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IITA 
, ~ he Intemabonal Insbtute 01 TropIcal Agnculture (lIT A) was 

I
QJ III founded m 1967 as an mternatIonal agncultural research 
__ __ mstitute wIth a mandate for maJor food crops, and WIth 

ecologIcal and regIOnal responsIbIlItIes to develop 
sustamable productIon systems m tropIcal Afnca It became the first 
Afncan lmk m the worldWIde network of agncultural research centers 
supported by the ConsultatIve Group on International Agncultural 
Research (CGIAR), formed m 1971 

lIT A IS governed by an mternatIonal board of trustees and IS staffed 
by approxImately 80 SCIentists and other profeSSIOnals from over 30 
countnes, and approXImately 1,300 support staff A large proportion of 
the staff are located at the lbadan camput>, whtle others are at stations m 
other parts of Nigena, and m Benm, Cameroon, and Uganda Others are 
located at work SItes m Cote d'lvOlre, Ghana, MalaWI, MozambIque, 
TanzanIa, ZambIa, and ZImbabwe Fundmg for UTA comes from the 
CGIAR and bIlaterally from national and pnvate donor agenCIes 

lIT A conducts research, trammg, and germplasm and mformatIon 
exchange actiVIties m partnershIp WIth regIOnal bodIes and natIonal 
programs m many parts of sub-Saharan AfrIca The research agenda 
addresses crop Improvement, plant health, and resource and crop 
management wlthm a farmmg systems framework Research focuses on 
smallholder croppmg syt>tems m the humId and subhumid tropICS of 
Afnca and on the followmg maJor food crops cassava, maize, plantam 
and banana, yam, cowpea, and soybean 

The goal of IITA's research and trammg mISSIOn IS to I/lmprove the 
nutntIonal status and well-bemg of low-mcome people of the humId and 
subhumid tropICS of sub-Saharan Afnca " 

Global lmks Cosponsored by the World Bank, the Food and 
Agnculture OrgamzatIOn of the Umted Nations (FAO), the Umted 
Nations Development Programme (UNDP), and the Umted Nations 
EnVIronment Programme (UNEP), the CGIAR IS an mformal assoClation 
of over 40 governments and about 15 mternatIonal orgamzatIons and 
pnvate foundahons The CGIAR prOVIdes the mam fmanClal support for 
lIT A and 15 other mternatIonal centers around the world, whose collective 
goal IS to Improve food secunty, reduce poverty, and protect the 
enVIronment m developmg countnes 
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:From the 
1Jirector (jenera{ 

r:Jl( or IlTA 1997 was a year of 
QJ 1 extremes The In~htute's 

excellent research IS 
benefItIng more tarmer~ m 

Afnca, y., ho, wIth Improved 
technologIes, get more mcome through 
productIon wstems that mmimize 
envIronmental Impact 

At the same tIme, the InstItute had 
to face potentIally senous fmancial 
shortfalls there were contmuous cost 
mcreases and a reductIon m unrestnced 
core tundm~ Notwithstandmg these 
dIffIculties, we ha\ e decided that, for 
the tIme bemg, the InstItute WIll 
mamtam the eXIstmg broad crop 
portfoho and decentrahzed research 
structure ThIS approach IS needed so 
that we can effectI\ ely address the 
research needs ot our ecoregIOn 

In partIcular, our HumId Forest 
StatIon IS carrymg out extensIve 
lesearch m the humId forest benchmark area m Cameroon ThIS sen es both the SystemwIde 
AlternatIve'> to Slash and-Burn Program and the EcoregIOnal Program for the HumId and 
Subhumid TropICS of sub-Saharan Afnca (EPHTA) 

The statIon m Namulonge, Uganda IS workmg closelv WIth the AfrIcan HIghlands ImtIatI\ e, 
whIle our statIOn m Kano, Nlgena hnks mto the mOIst savanna benchmark area of EPHTA and 
serves also for Jomt IlTAjlLRI/ICRISAT research actIVItIes Support to the benchmark area m 
Benm IS pro\ Ided from our statIon at Cotonou 

ThIS year y., as also marked by a Center CommISSIOned External ReView (CCER) of our cereal! 
gram legume projects The CCER team of fIve experts was complemented by a natIonal 
agncultural research and exten&IOn systems team ExtenSIve fIeld v IS ItS and dIscussIOns allowed 
for an excellent analYSIS of the work undertaken The team hIghhghted the progress made and, 
particularly, the succes&ful development of a systems approach to crop Improvement, plant 
health and production problems The revIew noted that for the three mam projects excellent 
progress IS bemg made m reachmg the objectIves It also made constructIve recommendatlOns on 
turther mtegratIon of blOtechnology and plant genetIc resource research 

Toy., ards the end of the year, we had a two day plannmg meetmg WIth the Conference des 
responsables de la recherche agronomique afncams (CORAF) ThIS allowed us to streamlme our 
respechve actIVItIes and to av Old duplIcatIon A memorandum of understandmg was developed, 
mcludmg a strategy adopted to mtE_grate the v anous research networks m West and Central 
Afnca 

I1TA eXisted 30 years m 1997 Gn en the overall fmanCIal SItuatIon, the festIVItIes were hmited 
to SOCIal actIVItIes for all the staff At 30, I1TA has become somewhat leaner than It was, for 
example, 10 years ago, but It IS also more expenenced and has learned to do more WIth less 
Thus, the InstItute IS m good health, and I am confIdent that It WIll contmue to evolve and 
produce excellent results m a changmg enVIronment 
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Margaret Quin Acclaims 1997 IIA Year Of Progress" 

The Oop Improvement DzvIslOn (eID), headed by Margaret 
QUIn, contmued Its well-focused lesearch agenda m 1997 

~I urmg the late 19805 !ITA developed ma1Ze that YIelded 
well m Stllga-mfested fIelds Smce 1993 the Inshtute has 

focused on reducmg Stl1ga emergence 
"The aIm was to cause Strzga to be less able to develop on 

maIze TIus Isn't easy, but we stuck to It, and by 1997 we had 
really made progress 11us has sigrufIcantly contrIbuted to 
maIze's sustamablhty potenha!," Qum explaIned 

Adaphng cassava to dry areas progressed lIT A now has 
cassava green mIte-resIstant vanetIes wruch stay green and 
retam a good leaf canopy durmg the dry season 

Adaphng soybean to Afncan soIl ranked rugh m 1997 
"There was defllUte progress m selectIon for acceptable gram 
and fodder YIelds usmg no phosphorus fertIlIzer ThIs built on 
IITA's nItrogen fIxatIon record Because of UTA, soybean IS 
beCOmIng farmer fnendly, especIally when consldermg crop 
rotatIons," QUill SaId 

In 1997 lIT A's yam program expanded mto Tanzarua and 
Uganda, where many of the growers are women Farmer 
partICipatory evaluatIon of improved yam germplasm IS 
ongomg 

"Last but not least, cowpea transformatIOn WIth 
candIdate genes for msect reSIstance was achIeved," she 
SaId 



(( 

In 1994 nrIJL won tfie :JVng 13audoum fiward jor produang 
6fack.stgatot(g resIStant p[antam fiy6ruis, Gut tfiey [acksd 

qua(ltLes tfiat consumers elks We now fiave fiy6ru£s WItfi fitgfi 
YleCrfs, [allfer frult, and Getter pup co[or tfiat resem6[e, more 

cCoseCy, preferred p[antam 
It's a major advance WItfi fitgfi potentla[ " 
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Maize wild relatives get a 
stranglehold on Strigo 

Stnga bpeezes, a flowering plant Indlgenolls to 
Africa, hab a terrible reputatIOn The Food and 
Agrzcultll1e OrgamzatlOn of the Umted NatlOllS 
estimates that the parac;lte causes annual losses m 
eYce'>!:> ofUS$7 billIOn, advel sell! affectmg over 100 
mllllOn Afllcan people In West Afllca alone 

I t IS no wonder that Strzga IS a maJor threat to 
agnculture One plant can produce 50,000 to 500,000 
seeds, whIch remam vIable for up to 14 years m the SOlI 
These seeds are vutually mIcroscopIC After germmatlon, 
the seedlmgs can grow three to seven days m the absence 
of a host If they attach to a host, such as the root of a 
maize plant, the parasIte grows underground for up to 
seven weeks pnor to breakmg through the SOlI The 
scenano fIts a sCIence-fictlon thnller, except thIS IS for 
real 

Most of the damage to the unfortunate host plant 
occurs underground, makmg It dIffICult for farmers to 
determme the actual cause at the damage Was It a pest 
or a dIsease? Symptoms of parasItlsm resemble drought 
stress accompamed by severe plant stuntlng, and they 
can all add up to 100% Vield loss 
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Resembling a 
battlefield the struggle 

I between Singa and a 
mOlze crop shows the 
victor Singa 

Elite tropical mOlzP has law 
resistance to Stnga A mOlze wild 

re/alive though Zea 
dlploperennls IS highly resistant 

liT A SCientists backcrossed the 
resistant genes thus Incorporat 

Ing them Into adapted mOlze 
genotypes 

ThE. Strzga problem In Afnca IS IntImately 
assocIated wIth IntensIfIcatIOn of land use 
TradItIonal Afncan croppIng Sy stems have 
Included prolonged tallow, rotatIons, and 
IntercroppIng, whIch kept InfestatIons at tolerable 
levels However, as populatIon pressures Increase 
and markets de\ elop, demand tor food productIon 
Increases and land use IntensIfIes 

Integrated control 
Components ot successful control are to pre\ ent 
the Influx of 5 he1 monthzca seeds Into fIelds and 
reduce theIr densIty In the soIl, reduce parasItIsm, 
and pre" ent parasIte reproductIon Perhaps eaSIer 

Pink Stnga hermanthlca 
carpets a farmer s field But 
the beauty of the flowering 
plant belles ItS devastaling 
effects on mOlze a staple In 

sub Saharan Africa The weed 
parasillzes mOlze roots 
thereby InjUring them leading 
to extensIVe Yield loss 

----------

II , 

SaId than done, one mIght thInk, but IlTA has developed an 
Integrated control strategy that starts wIth the use of parasIte-free 
plantIng matenal, and then focuses on crop rotatIon and mtrogen
fIXIng legume cultIvars that have been selected for efhcacy In 
reducIng the densIty ot Stlzga seeds In the SOlI In short, the legume, 
such as soybean, causes the mIcroscopIC seeds to abort In theIr 
development ThIS focus IS reInforced by the use of managed 
bIOlogIcal control and hIgh-yIeldIng adapted maIze wIth resIstance 
to Stllga 

ThIS last element has proven dIffIcult to achIeve In the past 
because elIte tropIcal maIze has a low resIstance to Stlzga ThIS 
caused SCIentIsts to begIn lookIng for WIld relatIves of maIze that 
were resIstant to Stllga They found It In Zea dzplopelennzb, whIch 
has hIgh resIstance to the parasIte Through a process of 
backcrossIng, the resIstant genes were Incorporated Into adapted 
maIze genotypes 

Unfortunately, Strzga resIstance IS a quantItatIvely Inhented traIt, 
In\ olvmg many genes, and It IS dIffiCult to transfer thIS trait 
effICiently to locally adapted cultIvars through backcrossmg 

To accelerate progress In Incorporatmg the reSIstance genes from 
Z diplopertJ11l1S mto adapted maize, a marker-assIsted selectIon 
proJect was developed In 1997 by IlTA, the Centro IntemacIOnal de 
MeJoramiento de MaIze y Tngo (CIMMYT), MeXICO, the Kenya 
Agncultural Research InstItute (KARl), and the Umversity of 
Hohenhelm ThIS proJect IS funded by the Rockefeller FoundatIon 

Through the use of molecular markers to Identify reSIstant 
backcross matenal at the gene level, SCIentists are optimIstic that 
they are on theIr way to gettIng hIghly reSIstant, adapted maIze Into 
an Integrated control program Such a program would proVIde a 
major ad\ ance In the control of Strzga 
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InA spurs doubling of cassava use 
in Nigeria 

Pel caplta food productlOn m Africa has been declmmg partlv due to 1 apld 
populatlOn growth, soIl degJadatlOn, perlOdlL dl011ghb" and a weak 
technologlcal base Desplte this, Nlgerza the mOtlt populous COUllf1V on the 
contment, ploduces mOle cassava than anv country m the world 

E capIta cassava production m Nigena has mcreased 
from 130 kg m 1980 to 260 kg m 1994 ThIS nse has been 
credIted to the adoptIOn of Improved, hIgh-yIeldmg 
vanetIes by cassava farmers These vanetIes, many 

attnbutable to IlTA, are mostly adapted to the 
humId forest and mOist savanna zones of Nigena 

Increase In cassava 
productron WIrr 6eneftt 

farmers on[y if the 
demand ts maIntaIned or 

I1TA contmues to develop germplasm WIth 
drought tolerance, good leaf retention m order to 
prOVIde fodder tor lIvestock, and low cyanIde 
content reqUIrmg mmimal processmg 

But the fact remams, mcrease m cassava 
production wIll benefIt farmers only If the 
demand IS mamtamed or mcreased In order for 
thIS to happen, cassava growers and product
makers must take advantage of eXIsting markets 
or create new ones Only when cassava IS lmked 
to these markets wIll mcreased production 
translate Into Increased Income and better welfare 
for the people 

Increased. 

