(Ielt ()II(losi iis. 

I.iiig I98l5, six 1itials w~itli se\(iail imn(I (-ittics wc('I wn11lim 186 l(wOitii ill29 

this 113vw3k dot-ing I986. tFicci ticc Scienitists 110111 sevral national [rgdl wcre 
I~VIeIill I1lliot-iig 1031115 10) key- 1(1 lowatiotis ill lii W\'st ;filcitm cohll Itt'ic. Thlis 

Sil(itc-ti llj rO(.ttig ill(sp-iali f-in liwIl(Ir 1( J )Icios(ti. mtom lll1T -n 
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In the following pages, several researchhighlights during the year are briefly
described.More complete informationon these topics and those mentioned inthis Executive Summary can be obtainedby requestingthe Annual Report of the 
Rice ResearchProgram. 

90 



Performance of High Yielding Rice Varieties inThree 
African Countries 

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

developed by IITA for irrigated lowlands have shown superior performance in 
extensive tests at experiment stations and in farmers' Felds. ITA 222 and ITA 306 

not only produced high yields but also showed a wide range of adaptability. Both varieties 
were heavy tillering and produced long grains with acceptable physicochemical 
characteristics. 

()vIrIi ie-Iv.,5",erloI wezr i 306 s 41'ill
 
i d( &,t l vill iii, at oil 'l'ilqcd
III(. I ITd 


cliions; nhliv ' liare-c l
!ta oingc30.IT. 222 l 
inl123 d1;i\hit flaiinh l( ihti' I i Iwigi gicirn 

r ic ri tillii 'r222 and'so.. *Ih iii i als .iuli ,ll
if)N iol-iii had iv'ld I/thaanlil' ()1*"5.,1 

T]'ahl,' 1 1. 1l 'cIlliIIllll'r'I llid
si va;irlil'rwasl](,Ss 

I)rlI()1cl hqdl.4ijlg lh;.ili(1ihcr viliivlics. 

va ly lI,'iII))h'(

20(",, inliia]; i-r inl Ihc(N i
 

i( l i \%.I lt-2 'I ;liiiil9'I1
 
bv\i'-','ail'c' ilitnll 


iii d'c 

327,. ,M]iilain 1 iri ci-l'.' iili"
 

c ' M.',c Vl'rillliP 1( T A]-;l i II ]l ' iccl ,'l*iilb] 
llil nlial; ini i hl 


collillrivc Ii -lii this i'.l'lllv(ii'll ITA 306 
• " LOWLAND
 

Right, rice zvarie(j, ITA 306perforins well 

tinder hy1dropnorphic and irrigatedsoil 
conditions; now tindergoinglarge-scale 
testing in Catneroon. 

it 306atn-i, (1983-85%JIT A dcdI'inn 

Iti'.Yivl (1i/ha* Plikilll 
16 4.[);I\ SitoI 11iiht 

;. : ' 
days to m atutrity, and "....."ig :"" ":' " ... "' :; >:/ , 

6. "
plant height of two IITA ... 6, . 6... ,7' ;..8 '" ,",, 

rice varieties ITA 222 and *ll'n i;r. iti,,.f,,,,du /ot/dwi 'rils pg tD .1
 

ITA 306 at H1TA (1983-85). 
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dl ittit(. tr rrI.\ :301)(. \'aii now l~q.]"[his v "- L ""
 

Ill(s.llinto wi'it.- 111 \%.(.IfIi lwlid. ithiti RM-aI-E 

,Lo\,'~l;,) i M . Ill(;hal,. it.vIdcd
ll cv 
 R ED 
7.8 t/Id. al is I-ing inlIntasingl ,rL,VIl nl 
Fiills ill vii inSip)jxlls's(411, IcIl IV.\'


lT,, 222 iS;d.tl(('linroti lt th'inrgilln i lt'
(lro ,2 isoclIri/il'J' .1FHl r 1)I*I.I
c Long slendergrainsofth high-ieldingrice 

, ITA 306. 
variet 

1OX -19 1 S.I/'I'.Ox 711 /11( i812. 'Illh-I)lti 
'al'itlics ill tll.S(Itscs, nalm I\ . alls 'iri.I1 F 

,a;ndltB ( ; 6 8l:)2show dlilfi,m Ih ',' bc~'n'- h 
in'ails, dhw c'mnhinllilols Ila'vhMha\' .'tillf-'€ 
illilhcsilpeli(,rl. rlhmanc.c ()I' IT.\ 222 andI 
rr.\ 306()(;(l..\fiiall h:.,'an)ld < ci i( .,i.
 

TOx 19. ,l ,t"d IT. liAOx 711 ,it'( uts. 

Rice Yti,.hll) t., t lltI Plit11'11AV '/t/ ing '('11,flh:.vv Il-igh! 


Il 19)2-I6-li--2-3 . 5.1 11I !)11 
ITA 222 5.3: 1I19 11il 
IARO 29 5.2 1Ili 91 
*.S'ul' \ a1i,,:. nl (, 'a R'd I-q-11(h 98.1116111"' 

Table 31. Entrieswith the highestyields in the 
CoordinatedRice EvaluationTrialconducted 
at eir.ht locationsin Nigeria.* 
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Table 32. Performance of 
IrA 222 
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rice variety ITA 222 
comparedwith Tainan V th._k 
in Mbo Plain,Cameroon 

(1983-84). 
* ,j= ill R nd,tt/I 'i/tt. 
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Problems and Potential for Rice Production
 
inHydromorphic Lands
 

roper use of at least 20 million hectares of hydromorphic land presently available in 

West Africa for rice cultivation could substantially increase production. The yield
 
potential of this land is close to that of the lowlands and higher than the uplands
 

(Figure 13). But serious problems need to be solved before such a potential can materialize.
 

I lydv~ml ic~ a.plls an IIS'l.ll II t Iti v Icc' 1d )y & ic plinl'1|v(1ts I* r'icclplais, C'MIn 

1th'S(,t\\'() ;ll'gl~liS: ])\(laSh)I)v )In~hri01g a ' alh',;l(I. Ib;sc'l (1 IIhv bv lsiliv(I iIItl) 

Yield (t/ha) 
8 

6 

Figure 13. Mean raceyield 
at different sites in a 4 
Iydroorphicvalley at 
IITA in 1985. (The value is 
the man f eight riceea 
lines;experiment 
conductedwithoutp0 
fertilizer.)Uln 

Ldwst growtvtwbIwK.; 

Upper Hydromorphic * Lower Hydromorphic 
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I tIand 7.-I t/hia. rcsl)(-ctiv \l. which \\,;s :lrb 

ill cc tohigh Ioal (h'V Ill tl pl( trUctiolland 
IIA .stic'Nx. "This \'al-ily is Ih(n c).lpr.mishng ch\(< )ccIll-' htl.(
by IIT,. sciviltists I6l' 

lands. 

One of the basicproblemsaffecting rice
 
production in lower hydromorphiclands:
 
oxidized iron (red color) in seepage wate,.
 

hyl'-mion'ltic hac with ..xCatcgdilling Depth of groundwater table (cm)tlic gr-owillg scasoll and upl lhydi-millphic -0 

ala d with huctuliting gl-olillhValt(.a-tabl
 
Withili lt(ach ()I,tte rice11 -mt31. Ric 'i(( hS tctwild 0 
t(3bI ligll i l i ih aitr. 
'llbasic lt'bh 1s alliling lice prtm(II'liil 0O
 

ill tti hy thlldic3 l2l0s arca
Ie tiV 
S)il coiii tiii., a th'iciicy It' ltasitml and c0
in'ema xv i'hnch ( v'Jr'hs. Tlhr'
t()xiciky, Imtth. 


lalcrl is a \SiwttSli'CIt 
1icllihiii \vtiiit s.tj)ag. 30 

Ih33w t'(cilaill a hiigti (' llii'ltl'iti<hl (1& 1i'" 't1tl',

il)3Ii Ite . IhliS ((1m(131(c13d ill I!8.5 sh()\,V( 
 40&


1114. t 

w\\ n'd)'SI vy Iotassiitn cyw. 5050 .
 

I(tal il'tlxi'ity i -n11h1is reclated toandc 
Illhlicit' R icc'aIld S)il 4 

s<'iv'illistsar-c wml'kin1q to)cthc. t ch''i' q a field
 

Illvt l thdog fin' ttbstillglicc \'Mli-tic s Ion" t. r- 60 
int'c
eh)ilnIl toxicity.S '\'i Ial it'h h vc 70tils t)(t'l 

dvv'chq)t'lo:I.(s-, R m' I/ h lm.+,[/,I* l.'J'). Jul Aug Sep Oct Nov:\nllehcrl)lli is weict illtcliti3lii '..'hichi
 
('1 5rins IthaIll isl wvc)11 
 nci t s11(1l Ih'lnicll( Figure 14.Fluctuation ofthe groundwaterh111011(Cli5C iiii llttt( uplandan htlaitld lvs1table at upper(UH)and lower (LH)1(bc.Itns(.
of, t l.lvacl- cmclitios and hydromorphiclands at different phasesofhiss lcal a'ci3(3 tt, licc iplalttI. Rcscalrch is ricegrowth.

tIIIN-lway to>brc't'd riot. linwcs which call ctm)tPtc 
with w,cls ill hych'.r lphic al'-'a.s.o 


II,a 11' h ht p-miii'cldial witie 'i,3 ,(ill linet ill 

both tuppel, aztcdIowcn',Ihly(Ir-mimphic lanlds 

(tigill' I't), ITA 306()had tle hi gltst yield 

9'4
 



Clean-Grained, High-Yielding Rice Lines for Upland
Humid Tropics 

Vast areas in parts of Nigeria, Ivory Coast, Sierra Leone, Liberia, and Guinea grow 

rice under upland situations with an annual rainfall of more than 2,000 mm and 
where high humidity, overcast skies, and soil nutritional imbalances often lead to 

discolored grains - a major constraint in rice production. If not completely filled, these 
grains lower yields, and, even if fully filled, they may have discolored kernels with poor 
milling quality. 

Scv\irrl I1u.4i ar. iilcriuilcl illIhis S\y1(Ittllct, 
Owr lll(Sl ollesu llgzz cics of*<m +,lp 


,t.Su '/udijt., C 'wiiuaja,aini I"u.ari.i ,(trin-
siitki g ins(c's ar also knomi to prlisps , ti 

Ln'IiIls for ili((tioll )\' theseh g.Ijfli~srs. 
Io i( olV (S oIs'ltt his (liStu.asi S ht lSl'ltcC( t) 

jriit ilii, I ITA ('.1t3(vcral tlou-wScitist+ S'( 

cxotl(I'Xulic auth( sal rinr vtlii froiilh(31) .3s 
ill O11w]Itillt"s Iigh,r aiuliu slati)I at 

()n i ill RivrrIs S t at', Nigeria. Scrt 11ig1, ((I 
Il-r'gctl (II lt'S,.S oh'Ihutti l l riitls lizcrScvVrV (liw.;uc lr..Sstnr.c that infytlhure..fhowcr 


Ilrog<'nlicS foiltmd ca+tlli' ."sw's
rcsistillit frl'1 ''cr 

,rraiv 

Rice yiell Ihighl Maturily
fine. (/11;i) (cm) dilys 

(IllI 

ITA 11P 2.0 120 115 
ITA 117 2.fi 15 121 
ITA III 2.11 120 120 
OS 6 icheck1 1.5 131) 125 
*.111si'i iott1nd .0la to.ii'dis oh)ral ( ,bt(1 

Table 33. Performanceofsuperiorrice lines 
for humid uplands. 

whcrr ri)(c 6, cVrc
lines 13-83. ()S LACt 2,\(3

il'volv.€lils
ipau'czls.
 

In trials ove r hc IS i \X'rrs I)\.IITA 
) .sc'tril Ipilnd CN, I 1VI-i Siti-s I(Wldi aiui 

lilt Nauitnal \cih'raw(i Fot(I€ i (Iitl(io1 
Pi'ogratn (N.\I l '') <f'Nigviia, th e linhs lit( 


116, IT \ 11 71:(l ]IA 118i 


rlollllisc 161' (I llihllig (htii 


I l. have sIIowIn 
c1call t'utiis,''gto lity, 

lbla.st wet hih +vicl(. (,ollixi lcll)'si.(', ;111(1 
withthh1(11\ari'tv,()S nlhi v (crhi5 tit 

stiJpcriorill itIt <(-;I) ill(illu ilhcir h vvin'rsistillce l ,'it h'33,).
il(li.colol++ltioll (' l';d 

Left, a rice variety with severegrain 
discolorationvs ITA 117 with clean grains 
(rig/ht). 

95 

http:liStu.as


Strategies to Combat Yellow Mottle Virus Disease in 
Upland and Lowland Rice 

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

reported mainly in lowland rice in East, Central, and West Africa, but a joint 
survey conducted by WARDA and IITA in Ivory Coast has revealed that it also 

occurs in susceptible exotic varieties under upland conditions. Therefore, IITA's 
scientists have been devising strategies to combat this disease in upland as well as in 
lowland rice. 

ill .V int , cilltsi y -h16 j ' ;1i1(1lt itll'i I ,ti T' 

h1)(a'lllslllillc.(I 


t il atlii Illl I 

lisfi~t 1 

m,\i' t5.i00 

/ 'i'H.ll I 

illllk' l' lllll 

, IWi 

1(, lIvalhh\ plillt 

h\ ill ttss l llIc! I I 

'U OlVitIt' I ll\ I ' -Mlll 

II.t , l it i'cIcI pi I 

'1.11I - I IT U .U. liu,,i .;\ 

Iltcl I. \';Ii tlilsil l', 

A\ ('Hlll)illilli()ll 44,' ;1 \ 

Ylllpl)l~l'llIIo(I \lS 
IIl it 'll ill listcl Isi h t i 

!11"(1'1l III,11) vll' i;ll
lli ics. \V illh III(. !:,1-111' n. t 

h)\sill) ill

( I' ll lls-

I1H ,\ itlh 

t, .\lm). IIo' 

ih1(1,h istiw 

(,',i (.l 

i(tl Is, itt( llini ailic isRls l I/iit zyt '-liikt ,Ie 

s rslcil'S l ( d) 

lll*(lltreewere 

IiItt\ ISl t 
, I- sisla ll 
d , wtirillljsts 11;1\.I. 

,'lilillat,'( hi"hlk u C'~i h linics stu(ch as
 
M ; (0I-2, IR 5. IR 8. aiil IR ')0. LA.C( 23.,
 

'k (),S• h~nd.' ti.Il 6i \\r'n' hiklk tlvi-al ttl 

I)UI r ( II inl(IIIIIh()I, i '.1. g . t'uNo Im Iv (IifO~ 

' ' ]' .. \ 1.ISll()l. t .' ' \ 1l'- II ]i ll-S. c 

stit'l l i s t s lil\ 'tl'"1 1 1 0 i t ( l i l l ic t i l tI ( )( )l~ '-"l l i l l ( hsi 
,I~h''l*t.y)t~ I'nll t-lnissr's i0.~il .,/,1-

bh-1,11 allod 0. l ), . ( l/bm illa attl 
0. bamlhii hia\'t' iiiaii\ iiii(h'sirtl h, chai-'aci 'u's 
111;it I't'sllll ill ]h)\ \ickhi. ](-'ctwllizi~ll II( cams 
I & ' I a ls l ' 1 'i n ] 1l ' ll I' '(s.I( i s l;l l l ( 't ' t '( ) l l 

01 ;fi; 0.. [Icl 1.' -,artificiall)III1 1In i ;ltc, IIwc\ inlt 'nsilic(I 

i s i 
Is t)'o

lerlianc 


ntt\ts 

2. 