Workers at a casoava 
processing plant near 
their farms In Ogun 
State Nigeria spread 
cassava grits In the 
sun to evaporate 
mOisture m 
preparalion for 
milling II mto flour 



CreatIng new markets 
lIT A IS addressmg thIS by 
developmg technologIes to 
Improve cassava processmg and 
utIlIzatIon These technologIes 
have made It pOSSIble to expand 
cassava processmg m rural areas 
and produce products wIth a 
hIgh market value for urban 
users These technologIes and 
processes have been mtroduced 
to women's groups, small-scale 
cassava farmers, and processors 

Industnal users of cassava 
flour are substItutmg between 
10% and 50% cassava for wheat 
flour m the makmg of products 
such as blsCUlts and noodles One 
factory has SWItched trom the use 
of sugarcane molasses to cassava 
flour for the productIon of 
ethanol ThIS reduces productIon 
costs 

Home caterers use cassava 
flour to make confechonenes 
such as cakes and doughnuts 
Some home caterers use up to 
100% cassava flour for makmg 
tradlhonal baked products 

High quality cassava 

flour produced In a 
Village packed In 50 
kg bags IS loaded for 

transport to a factory 
where It Will be made 
Into bakerv oroducts 
Because of cassava 
flour s long shelf life 

as opposed to fresh 
roots (two to three 
days) II can be stored 
for up to SIX months 

Between October 1995 and September 
1996, three blSCUlt and one noodle 
manufacturer surveyed used an average of 
60 metnc tons of cassava flour and 612 
metnc tons of wheat flour monthly The 
cassava flour cost IS half that of wheat 
flour, whIch IS often Imported, expendmg 
foreIgn exchange 

IlTA has determmed the functIonalIty 
of cassava flour and starch across a range 
of cassava vanetIes One prachcal outcome 
of thIS research IS that a number of reClpes 
have been developed by lIT A to 
demonstrate the flexlblhtv of cassava flour 
In bakmg These reCIpes are startmg pomts 
for caterers and home bakers to develop 
products of theIr own 

Shll, there are problems m the cassava 
flour productIon busmess An lIT A survev 
m several Nigenan states showed the top 
fl\ e problems to be the hIgh cost of 
cassava, the lack of capItal, drymg m the 
ramy sea&on, shortage of labor, and an 
madequate supply of fresh roots 

The trend, though, IS toward more use 
IlTA contmues to develop the culhvars 
and technologIes needed to make cassava 
productIOn and processmg VItal parts ot 
the economIes of Nlgena and other 
countnes m sub-Saharan Afnca 
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Optimizing crop rotation sustains 
productivity in moist savanna 

The mOlbt savannab ofWebt and Cent/al Afrzca have lugh 
potenhal for ClOp and llvestoc,", pl0ductlO1l The legwn 
matI be the em[lgl1lg bleadbaslcet of bllb-Sahman Afrzl.-a 

Savanna soIls are generally low In orgaruc matter and 
mtrogen, therefore mtrogen defIClencIes m maIze are common 
Genotypes WIth Improved mtrogen-use effIClency can mcrease 
productIvIty of maize-based croppmg systems when they are 
combmed wIth Improved bOll fertIlIty, crop rotation, organIc 

If the arm LS to reduce 
dependence on ferttlrzerJ 

the use of soybean rn 
management systems 

shows potentwL 

manure, and morgamc fertIlIzers 
IITA sClentIstb had to develop low mtrogen-tolerant 

maIze that performed at least as well as or better than 
aVailable" anetIes when grown under hIgher level of 
mtrogen 

Selected famihes (34) from the low N-tolerant pool, 
grown wIth no mtrogen mputs, had a mean gram vield 
of 3 2 t/ha, compared wIth 2 4 t/ha for the commercIal 
hybnd 

The role of soybean 
Improved soybean vanetIes can also mcrease the 
productIvIty and sustamabIlItv of maIze-gram legume 

croppmg systemb because gram legumes can reduce relIance 
of maize on mtrogen tertIlIzer 

The new traits de, eloped maXImIze mtrogen dem ed trom 
the atmosphere (Ndfa) and optImIze fodder productIOn By 
combmmg the traIts, so) bean, anetIes were de" eloped that 
have a hIgh and stable gram" Ield whIch maXImIze mtrogen 
and orgamc matter contnbutIOn to the sOIl and benefit the 
subsequent crop 

The other new traIt mcreases Stlzga hel montlll~a 
germmatIon, reducmg the parasIte's seed bank for 
the next maIze crop 

The sun 
provides 
energy for 
plant growth 
and It IS also 
used after 
harvest to 

Tnals compared the performance of the SIX best 
sovbean breedmg lmes wIth that of a check 
"allety Tgx 1829-1E had a Ndfa of 52 5 compared 
to the check va net" 's 36 Vanety Tgx 1892-1E ga"e 
vastly Improved YIelds 0" er the check, anety 
1809 kg/ha 'IS 1193 kg/ha tor gram, and 2312 kg/ 
ha vs 1750 kg/ha for todder 

evaporate 
mOisture from 
cowpea pods 
allOWing them 
to be stored 

The Imprm ement m both gram and foddel 
YIeld mdicates that thIS neV', ,anety V', III gl\ e more 
soybean gram YIeld (thus qUIck mcome and 
greater nutntIon) and show more return at orgamc 
matter and mtrogen to the soIl through todder 



The bottom hne 
StatIstIcs show that dIfferent soybean resIdue 
management technIques and" anetIes can Im
prove subsequent maize gram YIeld, although 
they are not as effectIve as small amounts of 
nItrogen fertIlIzer For example, WIth no fertilIzer, 
a maIze crop followmg prevIOus maize YIelded 
686 kg/ha, maize crops planted after fIve 
dIfferent soybean \ anetIes YIelded 117..,1, 1328, 
1330,1232, and 1381 kg/ha, and maize crop& WIth 
20,40, and 60 kg/ha added nItrogen YIelded 1937, 
2070, and 2203 kg/ha, respectIvely 

As IS common In sub Saharan Afnca animal 
traclion provides motIVe power In agnculture In 
Kaduna Nlgena a farmer uses cattle In 
plOWing to control weeds In hiS soybean field 
(above) Soybean seeds are separated from 
pods by threshing Soybean and soymllk are 
rapidly becoming malor food staples as well as 
Industnal commodities In West Afnca largely as 
a result of /ITA soybean vanelies (below) 

MaIze grown after soybean had sIgnIfIcantly 
hIgher shoot dry weIght and gram YIeld than that 
growmg m former maize plots thIS depended on 
the soybean cultIvars 

Compared to maIze, maIze gram-vieid 
mcrease followmg soybean was \ anable, but the 
mam effect ot pre\ IOUS &oybean crops Vv as 
pOSltl\ e, even though the soybean Vv as not 
moculated and the abO\ e-ground soybean 
resIdues, except harvest lItter, were removed 
from the fIelds 

In tnals conducted m farmers' fIelds, the YIeld mcrease followmg the 
medIUm-duration soybean vanety was SImIlar to that from 40 kg of 
mtrogen per ha as urea applIed four weeks after plantmg to maIze 
preceded by maize Thus, If the aIm IS to reduce dependence on 
fertilIzer, the use of soybean m management systems shows potentIal 

Cowpea IS another source of SOlI mtrogen There are substantial 
mcreases m maize YIeld If It IS grown ImmedIately after cowpea, as the 
nutnents m cowpea roots, lItter, and vmes become avaIlable durmg the 
subsequent season 

The benehts of double croppmg cowpea WIth early maIze 
accumulate over tIme, but soIl phosphorus must be adequate for the 
legume to have an effect 
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Landraces winning the race against 
cassava mosaic disease 
The most widespread and economically damaging ClOp disease In Afllca It> cat>sava 
mosazc disease (CMD) The virus WUSIng this disease IS Spl ead by the (vhltefill It costt> 
the continent an estzmated US$2 bzllzon a lIear 11l Lrop lost>es IlTA I'> le'>pondl1lg 

"Vrruses are mSIdlOus In order to mfect eIther 
plants or people, they have to reproduce 
themselves, whIch they can't do on theIr own 
Molecularly speakmg, they have fIgured out how 
to replIcate themselves, thereby causmg chaos m 
cells that are not reSIstant to them 

VIruses commandeer a host's DNA, whIch IS 
the molecular baSIS of heredIty ot both people 
and plants, and use the DNA's reproductIve 
capacIty to produce an assortment of svstemIc 
dIseases 

UTA helps Its partners 
Today, thanks to more than a quarter century of 
research by IITA sCIentIsts, farmers throughout 
Afnca are plantmg new cassava vanetIes WIth 

Sustatna6[e 
mu[ttp[tcatton and 

dtstn6utton of certified 
cassava p[anttng 

matena[ from tmproved 
genotypes ts 

Jundamenta[ to the 
acce[eration of tmpact 

at the fann [eveL 



better resIstance to hIghly destructlve Vlfuses Over the years, 
thIS was accomplIshed by deploymg a source ot resIstance 
that was denved from an mterspeclflc cross between cassa\ a 
and a wIld relatrve 

More recently, Afncan cassa\ a land races ha\ e also 
contnbuted new genes for resIstance to the dIsease For the 
past se\ en years, IlTA sClentlsts and natlonal program 
partners from Benm, Ghana, Nlgena, and Togo have collected 
resIstant landraces m West Afnca to further dIversIfy and 
expand the gene pool of Afncan-adapted germplasm These 
were mcorporated mto IlTA's breedmg populatlons, whIch 
produced offspnng wIth heIghtened resIstance to CMD and 
some other dIseases In addItIon, se\ eral CMD-reslstant 
landraces were also resIstant to the cassava green mIte 

Cassava farmers m Afnca, usmg these Improved 
matenals, could obtam YIelds up to flVe hmes those of many 
local susceptlble cultIvars when dIseases are severe 
However, sustamable multlplIcatIon and dlstnbuhon of 
certIfIed cassava plantmg matenal from Impro\ ed genotypes 
IS fundamental to the acceleratIon of Impact at the farm level 

To faCllItate thIS, IlTA IS dlstnbutmg Improved genotypes 
to natIonal partners for testmg under local condItIons In 
addlhon, the InstItute has engaged m a proJect WIth Centro 
InternaclOnal de Agncultura TropIcal (CIAT), ColombIa, to 
map the genes conferrmg CMD reSIstance, and to develop 
molecular markers for the traIt 

The outcome wIll aSSIst the mcorporatIon and 
enhancement of reSIstance to the dIsease m Afncan, Central 
and South Amencan, and ASIan cassava gene pools It WIll 
also prOVIde a means, through mdlrect selectlOn, for 
developmg CMD-reslstant germplasm, adapted to Latm 
Amenca and ASIa, whIch could be deployed should the VIruS 
and vector come together on these contments 

A young woman clutching 
freshly harvested cassava 
leaves With ease and grace 
balances a yam on her head 
Cassava leaves contOin protein 
vitaminS and minerals (above) 
Making gar! done almost 
exclUSively by women In 

Nigeria Involves peeling and 
grating storage roots then 
fermenting the mash pressing 
to remove liqUid sieving and 
then frying (below) 
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Common Goals Drive RCMD's 
Research Agenda 

The Re~ource and Crop Management DIVblOll, headed 
by H01 st Grimme, has Jow plOJecb unde] It~ 1 e~em clz 

LImb] ella Short Fallow StabilizatIOn, Agloecoslfstem 
Development Strateglec" Imp10vzng Posthm ve~t 
Systems, and Fm mzng Systems Dlver~IJlcatlOll 

C
ffie Short Fallow StabIlIzatIon proJect's humId forest 
~ component IS concentrated In areas where 

populatIon growth and mtensified land use have 
forced farmers to reduce fallow penods 

"SoIl fertIlIty must be regenerated But any fallow 
technology to regenerate fertIlIty has to be well adapted 
and acceptable to farmers Growmg herbaceous legumes 
shows a lot of promIse m thIS regard," Gnmme e"\plamed 

The Agroecosystem Development StrategIes project 
works closely wIth EPHTA, the EcoregIOnal Program for 
the HumId and Subhumid TropICS of sub-Saharan Afnca 
LIke EPHT A, It assIsts farmers to mcrease productIVIty and 
food secunty through sustamable productIon technologIes 

"Our postharvest work also mcreases food secunty 
by enhancmg crop handlmg, product development, and 
reducmg loss Some 60 postharvest devIces have been 
engmeered by the umt," Gnmme added 

Farmers are much the focus of the Resource and Crop 
Management DIVIsIOn "Our projects are aImed at 
mcreasmg smallholder prodUCtIVIty and cash mcome To 
get farmer acceptance, though, the farmer has to be 
mvolved from the begmmng," he said 
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Intr'r~ orrr>J co rej 
unrl millet trugylp to 
,Ui\ I e III nutrient 
dppleted 011 

reflecting the 
breol<dm n :Jf nuture 0 

elf ou,tulnrny " STem 
Thlo I cornpourdej 

by drought ard 
rilseases 

Restoring nutrients 
to sub-Saharan soils 

Land-ut,e mtenszflcatlOn can be sustamed only if 
the nzttllents deplded durmg ulltluatlOn are 
1 eplemslzed 

PoPUlatIOn growth and the nsmg aspIratIons for the well-bemg of rural 
populatIons lead to clearance of large areas of forest, an extensIOn of the 
croppmg phase, a shortemng of the fallow penod, and subsequent soIl 
fertIlIty declme ThIs nutnent mmmg results m the breakdown of 
nature's self-sustammg system BesIde nutnent mmmg, topsOIl removal, 
due to water and wmd eroSIOn, IS one of the greatest threats to 
sustamable agncultural productIon m sub-Saharan Afnca 

IlTA sCIentIsts are applvmg bIOlogIcal processes to restore sOlI fertIlIty 
and protect the soIl by adaptmg germplasm to ad\ erse sOlI condItIons, 
enhancmg sOlI bIologIcal actIVIty, and optImIzmg nutnent cyclmg to 
mmImIze external mputs and maXImIze effIcIency of theIr use 

In thIS paradIgm, soIl orgamc matter (SOM) plays a substantIal role m 
mamtammg sOlI fertIlIty by pro" Idmg nutnents through decompoSItIon, 
retammg mOIsture, helpmg mamtam sOlI structure, butfermg aVaIlable 

nutnents, and bmdmg tOXIC substances Crop reSIdues 

rrhe 60ttom fine is to 
play an Important role m mamtammg sOlI fertIlIty 
because they prm Ide nutnents through decompOSItIon 

matntatn tmprovecf sot[ 
nutrient 6a[ance 6y 

promottng utt[tzation 
[oca[{y avai[a6[e sources 

of p[ant nutnents. 

However, sOlI orgamc mputs alone cannot sustam 
agncultural productIon Sus tamable crop productIOn m 
the maJonty of soIls m West Afnca reqUIres the 
contmuous addItIon of orgamc matenals, mImmal SOlI 
dIsturbance, JUdICIOUS fertIlIzer and lIme use, multIple 
croppmg that mcludes perenmal crops, fallowmg, and 
rotatIon of crops 

N utnent management systems 
Related to the use of ~Oll orgamc matter to restore 
fertIlItv IS another tactor whIch balances nutnents 
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Population gro'll th In ':"fnca 
hao preClpllated the cleO/unce 
of ~reat lJTeaS that "ere 
formerl, forest and balanced 
ecowstems The challenge IS 
to preselVe this land against 
nutrient deplelion and to 
make It produr/ive for food 
crops and ralsmg I" estock 

Called balanced nutnent 
management systems (BNMS), It 
has proven potentlal to ralse 
cereal YIelds In sub-Saharan 
Afnca fIve tImes At present, 
YIelds are on average less than 
one tonne per ha, about one-fIfth 
what could be obtaIned wIth 
good plant nutnent management 

WIth the prevallIng farmIng 
systems, though, thIS average 
YIeld IS bound to drop to even 
lower levels because of the 
IrreverSIble mInIng effect of plant 
nutnents from the stressed SOlIs 
ThIS cntIcal, VICIOUS cycle can no 
longer contInue That's whv lITA 
has launched an Integrated 
approach to overcome the food 
supply shortfall In West Afnca 
The research IS funded by the 
BelgIan government 

The BNMS for malLe-based 
systems In the mOIst and humId 

forest of West Afnca bUIlds on the 
achIevements of prevIOUS SOM proJects 
However, It looks at the problem from a 
much WIder angle, encompassIng all maJor 
nutnents Inorgamc Inputs may be 
appropnate The farmer's perspectIve IS 
conSIdered, too 

The goal IS to curb the vanous cycles of 
plant nutnent depletIon In maIze-based 
farmIng through Integrated nutnent 
management geared to land-use practIces 
whIch are economIcally VIable, ecologIcally 
sound, and SOCIally acceptable The bottom 
lIne IS to maIn tam Improved soIl nutnent 
balance by promotIng utIlIzatIon of locally 
R\ allable sources of plant nutnents, 
maXImIZIng theIr nutnent-use effICIency and 
thus redUCIng the need for external, costly 
soluble fertllIzers 

A research proJect to test thIS concept wIll 
Increase productIon and qualIty ot farm 
products, dIverSIfy land use, Increase farm 
Incomes, generate employment, and protect 
land resources and the natural enVIronment 

Crop reSidues can help 
restore sad fer/llltv and 
protect sad The loss of 
SOil nutrients and erosion 
are great threats to 
sustOinable agricultural 
production In sub 
Saharan Africa 
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Alley farming's future brightens 
IIT A hac, developed and lS p1omotzng allelf farml1lg m, a productIOn 
alternatzve to slash-and-bU1ll shiftzng cultzvatlOll 

Ie system mvolves the culhvahon of food crops 
between hedgerows (alleys) of mUltIpurpose trees or 
shrubs, usually legumes The legumes have deep roots that 
help m fIxmg mtrogen and nutrIent cyclmg, theIr 
mtrogen-rIch leaves can also be used as green 
manure and as fodder for lIvestock By reducmg 
the amount of land needed to be cleared for 
farmmg, alley farmmg saves natural vegetatIon 

WIth these acknowledged advantages, much 
enthUSIasm was generated about the technology 
However, the lack of Immediate success, measured 
m terms of WIdespread farmers' adoptIon, led to 
skeptICIsm about ItS relevance and adoptabIlIty To 
assess the adoptIon of the technology and farmers' 
current management practIces, UTA conducted 
surveys m Benm, Cameroon, and NIgerIa, some 10 
years after the mtroductIon of thIS new technology 

EVIdence from the studIes shows that earher 
skeptICIsm about the adoptIOn potentIal of the 
technology appears unjustIfIed Farmers are 
adoptmg the technology m VIllages charactenzed 
by (a) hIgh land-use pressure, (b) so11 fertIlIty 
declme, (c) eroSIOn problems, and (d) fIrewood and 
fodder scarCIty Farm-level adoptIon patterns vary 
across the three case-study countrIes 

Sohnng the constratnts to 
arrey fanntng techno{ogy 
requtres that researchers 

focus on techno{ogy 
mOdzftcatwns that wi{{ 

ma~ the techno{ogy more 
f{e~6{e and adapta6{e to 

fanners' preferences 

In NIgerIa, of the 223 farmers surveyed, 208 
(93%) had heard about the technology, of WhICh 
66% had eIther ImtIally adopted or experImented WIth It 
Some of the ImtIal adopters abandoned It, but 53% of these 
farmers contmue to use It 

In Cameroon, of the 820 farmers surveyed, 256 (31 %) 
had eIther ImtIally experImented or adopted the 
technology Of thIS group, 238 farmers (93%) contInue to 
use It 

In Bemn, of the 288 farmers 
surveyed, 225 (78°/0) had heard 
about the technology Of the 
latter, only 72 farmers (32%) had 
eIther experImented or ImtIally 
adopted It Current level of use 
among thIS group IS 
encouragmg, as 93" () contmue to 
use the technology 
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A farmer uses hiS machete to 
cut hedgerow legumes for use 
as green manure The 
prunmgs when strewn on the 
sad also reduce runoff and 
erosion 
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As farmers look for a better match of the technology wIth theIr 
resources and preferences, they have made Important modIfIcatIons to 
alley farmmg The most sIgmfIcant IS the use of fallow phases For 
example, m Nigena, of the sample farmers currently usmg the 
technology, 93% had made changes to the technology, of whIch 83% 
added a fallow phase 

Reasons for not adoptmg the technology now are traceable mamly to 
technology-related constramts These mclude hIgh labor demands, tree
crop competItIon, lack of knowledge about management, and hard-to
get legumInous trees and shrubs 

Land tenure, often belIeved to constram adoptIon, wasn't a major 
problem m the three countrIes and appears to be overemphasIzed It IS 
thus hIghly unlIkely that changes m land tenure to mcrease nghts under 
pnvate ownershIp of land wIll sIgmficantly change current adoptIon 
rates 

Also, If alley farmmg IS not bemg adopted by some farmers, It IS not 
due to lack of secure property nghts alone Farmers can be encouraged 
to take advantage of alley farmmg If alley farmmg or other agroforestry 
technologIes provIde sIgmfIcant mcome, fmmers, as ratIonal people, 
wIll reallocate land under then ownershIp to take advantage of the 
economIC benefIts But they must be 
convmced of the benefIts 

Solvmg the constramts to alley farmmg 
technology reqUIres that researchers focus 
on technology modIflCatIons that wIll make 
the technology more flexIble and adaptable 
to farmers' preferences 

As researchers recogmze and mtegrate 
these farmer modIfIcatIons m tuture 
technology deSIgns, adoptIon should 
mcrease Such modIfIed systems would need 
to be targeted to areas where mcentn es for 
land-use changes, 1 e , land-use pressure, soIl 
fertIlIty declme, eroSIOn, and fuelwood 
scarcIty eXIst or are lIkely to occur m the 
near future 

In Afnca trees are being used 
more and more for staking 

matenal firewood and fodder 
Here an enterpnslng farmer 

aloft gives hiS livestock 
assistance by cutting off 

branches (left) Cowpea 
bountifully growing between a 

nitrogen fIXIng herbaceous 
legume IS tended by a farmer 
Alley farming IS seen by more 

farmers In Afnca as an 
alternatIVe to slash and burn 

cultivation (above) Alley 
farming IS an Integated system 

that sustains fertdlfy of 
farmlands by Imitating the self 

renewing natural process of the 
forest It also reduces the 

amount of land needed to be 
cleared for farming thus 

conserving natural vegetation 
(below) 
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lilA and ILRI: collaborating for 
future generations 

IITA 11:> collab01atmg tUlth the IntematlOnal LILJestoLJ 
Rel:>em ch Inl:>tztllte (ILR!) , EthIOPia, to develop walfl:> m 
WlllCh crop-lIVestock stjstems can jUllctlOn I:> tjnel glstzcally, 
WzthOllt damagmg the enVllonmellt 

T Ius Jomt-center ellort has ansen because of mcreasmg 
demands for crop and lr\estock products m sub-Saharan Afnca 
Human population there wIll top one bIllIon wlthm 20 years 
Feedmg so many WIll place great demands on agnculture 