"
 
RYM V-toh,rantdonjor Moroberkanaid the 
st,ini-dwapflTA 2.70 which isv susceptible to 
the v'irus but lhiel~ lding if not ifcted; the 
iiiddhplant-a cross betwceeni the two - has 
t o le r anc e plus v iAo r . A ll t h ree wuere 

inntovulatedzvith the virus at theseedlinigstage. 
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A sensitive serological 
technique (EL JSAJfor 
identifying rice lines with 

4 	 resistance to RYMV. 
Fewer yellow wvlls 

(f~~~jij O 1 \ir resistanc to the)f0Itvirus.iQ 

fi-oIIO () .Atil'a jinto Ibr('(jing lili(s iliUI1(fcdf fior 

irrligatted, fI-ilcO-hlrfic, and Shallow Swilillf) 
(()f(givs. \7 rr id Ilt1ili(( ill ('l-(ifCI scr-clo-
Jug trials as tof ci jut wvere lIse(Ias dojlos. 

Fr-oln (cu-osses malide ill early 1984, auu initial S(. 
ofF l. iltvs we!- estalfisll('( in l985andi~ screenecd 
1,01,tO(a l o th( disease. and fho feuer planI~t 
tNVJ)(,. A total of, 450) fines wct( ereul i 

R\\l Vcncinic fields inl tlto Republic of*Niger 
ill fild tests and~ al I HTA ill Sccilhouse cvaili

altio). O)ut of'lifI(5, 21 Wee otlnt'l to coltinine 

tofO.IIl(.(. andc good pl~ant t\'I)w char11acteristics. 

Ittdividlt't! planIit S(ectionls wc'(t nIaIde fill fur-
t'I \ji.(l e\'daItUtiolnd plt ibf I efitteient ill 

j)litl f\vpe andic iosttatuce. 
I 11.\ Scieitistsaratiliutiuig to)\vidl't h-ir 

SOUT It'M-for sistance to f('Y.f\7and have macfe 
intitialf (ir)55t. toOcxJpfllt III posib~ilitNI ofr11uus
fi-nriag the huighilee of* rcsistanco- of'0. /4labo
iiiia 1IOg 5671-atucf'lOg 56131) to 0. uolio'a. 
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Response of Lowland Rice 
to Applications of Sesbania 
rostrata Cuttings 

igh yielding rice varieties respond 

well when an additional supply of 
A nitrogen is added to soil, but the 
high price of inorganic nitrogen fertilizers 
and their scarcity at the farm level at the 
right time are major constraints for small Sh/mia iuwtfta - afastgrowing 4frican
rice farmers in various parts of Africa. 	 originatedleguminouFshrub - is a potential

nitrogensupplierfor lowland rice. (Shown herTherefore, the identification of cheap and at an earlygrowl/ stage in aflooded rice crop.) 
readily available sources of nitrogen has 
been one of' the major objectives of re
searchers at IITA. 

JlTiV ii;'.'t. j .\;111i" -n iiii(clll in ilti (I 60.3", with I i applIiciltion nI'twn ;l;Iiid mi)iittnfls 
slhtihl tini l ; sa/bi'A I i I nitiitiw til ni vii n &S. UAwlra .I(tilgs. ITspvc i\'iily ; 1i11wcciks 
SIItl rl.n cny=qs I l l h'ololIhic, i l'ttl' l lvh3.t). T his11) IFit'l' ol') tiuIIsI)];|ntil|g €o ti 
Llld..\lt), ti,'ldlu'sts I ho)\\ t thilt l' ; . /ratRI( 'riot' yiddlcl
itcilli I)ttiOn Of 0 (I Ih howtV\'v-, 
tiiii , \ .IAl 1tnhi flnuihd )IIiii iliiis. \\hnia wits not siginificazit wh'in soil hirtilitv \;Is high

Ifllut'd\ ih ; M , \ith thc' adcditioii'ivil; Nm 'i~ 2())€ ci-()r o1"60 k- N/Iiii. 
S .rIIhetdl yic'ldv'd 2.165 kl(, hi;i Illmllt'l()I'll.(.Sh ()I, 

131 k ,ha )I*(t-\im iti't (-(d i \\ith ;aiiiinyai r i-

Thv It985 filc(1lt'Xj)V ili lits shiit'%iIl a sil)
'Aitlitial i,,r.a,<.\+i(.hl in ll u l rr. w t1
 

)itatigin
\t'aiMdcht , ilhc soil as intich ;Is.12.1 I i(Ic 

S. MnItala Caltings ]lIltI)( hatilizcr 

No)nitt'.icn 6i0kgqN/ht 

.%,ltiiij,11(11iIi;I 
thi 

riiG\.ritt 
k \id, 

Yit'hl 
iici,. 

(;rtint 
.nihl 

kg/hti .... 

Yi td 
i,aId 

Table 34. Grainyieldof 
ricevariety ITA 306 
treatedwith different 

0 :.115 1t,3i 
- levels of s,,'lait/tti/ala

cuttingsunderfield 
2 

1 
1.:127 

LIM I 
12.t 

fi9.3 

t.1.15 

5368 
3.1t0 

11.11 

conditionsat IITA (1985). 
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The Root and Tuber Programgave cassava the Number One prioritydiuringi985. (Cassava, 

shown here in an African market,has been fermented,pee 'ed,anddried.) 



Annual Report Executive Summary

Root and Tuber Improvement Program
 

aIssaVi. \if11s, S\V('t j)otilto('S. alil IoiclS irajoi. s()il'('s of'fil~t'i'lgy fillr nlillitins of' 

[I)till-' iitililici andIL siliillljd tl'of)it's I'('('tiVC~i Iii~l'ity attenitioni ill thatl (i(.I' 
iiii'ittig 1985. Scinists co(lcl('-ltat'dI Hiii cflilts inl finlth dIit'ettiols: (I ) inhprovinig 

HhCtS iti( I)0j)t liltiOItS of ~til('S(' 1'0D1t ll(l IWiI' CropIS to obitjl ifY stii(' vit-itk, Iresistanice to 

2) con(tllitt ~I -lkeil sI)ititr. nlit((%isswia tttlitigo CNI y't( (;(;NI )till'onit iioingici 

t('ilOIo()' ictton]: ;111(1 .1 t 1iliilo fl1it ia; I s(.ctnt ists. 

M'itch of the research involves a in tlt i-disciplinary team approach by scie'ntists inl 

nlogv2, I)h1VSiOoogV. ai~ liSStIt' t'ullttl('. ScOO'llists ilt'a(Iwith stai' Iinotinib.s 0f otlic'i 
J)t(,I lls stCic its hlit i'al-Ilhitg systcilhs Pr-o"raM1 ill thll ilflJ)lo'0VlCIl't of CullIurlI I)l'ItiCCS

~ttt ii(Ol~to'itgolh-fltll-11 trials andi( iit( \ir-oogy LUuit inl studies oni \itlst's iind( \itis 
illIttftitti. .\fSO. I I IA C(Mj)C'ats wvitil tuec lliterlitiolli (t'tuel 161- 'Ii'iI AgrCiltureI 

dCfllfia.'l Aiitic.ii inll.5.t,itl(1 Al inll solii cis t\'th'l ;1nti b~iological conitiod, auth(
flit' Asianl \'o'cultbh' Reseait an i)t'vt'iopniw'nt C(lt'nte A\RI) inl Tliwanl inl swt 
potalto ilnpt'o\'t'ntt'nt thrllogt'halg t'(.Cl~lI(..of~i tt'(hn i('alI iifolI'itiotn.ita('tI,l1 iti(ill tt''ct ioli of' 
stAF1' l I 'is. 

itiring tlict yo 11 : ciclttists testedl then'. st'hcto'dI i.tnc intlpo\'t'i Iliatoijis 1ttitlo'' spcific
('tt\'litunicitli c('hliitioils ill 'ooipt'ratiolt wviiii 11Iatioiiai I)l'ogt'atlis, illIit'ttiig I)1.oglauhl
N.ttimitil Nliitiot' IRONANi ill Zirt, (41ici-oon Naitional Rotot (rol Inmpi'ov'o'iit
i-louninit (CNR(I i,' Rwatitlatt Naitional Root (i'o I nipo\'t'n('lt Pi'ogntam JNRCIP ,
iti ,jaiicat N.itioil Root Cr-op Ilnlwvniciii Pr-ogram JNRCIj).

llt i11toglatt NationAl Nlianioc- niiarkt'd its wt(li innliver'Isain' atnd 10 (1\'s of' I1.'\'s 
iitvokivt'tiit itl ('aIssava. imjil'ov(.'n1lt ill /.aii('. Nliajot' inIlil 'ovtIllCtS flla('C ill I985 inluCILKo 
dc'lo':tific'atioit, inlstllantion of, aI atrsvsteri. a1nti constructo. Iion of aI tiniling ConItet' at 
PR( NA Ni's lioatIiiojtei's inl NI naZi . IPRONAN! Ihas I ttct mit ()if( of' tlin' host national 

J)I'!'~lis~voikiigsit'v oi t'ssa'a wth olt th i (i ntional isci('ntifi(' staffliolitiiig NLSc.t~'g''~sa:dtillc'Iotii ~~) ~'r'' ot'taSeveral it'in''.oigNI.So'. andI Phi. 

Signi~ficant progress was made in 1985 to develop improved cassava varieties thIi[t
;It h-ighl yi('tilgI ( ant 'It'IIsistan t to gret'li si)iti.itl' itt'c. A high \'i'Idliiig and( ltoll-S%\('('t \*;I l'i('tV (of,
SWC'C' p)(tilo( 111ti 61 ot il lltoti-s\\'t'c't t\,i)( ('5pI't't'tI''ic(Iw 111.1aitV (01151inl's inl Africa wctl'e 
i(lcit'i fod. Nt'w~ prloniising 'iot'cs of hoti wI~iti te \-,fill ID. iuidal an water \,;fill (D. a/ati) 

Wt'I''~)'I I ;tlOt'ti lt'ie(hani s idniidse~wril chutes (If cocoyami ( X'aIou11a I)). ill 
C IllOl iiti lt'c l't'Sistatllt to till' l-oot I'ot I'Outtj)io'X. 
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Cassava mnealybug populationiswere significantly reduced ill the areas where dh
mnost 1)1roliisiiig tiatundralenemy. E1pu/uunamx~i //w.Z as stteee(ssftI 1k (.st11l)lsIl(d. 'Iwsera
 
iI1cluI(,(( pi-1ts 01 /11ire-., and (Ihatia. IFXplolratioii ao.tivitics
Nigcria. lieth!), Togo, Con1go. 

(0 i111'(l to bc pjiiisuicd oil the(tiNf .111(((NI finolits. One 11W Ni Ipaeasitoidl .. I/IJ9/)U 5!).p
 
Ihas beell iltlrodhtCe~ 1111(is nIlertgoilI 1)1(31lliCS SttUdiCS. FI)rI-illIl I(VIeaSCS WvitIl this
 

Lconc11. .31Sj)eTieS hlaVe 1)(Ieinade in Nn.gri, /air. andit Sierrla New%-stoe(ksofal J)evioIusly 
tit-tl(( Ila1ttIXu
l-al il l.1i3 he recivto3 rl tile(gecitiecil 11.1533)I I .eTilrs 

AM emv (:N1 and1 (:(;I iiaitii-l 331iu-I sp)3(ics Itave bvven h (1111(31131( and - e i~rtl\ Ieilg 
jieseIill O11c CI BC ~I~I3I 13llu London131.qua IlbolatolV ill 


Mass rearig titujuesm INr the (NI amu its illmnnu (ilecillies haebeeti deveh31 xd and are.(
 
l1oW in t1llc Jlrodulleioml pila~s. [' A'Utt).
1.5.00 /33/.:ieall bc pwodlued daily inll atmlli( 
itls(.et j)I-htmetioll 5\5t3'l). A.\)oli.Itc rclrilig t16lo.g~ hl tse by nalti onal pj)IW1.111ill 
1111\3 1)33.11 (I3'Sig313'(l .t-c ill the epeill~ aand1( built andt i 1.353. NaItionll3 blio3logical (3313t031
 
plhog-alis 1113\e ;331star'tcd ill Czille.I Iissaiti. Coast,((111.C h111,. Nig(3i-ia. Rwanda1(.1
 
Zamb111ia. and( NMalawi. Tllvyrt y( t~Iiand .31( il1,133.il .it3is ('3-fi-o11 I II.\. and1(
 
mail3\. (3,1li stal 11fnul11elrS ei tIIiiledl ill I I1 1 Io( .\.-SR(It stics. 

A 1985field survey of the Aiact ofITAN imgproved cassava varieties in Nigertiia5 

awl aS5( zailvs11'11ili.g in ot11(1 :ige'iatl states 111(~il (;hialla. 13 53'Ilj. UCicooll. ic31T13
 
1.1(on3. 1 iI)3'Ii1. 1311(1Rwaida.
 

I IT.\-imlpm-oved swect po(tato3 \11'lie(s pe31loll1led W\(Il ill 511(1111. Mlalawi. Rwand(a, sierrla
 
Imni11(. (h;L, (1hh('om and( S3)h111(3Island11(s. I1. 110% iir bulkinlg alldv slonveid ('iliy 

II(ti1 ('Issava 3113
511ie((isea;ste (NMl) s(IS('3'tilealnd l'3'sistllt \1111('t os ti Ill' hei 1101
 
II(' (isca153 tl(Il0glInc11'tistell I31(
cu'tiltII'3 igolt(3115 \.itus iile.Xiiig \\ei't' pladil( ill tIc(field. It
 
was (IelthIlsth-tt(I thlat a elissava valic3ty Slzs(.Inepil)I. 
 t3o(NIl)D cll 311(IdiIV illfee.tcd( Vitl1i 
,Ie lt( (11oly'two3 1113ts111tel.I pla'ltillg, wli'a 1-esistllf l 11(ty sIIowetI no3 (iscase. 
s\ IUitolis from plIantinlg 313113' 111)to1 11i11(iiiotitl]s and1( ma11inta1ined' Iow3W(iseas( ilIci(idlu. 

R('('ip)I'('11 glltitlg (31' 13ow an llIgi h.alitlcalssaval \1IIieties 01.elha ('V1llidte is 
synltlesi/ed ill d113 h'aves and trallsI3e13t3(Id into Hu.3 tubers. 

N~ew seed yain prodfuction technology using pre-sprl In~u n sIld plastian1111is' mul 
wats a(1311ted b I)\' ll1\ 5(3(1 yam1 grow-i-s ill Nigei'ia. 1.v ' 1 )IIlsI i(' hll-1(11'61LI 'aiiiy 

5Vlt('fl1 Xitli staking. lodi- studties ll)1 l(\ \~ 3113' possib1ility ol, ('(3t11pI('t3 ('1i11i11,31i011 ( 

I1001111)sced \'1311T 25(0 gr-alls etiat 8010001 to pci' hee-tai'e (about11 c all bc3 p)'l-odu('ed(l tiiil. 
plIatiC lII('!CI Wil.1i 10(0 Nigvil'I1 larhils aL(op1tcd(Ole(in1JIp'()vcland1( staking. Nlot-(- til)! 

MITI'( VIII))pl'3ILIe'otl S 'Stl'l3oil12(0 ll('(taiv3s a1fumnd it pi-ofitable. 
W\ItteI' ya1l11 Io,olra (1/1,(11((( n 1(.11m slu-essfill so3tat'ill pr-ohtcilig gellotypesIeillg [-.as 

wvith IIcc3j)taC111'tubtllpe lt 12 ver-y p)I'oI)IsIllg hieweois Wit(11(- Ix-b3'l1a 1 ('5SII)S Il(jtII)( 

I1eganl at I IlA aI((C(( ago. 
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S v,ti potato wvcvil.I %t'v CcSI I'llCtive i )sts tto, itl IhI tropicS. Incliv ihlII.c of'sw (t 
control t('hII i(jl(CS, SICh i I Odt rdtc lV c \ ii rISistal t \'aricticS aiid .somCcuItural )ICt.iC.VS, 

h vsSo\Ie11S)111- Iwr I)isc but to a lifIit(-( (leg e. I Itcgrltioiol hIese (ont() I l Ieast I,,ea\. 
lie' b1.t ov(rIal resti hS. 

In the following pages, notable researchhighlights during the year are brieJy 
described. More complete information an these topics and those mentioned in 
this Executive Summary can be oblainedby requc:tingthe Annual Report of the 
Root and TuberImprovement Program. 
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Distributionof inprovedcassavaplantinginaterialis increasingbut the demandfor plantable 
steti cuttis fa" exceeds the suppl.P. 

Impact of IITA Cassava Varieties 

armers in Oyo State -one of 19 states in Nigeria -grow cassava on slightly more than 

half of their cultivated land and IITA cassava varieties now cover from 30,000 to 
40,000 hectares or about one-fifth of the land planted to this crop. These figures are 

based on a 1985 survey of farmer acceptance of I1TA varieties in the state over the past 
decade Igiiir I-'. 

il l a d lnim' l ,d (ll.' o c I&1llt-sc iII l)r-\.,.d 

-
14 114 I) " v l)];

i lh 'vs w l c' d Ih c gri,il d l'l t'l i~l 

\llriics r'lh'4;III ic ksi ,hhlllh ,I" 1 

lt t il igs iln 

( &'a hva st .1tln'a v'a ic''lhi wiald itiu mitl ii'lv. N a ti 
.S(' i-v 0(\ i.S ta te.Mi li \i&c..Sc' cet 'Nio'ria. 
A rc ltr' ~ ~ I .t;' 1iits; )atj r 

ll n l 4, ta J ,Ml sdtt ll a~i ( d lit'islilh stt'llls -1I llI ', 
"a l-l wl 1- tl .g il't ()r:.ltvl'-( lcl -S d +tvl is llil<t . 

t' ltril)ttiO llIII llwcl)iltlt-1-l1Illitiol (& )I'v~l ill I()r ad , 

1sti'he shI1,ItilIIu Ilhill < is th,1' 44'stv'ls. 

R ow,6i .h "I IIT \ S()I lms l t-c'ld .. )(-€ 1,1-l Il' 

1P III I (P)i 1 llit(.tI)iIu)a1I4\\lII I Ih iI Wl'31( t t 
hkc i l ic. " ll'Vr'V vj''lva i cl , lls ':.II I lh vst l )( cdl 

th1; l Ilu' v,'d m l'r'd vi'aiII pt,,( 'l'li li.r 
t''lCtimhll h"" i.-~ av a " t c ts s11c11lh 

('rd't [(.1.\m 'ds \6wit 1)1.1<' l~ || lim ; 
i llt'cl-cil 'c tIllril"ln'm ll+' ~ l \ d '))l(( 
ll'hal'X l ),\x d l( lllhs h'ldl n n) Ir'~ L -) t s I I I (11. 

ll'lt;l illIihi'c. c'd (1r\ Illl l 't(Illlvllt.()I. Iel'€'h 

14v 'iic."
I ITA \ ' T S..30)72 !!1' liiaiisli\ I&' 
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Statei.geria showing cultivation initensity of 
JITA cassava varieties in 1985. 

ige"cassa v;a iin,11st hat support ga ii p)1-iciSsi iig 
fictolrits scatten'd o\x'cr 111c stt 1(.icivtc a 

l-lcuarl hgh Itw1latug~ ill 5tlivc. It and1( 

Sissaa ill Ni-ci-ii. 
hisicts ( )\t Staic of' N igel-ia. IFfIA v 'i( its 

Rliv'ilS, 11(405, auicf I Illo sta tts w~hcit ea;ssava; is at 
ma1ff! 1titod. Siniilf, with ic e ehiluic 
-oopt'Iatittll of, I ll'., viafult cassavia pitigi-alis 

Ghi u,:, (aniu, (alnlertoli, R%\'.vdd Blituiih, 
Tanzaniia. Sevchthlcs, alull Sudan. A'bout a 
(It1/(1 high ..itI(iII4 aitch fihlotI1l acew va(t)It

iotNgrat i tpiheo inii rn 
rmNgiat I( eulco'Bnn io 

C 11)01 to C~ongo, lqajitIolW. Gnuiea, and Sao 
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Mass Rearing of Natural Enemies of the Cassava 
Mealybug: Advanced and Appropriate Technologies 

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

at IITA involve different levels of technology according to the specific purposes for 
L which they were designed. The first system uses advanced technology for a 

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

ItIilthi i)h ' ('iIllt sllir (J(, sted uf ils. 600t.:i 
aIl' iiitll( ssat(l 't it'c(' tli uS 'i I.( alitCl ill [i'ab\S 

hIitii .i t ititt lio ftugs *tl'ill i tt'o 
\\ 'ksIIIt ]ui bt'ici A. lvI -IIl tti It(1,0 l'2/ 

,flii.I. Iisix s l, tltliihtIs. ilir .ltll tiv 

ri ttililiai itl+it. witit)iisdiik,'y 1.2
y 1' 

" illin ttfiiist h tstau' ici1-il "c')liga'id ti'tXl 
;ilb< tit 2.()0)()tttiiig .
 

.As "()()r: ,is (I el';x" hlave h\']q
lal sr 

lita) tIIl( I i i ta esIgttly ol il gIII itIIIIl
 
ta' plh-oI]<xilil tc'ly +.)5 /'Vi i
I'00t . //+. 

in(is t'.slt 'l( iult s trait tllg aliIt.d I(,) i(. 
tit)W , +-gstl tilt' stigs. swlt\\ istit olt 

t(+t1 , l lit\', t till 100 d'it V . l)() tt't t,000 k 

c&Si< l ti l w nlit \l-t" st\(-a II cl-daI i hcttl 

v\ illh ) t'u tiutl 
€ctm iti t pn 
II'a (111k is .+hh t\'r \\' .c'k. +t 

)li Iiltictii~i (&f20,000)( lai'-asit~lids pl. 
dlay caltl bct 'h '' TI' is "\'stt-tII is hcss labl.n 
iltl',lsiv'c thall tl' classical v t~ 
p IIItS. ll()Sl itlsvct's. a.ltld !lIittlI';+l V'tIC'tIlhS IrT' 

rrT; ld st-i'arately, 
:All illtt'rnatt.. less clmli lict.-il , altld hiwi'-

C~st SVStI,u bulilt 'litir-cly l i'. h y ilv'taililb~h. 
111.1ttIrials hlits bct-11 dh-sigicd I'Mr t.,+t ill Ilitiollal 
l)io((tlc l l -o~t-tcts \\h ' 'hc rc ] li lp \l-
Ilily bct irr-,rgtilirl ()I.ltrl\'v iladhe ;ill tc t c lT 
"'kiI\VIIw-h w alld lnlds ii't limlitccl ilinrt 16,. 
II this' systci' i, 2001 c'ass t |'tilttit,s itlt isct'tt d€ 
intio at \'crtical ip+c. ThI'l(rI-os wh-Iich stilrt to 
glrow%in t c li t in o tilt. Stlhstl'attc !sa\\cl~st. 
lpalrikcrncl slial', aucI -Styrtd-o lII held I\y tll 

n eln sl 
a\ltlybi 

t tni 
itsit 

nils 

Advat;1\tincd techioloyfora hhig ltd stable 
s\ltitks tenmies of the cassavaproduction of iats ral 
' ' i(( '1.teag.b 

piptP cvi l -ct irigate'd t 'ccdaily with it ntrlienit 
sotItitjli ll'orii ;II ovedrlitad ta.ttk. T hcv ncsulti|ig 

si -t+h"cassava'+ttrc is c'o\'1rcd I\y a fllc 
\'h scirct-ii. Thiis kt'cpIs otit iiinwametd illse'cts 

l(t a h\ '.,+tlmghl lighit tr-allsi issiot l anld v'c ti
latiim li~ t 11 chcSircclIII O'ca..ssi\'a plilnts 1(th 
sizt" iii Im -'o\%-t't .. 

'I( cassilv'a li ls ilt'c artilicially inl'stc' 
\601 nllcahylbtg -+cI-I\(I-vcs" alld inlo iltdc \6it 
1;. Io +.iillO~lt. s.altlit \v%.it\, as ill tilte lir-sl s\ys|citn. 

,Strx'vi \\tks afth' plawtintt, abllt 1(),0)00 pillra 

sitoitls call lt. codh'c.tccl ait tilt' top (11I"1tilu it. 
''l. "cat.ssavai trccs" an, placed l tdtoor~s ill a 
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!)kiC, 0I' tiriistrictcd diI iAtI11C11t h1t pIo
ttcd agahllst rainl by\a Ii':msp~arcilt p:olyv

edthvhlic roof sllc. I.r the owillybug aml 

)lIasi( i(l phasc thilicycc. tl "tc'ts'" Iavc tol 
bc nIInvcd ilitt a sl(dI'd porihmio oflhc shclcir. 

Uiicr this low-cosi, lalko+-hionsivc sy+stci, 
Ilwalybugs alld c'llt'ilit, ;I'(rcardliatttral an
wvithoutt air-coiditiolilig illtrop~ical climatic 


coltditiols. 'Hlihrc i)c, .ipiJl-c(d with III-Iiionc 
s(o)hiticatl(I systIntI. it is hiss cllihi(it ill hi'llms o 
p]ridtcttioin aiid the otlt),t otfiditial cItcIlit'S 
(,LI'iiiot Iv :icliatcly jrccliccI 

The simplified ,mass 
rearingequipment in 

operation. 

Figure16. A low-cost unit 
for mass rearingof 
natural enemies of the 
cassava mealybug. 

(Designedforuse by 
national biological 
cont rolprojects where 
electicalpower nay be 
irregular or unavailable.) 
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Role of Indigenous Hyperparasitoids inBiological
Control of Cassava Mealybug inAfrica 

Among the naturalenemies imported from South America for control of the cassava 

mealybug (PlienacoccusinanihoIi), the parasitic wasp Epidinlocarsislopezi has 
proven to be particularly successful over the past three years. (See Research 

Highzlighzts 1982-84.) It has now been released and established in 13 countries over 650,000 
square kilometers in Africa. 

IWOUQL111I SotuuiI .\iuiia.!l'ltse ulcilul iliel( fir'si silel)( tta few\ iiiois0-1111 in11 takt'ii t(lit' 

II('IO 1(1itst'ifO ltt 

II)tt kito~i tt'tt'. l iiii hiL Inittilit 

Itt'll(l I Lv;isitt( Lt 

1tih litt11ltia ll tn ( 
;tfilovt'cr 1w llt' cit'iisIi I tIi (slrall ll. it'-

authlit fiai It t 

(It(is ii f ()*l( tuth I(: *itaj 

iitt (tvlttiil-liti(Itell.~ 
iHttiA. /n/nti N\ii sl)(i(- l itdb isitlit'iitttisA' IIcByxllsi 

hit(it'tif(1 Bhl(f)gl'iciil5 hl I1I1t' 1tt't'i 

i''ttI t'tigAiiitii Q iiit-;tiiii
\-tlit ttili 


fl' Icj \%its (i'lllicit'i dll(h whlt'i't' Ilsi\.t' 
llt(ililttl'ilg~('(1 Itll Jo' tioi1(. Caiotoll, ( oiigo, 

Giwintha.i itttt iiil Gi/.tiecea sit's welt'ia 

Ausoti'0\'t( fit tlt ii ,ilitlliiigtL ('()tllllit's 

st'Ii('gill I tl the tSlabllisliliut'nIt ohFE. In1/1.i 
ail i(l u i lil'~ic InL .. [ ~ciits)flits tl 

l'tIt11('I.hi's' Lvy)(ptiltrasitoidIs are iiidli'ioils 

.\iiiai iis tt ictkilig I)i'ilisitoi(hs. mAino' 
lOltgt'illis \dltm.wichl Illeiiselves tlevet(p 
ill othiet' iiicAlvhigs, liki' ti(Inelse-I\ ltl 

I'/tflftt~tttIflt~tU/ilt. il''ist' hlhn''l-'I-
sito)iti. ill q.llvielL iilitil sIttlt'1ielI -efe, 

(It(.t' at)( tlLt' fiitsll\ iiuii'ttttitt'\%tcn ();((it)l 

.hti ~tliictc(&Elat al(1w.tFN( RacI 983-ii 
iicpi'pAras)itusa( Ni~vt'L ill f) (,;stoln 

l c(l 52.'),1( tiisVii~i it il/tZ. tll( e-lei'ii 
hitgicaIT. iiioltlit' ('Sait)1 lilaI sin(

ho'lt~a.Set' l1't'n,1l, ihi~'lI I 984.i 98 
odt 1 le t; ' hvpei'paras(iinLh (-t 


('oiltill~'t tlisj i th AbT.it: o' ie sidclcc 
''1(N lei cohiio o' Oic'soso fui.;l 'g- III 

sill'\t.\s fiorni \Iiti'ti 1983 toiIDeeuilo'i'1 19841 inl 
sot~ltwe%,stci Nigei'ii. '1'it- intai pecencitage 

aitd l'~it.;.is''iiii fil tii('iitiipl\ of il~cL35 

J)ll.;sioidls. h\pt'i'pat;shoiods, valIIiotis Ilei 
alto's. etc.), lb' scielitists tletet'i'icted th( e di 

o)tli~''tfihlsetLs JIt'1' IntilIel It)!) aiid te per 

c't'~lge of fithis \\ill] Ill) Lops wh'Iich ithh( 
III( I)arL(tilarll iliSetls. 1h'list' igilt's wee sedc t) 
ealelle tlt' ht ofhl0 ilise.cts perl 100 11111

tlotulolecied cassava-i tips. '1'ahi 35 shiows tLhe 
itttitionl ill Itilich1 t)!) de-lsit\Lyad) te Icconli

panvl\ilig t'Ithtgt' ill Lb'calilliile ti&. /o/wi. 
lit-calist' ttf I (heciiitiitisliing pai'alSitoi(h dt'ii
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ThC result demonstrattes a positive density-
chepeendtl rI at io nshi Ip in timelibetween hyper-
parasitoid and E. I,/,.:i populations. 

Tl same .sult was olbtaiied when the 
pCicelitage hylirparasitis:ii of (tit sampling 
leriod ( Ia ich 1983) was registirecd separia tly 
for different A. IP,'zi dcltisithis ill dill'c'int 
localitics igieur 19). Tht hightr Ilit iitnmber iof 

E. 	/op.i cii' trging fitiii a gi\'it salipI' t1"I0 
lith tops fnli ()Iue fiecd, tl high'r the' 

PtCit'iitagc lyptirparasitis in. )nlv at tli igh-
tst host cheisitie's w.'e tle hl'pt-lparasitoids 
utiaht to catch 11e)with thiei host. The con-
clusioln? Ii a ,givii pericod, tt lihtic)arasitoicls 

rtact in a ,osilive deiisity-dc(.tiidcmit way tt 
host popuilatittn ill ci.rt'it Iocalitics. 