Untortunately, growmg more crops, whIch reqmres more 

Catt{e grazrng natura{ ~ 

pastures suppfemented j 
with {egumes gatnea up J 

to 140 9 a aay aUnng]the ~ 
ary season. 

~~~.z....z:;"'-

land, results m less fallow land ThIS uncropped land, 
though, allows the soIl to recover ItS fertilIty and IS 
commonly grazed by 11" estock Such lIvestock" s crop 
competitIon has the potentIal to se, erely degrade the 
natural resource base, WhICh could be dIsastrous 

ILRI and lIT A SCIentIsts belIe\ e they ha, e found a 
partIal solutIon to thIS SItuatIon herbaceous legumes 
The use of legumes IS not new, of course What IS new 
IS theIr multIple use, amIdst changmg condItions, m 
mamtammg soIl fertilIty, controllmg weeds, pests, and 
erOSIOn, and m prov Idmg feed for In estock 

For example, It'S been found that speCIes of 
Stylosanthel:>, CentlOsenza, and Ae<;cJll/llonzene can 
produce substantIal quantItIes of nutntIous fodder for 
lIvestock ThIS IS espeCIally so durmg the dry season, 
when the naturally a" allable feed resources are oh ery 

(rOr i, P 'a' I 
{, I '<-,1 Ie'''.! <i e' I 

l( /1/ n, l( Ii 
((I Jl I CII ,the> 
(jIll n'""ll 
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Cowpea fodder IS 

transported fOJ storage 
It will be ready for use 
dUllng the dry season 

poor qualIty At the same hme, these 
legumes also enrIch the sOlI to benefIt 
future crops, and some specIes can 
contrIbute to weed control or Stllga 
reduction 

Legume optIons 
In sub-Saharan AfrIca, approprIately 
managed forage legume pastures, as 
demonstrated m on-station trIals, can 
support up to eIght times as many 
cattle as native pasture and can more 
than double subsequent crop YIelds 
TrIals have shown that, wIth mmze, 
crop YIelds followmg forage legumes 
were eqUIvalent to those obtamed by 
applymg 90 kg of mtrogen fertilIzer 
per hectare to natural fallow plots 

Also, cattle grazmg natural 
pastures supplemented wIth legumes 
gamed up to 140 g a day dUrIng the 
dry season Those grazmg only 
natural pasture lost 58 g a day Such 
dIfferences m weIght gam, whIch can 
amount to as much as 30 kg m one 
dry season, have ImpOI tant, pOSItive 
ImplIcations for the sun IvaI and 
productiVIty of the ammals 

The researchers belIe\ e that by 
testmg a number of herbaceous 
legume speCIes, they can present 
options to farmeIs, so that they can 
choose what SUItS them best, for 
example, options for crop YIeld, weed 

control, StJ 19a reduction, or lIvestock nutrI
tion, etc 

Another maJor aspect of sustamable crop
lIvestock mtegratIon on whIch SCIentists 
from the two mstItutes are collaboratmg IS 
concerned WIth the quantity and quahty of 
reSIdues from ClOpS such as cowpea, maIze, 
soybean, and cassa" a, whIch can be 
produced WIthout detractmg from gram or 
tuber YIeld 

After gram harvest, the remamder of 
crops (such as leaves, pods, and stems) can 
be used as a SOUIce of feed for lIvestock 
Cowpea reSIdue IS already recogmzed by 
many farmers as a valuable feed, sClentIsts 
from both mstItutes have IdentifIed dual
purpose varIeties, thereby provIdmg the 
maXImum returns for farmers' m" estments 

BIOtechnology IS bemg conSIdered as a 
tool to turther enhance breedmg and 
selection to Improve crop reSIdue qualIty 

These options proVIde opportumtIes to 
Improve natural resource management 
through mtegrated crop-lIvestock svstems 
For example, ammal manure contrIbutes to 
SOlI fertilIty, an Important attnbute m VIew 
ot mcreasmg shortages of morgamc 
tertIlIzers 

Crop and lIvestock mtegratIon WIll 
Impact on the welfare of future generations 
and the preservation of the enVIronment 
lIT A and ILRI are pIOneermg ways to ensure 
that such mtegratIon has a pOSItive role m 
sustamable agnculture 
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Puerana cover crop 
was slmultaneous/} 
established wilh 
cassava Intel cropped 
,,,th mOlze (proto 
taven Sl< 'YIonths ofte 
sowing I 

Simultaneous cropping with 
Pueraria 
After etperzmentmg with maml legume cover crop 
species for SOlI Jertilltv lmplovement, lIT A soIl 
sCientists have developed a soil Jel tillty Improvunellt 
technologv without Jertlli:mg "lmultaneou" croppmg 
with Puerana phaseolOides 

Over the years, IlIA has mcreased 
produchv1ty and enhanced sustamabIhty of 
agroecosystems, parhally through research on land 
and sOlI management From the results of two decades 
of research on tropIcal sOlIs and the ecologIcal and 
SOCIal settmg m wh1ch farmers culhvate the1r crops, 
IlIA sOlI sCIenhsts have concluded that the essenhal 
prmCIple m preventmg or retardmg sOlI degradahon 1S 
to mtegrate appropnate fallow vegetatIOn, such as 
legummous cover crops, w1th food crops 

Puerarza seeds are planted at the same hme as the 
maIze/ cassava mtercrop Later the Puerarza IS cut 

Puerana as a herbaceous 
legume cover crop 

tmproves the Jertt{tty oj 
tlie SOt{ through n-ttrogen 
~atwn as we{{ as 

nutnent cycftng from tlie r 

subsm{ and sttmu{atwn 0 

acttVtty of sod bwta 

down to a quarter of a meter m heIght The second year mvolves an 
enhre fallow of Pllerarza regrowth Before the next croppmg season It IS 
suggested that Puerarza be mcorporated, though burnmg may be 
favored by the farmer's trad1tIon 
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DUring the fallow 
stage Puerana adds 
nilrogen to the 5011 

thus restoring ItS 
ferttilly 

PUeI a/ za as a herbaceous 
legume cover crop Improves the 
fertIlIty of the soIl through 
mtrogen fIxatIon as well as 
nutrIent cyclmg from the SUbSOIl 
and stImulatIOn of actIvIty of soIl 
bIota 

The legume helps control sOlI 
erOSIOn and It also reduces weeds 
It IS well SUIted to West and 
Central AfrIca's bImodal ramfall 
regIOns It grows slowly mitIally, 
but WIthstands drought and 
thrIves where the mOlsture
holdmg level of the sOlI IS hIgh 
Because of the slow growth, 
Puel ana does not compete WIth 
assoCIated food crops durmg the 
establIshment perIod And because 
of ItS abIlIty to surVIVe m the dry 
season, Puel(llla can thrIve at the 
onset of the ramy season, over
grow weeds, and accumulate a 
large amount of shoot and root 
bIOmass WIth no extra labor 
dUrIng the subsequent year 

Companng systems 
Accordmg to a long-term trIal 
WIthOUt the use of fertIlIzers and 
pestIcIdes m Ibadan, NIgerIa, the 
maize gram YIeld m the Puel a/ za 
SImultaneous croppmg was 
mamtamed at 2 5 t/ha after the 
thIrd cycle, whereas m the sole 
maIze/ cassava contmuous 

croppmg and croppmg WIth 
natural regrowth there was a 
rapId declme to below 0 4 and 
15 t/ha 

There was a hIgher cassava 
tuber YIeld WIth the Puerarza 
SImultaneous croppmg (142 t/ 
ha) than m the natural regrowth 
croppmg (10 1 t/ha) and sole 
contmuous croppmg (6 6 t/ha) 
after the thud cycle 

Importantly, the Pueralla 
SImultaneous croppmg not only 
mcreased crop productIon, but 
also mamtamed sOlI fertIlIty 
WIth the Puerarw SImultaneous 
croppmg the soIl orgamc carbon 
and mmeral mtrogen stabIlIzed 
very close to that of the 
secondary forest The nutrIent 
budget analysIs mdlcated a 
pOSItIve balance for mtrogen m 
the Puel(lila SImultaneous 
croppmg If the PUelalla reSIdue 
IS mcorporated before croppmg 
maIze/ cassava, assummg maize 
gram and cassava root YIeld wIll 
be sus tamed at about 2 5 and 15 
t/ha, respectIvely 

The sOlI-aVailable phosphorus 
was stIll not depleted after seven 
years of croppmg because the 
phosphorus taken up from the 
subsOIl by Puel m la can 
compensate for that removed by 
maize gram and cassava roots 

There was no decrease m 
sOlI pH under Puela/w 
SImultaneous croppmg The 
number ot earthworms 
WIth the Fut/arza 
SImultaneous croppmg, an 
Important sOlI-qualIty 
measure, conformed to that 
ot the secondary torest 

ThIS research ImplIes 
that a self-sw"tamable tood 
productIon IS possIble 
usmg the Puel m za 
SImultaneous CO\ er 
croppmg The technology IS 
ready for otf-statIon trIals 
m West and Central AfrIca 
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Farmers' perceptions of 
soil degradation 

The nature offarmmg lS such that faJ men, are hlghlyaware of the el1l'lI olllllental 
condltlOns In which growing crops and tending lzvestock OLLU1 

TIllS makes sense, because food and meome losse~ wn oeeUJ from their not belllg 
aWaie of eonstJalllts and fallmg to take actzon when posszble 

A study was conducted by lIT A, ill 
collaboratIon wIth Nigena's InstItute of 
Agncultural Research, to determme Just what soIl 
conservatIon Issues m partIcular are contmually 
assessed by farmers It was done m the northern 
Gumea savanna of Nigena A total of 181 tarmers 
m 15 vIllages, mcludmg vIllage chiets, were 
mterviewed The mterviews lasted less than half an 
hour The questIons were open-ended and 
conversatIonal m nature 

ChIefs were asked what the lImItatIOns were for 
crop productIon In decreasmg Importance, the 
answers were fertIlIzer avaIlabIlIty and cost (wIth 
cost less Important), msect mfestatIon, drought, 
lack of access to roads, nonavailabllIty of 
machmery, and weed mfestatlOn 

More than a quarter Said that unproductIve 
fIelds e'<:Ist m the vIllage, but they dId not attnbute 

l' anners were as/(f,d 
wliat tliey percetVed as 
fanntng practtces tliat 

made tliem better 
fanners tlian otliers. fJlie 
most common responses 

were management of 
resources, good p{anntng, 

and liard wort 
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theIr eXIstence to farmIng practlces Only 
half ot them thought that suffIcIent good 
land ""ould be a"aIlable In the future 
Slash-and-bum cultlvatlon was practlced 
In the vIlla get. by 87% of the chIefs The 
procedure used was to gather the trash or 
crop resIdue and ~et It on fIre ThIS 
released nutnents and controlled weed~ 
and Insects 

Nearly 90°" of the chIets were aware of 
gulhec;, vIsIble sIgn~ ot eroSIOn, and ~Oll 
degradatIon Only about 20'\" saId they 
dId anythIng about them 

L1\ estock and crop-In estock 
InteractIons were also asses">ed 11" estock 
was percelved maInly as a source of food 
and Income b') chleb Thev "" ere abo 
ranked hlgh for thelr soclal "alue dunng 
tradltIonal ceIemomes, tollo""ed by thelr 
use for tractIon and a~ ~upphers ot 
manure Rarely were lIvestolk penelved 
a~ potentIally harmtul to soIl, espeCIally 
dunng the long, dry season when no 
cover lS left to protect surface SOlI 

Need for fertIlIzer 
For farmers, though, the causes tor poor 
YIeld can be categonzed as those that are 
most lmportant at present, and those that 
are expected to Increase or decrease WIth 
tIme Currently, lack ot fertlhzer and 
Strzga were percelved as the maIn causes for poor YIelds by 88% of 
farmers Lack of fertIhzer was the only cause for poor YIeld whlch 
farmers beheve wlll grow worse 

Insect problems, other pests, and dIseases were percelved as 
1essemng Except for Strzga and clImate condItIons, most causes 
glven for poor Yle1d were related to SOlIs wlth runoff, 1 e , Inherently 
poor SOlI fertIlIty, eroSIon, waterloggIng, and loss of soIl fertIlIty 

Farmers were asked what they would lIke to ha" e In order to 
Improve thelr farmIng FertIlIzer was number one The use of 
tractors and the aVaIlabIlIty of bank loans were second and thIrd on 
the farmers' WIsh lIst Thus, other soIl-related causes were vIewed as 
mInor problems, possIbly due to the current lack of fertilIzer ThIS 

corresponds to sCIentific e" Idence that no conservatIon practices can 
completely replace fertIhzer for restonng fertIlIty In the long run 

Moreover, crop rotatIon and adequate ClOp establIshment were 
perceIved as necessary for adequate YIeld For Instance, farmers 
conSIstently planted on ndges to taCIlItate crop estabhshment 

Farmers were asked what they percen ed as farmIng practIces that 
made them better farmers than others The most common responses 
were management of resources, good plannIng, and hard work 

In Benin a Village 
agricultural agent himself a 
farmer stands In hiS cotton 
field He uses the teaching 
guide he holds to help hiS 
farmer neighbors solve crop 
produclion problems 
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Mimicking the forest: multistrata 
systems for the humid tropics 

IIT A, 1Il collaboi atzon With farmel s and natIOnal and 
mternatlOnall etJearcll lI1tJtltlltes, 1'1 developmg 'l1fstemtJ that 
can 111C1 ease the P'OductlVlt1f and I11come of ... mallholders 

In the humId trOPICS, the development of mulhstrata systems 
IS a pnonty These systems, whIch mtegrate dIfferent annual 
and perennIal crops, mImIC the natural forest structure where 
vegetation torms several strata 

In tlie liumui 
troptCSJ tlie 

deve{opment of 
mu{tzstrata systems 

is a prionty. 

Although there IS hlgh demand for timber, 
frUlts, nuts, and medlcmes, tarmers have been 
reluctant to mvest land and labor m new tree
based systems where the fnst harvest IS often 
years awav MultIstrata systems, therefore, are 
bemg developed whlch mclude annual food crops 
to provlde mcome durmg the start-up years before 
the tree crops are harvested, they also prevent the 
bush from mvadmg the young tree stand 

In southern Cameroon, cocoa tarmers are 
mtegratmg upper canopy frUlt trees such as 
Dacrlfodes edulzs, the Atncan prune, mto then 
plantations and wlsh to add selected food crops as 
a lower stratum Others are mterested m growmg 
011 palm and frUlt trees wlth under-storey food 
crops Forty such fields m flve forest matgm 
benchmark \ lllages ha\ e been planted bv farmers 
m partnershlp Vvlth researchers from I1TA's 
Humld Forest Station and the Camerooman 
Institute of Agncultural Research and 
Development The etfect and preference of 
frequency of annual croppmg, mtroductIon of 
mtrogen-hxmg COY er crops and hedgerows, and 
the use of chemlcal tertIlIzers are bemg addressed 

Aware ot the predlcted timber shortage trom 
Cameroon's permanent forests, I1TA and 
Cameroon's National Forestry Institute are 
mvestIgatmg the potential of mtegratmg timber 
and food crops Thls would allow tarmers to plant 
timber trees and grow crops between them at 
establIshment and once atter each routme tree 
thmnmg, 1 e , when the less \ 19orOUS trees are cut 
every five to ten years The postthmmng penods, 
WIth reduced competition and greater lIght, 
prov Ide mches for croppmg ThIS mlmlCS 
tradItional systems where crops hke cocoyam and 
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plantam are planted m forest gaps 
created bv fallen trees 

Prototype systems 
At IlTA's Humid Forest Station, 
prototype multlstrata systems were 
establIshed m SIX- and 17-year-old 
Telnlmalza l'U01en"lS plantatlons m 
1995 The effects of timber tree 
denSitIes and low-mput sOlI 
management regimes were assessed 
on the growth and Yield of plantam, 
the most Important marketed tood 
crop m southern Cameroon 

ImtIal results are encouragmg 
Plantam bunches were heaVier 
under tree stands With a 65% 
canopy cover compared to sole 
timber tree stands WIth about 15% 
cover Bunches of up to 30 kg were 
han e~ted Greater bunch YIeld was 
associated WIth a markedly lower 
degree of damage from black 
sigatoka dIsease However, Yields 
per hectare per year were lower, as 
greater shade prolonged the 
begmnmg of flowermg Shade m 
hIgh tree denSIty plots also reduced 

the VIgor of the aggressIve 
arable weed Cll1 omolaella 
od01ata, allowmg less 
aggressrve forest speCIes to 
establIsh, thus reducmg 
weedmg labor BenefICIal sOlI 
fauna, such as earthworms and 
sOlI-feedmg termItes, 
mamtamed then actiVIty 
almost at the same level as m 
undisturbed forest, 
contnbutmg to favorable soIl 
properties 

Farmers and researchers 
have recogmzed the 
advantages of diversIfymg the 
production base m the humId 
tropICS through the 
establIshment of multIstrata 
systems A SUItable 
combmahon of food crops 
adapted to the mulhstrata 
enVIronment and early 
YIeldmg frUIt trees, Oll palms, 
and tImber trees IS cruCial to 
ensure a contmuous flow of 
revenue and reduce the need 
to explOlt natural forests 
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Peter Neuenschwander Finds That 
Success Breeds Success 

The Plant Health Management DIVlswn (PHMD) came mto 
eYlstence because ofIITA's success m brmgmg the cassava 
mealybug unde1 blOloglcal control m AfrIca Its combmmg 

1 esearch and bwloglcal confl 01, host plant resIstance, and 
habItat management makes It unzque m the ConsultatIve 
Gl0Up on lnternatwnal AgncultUlal Research (CGlAR) 

r\~n 1991, m the reorgamzed structure of IITA, PHMD was gIVen a 101 bIg role Smce 1994,It has been headed by Peter Neuenschwander 
"We're responsIble for all mtegrated pest management projects, 

whIch assures collaboration across the dIfferent dIVIsIOns We work on 
all mandated crops m the humId and subhumld zones of Afnca, some 
of whIch are extended mto the dry savanna and even the Sahel," he 
explamed 

Apart from the dIVIsIOn's contnbutIon to the contmuous 
Improvement of Integrated Pest Management (IPM) through research 
and Implementation, recent successes brought major achIevements 
These mvolve bIOlogIcal control of the cassava green mIte, mango 
mealybug, larger gram borer, Strzga management, and the development 
of the fust commerClal entomopathogen for use against grasshoppers 
and locusts 

"We consIder our accomplishments In the control of grasshoppers 
and locusts to be of Immense SCIentifIC and SOCIOeconOffilC Importance," 
Neuenschwander noted "The damage that these pests cause to crops, 
espeCIally m Afnca,Is staggermg Smce the use of chemIcal pestiCIdes IS 
undeSIrable worldWIde and economIcally prohIbItive m sub-Saharan 
Afnca, use of envIronmentally fnendly natural enemIes to control them 
IS m touch and m tune WIth the time" 

lIT A also promotes IPM actIVIties across the entire CGIARm the form 
of the SystemWIde Program on Integrated Pest Management 
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Integrated strategies to reverse 
plantain losses in Ghana 

A Gec,ellschaft fur tech11lsche Zu~ammenm belt (GTZ)-funded lIT A pi oJect IS 
respondmg to declmmg plantam yleld~ III We~t and Ctntral AfilLa The azm of 
the pI oJect IS to develop mtegrated management stl ategles, lIlcorporatmg CUltU1 al 
and bIOlogIcal control, that me apprOpIlate JOI smallholder plantazn farmel s, ~o 
as to rever~e the declme 111 Yields and plantatIOn life 

DSPIte the Importance of plantam as a preferred staple m Ghana, 
the area of productIOn has decreased by up to 14% m recent years due 
to poor management, low soIl fertIlIty, short fallows, and an extenSIve 
pest and dIsease complex Poor YIelds have led to abandonment of the 
crop m tradItIonally Important plantam-growmg areas 

rrhe u{ttmate benefit of tlie 
prOject Wt{{ be seen tn 

tncreased p{antatn productwn 
and pro{onged p{antatwn rife, 

whtch Wt{{ contnbute 
stgntjicant[y to fOOd secunty 
and sustatnab{e agncu{ture tn 

the regwn 

The analYSIS of the SItuatIon began wIth a 
partICIpatory rural apprmsal to determme 
farmers' perceptIons of the constramts to 
plantam productIon m Ghana and NIgena The 
apprmsals were followed by dIagnostIc 
sun evs to determme the dIstnbutIon, seventy, 
and dynamICS of pests and dIseases, takmg 
account of ecologIcal factors and farmmg 
practIces 

The prehmmar.) e\ aluatIon hIghhghted the 
Importance of nematodes, wee\ 11s, and black 
sIgatoka as major constramts to plantam 
productIOn These results were confIrmed by 
on-statIon tnals, showmg that mfestatIon by a 
combmatIon of nematodes and weeVIls can 
cause losses of 85% The problems of 
nematodes and wee" 11s are compounded by 
the repeated use of mfested plantmg matenal 

Tunnelling dumage or a 
plantain pseudo,tem 
caused by the banana 
~er'/II Cosmopolites 

sordldus 
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MultIfaceted project 
lIT A, m collaboratIOn wIth farmers and 
the GhanaIan Mmistry of Food and 
Agnculture (GMoFA), IS developmg 
low-cost technIques to dIsmtect 
plantmg matenal, tollowed by rapId 
multiplIcation m vIllage nursenes 
ConsIderable success has been obtamed 
wIth the use of clean plantmg matenal 
and Improved management 

Another promIsmg effort mvolves 
the use of a fungus to control the 
banana weevIl A hIghly vIrulent stram 
of the fungus Beauvel La basszana (from 
Uganda) has been IdentIfled 
lnd em be m lC,C,-pl oduced 
m the laboratolV 
PrelImmary held trIals 
sho~ wee, 11 mortahtv 
rangmg from 53 to 81 %, 
compared wIth 7 to 8% 
mortalItv m the untreated 
control 

The project has other 
otfermgs It mcludes 
graduate trammg for 
se\ eral Ghanaian SCIentists 
Short-term trammg IS 
provIded for collaboratmg 

GMoF A staff who assIst farmers m Improved plan
tam management Moreover, the project IS strength
enIng lmkages between lIT A and national programs 
m Ghana, whIle collaboration WIth a complementary 
project m East Afnca enables mformatIon exchange 
between the two regIOns 

The ultimate beneflt of the project wIll be seen m 
mcreased plantam production and prolonged 
plantation hfe, whIch wIll contnbute signIflcantly to 
food secunty and sustamable agnculture m the 
regIOn 



IPM helps farmers increase 
cowpea production 
Most cowpea farmers m sub-Saharan Aft lca are confronted 
with low Yields, caused by msect pests and dlseatJes Over the 
past few yeartJ, however, this pIcture has been gJaduallv 
changmg due to the ec.tablzshment of a regwnal pest 
management prOject 

Kown by Its French title, Protection 
ecologIquement durable du mebe, or PEDUNE, It aims to 
mcrease cowpea production m the Sahel and Afncan 
savannas by applymg ecologIcally sustamable pest 
control By Its nature, mtegrated pest management IS 'by 
farmers' and not 'for farmers,' so farmers' partiCipation 
m thIS project IS one of the key features 

Durmg the last 15 years, lIT A, m collaboration wIth 
the national agncultural research systems (NARS), has 
developed a number of effICIent pest control technologIes 

Ylmong tlie most 
prOmLStng 

teclino{ogres are 
vanetres resLStant to 
Stnga, apliuis, ana 

6rucliufs. 

for cowpea, mamly based on reSIstant, higher-YIeldmg vanetIes 
Unfortunately, several surveys WIth the NARS revealed that until 1994 
most of these technologIes were yet to be adopted by farmers 

In order to mcrease adoption by farmers, IlTA, WIth fmanCIal 
aSSIstance from the SWISS Development CorporatIOn (SDC), mitIated the 
pIlot phase of PEDUNE m 1994 An essential feature of the pIlot phase, 
whIch started m Bemn, Burkma Faso, MozambIque, NIger, and Nigena, 
was to carry out dIagnostic studIes at the farmer level aimed at 
understandmg the major SOCIOeconomIC Circumstances whIch mfluence 
technology transfer 

Pdot pro) ect 
A partiCIpatory evaluation of the pIlot phase, whIch ended m 1996, 
revealed proffilsmg results and was thus the baSIS for contmumg and 
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intercropplng of 
,orghum with cowpea 
trodlhonally (opposite 

page) and wilh an 
IITA Improved 

cowpea variety 
(rlghtl The Improved 
\ arlety Increases soil 
ferli/,ty which greatly 

enhances the 
sorghum s growth 

Solarization IS used 
prior to storoge to 
diSinfect cowpeas 
of bruchlds small 
beetles that bore 
Into the seeds 
damaging or 
rendering them 
inedible 

; 
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expandmg the project to mclude four new countnes 
Cameroon, Ghana, Mali, and Senegal 

The second phase of the project started m 1997 and 
focuses on fIve areas dlssemmatIon of proven 
technologIes, trammg of farmers, extenslOn agents, and 
sClentIsts, farmer-managed on-farm trials to validate 
technologIes, on-statIon applied research on pnonty 
areas, and momtonng and evaluatIon of project 
performance and rate of adoptIon 

Among the most promlsmg technologIes are vanetIes 
resIstant to Shiga, aphIds, and bruchlds, Improved 
storage technIques usmg solar drymg, and the use of 
botamcal pestICldes m the fIeld and m storage 

Strong lmkages and collaboration among vanous 
dlsclplmes and mstitutlOns are essential for the project's 
success, so emphasIs IS also placed on Improvmg 
exchange of mformatIon and expertise, e g , by 
encouragmg exchange VISItS and short-term attachments 
for national project sClentists 
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IITA's insect pathology program: 
applying LUBILOSA's lessons 

USing chenucal pe!:>tlcldes fO! the conti 01 of lI1sect pe'>ts IS 

l11creasl11glv unacceptable becallse theV pollute and 
advel sely affect the health and habitat of human!:> and 
wlldlzfe BlOpestlcldel:> me an alte1natlve 

UntIl the mId-1980s, the pnnCIpal means of controllmg 
locusts, for example, was the use of persIstent synthetIc 
msectICIdes However, because of concern about envIronmental 
damage and nsks to human health and hvestock, persIstent 
chemIcal msectIcides lost acceptIbIhty Nonpersistant chemIcals, 

qhe~ooaana~gncuUure 

Organtzatwn (~~O) of tlie 
runttea g{gtwns acceptea a 

aosster on tlie resu[ts, ana tlie 
L 1.1'.B ILOS~ mycopesttcufe was 

recommenaea 6y tlie pestlctae 
referee group for [ocust contro[ 

wIth httle resIdual actIvIty, became wIdely used 
mstead 

Because these chemIcals kIll largely by dIrect spray 
contact only, thev are less effectIve and often requIre 
several apphcatIons to achIe" e control ThIS mcreases 
cost and em Ironmental damage, and puts humans and 
11" estock at nsk 

For these reasons, espeCIally dunng the 1986-89 
locust plagues m Afnca, a bIg donor m" estment was 
made m fmdmg alternatIves 

Almost a decade ago, lIT A, m collaboratIon wIth the 
InternatIonal InstItute of BIOlogIcal Control (IIBC) of 

Metarhlzlum anlsopllae infecting 
the larger grain borer 
Prostephanus truncatus 

CAB InternatIonal, the Comite permanent mter-etat de 
lutte contre la sec here sse dans Ie Sahel (CILSS), Gesellschatt fur 
techmsche Zusammenarbelt (GTZ), and West Afncan natIonal 
partners, began work on bIOlogIcal control Early on, the use of 
MetarhlzlUm flaVOV111de was pICked up by the L UBILOSA proJect, 
a French acronym for "bIOlogIcal control of locusts and grass
hoppers" 

MetarhlZlum IS a fungus It IS apphed m 
an 011 mIxture to a" Old rapId drymg of the 
spore~ The fungus, VI- hich occurs naturally 
throughout Afnca, has no ad\ erse eftects 
on mammals, mcludmg humans 
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In the ongomg thIrd phase, lIT A leads 
the SOCIOeconomIC e\ aluatIon of 
Metmhz:zu1Jl, runs a comprehensl\ e fIeld 
tnal program, studIes Metarhl:Zlllll Impact 
on nontarget mvertebrates, and produces 
fungal spores 

Safe fungus 
The effIcacy ot Metarlzz:1Wll was 
demonstrated to mternatIonal standards 
agamst vanegated grasshoppers (Zonocelll.., 



vanegatutJ), nce grasshoppers 
(HLelOg1yphu<; daganellSl-'), the SahelIan 
grasshopper complex, and the Senegalese 
grasshopper (Oedaleus tJellegalentJl<;) 

MortalIty started SIX davs after applIca
hons and reached 70-95% after 14 days 
There was no remvaSIOn of the treated 
plots Desert locust (SChlstocelca glegarza) 
and hopper bands were also kIlled 

Ecotoxicoiogicallaboratory and 
sermheld tests, followmg the approved 
testmg scheme of the US EnvIronmental 
ProtectIon Agency, revealed no harm by 
Metarhl':?zunl on several groups of 
benefICIal and other ecologIcally 
Important msects Also, m large-scale 
operations m NIger, the nontarget fauna 
of the Sahel was shown not be at nsk ThIS 
also demonstrates the ad\ antage, from the 
envIronmental pomt of VIew, of the 
bIOlogIcal product over chemIcal 
pestICIdes such as femtrothIOn 

Other posItIve effects mcluded 
secondarv recvclmg of the pathogen after 
a smgle spraymg In other words, the 
fungus multIplIes on the dead 
grasshoppers, mcreasmg the kIllmg 
actIon This has sIgmhcant consequences 
for the economICS of bIOpeshcIde use 

The Food and Agnculture 
OrgamzatIon (FAO) of the Umted NatIons 
accepted a dossIer on the results, and the 
LUBILOSA mycopestICIde was 
recommended by the pestICIde referee 
group for locust control Transfernng the 
technology to commercIal partners m 
Europe and Afnca has already begun, and 
It wIll lead to mdustnal mass productIon 
for apphcatIon m Afnca m a short tIme 

" I 

An economIst IS helpmg gUIde the 
complexItIes assocIated wIth commercIal 
de" elopment of the technology 

Future uses 
Because bIOlogIcal control poses less nsk 
to humans, ammals, and the envIronment, 
It IS preferred over chemIcal msectICIdes 
For thIS reason, IlTA's msect pathology 
program IS lookmg beyond LUBILOSA, to 
apply entomopathology to other pests 
These mclude tnals agamst Moroccan 
locust, brown locust, mIgratory and red 
locust, and ImplementatIon of the use of 
Metm 11l3ZU11l for Zonocerus control m 
humId-zone countnes 

LUBILOSA has opened a door to the 
future of entomopathology m sub-Saharan 
Afnca ThIS mcludes many fascmatmg 
research avenues, for example, productIon 
of mycopestICIdes m hqUId fermentatIon 
and the use of protozoans, v !fuses, and 
bactena 

For some of the pests, claSSIcal 
bIOlogIcal control usmg pathogens may be 
possIble, for others, development of a 
bIOpeshClde IS preferred SCIentIsts are 
explonng usmg pathogens m bIOcontrol of 
the cassava green mIte, agamst the larger 
gram borer, the banana weevIl, and 
termItes A termIte-actIve Isolate of 
Metm hezum anzsoplzae, receIved from the 
InternatIonal Centre for Insect PhYSIOlogy 
and Ecology (lCIPE), was tested agamst 
four speCIes of termItes, both as a repellent 
and as a mortalIty agent Each of these 
msects costs Afncan farmers milhons of 
dollars annually m crop losses 
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BioNellnlernalional and 
IlIA's insecllaxonomy role 

P{ans are on the 
draWtng 60ard to 

tnc{ude South YLmencaJ 

Meso-.9LmencaJ the 
9\[J{e 'BastnJ ChtnaJ and 

the Mtdd{e f£ast. 

A drawer wJth Lepidoptera 
caught at one /Ighttrap sIfe 
In Benin provides Insights 
about moth dIVersIfy In West 
African environments 

BwNet InternatIOnal ~upports wnservatwn and the wise use of 
the enVl10nment Thl~ global network IS dedlwted to achlevl1lg 
realistic self-reliance l1l tal0nomv (Ulthl1l developlllg country 
subregwns It pools eYpel tl~e, eypellence, mfOJ mahon, 
technologlec;, and mfrac;tructllres to SIlPPOJ t sustainable 
agncultUl al development 

BIONet IS an mitIatIve of CAB International, 
and It provIdes systematic backIng for 
bIOdIversIty By strengthenmg taxonomIC 
capabIlities, It remo\ es ImpedIments to the 
development of mtegrated pest management 
systems and effectIve quarantme, whIch adversely 
atfect dI\ erslf1ed agncultural production m the 
developmg world Network hubs are focused on 