\Vlwe E. op.,ezi sitt'c . 'ds in k'vvping cassava 
Iii'alylig popuilations low, its own populations 

do not reach the saie high levels they oftenl had 
shortly after establhshimint. Ill view of tlhir 
cleisity-depcilden t behavior, hiyperparasitoids 
are expected to play a less important role now 
than duriing the cstafilislimcnt pliase oiE. h.'pe.zi. 
Based oil field o bservatiois so lir, I T\ scieii
tists do not ,xpect theim to post a dahiger to the' 
Ilittin' progr.ss ofthe Afi'icai biological cnti-ol 
progiaim. 

Talh 35 also shows the vcry marked collapse 

of tht' iindigetnous pit'dator's a id especiallyv tle 
coccinellid populations. Like coccinlids on 
many otther cropl)t'sts, tliew be cs ,' mainly 
active tii high ]lost dctisitits. liecause E. /o/i,,i 

reo'clced tivir fc d sullppl, tlcit Ilcibe'is be
camte redticd. All tttli.r prtdlatiis art much less 
coinnit0i aitcd havt' a liinited imipact. 

Figure 17 (Left): Mean number of Epidiiocarsis hipezi (white column) and its hyperparasitoids (grey)
( . SE) rearedfrom 10 bunch tops andpercentage hyperparasitism at different distancesfrom 
the release site. (Samples taken in March 1983.) Figure 18 (Right): Mean percentage hyper
parasitism in southwestern Nigeria duringfour survey periods. 
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Figure19. Percentage hyperparasitismin 
relation to the population density of 
Elpidinocarviv Iop,.:iin dijferent localitiesin 
March, 1983. (x2 45.20, significant) 

Hyperparasitism (%1 
50, ,A . 

1-8 9-16 17-32 33-64 )64 
Parasitoids per 10 bunch tops 

Table 35. Cassava mealybug damage and population densities ofEpidinoc'ardi /,'i , its hyperi 
parasitoids, and competitors in southwestern Nigeria duringfour survey periods. 

St'vw'y 1),'1iods
 

198'3 19811
 

Mairch* 

> lPP kni < 100 ki I)ic.** \Iircli** ** 

TA 1ii). oI'ich s 11227 151 115 271 

"',ilds with ili ihunch ip 85.2 19. 1 53.3 87.0 53. 1 
Main "',,biiiich Icpjs(I-ilistid lIrd 78. 93.A G.3 26.9 .t.1 

(, hillaticIno..llr 1001lipis*** 

Epiddin,,m
ii Ihp,'zi 2.2 125.8 6.9 19.8 ..I \y (rlar.i l s 811.6 11.0 .t. 7.9 0.9 
.ccim'llids 191.0 160.3 2.2 H.1 0.3 

1ihI ncdalrs 12.2 10.1 0.3 5.5 1.3 
*>/00 Am di Ihmrr'.iwn uth'aw 4ihe. E.]opczirt.oliml tit 

< /00 A,, diitantficin ichwai i1r: E.lipi;i in 82.9",, i/'irh/idil.


* * E.h pizi pI,' ii i,mii.li,/i.
 
**Chl-u/atwid a(. pr hunch loll lxi/hhibwith ihiil.icl x iran ",,hunch l/.i pwiic/d x ",.[ddi cil/ C.11 x /00.
inri'c 
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Use of Tissue Culture forScreening Cassava 
Gerntplasm for Tolerance 
to Acid Soi I 

nder most circumstances, screen-
ing crop germplasm for tolerance 
to environmental stress makes 

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

II tht VXJ)Crinifleits, SCirIltiStS ISt'd n l cut-

tiligs of' O S'Itt l cassava varicties oltaijicd 
I'oni ilt ristwtil-cilttiictl j(Ipl lthts. 'lic ilodal 
cuttings werc tlraisfi'rd t(silito fijid ciuhttire 
medclia whic'h contained€l clifle I ph\.(\tl 
i otn 1p1-12 fhr highly acidlic to I)1 8 fin sliglitly 

I Ilkaliiit . 'I'i conI j)osition of thc ,-tlt re IIt iaifi' 
fir all tratuititls was ,Ss,'itiallv the Saimev. 

Te' l)ti'(eitao.r survival rate oildtl cut
tings that cxhiil)it(l lioallt growth v.,s re-
()rIth \it ,'l. iI,f( uligtlhs ift hr.shoots that 

devel(.oped Froot the hoof(s \vtre mleastired onil II 
thlirdl and fil~th week.Is auhei. inloenlation. Ainloot, 
tlhe' 10 virilies. tl er 'ere varietal (iflrtVn rS 
inl ol)tiiial 1)1l fio the hiith st )vrcenlt cxpla)lnt 

sur'vival rate. hil t all ass;lva \artielis ieSt(e(f had 
nlmote thalita I("', survival rate at II I5 ligurt 
20). 'Tl i hnifi t)ie \'airtirs that exhil)itud 
mone thlan tids oftcreasccf with the iiisi or 

a.e iiicill )- ; t) l)(,hw . 

o11, ,Mc ,.,it,, (INIS 63:T97 h97),,ad,,.
Sreen ' aand1t0naStrival1)1- va]'at' T IS60-1+.(. at tlI'IM2,,, 8;,. ,,r.cttwo extrcm(',-.als 
.t,,ic at,, p8.. '.I'l nitali,, Shit ,iigth oltll
10 \'arieties iiicrtasc( with tisit at all pII le\cls 
,,ihth hi ghe,st ,,ean shoot length ,-or.(I, at 
AH1- and tiv locst at p 2. rhiis inlicatccl that 
high acidiity aI\',; v p)Iaiit growtirel allitecl 

sil)stan tiallv.
 

'Th' tissui( ctiltilc techli-ltle tIay'ailso he tsl.c 
in scrtceliing lor tolerance to other st'csscs such 
as salinity and toleralice to chtimicals. Furthcr 
studies are to1drwa'ivCltite thIt practical 
application ofrthis tcClhique. 

Figure20. Number ofcassava clones among
 
10 varieties that had more than a 40(

survival rate at different pH levels in the 

cidt2tre mnedium (five weeks afterinoculation). 

No. of clones surviving out of 10 varieties 
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Infection Rate of Selected Cassava Varieties
 
by Cassava Mosaic Virus
 

ill a cassava variety susceptible to African cassava mosaic disease (CMV) but 

"clean" (disease-free) when planted in the field likely become infected soon 
thereafter? The answer is "yes" if the whitefly (Bemisia tabaci) which .'ansmits 

this virus disease is present and disease pressure (inoculuni) is high in the field. 
Depending on the susceptibility of the variety, cassava yield losses can range from 20 
to 90%. 

t'siit.u,- Itlcri it 'in ( Ittrt' hcltiliq1. mtlt rig- Cassava mosaic virus score * 
MIMS+tz-virli+, illdt'xinig, IIT.A rt's;till't'hi'l-s. 1c,,cttt- 5i 

crd filrevq ,irlls-frvvt \vill'itlh,. T I'IS t, 1.l1 . ..( =Nosympaomtl 5 :highly infectod, 
stls ntC)tilflt . NIS - '2 +1251- I tdra wly' su - 4

ccl)lilec. and '[NIS 3001)) rnesislilnt i. l', +' "ls ft % ,,, TMS 60444, 
v' n'hvt ivs w~crc Itll I ll; II ,.IUilIII V ti t / o.lT:\ tcxpl- h I- ._ 

,[ill li'lds wvith wh it,'lll'c . c. 3t' 

.\s slosiIi in ligurto ' 2 1. 1lti sttctibh,W.e\';iit -i 


,i.-;tilt- r'lditI\ iI ctd '/
itht tIt, v 'rtls ()I \ 2 ' / TMS 4(2)1425
m om l hta l 'tr pl m in g sn < rt 2.5 , , a n ( Iwi ti n 
Iut i' 0t thlus tilt' itlh i't t ll S tt Was Iid ,Is
sv,',')r, 3.T. ,S,',,'<s ,,,rt' ,',t'ro,,iut'd alt 2-_It,)- +it , - , . 

.+-tuIltItlh iti ixals tlsilti a s'ili 'Imll I I'.TMS 30001 
s+vil p]t( ills t ." r+; Vtl ' l '' l t ( l ", ] t< S . 

Tl 'hC 111M hr a i lt yhr csista mnl v 'ari t \ 'I i c-k(- . u p 0 • II. 
t 2 4 96 12 

tdw inli(tit gralttillh. ,cm 1.2.ingat Iw (Apr1984) (Apr1985)
litttIlIs altcir plalutiulu. It Itttai l slaih 6li.six Months after planting 
1.tth, aut(l th th inttr(,tl slightly t,,'n ,t' Ir . Figure21. Cassava mosaic virus (CMV) score 
1.9) \\hcit thit Intxt r~itIV Siit IBt'gaIn 12 of three cassava varieties two to 12 months 
tithttts ai'r pllattting . Thr 'ctsisllaut viatrel\ afterplanting.
.",hlm\'vd It() cils.'il\a disc';sc .yml)tonzIS Il-r+n 
li]llit ingu, tI ill 1)) ll it<. lll)It hts. \\'hel tht'-Il'xt 

llilt sctts ) Startt, thu. scm-tc clirlt d sliglrhtly 
0I I.6. ,N ,\' grolt tt ( itctag s tn ihlt(ltdSt ilf 
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New Methodology for 

Selecting Low Cyanide 

(HCN)Cassava 


esearch on cyanide transport from 
cassava leaves where it is synthe-

sized to the edible storage roots 
has been hampered by the difficulties of 
linking what happens in the leaves in early 

generations to what is observed in the 
edible roots in advanced generations. A 
recent experimentt at IITA appears to 
provide one of the necessary links. 

low\cvatlic ( ICN is titallv (lesil'c(l, andi 
tla't key factots acco tilt l ilet llanotillt fotln(i 
ill cassava lloots: lIhaf c\allli(ilh Irt(luctiot, 

2 ]t'aIc aIIidt' VXf)tO't lto otItIt'. I)ltt )a.ts, atI 
3 to t cvdnith' it('tll.llttitioll. l lN\'lhit gteoI 

lh lt-hltiolshil) tlltit'st s \\ill lelpt't acItt'o 
rva'(,ht rict i'S.,'r](s id(.'ntif\y stnitAbh',\,' ThclIprac

ticts tIfslt.hctillg 1)Nvc it cassava 'aliCtiCs 

assay isuscfili Itit illellicitilt. 
In ,tfieldlX ~ 'n nt sc'ielltists (t-tctont

illatitns rrt alliil<+alslt'l.) Igrallts g sc'ions
 

j. 

S
,,,,stocks ,l'the th'vt cassava vaictics °I'.N 

30001, T['IS 30572, awcl IS 5)03953 that 

colt,,ill lt,. lm(litlll, and high cvancid. 
I itctlo,,,al,,,, j)l,,,cyanid i,,stocks of'("I)SCOsa 1a1130572, tit stiio l"'IS 50395 

was C'otllSistttl\th withassociatt'I high itoot 
calli(hh content. Ctoix'rst]y., the high cvanidle 
I)O-dtctit stock of'l'IS .5039.5\-was associatcd 
with low loot 'atticl'witl graftcl to low 
c'antid.lstionst"ofT,\iS 300()01 andi 30572 pIoof' 
that HCN is t|'lltd'tccl fi-(11lehax''s to 1011s. 

larget tli'rt. Ics among ciolls than alliong 

stocks l alh 36) also imply that scions e'Xe-l-t at 
Stl'Ollg(g lliItte Ott t0t)t t\llli(h cotntentt. 

l"lltitlct trials ar Itltevav 1t cotlfilnll thcttse 
rcstilts, btt it is ch'car that tilt I)asis fill schctinlg 
l\\. loot cyalliic ill cassava illl)l)tOVellltlt 

shtotldd iticliut tntl<on accol;atcl IfCastrcennt ol 

cyallide lt'els ill to1ots attd l'avts ill early 

gtltclatiolls. 

!"0... 4 

Table 36. Mean rootcyanide in cassavastem 

V grafts (mg HCN/100g 

fresh weight). 
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Yam Micro Tuber Production inTissue Culture for 
International Distribution 

and-carrying tissue culture materials -the usual method of distribution of virus

free yam plantlets from IITA to scientists in national programs -often results in a 
very low survival rate because the plantlets deteriorate if kept in the dark for 

prolonged periods of time. Furthermore, this distribution method has created two other 
problems for the tissue culture laboratories: the plant materials have to be ready and in 
sufficient quantity at any time, and it is impossible to target the quantity needed and the 
date of delivery of the materials. 

Yaiii llsitjo t) tI r)nIti' cd ill tisst i g 

ofl-l-r soluilhols to t(ics lw<blm . Tl 
semt by ttail which hls hnot lct-n J)(lSsiblhl 

lcyc (bc 
I'lhitC. 

A lts o , t h t-y itllt . c a'+ l.';t to hlill fh"(w hc nl ] fla lt itkg , 

ill](, COl mral-. with ]f]aililt'ts. itlon.' ofJ theil 

II\ tt.tScic IIrtttlttcc lt 11(1Stists oif IllI' 
Ih\ (.t1tlt -iltig Clt(( (&' the ir t- t'o .1tilig~s 

lil lst.,lB catlls tht.\. ;It.c \'irtls-li'ct ., (11laa ltinic 

atitthol'ith's lll(-Il ho' I ilitt.'rnltioli 

(list tiltllht. 
klill~Tuhr fil.1 shiltws and~ size~s havc lwcctl 

otliltlcct ilt I IT.\ II-otl it ltlltlwr oI \arictics 

\t t t \ titlti t ttsl l il c.urtilhV I (ia 

6Ittach tt Ilicr tthcrs flout theit oth<or Ilfitltt 

fol. storagc. Tl1 Io(litl culttiltgs of thw ]lihltlels 

(ln. ttlli s. t tcltt llft(i to61tttt S tr ' I S" 

mtit ilfllcatio.. 

'I'le ticao t(1hc sto i IIt'c ts l(Is itf n h i itt-i' t'sl'""tt-(th""-c to loit"" hs aftel. sl-ag t lll(Iltt b


thos storcl withot €'tO.ttitt. l'Itlita all t ltat 
coaik cotdit it w h hest sixwithtton 

l']hTh. gt" lti.](I' t' ration is l lgl.TrI3
thanl l'Cqulir-cd to r-cilchi iost (Icstll+ill l byv 

ma1.il.._ 


The Ittil)(.-iZatioll ,f* \'ares III lilro was ill
ihliclict'd byv tic t' Ul'.Ios( 'olit'v.ltt';atioll ill thet 

t'uhttllrv ilcdia ilind wa.s higlt'st willh 1 51",, 

sticl'Ost, 011 iltioll. tclitl h 

hight'r or ]ow 
(jttcl'cy of tuttrliziation, 

i tio ll c .II b c -at aI)( 

+Itri),; ' tll l tillI 

-. , dccro'as(tl the Ir'c
itl(licittiltg that lelt
t b y' th is tt o.h i q twl 

llini/r collditiolls. 