the Canbbean, southern Afnca, the South PaCIfIc, 
South ASIa, Southeast ASIa, and recently East and 
West Atnca 

Plans are on the drawmg board to mclude 
South Amenca, Meso-Amenca, the NIle Basm, 
Chma, and the MIddle East The network 
encourages South-South and North-South 
cooperation 

BIOsvstematIcs of arthropods, nematodes, and 
mlcroorgamsms (fungI, bactena, and \ Iruses) are 
the bIOlogIcal focus of BIONet Recogmzmg the 
Importance of sound taxonomIC foundations for 
sus tamable agncultural development, lIT A has 
taken the lead to play a central function m 
establIshmg the West Afncan node, to be known 

as W AFRINET or West 
Afncan Net 

CollaboratIve and 
regIOnal networkIng 
IlTA It> thu~ pla\mg a 
catah tiL role In tostenng 
regIOnal experh~e through 
actn e neh\ orkmg In 
concert V'. Ith sCIentists from 
11 francophone and SIX 
anglophone We~t Afncan 
countne~, a tV'. 0-\ ear 
program has been outlined 
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A cetonlld beetle 
acqulsllion aWGlling 
Integralion Into 
liT A s reference 
colleclion at the 
BiOIoglcol Control 
Center for Africa 
Cotonou Benin 

emphasIzmg mformahon and 
commumcatIon, trammg of 
bIOsystemahsts, rehabilItatmg collectIons 
and other sources, and developmg and 
usmg new technolOgies, espeCIally electromc 
mds to IdenbficatIon 

llTA's umque mstItutIOnal faCIlIty was 
establIshed, m partIcular, WIth fmanCIal 
support from Austna Lmked WIth BIONet, 
It IS provIdmg an effICIent mformahon 
serVIce, covermg tradItIonal taxonomy, 
molecular technIques, new records, and 
current pest dlstnbutIon data InformatIon 
on natural eneffiles/bIOlogical control and 
bIOremedlatIon agents can ultImately be 
accessed through the network's databases 
lIT A WIll thereby keep partICIpants up to 
date m ItS fIelds of expertIse 

IlTA's Plant Health Management 
DIvISIOn trams SCIence graduates m 
general and m applIed taxonomy ThIS IS 

done through Jomt courses at overseas 
umverSItIes and mstItuhons, and at 
local subregIOnal academIC and 
SCIentifIc centers It leads to Jomt MSc 
and PhD degrees TechmCIan-level 
mstructIon IS also offered through the 
network 

InformatIon IS VItal to such an 
undertakmg CommumcatIon serVIces 
proVIde key mstItutIons WIth 
mmilIbranes and databases, computer 
eqUIpment, and electromc 
commumcatIons systems, mcludmg 
E-mml capaCIty and Internet access 

The global network IS supported by 
a consortium of developed-country 
expert centers, and It IS managed by a 
coordmatmg commIttee and a technIcal 
secretanat m the CAB InternatIonal 
headquarters m the UK 

The 200 square meter 
Insect Museum at IITA s 
Biological Control Center 
for Africa houses an 
Insect reference colleclion 
of some 35 000 
speCimens and 2 100 
Idenlif,ed speCies 
Itemized In databases 
With on acqulslion of 
more than 5 000 
specimens a year the 
museum contGlns one of 
the largest Insect 
collections In West Africa 
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Taking Its nutrients 
directly from the water 
In which It floats the 
water hyacinth has 
become a nUisance In 

warm regions 
throughout the world 

Partnership for food: the Technology 
Testing & Transfer Unit 
lIT A s Technology Tebtmg & TJanbfer Ulllt opel ates on the p1lnclple that 
developmg ecologically sllstamable pebt conti 01 technologies and transferrmg 
these tecJmologles to farmerb (Ulthm Val lOlib farmmg b1jstemb Ib a d1jnamlC proc-ebS 

The Technology Testmg & 
Transfer Umt (TT&TU), establIshed 
m 1990 WIth fundmg ImtIally from 
Germany and later from Austna and 
SWItzerland, IS gUIded by a 
phIlosophy as much as by 
obJectIves As a gUIdmg pnnclple, 
collaboration between lIT A and 
national SCIentists must be based on 
reCIprocal trust and equal nghts 
TT & TU conSIders a proJect as bemg 
entirely owned by the national 
program 

Also, personal dIalogue and 
mteractIon are more Important than 
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letters, faxes, and mall 
Collaboration IS based always on 
personal contacts and mamly 
determmed by the mteractIon of 
mdividual personalItIes ThIS IS the 
foundation of TT&TU's approach to 
strengthemng natIonal plant 
protection programs 

Based on an evaluation of ItS 
activIties smce ItS mceptIon, the 
umt's obJectives have been largely 
achIeved A solId mfOlmal network 
of mformatIon by vanous forms of 
contact has been establIshed 
throughout sub-Saharan Afnca 



%e natwna[ agncu[tura[ 
researcli and e~tenston 

systems w[[ liave to tak! 
tfie tmttauve tfiemselves ~ 

and tntroduce tlietr ~ 
" requests for support ,~ 

accorcftng to tlietr concrete H 
wortp[ans. 

The next phase 
The umt IS already well mto 
ItS next phase TT&TU wIll 
contmue to support natIOnal 
agncultural research 
and extensIon systems to 
help them test and Implement 
bIOlogIcal control measures, 
adapt other mtegrated pest 
management (rPM) measures, 
and achIeve sustamabilIty 
through traImng and 
mformatIon sharmg 

In keepmg wIth the 
phIlosophy of equalIty, 
partIcIpants wIll not be 
selected to cooperate m the 
project The national 
agncultural research and 
extensIon systems (NARES) 
wIll ha\ t- to take the ImtIatn, e 
them~elv es and mtroduce theIr 
requests tor support accordmg 
to theIr concrete Vv ork plans 

Also, the project Vv III &tress 
that all potential local 
resources for fundmg and 
eqUIpment ha\ e to be 
t-xhau~ted before external 
&upport IS gn en ThIS breaks 
any possIble form of 
paternalIsm and conforms 
wIth the phIlosophy that help 
tor self-help IS paramount 
Therefore, the umt trams 
natIonal SCIentIsts and 

~ 

techmCIans, charactenzes ecosystems 
and the SOCIoeconomIC status of 
farmmg systems, conducts prerelease 
surveys and local rearmg of 
benefICIal agents for fIeld release, 
does on-station and on-farm 
technology testmg, and assesses the 
Impact of technologIes by assIstIng 
and Improvmg the collaboratIon 
between national SCIentists and theIr 
counterparts m IlIA's Plant Health 
Management DIVIsIon 

Future collaboratIve research 
actIVItIes WIll contmue to focus on 
technology testmg and transfer WIth 
regard to rPM of cassava, cowpea, 
and maize SpeCIal effort WIll be 
made on the bIOlogIcal control of 
cassava green mIte, flower thnps, 
and pod borers on cowpea, maize 
stem borers, and the larger gram 
borer New collaboratIve rPM 
projects are bemg developed WIth 
NARES on water hyacmth, mango 
mealybug, and StJ 19a 



1 , 

l 

~ 
, \ 

;, 
,1 ~ I '; 

~ 

r.;.j 

I" ~"'" 
1>"' 

" . , 

, 
" 7 ,;i 



( .... @ ijfu!!!lI"OI'u!!!1jB 

r , 

11 

I" 



~')!~" 

~ " , 
~ 

, 
II '" ,'. 

~'I 
, , 

"' ~ • 

/ , 
~ 

,,1' ",) j: 
'I ~ ! ~ 

I > 
~'?!? 

\ , l . 

46 



Michael Bassey Praises Training In 
Technology Transfer 

MIchael Bassey, dIrector, lITA's InternatlOnal CooperatlOn 
DzvzsIOn, p1alSe~ tJammg as "the bedrock of lIT A's support to 

llatwnal plOgram~ " Under hIS leade1 shzp, lIT A has mtenszfled 
Its m-country t1 amzng 

ff assey beheves that thIS capabulty can be mamtamed by usmg 
(J~)ava1lable trammg resources and prepanng national programs 

to take lead roles m reseach-related trammg Group trammg IS 
the best way to accomplIsh thIS, he noted 

"Group trammg strengthens national programs so they can 
conduct the lesearch essential for theIr own development We 
encourage sustamed advancement m research because It enhances 
collaboration" 

In the past three years, UTA has tramed more than 2000 
techmcIans and SCIentists from sub-Saharan Afnca, wIth an mcreasmg 
proportIon bemg women ApproXImately half of these were tramed at 
off-campus SItes 

Research networks are a major condUIt tor trammg and 
dlssemmatIon of technology Bassey stressed the networks' role 
"Networks mterconnect and channel technology, they also prOVIde 
the orgamzatIOnal structure for trammg UTA IS among the few 
mstItutes WhICh have mvested sIgmficant core resources to bolster 
national research capaCIty" 

In Bassey's VIew, trammg and network-strengthemng go hand m 
hand "Networks are a partnershIp, and the essence of a partnershIp 
IS sharmg responsIbIlItIes As a good partner, one of UTA's major 
responsIbIlIties IS to tram national collaborators m research, program 
management, and leadershIp" 
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In ) 997 /ITA established 
a home page on the 
World Wide Web The 
In/tiati, e along with the 
Instdute s participation In 

AfncoLlnk a US Agency 
for Internalionol 
Development project to 
link Afncon researchers 
through E mOil with !ITA 

and other IARC resources 
In Afnca, reflects the 
International Cooperation 
DIVISion s objective to 
Improve the 
dissemination of 
Informolion 

EI Nino, NARS, and IlIA News 
on the Web 
EI NIno's antIcIpated effects all weather and agnculture m eastern 
and southern Afnca led IIT A to prepare a plan to mztzgate the 
dIS} uptlOn of root and tube} crop ploductlOll 

Respondmg to a request from the US Agency for 
InternatIOnal Development, lIlA focused Its plan on cassava and 
sweetpotato It was developed wIth the Southern Afnca Center for 
Cooperation m Agncultural Research (SACCAR), the AssoCIation for 
Strengthenmg Agncultural Research m Eastern and Central Afnca 
(ASARECA), and the International Potato Center 
(CIP) 

Ihe plan mvolved use of Improved 
germplasm, rapId multIplIcation, and use of 
appropnate postharvest technologIes lIlA IS 
workmg through regIOnal networks to 
Implement productIOn activIties m selected 
countnes 

NatIonal program collaboratIon 
1997 was a mIlestone m lIlA's work wIth the 
Conference des responsables de la recherche 
agronomlque afncams (CORAF), whIch 
coordmates agncultural research m West and 
Central Afnca Both pledged to strengthen 
collaboration, WhICh IS expected to enhance the 
adoptIon of III A technologIes 
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CORAF, based m Dakar, Senegal, was 
estabhshed m 1977 to oversee research m 
the French-speakmg countnes of Afnca 
Its mandate, now covenng anglophone 
and francophone countnes m West and 
Central Afnca, IS to ensure food secunty 
Strengthened CORAF-IlTA collaboratIon 
IS expected to lead to better management 
of research resources 

IlTA was approached by the 
InternatIonal Fund for Agncultural 
Development (IF AD) to proVIde trammg 
and techmcal assIstance to ZanzIbar's 
Food Crops and Cash Crops 
CommisslOn ThIs mvolved smallholders 
who grow cassava and sweetpotato, and 
the operatIon of a sOlI and plant 
laboratory and tIssue culture laboratory 
RapId multIphcatlOn and dIstnbutIon of 
cassava and sweetpotato plantmg 
matenal were hIgh on the agenda The 

RecogniZing the wide 
need IITA sTraining 
Materials Unit 
produced Rapid 
Multiplication of 
Cassava The handy 
pocketbook (US$5) 
proVides step by step 
instructions for 
increasing cassava 
planting material 

project IS supported by the World Bank 
To further assIst natIonal programs, IlTA's 
Irammg Umt produced a pocketbook 
entItled "RapId MultIphcatIon of Cassava" 

In Ghana, another World Bank
fmanced, IF AD-executed project mvolvmg 
IlIA was aimed at Improved productIon, 
marketmg, and processmg of roots and 
tubers through adoption of new 
technology As of the end of 1997, It had 
not yet been funded 

IlIA, respondmg to the DemocratIc 
Repubhc of Congo's (DRC) need for seeds, 
dehvered 12 4 metnc tons of maIze and top 
vanetIes of soybean seed to the country, m 
cooperation wIth World VISIon 
International, withm the framework of the 
US Agency for InternatIonal Development
funded "Seeds of Change" program Ihe 
seeds are from plants bred by IlIA for use 
m agroecoiogical condItIons m the major 
productIon areas of the DRC, they have 
good resIstance to the prevaIlmg dIseases 
Thev are bemg multIphed by the natIonal 
agncultural sector and dIstnbuted to 
farmers 

World Wide Web 
1997 saw IlTA estabhsh a sIte on the World 
WIde Web The mitIal concept and desIgn 
of the Web sIte evolved through the efforts 
of computer and graphICS speCIahsts, 
wnters, edItors, SCIentists, and others m the 
InstItute IlIA's Internet address IS http / / 
www cgmr org/uta 

Ihe home page has SIX headmgs whIch 
are hypertext reference lmks, 1 e, each 
headmg IS lmked to another subheadmg 
that con tams mformatIon about that 
partIcular headmg The lmks are research, 
mformatIon (I1TA publIcatIons and 
lIbrary), partnershIps, about I1TA, news, 
and the CGIAR The home page also 
contams mformatIon about lIT A mandate 
crops and research divislOns 

Bemg on the Internet helps meet the 
objective of Improvmg the dissemmatlOn of 
IlIA's research results The pnmary 
objective of the International Cooperation 
Dn ISIon IS to develop long-term research 
strategIes WIth national agncultural 
research systems m Afnca 
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lIT A,s work IS organzzed aJ ound 16 multldzsczplznary research projects 
and one PJ Oject for the dlssemInatzon of J esults to natzonal J esearch systems 
Some pJOjects focus on productzon systems for speczfzc crops or crop combzna
tzons, zn some cases for a specIfic agroecologlcal zone Others are thematIcally 
orzented, cuttIng across commodztles and agJ oecologzcal zones 

IITA also serves as the convenzng organzzatzon fOJ two znternatzonal 
progJams of the CGIAR the Ecoregzonal Program f01 the HumId and 
Subhumld 11 OplCS of Sub-Saharan Afrzca and the Systemwzde Program for 
Integrated Pest Management 

The followzng sectzon pJesents the goal and research hzghlzghts of each IITA 
pJOject for 1997 The summarzes are not e'Chaustzve of the work begun or 
completed durIng the year, Jather, they desCJzbe some key sCIentific results and 
aJ e Intended to gIve reade] s an zdea of the bJ eadth of research themes and 
pJOblems beIng Investzgated by IITA sczentlsts 

Goal 
Increase farm productIVIty and arrest resource degradatIOn due to land use 
intens,f,catIOn through sustainable short fallow systems 

Highlights 
"' Herbaceous legume evalu mon trials (slllgie and mned legume 
speCIes) "I'Iere estabhshed on 10"1'1 P SOlis WIth and WIthout P apphcatIon 
The legumes lllcluded 12 acceSSIOns of Mucuna prunens, 21 acceSSIOns ot 
Lablab purpureus 2::> ,cceSSIOns of Ae)chynomene hlstrn, and 54 acceSSIOns 
ot Centlosema pa,cuorum PrelImmar; results llldlcate large vanatIon 
betVveen speCIes ,cceSSIOns for theIr adaptabllm to 10"1'1 P soIls 
"' The herbaceous legume ,eed collectIOns of ILRI ,nd IITA have been 
colhted mto a comprehensIve lIst of some 388 seedlots DUrIng 1997, 171 
seedlots, totallllg over 100 kg, Vvere dIStrIbuted to NARS and IARC 
SCIentIsts, m,mh m West AfrIca 
, The center for cover crop seed and mformatIOn exchange was 
est1blIshed III Cotonou (wIth IDRC/IITA fundlllg) to support cover 

51 



I'lesem'd, 
Hi!lllli!lllts 
~ , rt~'" 

52 

crop seed and mformatIon e\.lhange m West Afnc1 As 1 hrst task, 
se\ enl tonnes ot \;[uwna seed >\ ere pt oduled for dlstnbutlon to 

collaborators 
"' Research >\as undertaken at Ibadan to measure benefIts of 13 
herbaceous legumes for subsequent maIze On average, subsequent 
maIze gram yIeld >\ lS mcreased b\ 70 0

/0, compared to the natural grass 
±allow 
"FIeld studIes >\ere conducted to myestIgate the mfluence of three 
Mucuna vanetIes and two levels of terulIzer on the control of I 
cylmdrzca dunng the yeat of cOver crop plantmg and one vear later 
After one growmg season M plurzens var utzil), 11 cochznchznensls 
and M prurlens Hr IRZ reduced I cylzndrzca shoot densIty by 50, 76 
and 68%, and shoot df\ matter by 72,92, and 79%, respectlvel) MalZe 
gro>\n one year after Mucuna reqUIred 50% less >\ eedmg than plots 
WIthout Mucuna MaIze gram yIeld was hIgher m plots prevIOusly 
seeded to Mucuna thln m plots >\Ithout Mucuna 
" Calliandra caloth'Vlsus hedgero>\ fallo>\s and well-establIshed 
Puelarza phaseolOldes fallo>\s can slglllflcanth suppress the gro>\ th of 
Chromolaena od01ata and assoCIated natural hllo>\ specIes At the end 
of 2 years ot fallo>\, there was an 80% reduction m ground cOver and 1 
90 95% reductIon m bIOmass of these ll1turally occurnng speCIes 
compared to unplanted fallo",s 
"A legume based Sy stem close to the farmers' practIces was 
evaluated over a penod of 2 vears MalZe and legumes ",ere 
mtercropped m the fIrst year, 1nd c1ssav1/malZe mterctOp was rotated 
m the second vear Results from the hrst ) ear data showed that the 
legume based S) stems are economlcllh attractIVe 
"In 1997 farmers deSIgned tnals to mtegrate Mucuna mto theIr 
malZe-based systems m the northern Gumea savanna zone A pte
malZe Mucuna svstem ",as pre±ened, although mam are llso m favor 
of a matze/Mucuna relay System Farmets recoglllzed }!ucuna's abIlIty 
to Improve the SOlI, and to reduce weeds (mcludmg Strzga) 
" Usmg georeferenced databases on the Importance ot maIze m the 
croppmg systems md sUltabtlIty of ,otis to suppOt t sus tamable maIze 
productIon target domams tor short fallo", s) stems", ere ptOposed 
They show that cereal based short-fallow systems are IIkel) to have 
hIgh, medIUm, and 10>\ Impact on 386, 256 and 527 mlllton hectares 
respecuvelv m SSA PotentIal adoptIon domams were also mapped 
These >\ III assIst m selectIon of sites >\ Ithm the benchmark area for 
technolog) development and Identltr potential pIlot sites for 
technology tat getmg 

Goal 
To gUide ecoreglOnal research and pobCles for poverty allevlOtlOn and 
sustainable development of agroecosystems In the subhumld and humid 
zones ActIVIties feed dlfectly Into the EcoreglOnal Program for the Humid 
and Subhumld TropICS of Sub Saharan Afnca (EPHTA) 

Highlights 
"Secunty ovet land tenure had 1 positIve Impact m Benm RepublIc 
on the adoptIon of MuCltna, though the technology IS an lnnual LfOP 
probablv because ±armers perceIved ItS posltlve long run effects on the 
tmprovement of natural resources 



<~.About 70% ot the total labor mput reqUlred m cassava tarmmg IS on 
posth1rvest actlvltleS, most ot which IS contnbuted by rural women and 
children Slglllflcant tactors that posltIveh mfluence adoptIon of 
Improved C1ssaH processmg technologies are the proportIon of cassaH 
processed, tr pe of products, mechamzatIon of land preparatIon, and the 
number of v. omen I'Ilth CltV lIfe ell.penence "A hrmers' survey on the use and avaIlabIlity ot orgalllc and 
morg1111c tertIlIzers was conducted m 5 vIlhges m the dem ed savanna 
ecoreglOnal benchmark and 2 Villages m the NGS ecoreglOnal benchmark 
area The results shol'led that morgamc fertIlIzers are used by most 
tarmers m both benchmlrk 1reas but that applIcatIon rates van wldeh 
betv.een hlmers fIelds, and crops Orgalllc amendments are less 
commonh used .nd onlv on specific fields "A rapid apprals.l of 2009 commullltv-based orgalllzations (CBOs) 
v.as completed m 475 Villages The survey shows that tradltlonal credlt
solIdantv groups (tontmes) (43%) and relIgIOUS orgalllZatIOnS (44%) 
form the overnhelmmg maJont\ (87%) of Village based orgalllZatIOnS m 
southern C,meroon The study shows a strong assoCiation between the 
presence ot NGOs and the emergence of both ±armers fedelatlOns and 
common mltlatIves groups at the local lev el The mformatlon gathered 
from the surv ey s IS nov. bemg used m the development ot broad based 
pal tnershlps With farmers org.lllZatlOnS and COmmUllltIeS m the torest 
margm bellL,hmark area of southern Cameroon 
"' Representatlve ±arm models have been bUllt tor that area Each 
model v. III be used to eV1luate potential fmanCial and economic benefits 
of the new crop and mtunl management technologies bemg developed 
.nd tested m the benchmark area 
"A household charactenzatlon surv ey was conducted m 15 Villages 
.mong 225 households of the torest margms ecoreglOnal benchmark area 
ot southern Cameroon Results show that, m general, households m 
areas with high land pressures have mtenslfled theIr production svstems 
to 1 much greater degree th1n m areas With low land-use pressure 

Goal 
To enhance the livelihood of resource poor farmers and mom tam 
sustamabJIJty of farmmg systems through bIOlogical control and preservatIOn 
of bIOdiverSity 

Highlights ,A large-scale aenal appltLatlOn ot MetmhlZlum flatocmde agamst 
the Seneg1lese grasshopper V.1S carned out III LollaboratlOn with the 
Nigel Plant ProtectIOn Service Farmers preferred the mycopestlClde to 
the chemical pestlude 
"CollaboratIVe tnals v.lth a M1lIan NGO demonstrated good control 
of SahelIan grasshoppers v.Ith mvcopestludes applIed by Village 
bngades 
,Ecotoxlcologlcal studies demonstrated the low negative 
emllonmentallmpact of the mycopestlclde The registration process 
for It has been mltlated 
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",The m1SS productIOn unit V.1S run 1t tull C1paLlty 
demonstratmg the techmcal feaslbllltv of the de\ eloped production 
process Negotiations \\ Ith commerCIal compames are v.ell under 
way and commerCIal productIOn IS scheduled to start m 1998 
"'paItlCIpatory field trials m southern Benm demonstnted 
control of the vanegated grasshopper 1t very lov. doses m mdlvldual 
fields Reduced crop loss IS estimated to be higher than the cost ot 
blOcontrol, makmg mdlvldual purchase md apphcatlon of the 
blOpestlClde attractive 

"BlOsystem,t1c capabilities v. ere consistently enhanced, reflected 

m the n.tent ot the IdentiticatIon service oftered, the accumulatIon 
or voucher msect speCImens ,nd the avatlabtlm of collection 
databases, complemented b\ ,large reference blbhography 
'In 1997lt was documented m southern Benm that the tv.o 
serendlpltoush mtroduced p1rasltOlds, Encarsza haztzenszs and E 
guadeloupae h1d brought under control the sp111llmg v.hltefly 
Aleurodlcus dzspersus a ne\\ e'\otlc pest of cassava and ornament11s 

Goal 
To reduce the rtsk of crop losses In farmer's fields In sub Saharan Afrtca 
by means of Integrated pest management technologies that Increase 
cowpea and soybean productIVIty In a sustaInable manner 

Highlights 
'-Highet level, ot re,lstance Identthed ror flov.er thnps (mltlal 
progeny testmg rrom cro<;ses conducted under mtense natural 
population) and PSBs m cultl\ ated COv.pe1 
"MultIple pest re,lstlnCe conhrmed m elite LOV. pea breedmg 
Imes, and reSIStant vanetles to CoBB IdentIfied 
,Prehmman results flOm feedmg blOasssavs on tnnsgeillc 
cov. pea plants usmg MPB neonates mdlLated some level of 
successful transrormatlon v.lth Bt proto'\m Cry IA genes 
"Resistance to MPB conhrmed m nev. gene products and 
secondan metabohtes from Atncan i 1m bean obtamed locally 
,A drastlc disruptIOn of the Utlhz1tlon of tat m the process of 
oogeneSIS m MPB m Fzgna oblongljolza (e g TVNu 42) explams 
bIOchemical baSIS of leSISt1nce 
'MPB reslst,nce of TVNu 72 (Fzgna 'Ve:ullata) mamh 
bIOphYSical (tnchomes 1nd/other podv.all chtractenstlcs) C 
tomentoslcolllS resistance due both to bIOphySical (tllLhomes) and 
bIOchemical ±actors 
,Survey dat, from over 200 cowpea helds m Benm mdlc1.te \ en 
lov. population le\els tor the local stram or the thnps p,rasltOld 
Ceramsul mene, (Him, Eulophldae) 
, Overall mortality of M dt1ata hr\ae due to pathogens 13%, 
higher percentages on plants v.lth prostrate grov.rh habit 

" Semlselectl\ e medIUm and poh clonal mtlbodle:, ror detection 
ot CoBB bactena dey eloped and tested 



· " 
Integrated 

Management of 
Maize Pests and 

Diseases 

"Pathogen dn,ersIty of xanthomona~ eampest1lS pv vlgnzeola 
determmed pathologIcall), bIOchemIcally and genetIcally host 00 

pathogen mteractIOns studIed, no nces IdentIfred 
" GenetIc drversItj ot M phaseolma stIams from V'lnous ongms 
charactenzed 
,ElI.Istence ot symptomless VllUS mfectIon demonsttated 
consequence~ for breedmg programs and VIruS mdexmg assessed 
, Over 120 cowpea Ime~ screened for reSIstance to ,Iruses, 
mcludmg cowpet aphId-borne mosaIC, blackeve cowpea mosaIC, 
LOVvpea mottle, cucumber mosaIC, and southern bean mosaIC Hruses 
and the results sent to the breeder for pyramldmg of reSIstance 
,He'lt treatment dIsmfects contammated seeds (CoBB 'lnd M 
phaseolma) 
"The LOmbmed use of sohr dnmg and Improved storage tor 
cowpea demonstrated at PEDUNE prlot SItes 
,PEDUNE countrIes hwe conducted tnals WIth dIHerent 
±OImulatIons of neem for both held and storage applIcatIons 

Goal 
To reduce pre and postharvest losses of mmze caused by Insects, 
diseases, and fungal grain contaminants IITA SCientists work With 
NARES partners to d/Ognose constraints, test resistant germplasm, and 
explore optIOns In host plant reSistance, habitat management, and 
bIOlogical control CombinatIOns of control optIOns are assembled In 
an Integrated p"est management (lPM) package and tested With the 
partiCipatIOn of SCientists, farmers, and SOCioeconomlsts 

Highlights 
"FIrst dIscover; of oospores of the maIze stram ot 
PeJOnosclero,p01a 501ghl, mdlcaung that removal of crazy top at the 
early stage of de, elopment WIll preclude oospore de, elopment 
'A deplovment strategy to saturate an area WIth DM-resIstant 
maIze vanety was mluated m 9 'Illages actOSS 2 local govetnment 
areas ot Ogbomo~o m 0"0 State, Nlgella About 25 ha of land was 
planted and 6 tonnes of seeds genetated trom selected farms 
'Jollowmg est1bh,hment ot 1n East Atncan stram of the hf\al 
parasItOId Cote~za ,esamzae on Sesamza ealaml,tls m southern Benm hrst 
releases ha,e been made m eastern NIgena 
"' NeVv L mdIdates tor redIstnbutIon Be agamst E saechanna and 
B fused Vvere IdentIfIed m \Vest and South Afnca, respeLtl\eh 
"D'lt1 from the trappmg netVvork has conhrmed the bIologICal control 
ot P truneatus bv T nzgteseem m southern Benm and has revealed senous 
P truneatu, mfestatIons m northern Benm 
, Weather dmen populatIon models for P truneatus and S zeamazs have 
been completed, and these WIll be hnked ,Ia gram damage ntes to a gram 
los, model tor stored maIze 
, AtoXlgemc Isolltes of Aspergzllus flatus Vv ere IdentIfIed from each 
of tour agroecologres ot the Bemn Republrc and chanctenzed as to 
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Integrated 
Management of 

Cassava Pests and 
Diseases 

theIr ugetatIVe LOmpatIbllm ImtIal trIlls mdlcated good 
blOcompetltl\ e fItness of tv" 0 of the Isolates agalmt to\.IC stram, ot 
Aspelgz11u\ spp 
"' The causal agent ot a maIze dIsease nev" to the regIOn was 
IdentIfIed as the basldlOmvcete Hma;lmlellus spp The symptom ot 
the dl,ease, a hOllzontal banded leaf blIght, v" as seen m Ghana, 
NIgerIa, and Cameroon and v"as reproduced m l\.och s postulates by 
spraymg a mycelIal suspensIOn on 12 day old maIze plants 

Goal 
Increase cassava productivity In sub Saharan Afrtco 

Highlights 
'-E \.OtIC pred1tol\ mItes, relea,ed for the bIOlogIcal control of 
the C1SSa\a green mite (CGM) shov"ed eXLellent est1blIshment 
and Spl ead m West Afnca In fte!d tfllis the pred1tors reduced 
CGM popuhtIons by 1n we rage ot tv" 0 thIrds and mcreased 
cassava yIelds bv a third, resulrmg m hrmer benefIt estImated at 
US$70 per ha Based on the,e results 1n Afnca v" Ide bIOlogIcal 
control of the pest \\ as mltuted The \ lrulence of exotIc Isolates 
of the pathogemc tungus, Neozygztes jl011dana, was evaluated and 
the mdlgenous pathogemc fungus, Hmutella thompsonll, Isolated 
for expenmental releases 
'-Cassava root yIeld losses to the cassava mosaIc dIsease (CMD) 
pandemIC m western Keny 1 \\ ere estImated at 42% 
Charactenzatlon of epIdemIOlogy and dIagnoses of the whlte±h 
vector wete mltIated m dIverse agroecologles m West and Central 
Afnca (Bemn, Cameroon, Ghana, Nlgern), EARRNET countnes 
(Kenya, Rwanda, and Uganda) and SARRNET countnes (MalaWI, 
MozambIque Tanzama and ZambIa), largeh wIthm the 
framework of the Sy stem v" Ide IPM mltIatIve 
, YIeld loss ot 20-30% due to ClssaV1 bactellal blIght (CBB) v"as 
recorded III resIstant TMS 30572 and susceptIble vanetIes 
companng 2 mfectJon levels CBB epldemlOlogv tnal results 
stressed the Importance ot soIls and weeds as moculum sources of 
the bactena and ot vanegated grasshopper III the transmISSIOn of 
the dlselse 
, YIeld loss of 30% was recorded for clssava brown streak 
dIsease m Tlnzama 1nd MahwI, v"lth the vanety TMS 30040 and 
fIVe locallv selected clones ,hov" mg resistance to the dIsease 
'T>\o new dIseases of Clssava, Cunulana leaf and stem blIght 
on fIeld and staled cassa\1 stems 1nd Nattra;\za root and stem rot, 
were reported and theIr prevalence determmed m Benm and 
Nlgena 
'ELISA-based CMD dIagnostic technology was decentralized 
to NARS, and PCR-based technology was establIshed to detect 
nev" cassava mosaic viruS varIants 
"Twelve women SCIentIst, from West 1nd Central Afllca 
completed postgraduate tralllmg mcassava IPM and e\.tenslOn 
methods Eleven NARS techmClans from 5 SADC Lountnes were 



trallled III C1s~ava IPM, and farmer fIeld school trallllllg was 
conducted at 25 sites III West and Central Afnca 
'-C1ssa,a Illtormatlon resources wete produced These Illcluded 
geo-referenced dlstnbutlon maps of plant protection constralllts III 
Gh1na, Bellin Ntgena, and Cameroon, GIS maps of the dlstnbutlon 
and charactenstlcs ot CMD III Uganda and the Wider Lake Vlctona 
bas III cassaV1 IPM e'l.tenslOn matenals, and dlrectones of personnel, 
Illstltutlons cassava prOjects databases of gray literature, 
blbhographtes, and cassava references 

Goal 
Development and disseminatIOn of Improved technologies for sustainable 
Muso productIOn In different ecologies of sub Saharan Afoca 

Highlights 
" Geo-reterenced databases A diagnostic survey ot pests 1.nd 
dlse1.ses III U g1.nda has been completed 
'-Knowledge of pests and dtseases enhanced Identl±icatlon of 
bamna stre1k "rus III Bellin, Ghana, Kenya MalaWI, Nlgena, 
T anzama, and Uganda conftrmed tts wtdespread occurrence Also, a 
new viruS, tentatively named banana dte-back Vtrus, was tdentIfted III 
Nlgena 

"'.DtstnbutlOn patterns for nematode spectes were determmed m 
Ghana, Nlgena, R\\anda, 1.nd Ug1.nda 

" Yield los5es hom pests and diseases determllled Yteld loss III 

plantalll (AAB) from nematodes and \\ eevtls III Ghana \\as 
established MOle than 75% of plants mfested v"lth both nematode 
md v"eevt! tatled to relch matuntv, and there was an overall yteld loss 
of 85% from both pests 
"' Yteld losses m East Afncan htghland bamnas (EAHB) (AAA) 
hom \\ ee"llllcreased v" Ith crop cycle, reachmg 50% m the 4th year, 
\\ hi Ie leSIOn nematode5 caused a 30-40% yteld loss m EAHB, but no 
detectable yield loss m Cooh.lllg/beer banana (ABB) 
·~~.)PM strategtes available Pseudostem traps reduced wee"l 
numbers m on-farm tnals m Uganda, and endophytte fungttsolated 
from banana corms caused egg mortality under laboratory conditIOns 
and reduced \\ eevtl damage m nursery tnals 