LI
 

t i r 
.atsecurIe 

'""
 

Whiteyainplaittletswith ini tuibersgrownt 
in a tissitectltstre iediz.nt. 
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Planting Density forY a m00iO0,O()Os h,00,, 0,00W.ssf,,,,(,r oma,,.s,,t)s5(,f)o()conT1"ofilld scientists 
YVa Miii1icrosetts dutd spin,,.ilg exp,', ,,.,ns witi 7-grai, 

Ilicrosctts of, tih whtile yan \arict\ Tl)I 131. 
'I'he .sults showed thai as Ihetnn).r ofiluiJ-rsG rowing pre-germinated 5 to 10 Jiectreincreased,tJo' .,erag;' ttlrweight 

gram microsetts under plastic d(lrtascd, ht)0\i'l ~irlcctarc ilncreasted as" 
 mulch can reduce the yam tonnage plan'ing (IeIIsily of inicoset ts %\"iscr('d
used as planting material as well as in- (I"iginr(' 22 1. 
crease the multiplication rate tenfold over 'l' relat ionship bIt\vcii ihel nlh of,conventional systems. The use of micro- tulo'rs p'r li'ctar(' ill! tlII,' w('ight show'cl
setts - small pieces of yam cut from thi itI)liT weight of'aott 28()or 2.10 grats"mother" seed yams - does not only callI b) obtaiw(d wwinl phlt d'nsit\' is 60,000substantially cut the farmer's cost for anc[ 8(),000 Jor ]cular, ITSpectiu'lv.traditional planting materials but also ResrioS(ci'rs 'stin.litc that tulI)r wcight will b'saves an enormous amount of yams for about 225 gra st it a alait (ldnsit' of"100,000food in Africa. fcr fIectare. This in'ans that an aleqtlate se('(I 

yal w'ighl Inight I e achi eve.I ('vein at a plantolhw ntany yin Isli'rosetts can bc planted per ing de'nsity of' 100,000 ])'crhictarc. 

Tuber weight -it harvest (g) 

500 '2 ktIG lOt/ho 15t/ha 20tAho 

Theeritical yield lcvele 

400 ELrAl 

108 f/ha 
Figure22. Relationship

3001 . 1It/ha odifferentb1/ed.plantingyields at 7.h between number of-gramwhiteyam 

microsettsperhectare, 
* tuberweight, anzd tube:''aa"ha yield (t/ha). 

200 

100 

10,000 50,000 100,000
 
Number of plants (tubers) per hectare
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White plastic mule 1 used with white yan ninisetts helped to produce healthierandfaster 
grow"'ngplantscoinparedwith black plastic mulch. 

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

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

technology achieve high and reliable yields, IITA scientists investigated the effects 
of different mulching practices and plant populations on white yam (Dioscorea 

rotundata)seed production. The technology involves cutting the "mothe('" seed yam into 
small pieces called minisetts. They are treated in a fungicide/insecticide suspension, 
planted in a nursery bed to sprout, and then transplanted into the field on ridges covered 
with plastic mulch. (Research Highlights1984.) 

"[ l lCs t'i ciutist s tls(.( I l ws (,s ix IFn';1111|(cl]I i l ilt' t l .f 1i ll N 1 \ ' 'ic lv li ll I 1 III 's r 6 h .;11 ; 1z ' ['] ) r l 3.l 
]1985 ctx iiitlls: I h];it'k iiiiI wvhiti. I]- ]'At vhyh II)I.,lsti" w'itIlOt, wliic siltl-tfi c 11]
c't ll yx w - it ih t h t l s l lrl l '2 is U )1\ i ll (I( 'J l l ]: st it w'. ;,c n -'111): W' s l p e'io l" t , ht l l (1 il l l l l l h 

,)l IA iii i l ' l )(ly ( ith y h(-iw 1l s ti (' w ithi O we t 'm hllls(I ' " ( ( m. t l (;tll tu t I siz e'( ~ / t b~' 
w hIite,stl l Filc e 1) . h t ' "l l k lil t y~l l]c tO wdhe \ v'ta ll yi ( +Idill III( c i al ( I th t. sc is ()ls 

l)lIstic( ++I ric,'stra w iiiiilchi : i~5 li 22 ilt. figizr-cs ;In. 50",, Iiglic thiil " noi1n t t/h l 's. 

l)itL tssiakc d(I hi lit iiitiluciiiil iisikiig. lchicv h'mili sc it,.l thi tina(litio~iil suakiig 
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it1itfo(i antttd Iio'. thall tlotibh those ofbttltlid 
fitn ih lii( sttkittg-o inilch sittation (al'e 
37 . 'hIt' srcotuf best ti-'eatint was rice straw 
tiluhh with 5)0 g;ails/tnf r at.d an over.all 
yieldl cqlivaht to 18 t/ha. 

Il tOw secoltI trial. TI)r 1:31 alI a sttttii1f 
varirty 'l)r 17!) wern examito(f t ittctpol-
rt hyh'm plastic with tw white stllmifate t) anti 
aittIzlt lihhsiluiatiot. l viaclx'anietwas own iat 
fhutr plant popFlations rangling front 2(011000) to 
80100(1)) plants prr hcctar,. .\t ally giv'ei plant 
p llatiom l1bth the avern'age sizu of te ttl'rts 
alltt(l the totaf t vi tilit alreaa tI per \%t 

N,i. f I itthiirl i']'ic lrt11-1 111tr, 11.1 9r1.1 

BItck ,ti .ittup :3i.05( 125.0I 

y O tit 
[!+ SO u 

L.itghtrr blt'k 
I,.79 
T r.1fiti(,nal ,takijl 

+), 

A'7. 11)I 

605.8 

115.. 
+'1!1!.41 

N ip,t.k ,. u m tulh :11.1*)" 312.9 

16: 
*.11l an , /i tl I /i t n 

.300 17.11 

than 50", higher it the IOwplyethylhve II'vatttli(. 
'Tlev st pcrority ofhlh whilc plastic sitF'licr is 

ploably cle to a larg.r leaf' arca itlfehx and 
lnger leaf aea chnratiti;l which resnit ill a 

higher Iulkintg rate vetra coit)arativelv lotgcr 
period. Also. it may have inliprovedc tle light 
ilttrtepti+n iattrt o tfth' plants. \hateverr the 
reasoiIs, two thi.gs s'r cll'atl': tldeT tropical 
cottlitioljs, fitn'mtrrs call get bfttet yil(s per 
hclare if tll\ tise white polylylvthle plastic 
nnhich and itlreilse tw platit (rthesit\ of* lle 

Itinisrtts. 

1Ila I.A I 

5.5 

22. 

1 1.9 

1.1 

Oji 

Table 37. Effect of 
different mulching 
materials,staking,and 
type ofpolyethylene 
mulch on whiteyam
( I I r il I h ila) 
minisetts. 

10.7 11.5 

17.1 1.3 
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First New Water Yam
 
Clones from Seeds
 

S ince yam breeding work began at 

IITA a decade ago, selection of new
 
promising water yam cultivars from 
 Wateryamt
 

seedlings of limited amounts of'true seeds breeding clones 
p, with desirable 

tuber
 
genotypes with acceptable tuber shapes .. c. formation.
 
have not been sucessful in producing ', ith 

But sustained efforts at sexual seed pro
duction and improved nursery evaluation
 
are beginning to pay off.
 

(4/11/ alw r'tW'alt.l Vw ill /)/ ' )1'(/h~ ('(IHIIc's \\I,'li[(.. .... 

t \(CI l)\ \iiIII illtI'rmN ()I* .l)l .ad
intr ilsil\ I&t('tillik atlld]r ~ 'q'< ill ;:,++':++.
alioll, 
('1111SIllIIl~tio ll. lPl -'vi<iit-s ])l't't'(if ll'~il'ls\%.ilh
 

I tis
illl)(1l'tilt lim.d \illl i h t-.l
 
t'c
slain '(I\:
 

Phs" t' i lilu it l l i ])'ri'lds & isIt()\\ it, ' tcl" ]) lltial fi I V lllilli-
Vd 'l\1 all. itild h, plltlits, l)ls a, byt i .t..,.<)Sls ''].iw li-II ]rt I't'.sistait


ii fl()\%-'i'ilig . l)r.1'ust. r, 

l)arvilal t'iqVc Itlit( tts l)('-l' ('

,'-I'rlll\h()%inmlit )I" a'lnidl f(\.llgmc'lilrac'te''s. .\IS(), IIh(.sc 
'(II~ w.ill litilitcr'lilati(Illill 

." A\h41mi , vc'c i, lh1am sccd' i 'at~' ' aiyv,,~ n t si o ct d f)r'lvt.t l*61,,m ) g eziiitc ksillsect m 
..()tII)hI-d scrd€ hic'h did ,i()t l )61 


liII-111athotl I)criodtthlt lhcvI 


tlatioli I() (hrii\\ill) it1(Il all )IIIllti Iy\\w (.xist 
,"() I~ st'lilhd t() 

IIIiIIill' tlll(bt'l tillil rilb'+
l l\ (II\ tin I 

CMt~ldlti()ll'.
 

• ]hv,'lhlgt'h ,',lanl+k l)tilchstt,.c I()h+al,
 
iiccri'),,is. l',"+tiltitig InIt-(tnl)hI t' (licb~ac'k I)(-

' 

V III I);ilrc'llla i1'I'V
\\it' ~ til %x' (l'I')\V1Iill IILII' 

r,'AlIIuf,.ItII. (K 5 )I'.")t ,t'ill ficl(l ill 1985-. thmc .
tlicrv. 12 lchttibcvr sJla)<.s aiet\6 i accc'tl)lia 

YI' CH()'it illilllltlll 1() Ihlrli1tisi I~ ill ils III' 

iI IIIlt , vlri
\~' '\\illm l ,l+,L ai'd 

\Villh 1t1lrthi'x" n'c't'bill
gi'lliti illii(ll l')
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Plastic Mulch for Increased Ware Yam Production
 

Ithough previous experiments showed that plastic mulching can help eliminate

Astaking for seed yams, the possible advantages of using it for ware yam production 
were not known. (Ware yams are large yams for marketing and consumption). 

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

Ic(sttlts? Plastic muII(lch 68~ t1 () "', Ilargcrn to)tiht thata,,' (Cm)ltnran's cbe(nl I lit'f" s'itm 
tt.)€v,'i'l,' mlar.dwilhl) (,m lcizll '; h is low, whtci startcdl\'it.'ld hatt.r thall l"b'liary., 

'38'1,.Slaking.yumn v'ines i ''casc' the \,i-'~ld tIII( II ht'-'b\y y-i'ds ti'.m ilt" lastic much p'lots ill 
20",, cuinpartcl with nosttkiitg. ut1thciulcrlcalt ClXl)trIit1t.'i lig il thall thl s't s w'cc alwa\'s 

Ion. plastic munc' alit,'w s 30"',tl'kigl thall tif]n tle. tlllulchcJ plts rcgardlcss of' the 
tratfiliolll S\'nttm T'alth' v1t.v cll t A 3il. u cay, ridltilg di illabs a 


All €'Ct-mllmiC tsse'ssill(Sll( 1h1%V.ach th<' .viel(s ith tila.l
illid cu
)\\,s that liot (Iiwirband e
adliimtal Nigc'rimi Nitra ,lcnt inlchanlgin~g TIalch:38!. 

Plasl \ti ll*11-11ligtuc u5ws. 1.s r0st s.9ulch; cdtfferenc tme us of
statkr'tl()Iwc'-tion canl carnl it 3'.7(0 . Iltlich tllity- St-t-(.NairatIrcltllr I)laslit' ;III( ,,'am to hclp 

'xtcl) pfla() Ntlttwihhanll, ca'ch nal Naia slutlt t. ntiscas id.Ot vmbr" .ahliti2 I~ ng acl'atagcs
ill t'liallgiug 11'mil l Ira 'tict, tilt- labor [Or r-iidgc/ii prcp-~ttIaditioll I(, ill ult' ''.c l 
lfla.sticintih'h ilwriiiil \\ilhiou statking can I ;';rationl hccatisc ot'raill soticll'd soil ;111(hlcttcr 
Vi l .1.23 ']b;d,h3!) .W he l siic niulchl wa's ril cauisc tilt' \\'ce'diln'ad lalbor (listuil Iib lim c o 
ulst'€l,a(Hilional \'i(.'ld firoil canl Ibc 1wrio(Is whocll (th-tilt' Il- -lts mllillg adljuswcd it) &.h111)( fill. 
stakes.dIidI tdw cost ot'stakinlg,not tilk('t labor is less. 

APasic mulch 

Aplil la\' 

'l~r'alnt~ll y~ll|y,'hlt/llt *Table 

5.5 15.0 . 17.6 

kllc.Jl 

8.9 

38. Ware yam yield 
with and without plastic
mulch; different times of 

Nij imih'h 9 .2 8.6i 9.8 -5.I planting and November 
harvest. 

114111111111h "t 6IH 71 It 75 

I18 A 




Largewareyams in a 
Nigerianmarket. 

Table 39. Ware yam productionusing alternativemanagement methods:costs andincome 
(NigerianNaira). 

Tica'il IIll 

''lraditiollil M ,Id iind 1,1'N tilht,.dlit.d M ulched -And ilisl 
teinitIlli li irlling stAcd unstaked ,iisaki-d 

Yiddhlikgiht 9,30.11l 1 -0)(0~.00) 12,900.00 7,0. 00.l 

Il,.,ilii 7,11111.11 6,192.00 3.36.00lilla 1I,*lhi.ll 

L~and il-tp.ll-ar.il :112.0011 :112. ( 312.00 :112,01) 

C s l phliting lialcial 3,ll00.0II ililllo.1 3,000.00 1.1(1.1001 

1,1.1il, t 771.111 1122.((0 504.0 
(:li,of,la,,tic11n1h114 600.00) I Cq. 00.* 

,11.4.00- 711.110. %). 
.Nciilic~iinc :1711.11 :2.i.5 1.001 1,776.00 , 1201.00 

ixitui-ci I ,i a.09 .0 . 9 

Rati. n'chmi i ll /hillC' . icli o ill
 

h'xllc-i l li ililill n
a lid
 
('XnIl'rilll ill llfll "' 
ilt I1f 
 3.0i 4.23 N .\ 

•7he"l/ t io shlc thlitiona/init !jtith wit 1.\'diimt o l i the-1"(Ilt titi the' (i/ gt, (tl i lilitw, /tl /r1)mi iolhi l h e
 
r'qw/t inllllit tlitllt
[.
 

http:1,776.00
http:3,000.00
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Early, High Yielding and 
Stable Sweet Potato Lines 
for Rwanda 

weet potatoes - the second most im

portant sources of carbohydrates as 
a dietary staple in Rwanda account-

for about half' of the total root crops 
produced. But production is not keeping 
pace with demands from an expanding 
population. 

]icciItsc h ' ]\IIrit it(cg'(%\ II 1)\ Ii'lll'l i tI ti' The elite sweet potatoline DV 16 820 (right
buIlkinii usct-ptihhranil itsct\' I)wiit() \ir'ts foreground)had the highest ,ieldsinfield 
C'()IlI)ihN iI1(I A.1tt1I' t'III)tS. IIi.\ ;ti IIA i()IMt tests in six different environnients in
 
scientists ii\t '( liltithat
( and s Rwanda; TIS 2544 (left) was second. 
arc rai'l\ hulkilj, ait (l adUitC(I o, \;iitic ;tt

t'( hi t', X ht'i't- lilt'hist, '(13 ) it'\%11 III it '('t llt 

stl'V . lilrti tirsill R\ai tlit I'l)(w t t titita 82..li
iji'sc \i1, bi\ i ll" tii III({), civii it c(all'- 1 
 2'1 

ist .1litt \\c'' ] til
tilbilit\ 1() Ow )tit linvs, fi)lh(\\'t' I)\lt s()] il i ichv l. 0 ( I t,tdlra. laa lld)- Sit iv ' lId , ~ t i t34, Rl L4.It i iea I tlt t 
 I coillidin-sisli lligii \ 1.,t ) iii-4-6 (h it A\ till ti.Si l tI D16820 12.8 1.28liu('s art. fin. (Ill. rich bI-c'ltlst. ()III\ Illv\ caIl 'T1S2.51t !1.(; 1.37 

,liYIll ( \;tt."St'.1l'll; 9.3] 1.02. 
IFic'h Ic'sts \\crtr '<l~ ltl ( ill I1"-85 ill six Billlttliiii 'It12/ (). Lo
 

dif]l-I-llt CxN vi)CI1114-lt Il;Ilio)ll t'll6 
 YMi' CHll'ls IS mlda 7.6Mid'Wid .91 
ill ntsk'i sf)l]'lt ics rel)l'tvsvI'l t i t \%Xxi(iv- IG'vwn hlca h,.rck 6.3 .71 

spl ''lll1 (11 N,\v'tt' p}wlal() I~ ')ll' i ll;lcil, rirsui . 5.1 .71 

r\~hall I t't.(i' (k'liltll a l lN( Itit,al ill v 8.6t' 

%\ i l ( . . t)1( .I\ IInt 11111i s . nd Il r al i l .

h1ighl 6\d'll it l'-r lira.:, 11 tIIt, six Ntlti(,lls 

Tab le 40. Mean y ie ld a nd s t ability i n,dex of
elite szveet potato lines tested in six
 
Tlab~h' Wl c()IsisWIIIth -riltiutll Ohw hight environtientsin Rwanda.
 

y''h ill 1th1.( Wh'l lhv\ art. Icin q.St ilt'vas. 
11uultipliv'd fil.~ndlilittioll to tI llll-s' aitcl (()
lilb(willive+ ipn!iccts. 
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Evaluating Sweet Potato Lines in ilTA's Germplasm 
Collection for Less Sweetness 

Consumers in West Africa consider the sweet taste in sweet potatoes an undesirable 

characteristic and prefer non-sweet varieties called staple sweet potatoes. Staple 
lines in IITA's germplasm collection, consisting of almost 600 clones, have been 

selected by determining total soluble sugar and reducing sugar concentrations in the flour 
prepared from raw and baked tubers. 

s'.V t Ii tst (.sd161.lird t rtI( w 'i og lnn-s Iins toAilln"i tilt e ot ltc vik! Nh l diin k uisi-k 'ett 

hut ho\\ toltl stlo-lr con- l c \Vnt t vr il l 
tlit;itiot n itlic'r b;kii, T lelL IhIi. (h'grtj' t 41 i ld l l 

I IT \ in 1985, ti'¢'n' iltcs .4nlilairto \\'hit' 
t . Th'I (I * si\' blnes . ( tota

sligitr, Coo' ill' li l l~ ilt'rt'itid \(.I,\ l. lilt'l)ottc of'thislitll(. a',i ili('rt'iist, illial t l 'rci'l[)sisai 

\IilW'C,* l\Il(s \soible stiu-ch to slga'rcon 
gl1Usktring III(' initiail kils cerht ton fcsx et 

id('llli(;c+ti its non-sl-r'tit.A\ I'\,s (h is"'S 12 1 

l I ast, iitt l \. III i1t7iipota Itto: I)(iil) lnle.
(t~ iliil (I'lIi;kt,(ld S\\(-'t'llol~ls,bil cllfhd p 

tvtr I'ltalrd .
23,.6;Iihli\\-;its sN\-ct' 


11.l e TIhl 12198 '1, 8.0l %11.7l-o\th .it, l i'.()
Ra\, 

I~ 19.Ih7.5 
tllbvir 

11.26.8 
ltilhll 

l.'tlliloll il'rsh rI-ooi Iilbcri lilr Ililor 
Ii6 y .1di'hl %%(-l~ lIhbi, dh'vasis!i (hIn asis T able 41. Yield and total 

• %)ll','ll''l'lsolble su1garcon,

"IIS850.lH 23l.6 3. 1 H'I~l 111.6l cenitration of six swoeet 

'l'S11.illo17 1!-.6i -.8l 17.6 20!.2 potato lines (1985). 

II BI.,1 1M 2 13.'3 7A. 22.0I HIM1 

Su .,'I ' ' 

TI h .I I8.7 "5.1t INA. .18l.8 
TlIS 2 t19B I16.0l .Ii 17.5 26.8l 

TIS112( 12.8 1.7 27.2 21.11 
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Integrated Management for 
Control of Sweet Potato 
Weevils 

xperiments show that a combi

nation o1 several methods are nec
essary if' weevils ((.,vas spp.) - the 

most destructive pests of sweet potatoes 
both in the field and torage - are to be 
controlled eff'ective'y. No single method 
has accomplished "is. 
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needed to reduce zeevil danage to sweet 

potatoes; shown here is an enlargedclose-up
ofthe weeil and its daniage. 
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ii. I imIla )IIs.llihilky \ is (0 ] (ilt'ti'l()Q Iikagcs with imtioul] and 

1hat hrCgi(mllIirog'xus IC tI'Isli' d1 tcll(w (Cgis ch'whvclujwd Ihl'oigh r(svi'l''h ilach 
the ]p ac'vlia] 1'wiciciarhvs 11-lI rlm'rsalldl cm()ISuIIIS (nw:rsl\c )'oc'l 

('011lrlIh Si\'t, traiiivlo Irj)JrlIIzs art j)rili)pal ilist (I'l tn ditsi(\(t is gCh . 
(Currentli'y calls low ailincreasing !]tl11hwIr andresc~rchrail p)l.grlh activitICSInoimu 

t()bc c)I(ht('nC(h)ct Si(h(' tIhOI Isltit t(ic s ividh(t'ldt'I'rs ill I i)ldii, >M g(cria S()that h)ca sp(.cific
a g ri cI'ttltttil]pr o)du c't l t ad tcqit y la c'k . nz a c tio)ns 1;lk ('i \,,'isti p lc~t m s c -. b e( a ttcl ](' A m g th(w 

the ctSallishl 0,"t sI)s tati)I ill the RepI)lic (d, lBicli aiid ()licialh dc((icat(d ill(cli 

Sc t(Itm)(' I !85. 
luig Ow ar, I IT'\ ill c(d rathwa)C ) acti\itics toyIcC p+arlici)at(d ) i\'( C)I((it (ItsigOCd 

Si-c(Igtilc n at)i /(gil/rc r'scai(l )ah ilities 1)11c' \fiicalI io)ail c('l- ill ther c(OIIIrics: 
( nlltcri, ( hiaa, K'nya,Nig r.R(wanda, Si'rra I c,I'Fn,,anzania,ZIair(., and zi'l)a)vc. 

,&4 
A, 

Close linkages arefostered between personnelin HTA 's International Cooperation and Training
Program and representativesof nationalprograins. (One group is shown here on afield trip.) 
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PrimaryassistanceinCameroon iiwolvcd tht-g('11cl-iltiol I it Il(IS(-I(-('tiol I oC
 
III-iiz(., I-ice, ;111(1 I-oot cnys 'Id;II)IcCI lo dill"l-clit ccolo "Ocill zolles, ;III(I tII(- tcslillo- of, if(.\\,

vill-ictics fi.olll this g(.1-1111flitsill till-ollgil tll(- Ictivitics oI' the Tcstillg ;111(1 Uilisoll
 
Ullit. Tllc histitutu iI(.c(.I)tcd ille IvSI)oIISibiIi1\' to to p-ovide ;tssistallcc to ille
 
NiitioiiA G-i-citls Rewiu-cli ;uid Fxicii.sioii I)i,()jc(.( 161. fivc IIIo].(, \-cill-s illid to tll(,

N;itioiiid Root O-ol)s hiip-ov(-III(.IIt Il-ogi-ilill fi)I-illiodlel, till.ce \-(';II's.
 

An expandedprogramin Zairep-ovi(Icsissistiuicc 1();l I)I-ojccl (Icsiglicd to ilitcgl.;l1cillid

stisi'lill tll(. ilild wdillicill c;II)i1bilitics of:tIlilt (*()Illltl,\, to (I(,\,(.Iol) ;111(1

tl- IIISI'Cl- ;I('I-icIIItIIIlI \601 cIIII)II;Isis ]lot oIIIy ()If (';Issilvil but Aso oil 111ilizc 'llid
 
gnlill 1cl".11111cs. 1)1.(.\,iotlsl\., IITA illvok-riliclit ill Z Iilv \%,its Iililitcd to c.Issilv;l.
 

Assistance to Ghanaill 198.5 iiiii(Ic it I)oSsiblu 161- scielltists IlIcn. to StIvIlgHlell tll(- cNis(ilig
bn't.dillff I)I-ogl."1111 lol. ill(- dcv(.IoI)IlIcIIt oI*SI)ccifIc Iligil \'i(-I(Iillg \' Il'ictics of'co\ 'I)clls

illid S()\.I)(.illls. 

Activities in Kenya \\-rn (Icsio-iicd to stl.(.l lat I)cI] colllbol-illioll \\'itll tllc liltel-Ilatiollill 
CcI It I.c 161, 11 Is(.(.t Nlvsiolog ' ;III(I Fu( IC IN., ;III(I to coI I I I)Ic I I I('I It its n-Scil I.d I efli )I-ts

(I (I I( )S(. (& I ITA iI I t I I c iIn.;Is( )1,(,( 1 1IIII)n )vcI, Ic II I iIll (I i I It(-.1-i It cd ju-St I I I; I I I i I VC 111 C I It. 

HTA inteisifiedits efforts in Niger ill dic illid tcSti119()I*co\\'I)ci1 
(.tlltiv ll-s sI1;tiJ)!' !'()l. 111ilIct-biused S\St(-Il]S 6M. tll(' SillicHilil I.cgioll ol'Afi icil. 

The scientific team in Rwanda is ciigitged ill tll(- S(.](.(.tioIl oI* cl.oj)S/valictics .111d dic
 
(I(-\' -kylliclit '111d t(-Slillg ok-nyj)i Ill."S\'St cIlls 
 I(I'll)t;IbIc to IIIcsrIIli-;II.id milditiolls ill ccl-tilill
 
M'Vils OC Him 
 Ill 'Idditioll, Issistilll(*(' Is InoVidcd 161. t1le dcv('IoI)IIIcIIt of"I stl-()Ilg 

Ililtiollill cilssilvil ;111(1 S\\.(.(.t I)ot lto illip-m-clilclit I)I'o(rI'ilIII. 

lit SierraLeone. I ITA iiiitiatcd it p-oul"1111 ()I,;Issist;lll(,(. 1,01, the d(-vcloI)III(.IIt oI'.S1Iit;IbI(. 
wdilloloo-ics ill soil ;III(I cny III;lIIiIg('III(-IIt 161. UtiliZiltioll Ol'illkilld VAICVS 161
1);Iscd fill-Illilig Systclus by lo\ ' I-csoul-cc 1,111-111cl-s ill Wcst Afi-icil. 'I'llis ilctivity is 1);Il.t of';1 \\,(.Sl
AI l'iCil-Wide 1)1-o'gl. tlll 161' \%.(.[ kulds dc\'cIoI)Ill(-IIt. Silililill. ilctiviti(.F ;II'c 
;u-ca oI'Nigc6;t iiicl Iflitiiiied foi- dic Rupiblic O'Bellill. 

A programon the otherside of Africa ill Titim ud;i is dcsigii(-d to dcvclol) sti-olig
 
collilbonitioll \\.itli 'kIlIzilliiiIII 
 11;Itioll"ll ;III(I otllcl. Eastcni Afi.icilll 1.cseill-cll olgillliziltiolls Ibl.
 
wStilig 'Illd c\%IIII;ltiIIg coN\'I)ci1 p-oductioll tedulolo(rics. Also. it ,4(,(-ks to 
 dcv(dol) (I-aillilig 

Ii)I';IgI-i(-lIItIII-.II IlIiIIII)o\\'cI' devc1opliclit ill tll(. I-cf"Joll. 

1ITA collaborateswith CIMMYTin Zimbabwe ill tll(. of"I 111;lizc bl-ccd
illg p-ogl'illil to gellul-illc g(.[.Illl)lilslll to IIIi(kIItiILIdCiII'CiIS Whidl C;Ill bC VXCIMIlgCd
Off illl Afil'icim6clu k1sis. 'I'lle Illstitutc is ;dso ill tll(. dcvcIoI)IIIcII1 of'.1 1.(.gioll;ll 
1-(Scill.cll 1)1.ogl.;Illl lol. 1(.gtllll(.s \\'itIl IllilJol, f*)(.Ils ()If villictivs I-esistallt of. toicnillt to loo."Il 
stl,(,Ss(,s Ilid tcullllologics fi)l. cl.()I)I)illg S\.St('Ills suit'Ible 161' colllltl-i( s ill Soutilel-11 

12-1. 

http:Ii)I';IgI-i(-lIItIII-.II
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ResearchsupportcontinuedforSAFGRAD'sregionalmaize andcowpeaimprove
m entprogram fbi- 26 COL11116CS ill 111C wtlli- llid ll ol)ics of' 'Afi-icil stl-( tcllillg ao.-l-oss t1le 
solitlivi-li (,Clg(. ol't1w Slillill-it (ICS(Tt Mid do%%'ll to tll(' SoUtIlCI-11 j);ll-t ofdw (,(;lltillcllt.

Altogetlivi% -1.2 1ITA s6(,mistS 1MVC bCCll ISSiglh-d 10 COLllltl-\';l1ld I-VgiOllill j)l-Ogl-,llllS ill 
Afi-ica, Sotltllv lst Asiii"llid LitiliAllwlica toissist witli tll(- dvvVIol)lll(-llt ofmillp-clivilsivc
I)I'Ogl',Ill]S fill' VVillt-littioll Mid ildol)tioll of' g(.I.llll)l;t.slll fill. lllaiz( , 1-ice, cowlx-as,
SOVIwalls, (-;lssavil, I)oUlto, vitills, ill-oids illid illll)l-ov(,d 111,11-111ilig S\,St(,Ills tvdillologv. 

Currenttrainin strateg I I cl-ilig jwa( 

(%ills f6i- it gi-adtiA sliii*t fio i Of]' all tl,;Iillillg
,.otll.s(,s lit IITA's Iwildq1liwt(-l-s tosdic(lillilig theill ill vll-iotlS COL111ti-it'S 'Willl lilt CIIII)IM.SiS Oil 
1,(.gioll;ll cov( nlg(-. 'I'lle Illsti(Lit(- Iwovides ilssistalwc ill sti-cligt1wililig 111sti tilt ioll;1 I ( illxl
biliti(-S witilill 11,16011A/1-cgiolill 1)1.ogl.;Illls to t1wil- p-l'solill(A to lissill1w tll(.S(,
IvsI)o1isibifitics. 

Dtii-iiig ill(- yciii%28 gi-otil) mill-svS mildlictcd lit IITA alld ill div I vj)tlblio.' of,13cilill, 
Ixolle. 131,,tzil, iiiid t1w I)Iiilil)l)iii(-s. Otit ol't1w 678 lwi'soiis \\-Iio ilttclld( d 

dicill, !00 \%-(I-v 1)ll-tio.-il),illts ill off-Sitt. tnlillilig;Ictivitivs itild ill(. 1-villlilid('1, ill lbildall-b'Ised 
COL11-SCS. TllC llll,jOl- 16CUS ol't1ww gi-oill) mill'scs \vIS n-will-Cli '111d p-odlictioll wdillology lol. 
Al (.]-()I)S it) ill(- flisiltilw's Illillidaw, I)IIIS Si)(.(.i;lliz(.Cl tol)iCS ALICII IS\VCCd COliti-01, Soil Mid 
JA1111 ;lllillysis, Soil llld w;lwl, ('ollwlwmioll, illid St;lti.;ti('S ill lgl-iCtllll.ll-ill CXl)Cl-illlClltiltiOll.

'I'lll'()Llgll d(,glv(--l-(-1,ltcd ti-itillilig 1)1.()gl.;l ills, slll)clvisol-yslll)l)oi-t \\,;is fbi, 3-1 M .Sc 
atid 28 Pli.D. o.-liii(liditws fi-oiii 1.1 ;iiid 12 All'Iclill (1011litl*ws, l*(,sl)(,(*tiVClV. TIlVSC gl-MILMIC
stildvilts ;tl.(, v!lg lgcd ill ille tll(-Sis 1-('scill'o.-Il ('01111Y)JR-lit of*t1wii- tiiii\vi-sity d(-gi-(-v woi-k. Tliis 

cilsill-cs Him ill(- \'()tlllg n-will-dwr, beliclit fi-olll ill(- (-xj)(,1-iclwcllld (-Xl)(-I'tis(.of' 
IITA's wiliol- S(.i(.Iltists. At (It(. salll( tillw, it (.l1ilbl(-s ill(. sci( lltists to (-XI);llld dicil. 
cill)llcity lol. []lot-(. n'svill-Cli witil ill(- ilssisl llwc of*tIws(- \'()Illlg S(.i(-Iltists.

Ill ;rlditioll to Iwovidill" tl-ilillillg 0I)I)Ol-tLl1litiCS 161- 13 I)iwticiI)illltS 11-0111 fiVC POl-tllgLlCSC
sl)t-akiiigAfi-i('iiii coviiiti-ivS, ill(' IllSti1LltC I)l'OVidCd it lonlill to Cill-t1w], idelitil'ysixCific 11-clls of' 
IlCt'd f6l' lgl-iCUltLll-,ll tl';Iillillg 161. ll ltiollAs fi-olll Biss,111, Aligola, 'NIOZMllbi(jLlC, Silo 
Tollic, ;1lid C111)v V(-1-d(-. As l ITSI-111 O1'tllC diSC1-lSSio11S lit it I-ot1lldtlbl(- lit IITA ll(-ildqllllW1,s,
jAllis wen. d(-vcloj)cd 10]. it (-ollll)n]l(-llsiv(- ti-aillilig 1)1.ogl.;Illl Ibl. 1.11solfliolic Afi-icall 
(olllltli(-S. 

t('ClllliCi;IIIS Mid StLldVllt-S ti-;Iill(.(l till-oligli lloll-(I(.gl.(.(. 1-(latcd 
itild vilciltiOll StUdCllt SC1101ill-SIlil) 1)1.()gl.;l ills. 'I'livil. 1wogi-illils \\-( I-v (1(.Sigll(,(l to 1-(Sl)olld to ill(
d(.11laild to lic1l) illll)l-ov(- 111C ilgliCtIltUl-ill IVCI111010g ! ITSCM-Cll Mid ]VOCILICtiOll skills of' 
vlllj)Ioyc(-S oI'd(-j);ll-tllwllts illid Illillistli(-S of,;lgl-iCll1tLll-V, illtCl-11,16011,11 Ol-gM1iZiltiOllS, j)6V;ltV
ag(.116( S,alid till ivcl-si tiL s ill '111d (-lsv\vIw1-(% 

Tlw ov( l,\vIl(-Illlillg 1)1.ol)oitioii o('tli(- 740 I)ai-ticil),iiits ill ill ti,,iiiiiilg p-oglilli catvgoli( s 
(ILII'i!lg 198.5 WCIT fi-0111 Afi-ic l. Fol. ill(- fil-st tillic, llow(wel., I)ill'ticil),111ts C.1111v Il-olli Cal)c
V(-id(%NvI)A, lnkiiid, ill(- BA1,1111ils, Bolivia, Ecll;ldol" Nh xim. llld Piwilgtlly.

OilV 01' ill(' MOSt COlllj)1-C1lC1lSiVC illd 1011g-1111111111g ti-alililig p-ogi-illils fbl- 'Issistilig dic 
d(weloplwilt oC lliltiollill lllillll)oNv(-l- cill)abilitics is ill ZIil'(-. 0v(-l- dw 1);Ist 10 yeal-S, I ITA 

olg;llliz( d 'llid dvliv( I-vd tl*;lllllll SCIAICCS t1lat 11,1vc (.11stll.(.Cl ill(, cstablislillwilt 
()I'll f'1lll-1lcdgvd Zain. Natioll ll C:,Iss.l\"l 1)1.ogl.,Illl. A touil of' 153 Zilil-C MitiOlKlIS lit Vll-iOLlS 
IC\ CIS 111d ill Vill-iOLIS diSCiwf)liiws ti-aiiiiiig. Nouilliv 1111olig tll(-S(- ill'v 19 NI.SC 'llid 11 
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Pi.D. cdcgrt'(' holch'i.s who have now assumed re.ponsibilities for leadershil in a major 
nalional thruist in cassaVa prodlction. 

More complete information on the topics mentioned in this Executive Summary 
can be obtainedby requestingthe AnnualReport ofthe InternationalCoo2eration 
and TrainingProgram. 
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Annual Report Executive Summary
Documentation, Information and Library Program 

t V vCI I'o IISoHkolidation hI)r" t11 Ctclati\-l Votung I)I)cunIItahioII, I nfi mtiIn, and 

l* b alrv l g'aI-ngnt thc 16cil loillt " thI illfiWIMatioII il'tiVitit'S of the lIStitUtc. Its
Collstituctl t tuitits art' lfit' - ain(' clict' and Visitors' (_,cit .t', l (vrr-t.tilon I'ranslationls,

libtar arid ])oCtIIII'tatio (Ctntcl, Pul)lic Alflitirls, and llul)licatills, i[Icihncglii graphics,
;Itllio\'istlils, '11d plinltinig. 

Libraryautomationwas a majorachievement in 1985. ,\n imtcg-atcd C0IoUItcrizcCd 
lil)I'v s\-stci was dco\'(,h)ld c()V'iIlI(illlIcqoiSitions, cattaloging, atl circ'tnlationl lonlctiolns.
All catalog rr('corlds', citc'tthation IT'cor(is, arid "OLntStanldiig orc'"' IiCS WVIT inl)tIt into thy 

,4 

A conputerizedltbraiysystem was developed during 1985. 
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tiline Ibibliogral)lical (hi talst, which was ia iicl AI ISTRA. At the end of 1985, tis 
ldatdlSC lid dl)OLIt .10,000 rCcor(Is. Tle S\vSttllids a lrgt' l2l nl)'r o fickls that can bc 

scarcicCl ojlinc. "'he's, inclutc atthors, all kcx'words illtl titlcs of j)tiblicatios, slbicct 
descriptors, lI)tlllislcr-s, Corporate source, lblic'itiol latcs, and ke\words illabstracts. 

''aking advantage oftht aittoIiIttcd systIcm,lil)l'I\' stall s'W lcs flIoIwI l)l)ly to scit-IItists 
and sclio' manageectnt lists I&it(-\\ ieks ,old journial articles whicl match the'ir sl)ecific 
intcl'cst profiles. This Selvice, kno\\'l as Selh'c'ti\e I)isseivitiatioti of' lil SI)I ),hasfomatioii 

rovet to bc.usell to all colcerled. Automation oflthe liblrv also l)emroits first
cotiiltioti 
I bibliographies on various subitts, whether brold or highly spe'cialized, to lct the 

detuiiduls of scicntists and1ctraitecs. 
\\hlti IITA pnlchascd tiec sl'mtc ckage li' thc syste'm (called BASIS),))tintci are 

ncgotiations \Vi'('l''c iil)h(tcl so that otlier (GIAR ct'ittc's could Olbtditi this \'cIisatilh 
tlattbast manoagel'uiit syvstem at t liscoutit. cetcl's (Cl Pand I 1CR ISA'lI to dco\\ decided 

S(,and I 'ITA
\\.ill lhll) the fin'nut'r install the s\stemnl ill1986. ThC use' ()f'the' sa1ntC softwale 
packag' BASIS it lO satMe VAX COMiitltttc, will 1Ihcilittc co'lll)lab'atioi and echange of' 
scicntific ifli'iation aiioig the iinerntatioiial center's. 

During1985, a new computerized mailinglist was developed using BASIS. The old 
coilnit('l' pr-.rl-' \\mwts lintitecl ;aI( clumsv to use. Tle ne'w Iailing list database call be 
sai'ched via nttmei'ous categories : fbi-'xamph,' by iabre', jeh) title. dlisciplii,, or'ganizatioln, 
lmbliatiosIqui'd, lanlguage', alIcl subijects ol'iiiti'cest. All i-itris ill theimaililig list w're 
ii(li\'idtlallh ('h'cktdl and co rrelctd isncessl'v. A lthoutli So li l(l(.ss('s \\ere dl'-oplped, 
therc \was a tolt iicr't'ca of' aboutt 601(1 curiiig 1985., bilgiig the total to -1,600. lost of' thc 
aclitioiis welt' libraries to fuicilitatt the imlmin taition of' itl)eosit librar' Schcme in 
which lilbaries of'kcv institutions i Alrica aid d1olio' coutitit'ics arc dcsignate'd I ITA l)posit 
Liilarics. 'ltev r.ceive illI T'\ tIblicatiois !,rais aitl are t'c'(lu('st'd to make themi'caclily
available to anine st'('kiing in miiitio about tlei histitutc's work. 

Publicationsproducedduringtheyear i1 II .1udd:. ualR/mil 19811; 11TI Rst'arch 
Ilig/igll,% 198-: Lrel / (h la Ritrhwchc 19: hrinl1 la/ Impfm'ml[ €! (I'olpt'a/LaUU'iorlioU 
ar'hila/, dI i ,he, ( I(rol) lrt'duction 'aininig S'lit'cs No. 1: 7opical Root Crops: Their 

Im/Jrovcwn'l ad l"li.dalion: .1 ibliograllp/ q1' )"m.% ill ih (;mnu. Dio.scorca, ol. 2, 1975 1)83; A 
('axe Sltdi- o"(O,-IFarm.. D'7eo/mn'l Pricc letiiildaptine Rc'mearch ill i/a .,l'ricalli IOFR 13u1 
No. I ); a;,il Rporl onlE\plorah;r', Srnt,q]'/jai., kim i Pilot Rit.+arch.Irca. OIo Stalt',. Vgeria (OIR 

htttin No. 2). Repl'iii ts of" tlit' R.talirch ll hit/hl fi' 1981 1984 \vet conmlehcd ani 
p1tilishtd li' cach of'tl- fivc t'sct'a''li pr'ogit'ams. 

The audiovisual staff initiatedvideo recordings of' 1li totitc actiVi it'is and prodnCeed 
an cutit't'ly nwI 17-minuite, thli't',-pi'ojt'ctol' atdio/slidt'pi'estiitatioi giving all o'v'w of' 
th. InstitutC'S IT'.'st'uth ;1nd traininig activitics. lass nii(lia toverage of' IITA's work 
IarI'ticularly throughii\\Slpales and liagaziii's) \\.as Frequetnt klnd widcsprad cluilg1985). lrse't'hi accompllishinits were dislaye+'td at atweeck-long"I"ai'i '[l 'h"85E'xhibition iii 

Kitn,,stoi,.Jaimica. ohcIlihan 20.(100 visitors, imitidiiigJamaica's Pl'imtc Ministcr, toui'edc 
the IITA 'xliibIt. 'V' Institute \\'as also 'tcl)',st'nittdl at both the Zimnbalm c andlrankfiti't 
Book Fairs. 
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Seminars were coadzictedlh~'ii 'iois udi,i(I,s in %it(Ni iid (Idat t Il 'nkei'sit\yo'Bonnill W e'st I I yla;I Id ll I l tlm Ill|a I iDev'eloli )I I lRcsca rch (',I'It c if ()tum\'a , ada, ' ' 

and stafl'nIell Ics (e dl)I ltld %\ViII Sci l I itts I I I)iz . mae1i\ Iie'ld I\s ' on -Sit %- as \\.(.II 
asit \'II, uL IS]'t. h atifl S 1c1tl)LIs. l'h(is' hi l Id \' attflact'd th ' Isdl Ids (.)IhIMI c IXsi)IOI
\w rke'rs, L \()g'veniniv t official;. ,and n'(-;a('i-Ci'S 0)1I1ll( ilt.itilti()l 1s. !,-h( ltsr days
11(1(1 Ifl illh (alju)1s allrarc'tc(I iI l wr's ()I the Ni,,erian C,halib " o" ()I,1nr 1rI'. and in
diidul i ),'tiw, inI\stors ill agriciilttnn'. 

PiJamaica's GovernorGeneral(left) visits an 
IITA exhibit prepared by the staffof the 
Documentation, Information and Library 
Program. 
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Annual Report Executive Summary 
Virology Unit 

ir(3It,1.y i-cmt'd li iln 1985 i )cLISC(I Oil ORt' (hioogv' 01' Un~knlownV (is(ds('s, refliing 

crops) III(ic'r im1ccsligdi(3iol1 1III:\ v'irologists co3)11111131t' stiicii's 3)I1 .'I-lls (Iistts 1 cil'ssavia. 

y\.illIs. S\\W.. poS. to's'3cv lsc )wjp's, St)\vI)t'al ls, ricc', a 11(i Inli/.. Ihl(w\ ('3)iboi'd13(l wiili 

PC) ;1t'(I1 3p'itt)i 1 I btcivru c'i'oIai i sts of acropktll i -c liwil o grali (I(tain .to t~ 


rcsIslt'1 it''133) lillt'il lig 
 tholllv -is f(liclt t'I. Llg'313s'.)),S11(l illI5.1 

Although variouspotyviruses have beenz isolated F'romn swcc1 potalocs in TLiiwat a11(I
otiitr ('3)nt11it's. veryi lillIt' is known w~itli C('ludilll Icgar(11Ig tutu'. rt)It ill hit' tliology oIf
 
kniown v'irus (his('a3se ill this crop)J. Ini m1t(lihiiml to l11w djphi(l-boIW pl\~'\'irllscs, llt' occiIl'ct'1ct
 

T3 if 31113\lln. lidcSit(ll \\,I)31liilx- ('S lt'ifi'3)illc \%.its)(Itot~lrt 

is l~l I'i.l purify IIS tm\isill 1l'tllI(Pl.5\ \ to1 (I/niiut )/A.WC ~(h S131(1'S''h~15o
S~t'1 )31.13. i'(S 33't))1l l 130 wS.1 prok'll illc1 6I)' it~sv~t'l3ts SOdI'S~ op ;Ii~ jItM ) 

6I1(-i ;11s. 3I(11() \ll j)13t)l11s! s 3Wi irole ill' O ldolog t l N cI oitI.t lI lilllS. Itis313 '(Clki rli
 

33I o' c Iy occut't'1 n IIIdd
S(Ii~crpII**lS ItIts Ii\. tmi.l psily ocIg lycountries illt toi *illitlltes 
\t'i33Wu11g10)1lk lls. hts,wlitlkt' iI-itIH. fl is~il topm~lswa ;is gfiis wgot'v 'idh(w ruccI. 13) 

Iyau~~.t(oH3) 15 cil15jwu'mblv ofllI i iIl' irlik dhist'ast' sVlj10'1 varinghIgt c o f 

y low ilw St'l'33((Itgica 'Hillx'sO ll-l 33 5 for t)1lIsvitus is hit Iron)bl bygit't't 1. ot)Idl a .~( 
in irn /'lp /l(i(I 11.iv li o'.vp-imi tlii l ('Ii t 'l l''jt'( l1 i o5S (Ii('lhi;Is\iI'11II ((

h oK~il " 11i I]o I p c c ,1 ~ b%-t-i s i x -ig ~ i -o i k i(s 

virt s l w i3()i t w I I t l )S '' C - UT o i f l c p l ( - o -i lol o 
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Serologicalstudieshave also revealedthitt lioncofthcNii-tis isolim'sobutilic(I 1*.()Ills%%,(,(,t
poulto till-oligh Sill) III(I ilplli(l ti-allsillissioll, citliel. ill A'' binth(unimiu oi- /. stlosa, i*q)i-cs(,nt 
vil-11scs \\,Ilicll ;II-c scl-ologicilly i-clitw(l citlict- to FNIV oi- SPV-N, the Iiiact- bcing t poty(?) 
Vil-LIS WhiCh ll',IS So fill' I)CCII (icsclibc(l fi-olll only. 111(1(.Nillg lot. the llc dy isoliltc(l 
I)ot\,\,il.lls Ninls I I) Ilmy bc (lollc \\,itli 111c Illtis(ll,tllll pi-ep'll-c(I lim- this 11c\%, ;III(I possibly 
llitliel-to Illuk-Sclibc(I vil-lis of, S\%,(.(,t poMto %%,Ilicli %%,;is SlIcccSSI,1IIIy fi-olll N. 
binlhmnimm. 

New potyvirus isolates obminc(l fi-om s\ ,cct pomto ill Nigeii.l. tlso ptnifi(-(I m(I 
MlliSVNI 1)1'0(ILIC('Cl. TlIC Vil-us isol;tt(-s 11-oni Nig(-i-i;t i-c.tctc(l \\,itli mi mitisci-tim ;ipilist 
I'CiItIICI-\' 1110(tIC Vil-LIS (FMV ') fi-oni the Unitc(I Sutics. Similm-ly, clis(%isc(I s\%-(,(,t potilto
sitillples fi-om Nigei-iii NOici) tcstc(I ill EIASA using FNIV mitisci-tilli gl\,(. I positive Icmtioll. 
I I is (.oll(,Itl(l(.(l t1lilt tlic ;lpIli(I-tnInSIlIittc(I collipolicilt oftll(.SN%,(,(,t I)OtitlO Vit'LIS COIIIJACX 11-0111 
Nigcii.i is simiku- oi- i(lcntic ll to the FNIV 1 cpol.tc(l fi-oln dic U.S. 11A otlicl. colliltlics. 

Ill ZIil.(., S()Ill(. of, IITAS illlpl-ovc(l 111(1 CNID-tolt-nilit C Issilvil cultivill-S SIIo\%,c(I 
pl-onlillclit S\,Illl)tollis ofclssil\. l illos'lic. To i(IclitiFy tilis cliscitsc 111(1 collipill-c (lic c lss;lx,;l 
tll()S;li(. (Iisc lsc fi-om NigcLii \%,itli tkit 11-om Zall-c, collipill';Itivc Stuclics illiti;ltt-(l ;It I PO. 
Using tlic mitisci-tim pi-o(lucc(I ill I ITA, S;IIIlpIcS fi-olli Zilin. \%,cl-c colllpillc(l ill FAASA. Sonic 
S;IllipIcs fiolll Z;Iil.(. Silo\%'c(I mikici- symptoms oil N. bollh(unhilm ml(l 1)1'o\-(-(l scl.ologic llly 
(IiII'Vi-cm. Thc knO\%,Ic(Igc ol'thc (liflictclit types ofc lssil\,;l Illosmc \,Iltls 111)(I tlicil- (listlibutioll is 
COllsi(Icl-c(I c.sSt'lltiiii fill- %\,i(lcIVMl;Il)tC(IMI(I I'CSiSt;IIIt Ctliti\',II'S. FUl-til(T \%,oi-k oil 
clml- Ictcliziltioll iso1mcs fi-olli Z,iil.(, is ill 1)1.ogl.(.Ss. 

11ccillise coN\,pc;l ilpili(I-bol-11C MOSitiC Vit'LIS (CAI)NIV) ;111(1 co\% pc l ycllo\%, Illos;lic 61-lis 
CYNIV ill-c ccollonlicillly illipol-milt colist nlilits, tlic 1'('S(-,Il-cll ilctAitics (lui-ing 1985 

illcItAc(I tll(. mllcctioll mi(I i(Iclitific;Itioll of'(1ill'Cl-cilt isol.ItcS itild ;I sttl(ly ofdic I.ckltivc 
of,\,;Il-iolis typcS its 1,11. its I-csisuillce is coliccl-lic(l. 

Forselectingbettersourcesofresistance to i-icc ycIIo\%, mottle vii-tis (RYNIV), scientists 
C01Ipl(,(I \,istull ilsscssillcilt of'symptonimology %\,ithcompm-,itive vii-tismitigcii concelitnitioll 
;Is (Ictel-Illilic(I Im,ELISA to (IlfI*cI.cIItiItc I-csistillit/toln",111t IiUCS.TllCV 1'()Llll(l timt sonic Oi-),.:a 
I,,hibo-i-ima iin(l 0. badhii itccessions;II-c illitlitilic fi-oill tilis vil-tis. 

A I'V\%, 61-11scs ;II-c lcpoItc(I to bc sec(I-tnillstilitte(I ill coNNpcils mi(I Soybeans. 'I'licl-clim-c' 
infin-111.1tioll on Scc(I tiillisilli.SSiOll Of'SCVCI_;II Vil-USCS IhIS hCVIl LIlAltC(l. I,Xt(,Ilsl\!(, scl*(,(,Illlotls(. 
mi(I Llborltol,\, (csts sllo\%,(.(l It() Scc(l tnilislilissioll olc()%Vl)(.;l yclIm illos"lic Vinis (CYNIV) ill 
c(mIwils. This filicling is (.olltl-;11,\, to pl.cviolls I-epol-ts. Silnl:l;ll- 1.(.Slllts obulilic(I \%,IIcII 
SCV(IS collcctc(l fiolli co\ .pcil liliki IllottIc (CNINIV) illf'(-Ct(-Cl Soyhc;IIl plants (NI;IIm?;IIl 
vmicty) so%\,Il ;III(I tll(. sec(Ilings \%,cl-c tcStC(I ill FILISA, but 111 pl'ovc(I to bc ll(,giltlv(,. 
HO\%,cvcI-, otlicl-soybcm) lincs \ ,ill bc tcStc(I belon- coiicltj(liiig thitt thei-c is likcly to be no scc(I 
tnillsillissioll ofCNINIV ill smI)cmis. 

Ill scl-cciling iI(lx,;iIIcc(I So\,i)(.;Ill bi-cc(ling lines, using dic Still(lll-(l 'Incl ;I sevcl-c isol;lt(- of' 
SoybcIII lllos;lic 61-tis (SNIN, S(,\,cI.;II lines \ ,cl.c i(Iciltific(I !Is1.(,Sistlllt to this vil-lis. 

All OLItbi-cA of* nmize st6pc vil-tis ilt I ITA fickis %V;ISpositivcly i(Iclitific(I by tninsillissioll 
tests 1w I-Yi-ovinusmai(fis to tll(.S;Illl(. In'lize lillcs NVjIicIIsllo\%,c(I sylliptollis ill the hel(l. This \%",IS 
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agaiz coI li ', 'Cdb\" Ir()lugica I (.StS usi, I;iIi rI i'onl hc 'U.S.\'alio s paIIT lts Slud ill dw
)rcc(Iillg p)rogrIi arc- bc'ilg scl-tctld againist Iliai/. stni). \'ilIs ill (o)llablatijll viti 

Imallhlogists anud J)]ailt Iwccdcrs. 

More complete information on the topics mentionedin this Executive Summaiy 
can be obtainedby requestingthe Annual Report of the Virology Unit. 
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Annual Report Executive Summary 
Genetic Resources Unit 

P ill xldI)(wiIX ol ,ltdI il('(IllisitinIId.ti'vitiehs c i' itl(Ii il"g Ih. \Ow wi'ili 121 sa lt)(esa 

(d's(.c(Is( )l'(.(\\ wII~s. n(I I itI (-I.cn( s t' dh'lv I .€ hdiI IIh( c t' ri I A\ ii'; III lR) )I c at (allq' 

;ll'Id ntd I IT'i'\ s LaI -
 I I 

]lisliltr ,,cr'];., ('tl {11 l (.til ll '( ,uvaa \\ih], slrcic.s ,.Ihi(.I) w h ' (,tlt'(.(. (dt ,v'nclit' 

.- r I I ) I, sl "lh; k.- Iil t Iiffs and(I (()lchcii()nixI)( ithi sIs,( ' 
lcd OH~ 


dli%('FsiI,. us '(l h\, ",cir'liisis =1),l'd( ,( ' .,. illscctl- a=(I dliscasr'
I )  l -tsistlailt an~d hlilgh y ('h lig

vili,.li,... N~ti( (ilil lwl' rllls ;lll1d I IT ' I. . 'sv';l'tdhr s p -m-idh.( allll '".502_ salilfhcs ill 198..
 

Partof the bans"stoc- 12,497samples - was sent to 29 countriesii tist' ill dliti'I)Lzlt1t Im-n' d'cln," i)Lvr t Iit, l l n i t[ ,,ci' -sc ('',n'allll()tlsiltl(I <ml~ t tt: ' r s ~ s \ €n 

(l;1; (Itzu1( w]v)ll~d<, ic'ul ;111(1 ;w-1-4,Ii,i ic ,'halhac ,'rti,' an , : iwn'ws.:u cl.flu fin." Il,al' 3h,000()) 
,, J C':'SSI<MI~s. ittild Illi,, lp -'( cn cm(ll luc>,. ;is dhws tl &ail.', lN( II'tl 'u itlfi t'lliti< tl Ihy

<''.ll]tn''l "c~ '. It- is"st~t ,l 1 1) 111(' r'atw (d'st i fitllhi l ':l tci lt'ii'' atl.nials tllw v\ 
\\., Iml liw tlilf l'-c,,ta lI't'). 

In collaboration with entomologists, 8,265 accessions ofcowpea germplasm were
 
ezvahated lM-rcs,,
it ltt-(t i ntst kim. h gs a \1tt()k\\,i . Nit'ri alid tlw b st o lIht's(' \'It' 

;+,i\\]/ala]( €' \, lr~ Slt~i ,, wv r'r st'lrvcllw d li0.( 1''sist ill'(w c I ( \ l)' lflit I k-:virttIs. \III]().st 
;I i l 't i'll (.I-(t.in ]11)[111c.. S(<)li r'. S .i(l it isis It;[\,(. It()t fiatnlid lg { ) Il S()Ill.'t'ts (&['l'csistlll( It( ,[ th is 

Mrn')ti n fotrlti on n te')Cit>,. bl t1 ).cs ,nent' l(i1io llctctivetd a11(l11c.ttit()',' ,r, C,11 1<,I'.l11tcccISlin]. (+r()sSn-l)()I~ilimttc. lhnv<\,..s wilinwvariaIdv ak~wtl.( 

+lt()1lI,;niIH Tl'rcil\\c IIC . lltil \\itll) (b)-I-l ',l aIllili(l n 'l( B.\P ,I~ (n.u 'lt w d "'' 
Ilwtlt (d",,w it . i I d)( )dsn iw til ) i(, It'"l( O2(u t(' l,'G ditcso<mn lia im :lwnl tllwv ill)(wi( 
C'IItb I-\, t'll1 ltl1 (c H) 1*(,S(,tl(' III( il l lItIIi'CII-c '\'11-w ) II I tht'.S(. (.I.() n '+ I(. l as ltare c tilillill'. n. 

-tt'lm(,I l>tilw-. tIWS( it' i 'aI II ('c'livcts 11-ci<t~ lwt.; .sc.rd hl U,<'vity uilchd t"nw iltlsm ( ,(mc)\ 
d(licli.tt t 'mlwy'natHlrC andc ll1lisillll'. cm)idlitiolls . 

More complete information on the topics mentioned in this Executive Suninary 
can be obtained by requesting the Annual Report of the Genetic Resources Unit. 
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List of IITA Personnel
 

Administration 
1.1). Stih'i. Phi.. dlictorn gr'1iieai 
E. 11. 1L1arhinans, Ph..,dinclw gcvi-Ii* 
13.N ()kigbo. Ph.D).. D).Sc., (htJ)uty dii'ctor gtcvd 
JAV\. l t'utdlctoui. l11.. dICJtt- (iiItfl g(ividl 

1B...,(jt(O oi-

JT. I iaakaussonu. NM.B.. hiictt II lt(Idget andt( 
fitIancvtt* 

D).\Nit acting (itettol. it'buutgi andu 

MI.A. .\kiuunoini. di-c f tinainnittjtj n 

Mconald. C. 
ittatiti 

B1.A. .\(Iola. .\(IS. atccutzutail 
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R.I. ()ittttth, stti I.itSsttjtiitttttttIt'It 

1.F . ()ittsi. tisistttt 1(otheC(ittcfl 161t
 
aIdiiisttittittt
 

IJ. Scwt-1l. Ivtihtagti-. aii-itttdh opttlthhs 
R.(). Shtovinba B.S.. pcis itittl tuit uagvi 
WV.N. Steele. Pi)..,Sjpttiai aIssistantt to thet thitititt 

S.j. Udoh, .-\NNI NI. eiiicfaccotiuant 

Figure23. Nearly 200 principalstaffnmembers comefrom more than 40 countries. 
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Farming Systems Program Grain Legume Improvement
.\.S.R..J11I. I'll.I).. pIugII1 iI~I s4IicillisI Program 

pro utl )I S154r A A (s i-ar- tI 

Nc. Ad;II I I. N D.1. a cIII I aI cl IgItItlI IisL NJAkuaImIi Ii.* ) a, )..cf1114114444j 

.IA.l1l l Pl~Il ..at,1 5441il. I44141141114sti i( g il.Il.I'l.D r () d c . .A . i41(I II ., j4st
I NIl'kll, ~Ca,1544 m R4( Ai'l41. I'. .. 445144. il 4lit Tanzai a14Il~ 

44i4414I44Isl:.... I\ Il\11. Ii. C ul1 9 .\. BI(i,i. j i) is 44II444, 1 ,114 4 lr
 

baiiil, .;lq~~ l
V ias Ist 11 ID Rwand Iia .I) ().l44411144411 111514jIu.S1 . I 4 piImjl, 

I. I1jJ141a 1. i)..S.\J I ( )ill54ll111j51K.E 111111541 ll I )II.D.bhIr l 
NI .S) 1 iil. 4a 1.i 1. 1:111.I1s41 Sti]\

I.S. grm loom 44I4It1 .(~1. Ph . .. (. I 4)\\t Ill54I l lls 

AK. Ev1I414v.s I'. !). Illill44Ici411).gFrnks.B 4 jl-P N tI.S. . IIl~ltlg 
I I.JA. LIInll,4s I II) 1g'rI1. ll441 is 111 .. I )sIsa~i. Ih.I). ll144l1144 44gis 

C:Gi36lM S .a-iclii-l (1u le i 
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