"Uuhz1uon of germplasm enhanced Breedmg cap1blhtY was 
tully estabhshed m E1St Afnca follo\\mg transfer ot breedmg 
technology from lIT A Onne A hrst dIplOId hybnd, denved from 
highland b1.nana and wtth black stgatoka reSIstance, W1S selected for 
me m EAHB breedmg 
"Chanctenzauon of host plant tolerance and resistance to 
nematode:, mcludmg the IdentlTtcaoon of 4 reststant and tolerant 
h) bnds \\ 1S achteved 
" Improved genotvpes and populatIOns avalhble Eight ne\\ 
triplOid and tetraplOid plantam and banana hybnds \\ere selected, 
b1sed on hIgh bunch weight, large number of hands per bunch and 
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lalge fruits, bhLk slgttokt reSlSt,nce md good groV\-th habit 
SelectIOn for BSV remt,lTIcej tolennce h" IdentifIed 4 ptomlSlng 
banana and planttm hi bllds 
" VIruS mde"\mg technIques V\-ere developed to emure that 
rITA s plantam and bmana hi bnds can agam be dIstrIbuted to 
other Afncan countne, 
,NARS capabIlity enhmced TV\-enn eIght natIonal sCIentists 
V\-ere tramed m Musa breedmg nematologi and/or entomology, 
and the use of BSV dllgnOStiCs 

Goal 
To reduce mfestatlOns of parasitic plants with a focus on Stnga spp The pro/ect IS 
Implemented m collaboration with NARES Through mtegratea management practices, 
emphaslzmg cereal rotatIOns with selected mtrogen hxmg cultlVars at legumes, crop 
Yield losses due to parasite mfestatlOns are reduced whtie sOil conditIOns are 
Improved 

Highlights 
,A \en positIVe e"\ternal reVleV\- recommended that a V\-orld 
center tor parasItIc pi mt re,earch be developed at rITA 
,DemonstntlOn of an mtegrated crop and land management 
ptogram for Stllga hermonthzcd LOntrol \\ lS conducted m the mOl,t 
savanna ot NIgerIa Crops planted m thIs season mcluded wltlvars 
of soy bean, cOVv pel, and LOtton selected for theIr abIlIty to 
stImulate S hermonthlca seed germmatlon Improved tillage and 
weed control practIce, Vv ere abo Implemented A successful fIeld 
da\ was conducted fOl farmers, NARES, and NGOs to observe 
the demonstntlOn and learn about mtegrated St/lga hmnonthlca 
control 
, Slgmflcant Stnga hermonthlca seedbank reduction was agam 
demonstrated m tarmers helds usmg rotations with selected soybean 
cultlVars 
'IncorpontlOn of lCetolact.lte S\ nthase (ALS) mhlbltor 
resIstance mto open-pollInated rITA maIZe lInes and mbreds \\ as 
LOmpleted 
,Ethylene-producIng bactena were IdentIfIed and successfully 
tested for theIr abllIn to stImulate S a)pela S gesnerlOldes and S 
he/month/ca seed germmatlOn Results ,hoVv ed that 2 Isolates of 
Pseudomonas sp V\-ere more effectIVe than the dehmm e synthetic 
germmatIon stImulant (GR24) m stImulatmg paraSIte seed 
germmatlOn 
'O\Cr 1600 progeny ftom 5 maIze populatIons were ,creened 
under artifICIal mfestatIon WIth Strzga he/monthlca m replIcated 
trIals Parnalh mbred Imes from TZL Comp 1 C3 WIth very low 
S hermonthlca emergence In the fte!d Vv ere selected SI"\ STR 
populations were multiplIed tor on-hrm tnals WIth fundmg from 
the KOlean gmernment, to be organIzed b, PASCON m 1998 A 
tolerant early matunng CUitlval, EVDT 97STR, as well as EV 
IWD~TR, ,nd a leslstant mbred (1102) \\111 be avaIlable for 
regIOnal testmg m 1998 



"Se\enty hve ~2lmes V\ere e'{tncted from a backcross population demed 
trom Zea dzplopeJenm\ and lillual crosses were made for molecular m,ppmg 
of resl~tance m a Rockdeller funded project m 101labOtation WIth CIMMYT 
'md KARI These lmes V\ere also sent to CIMMYT and KARI 1.lllya for 
evaluation under natural 5 hennonthlca mfestatlon 

"' A.. survey on hrmers h,rvest pnctILes related to 5 hennonthlca seed 
lOntamm1tlon of crop seeds "''1S completed on about 80 farmers fields 
cropped to cereals A hrge proportion of cereal seed samples was found 
contammated before ,nd after hmestmg The results confIrm the role ot the 
hrmet s harvestmg method m the contammatlon of crop seeds and the 
spread of 5 hennonthlca WIth crop steds 
"A total of 25 tmpro\ ed cov\ pe'1 breedmg lmes were developed 
V\ Ith resistance to Strzga ge1nellOldes A project on coV\pea resistance 
to 5 ge~nerlOlde) has been funded m collaboration with the 
UnI\erslty ofVlrgmla, USA 
"HI bndlzatton and C) tologlcal studies V\lth 5 hermonthlca and 5 
u1pela showed that the 2 species dt±fer by only one haplOId 
chromosome, the, hybrIdize re1dlly, and that hybrIds can be found 
m fIelds V\here the 2 species are ~vmpatnc 

Goal 
To Increase the Income generating capabJhty and Improve the nutntlOnal status of 
farmers, processors, and consumers In both the rural and urban communttles of Afnca 

Highlights 
"Resulb from mOnItonng sun ey s m the third ye'1r of the SOy bean 
UttlIz'1tton Project m Nlgena Ghana, and Cote d hone shoV\ed 
mcreasmg mterest m the use of soybean at the household level 'A SOCloeconomll anah SIS of Impro\ ed posthan est processmg 
showed that the maJonty of eqUIpment SignIficantly Impro\ ed 
mcome generatIOn The most remunentlve eqUIpment had the 
capaun tor multi crop applIcations 
"' Adoption of the hH~h qualIty cassa\, flour technology IS 
mcretsmg m Nlgena, 1nd there IS eVidence that slmllat aCtl\ltles have 
started m TanzanIa Developed at IITA, the technology IS bemg 
dl~~emm1ted through NGOs, e\.tenslOn agents, and hom farmer/ 
processOl to ±armer/proce~sor 
,Sun e; s m Nlgena rev ealed that cassava IS bemg used as the r1v\ 
matenal for ~e\ eral commercial-scale processed products mcludmg 
biSCUit manufactunng starch e'{tractIon, noodle productIon, and 
mdustnal distillatIon mto ,!cohol 
"Re;ults trom a study on yam chips processmg was completed m 
Benm, Nlgena 1nd Togo ThiS Investigation shoV\ed that yam 
processmg V\ as hlghh prohtable V\ hen developed V\ nh speCIfIc 
vanetles and m assoCIatIOn "'nh short ±allow systems 
"' Tests on the effiCIency ot cassava processmg eqUIpment, m 
Ug1nd, and 1.enp, led to the development of a number of modified 
deSigns m processmg eqUipment for root crops 
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Farming Systems 
Diversificaton 

" C1SSa\1 processmg plants ""ere embhshed m three dl,tncts of 
Uganda The projects ""ere deSigned to develop monger lm],.ages betvveen 
IARCs, natIOnal prognms, NGOs and commumty-based orgamzatlons 
(CBOs), and this 1pproach proved to be highly ettecme ,nth an mtern1l 
rate of return ot 30% m the fIrSt, ear 
"' Four trammg courses were held on manufactunng and 
servlcmg ot Improved agro proces,mg eqUIpment tor 32 
te"hmClans m Benm EthlOpl1, Ghana Gumn, md Togo 'A ""orkshop ""as org'mlZed m Nlgena ""hlch brought together 
mdustnalrsts, casswa producers, NGOs, extensIOn 1gents, 
extensIOn services md go;ernment agenCies for product quality 

Goal 
NARES and internatIOnal system SCientIsts develop, WIth farmers, new, 
dIVersified, and complementary mcome generatmg enterpnses In West 
and Central Afnca 

Highlights 
'-Multlstrata systems Focused group mtervlews ""lth 79 
'Illages m the forest m1rgms benchm1rk are1 and the East 
Prmmce of Cameroon ""ere wnducted to examme the reactIOn of 
cowa farmers to recent relative pnce declInes m the cocoa mar],.et 
Farmers wele observed to have dlversthed their holdmg, m three 
wayS dl\erslflcatlOn from tree ClOp culmatlon mto food crop" 
(most common) dlVerslfKatlOn \\lthm the phntatlon through '1n 
mcreased mcluslOn ot h Ult 11 ees, and dl\ erstflcatlon mto other tree 
crops 
"Speclaltty crop systems A survey ot mer 500 market v;omen 
m the humid forest zone of Cameroon mdlcated that average dally 
earnmgs sellmg mdlgenous ,egetables were slgmfKantlv lower 
than those for exotic vegetables, such 1S tomatoes and cabbage 
Howevel, mdlgenous vegetables offer 1 paltlcularh Important 
employment option tOt the lowet eLonomlC rungs ot urban and 
runl women m Cameroon 
" Cassa, '1 lea, es are m Important leah green vegetable m 
Central Afnca StX L'1Ssava clones \\ Ith dlffel ent phnt architectures 
were selected to 1m esngate the posslbllIn of mcrelsmg edible leat 
produCtIon PrelImmalV results mdlcate big dtfferences m the 
produCtIon ot edible leave, Although prunmg faCilItates leaf 
harvest by women, monthh harvests can lead to a slgmhcant drop 
m leaf Yield Prumng also decreases sub,equent tuber y telds 
"' Inland valley systems Cov;peavanety IT90K-284 2 was 
sho\\n to be a good crop for dlVefSlftclt10n of crop production m 
mland valley s of the northern Gumea savanm benchmark area m 
Nlgena Over 2 ) ears ot testmg on farmets ftelds dunng the dry 
sea,on, It produced more than 1 t/ha of gram, even without 
msectlClde applIcation and a net re, enue ot approximately 
US$500/ha 
"MIxed farmmg systems The mCiplent market for Lrop 
reSidues IS eXp1ndmg m the Gumea savannas ot West Afnc'1 An 
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economic amh SIS showed that the future of the market for crop 
residues IS constramed b, the transportation co~t which was found 
to represent 47-58% of their total cost 

'A survev was conducted With 150 farmels m northern Nlgena to 
a~se~s the Impact of a cattle fattenmg program on the SOCIOeconomic 
>\ ell-bemg of the partIClpatmg farmers It showed a net benefit of 
US$I13 pel cmle fattened or about US$450 per farmer per year 
The fmdmgs suggest that mcome generatIOn could be mcreased If the 
cost of feedmg could be reduced and the supply of both vetennarv 
servlles and medicatIOn could be Improved through '1 credit faClhr~ 
program m hvor of cattle fatteners 

'ReCIprocal benehts from crops and h,estock m a mixed farmmg 

system were 1m e~ tlgated from a survey of 150 agropastorahsts m t>\ 0 

are,s 1t dtftelent gradients of resource-use mtenslftcatlOn m the 
nOlthern GUInea savanna ofNlgena The productivity of the system 
was thleetold higher m a market-dmen area than m a populatlon
dllven area Crop 1nd hvestock enterpnses Yielded the highest 
returns to land at higher culm atlon mtenslty while the returns to 

labor >\ ere the highest at 10'" cultivation mtenslty for areas With poor 
and good market opportumtles In areas where land becomes scarce 
and labor abundant, mCleased mtenslhcatlon m resource use IS 
dnvmg farmmg Systems to>\ards greater ClOp hvestock mtegratlon 
and producm ltV 

Goal 
To develop adoptable crop' varIeties and agronomic practices for the 
Sudan savanna and Sahel, which will mcrease the total productiVity of the 
dommant farmmg systems The pro/ect mtegrates research by SCientiSts 
from IITA, fLRf, and feRfSAT who are workmg on gram legumes, cereals, 
and livestock m the dry savannas of West AfrIca Research mstltutes m 
NlgerlO (fAR/ABU) and Niger (fNRAN) are also active members 

Highlights 
, Constramts analYSIS Survey of co>\ pea fttlds m the Sudan

Sahelnn regIOn m 1996 1nd 1997 mdlcated a decreasmg gl adient of 
Maruca pod borer pressure hom high ramfall areas to low ram fall 
area~ but an mcreasmg pressure ot aphid, thnps Strzga gesnerlOldes 
and drought 
<',.Improvement of locallandraces From 150 locallandnces of 
cowpea screened m 1996, 9 >\ ere crossed with donor parents for 
mcorpo! 'trtOn at genes tor resIstance to aphId, thnps bruchld, Strlga 
-{leetla and vIruses b, the backcrossmg method 
'Improved gram-type cowpea vanetles A total at 746 new 
co>\ pea breedmg hnes >\ere evaluated for gram and fodder Yields m 
dItferent croppmg Sy stems A number of hnes sho>\ ed consIderable 
re~Istance to sevual bIOtiC constnmts and) Ielded bet",een 1 5 and 
2 t/ha 

'Improved cowpea vanetles for tntercropptng Several ne>\ 

tmproved breedmg hnes ) Ielded 50 to 200% higher than local 
,1netlls under mtercropptng with millet and sorghum Without 
msectlclde spray 
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Improvement of 
Maize-Grain Legume 

Systems in the Moist 
SavannaofVVestand 

Central Africa 

, Screenmg method for drought tolennce A 'Imp Ie method (usmg a 
shallow bo'l. for ,eedlmg screenmg) has been developed, "hlLh 
dlscrtlwmtes bemeen drought-tolerant and smcepttble hnes of wwpe, 
Usmg thl' method 2 types at dlOught-tolennt lmes have been IdentIfIed 
and therr genetICs stuched 
" Early maize and soybean vaneues The, anet) tnab m 1996 and 
1997 have shown that Impro,ed e'l.tra-e,rh-matunng maize v,nettes can 
'Ield mer 3 tlha m areas WIth lbout 600 mm rambll and earl) -m,tunng 
soybean vanetles produce 1 J 20 t/ha gram vleld WIthout IllsecuClde 
rruzobn moculum, or fertIlIzer 

'Farmer-to-farmer dIffuSIOn of lmpm"ed cowpea seeds 
Prehmmal) result, of IITA/GTZ fanners partKlp,tory seed 
multIplIcatIon and dIffuSIOn program h'l,e ,hown great promIse for lapld 
chstnbutIon ot Imprmed cOwpe1 ,eeds Three kg seed of one Impro,ed 
cowpea vanety "as gIven on credIt to each of 36 ,elected tal mers m June 
97 By Dec 97, a total of 6672 kg seed had been produced b, these 
hrmers Smularh fanner to-hrmer chHmlon of an Improved cowpea 
vmety has mcreased cowpea wltlutlon m 
the dn season hom 1 fanner m 1993 to over 2000 farmers III 1997 
m northern Nlgem. ~OCloeconomK studIes revealed thlt the mam dnvmg 
forces of dry-season cawpel "ere member,hlp m tarmers aswclatlon 
rugh gram yIeld, fann ,Ize and contlct \\Ith e'l.tenslon v"orkers 

Goal 
To enhance the productIVIty of mOlze grain legume systems In the mOist 
savanna by Improving crop vane ties and the management of cropping 
systems 

Highlights 
" The maIZe breedmg te 1m of ,uenttsb ba,ed 10 Cote d h mre 
,nd Nlgern m,de 'Igmitcant ad, ~1nce, m the de,elopment of both 
open polhmted vanette, and hy blld, \\ Ith htgher levels of N-u,e 
efitClencv (NUE) and drought tolerance The 10 be,t hmlhes 
selected tram the 10" N tolerant pool h,d 60°10 hIgher gram vleld 
under N stress and 19% hIgher YIeld under hIgh N th 1n the 
commerCIal hvbnd These re,ults conhrmed the progres, that was 
reported for thIS trait m 1996 
" The Impro, ement ot maIZe tor NUE IS e'l.pected to have a 
major Impact on both the produLtl\m 'lnd smtamablhtv of maIze 
gram legume Sy stem, 10 the mOIst S1Vanm, "Ith the m1Jonn of 
producels not able to obtam ,dequate quantltles ot N fertthzers 
'About 200 soybean breedmg hnes "ere evaluated for tot,l 
mtrogen produced through ft'l.atlon (trom the atmo,phere) Thl, 
has enabled selectIon ot breedmg hnes th 1t produce hIgh gram 
YIeld and also contnbute mtrogen to the productIon Sy stems e, en 
when the gram IS harvested Se, eral breedmg hnes ha, e been 
Identthed WIth gram v leld equal to the best check and producmg 
50% to 75% hIgher fodder YIelds These ne" breedmg hnes have 
the potenttal to comldenbh Imprme the produLtl\lty and 
sustalmbIllty of the iarmmg Sy stem 



"Stnp croppmg maize WIth Improved vanetles ot cowpea ~ave 
encouragmg results for both maize and cowpea gratn YIelds WIth no 
msectlClde spray Both maize and cowpea were planted at the begmnmg of 
the ramy season, as thiS help\ the cowpea to escape the tlme when the most 
damagmg msects are ptesent m htgh numbers 

" Response ot h.ev maize and SO} bean genoty pes could be predtcted WIth 
slmulatlon models m diverse croppmg Systems m on station studies Usmg 
models, we l 'ln sugge~t v. ays for maxtmlZmg nutnent use efhclenev m 
vanous agroecologles Imtlal on-farm e'{penmentatlon and modehng suggest 
we'lh.nesses m current understandmg of phYSiological processes as well as 
mteractlons among N and P nutrtents Regional analYSIS, combmmg 
simulation and geographic mformatlon svstem (GIS), shows large areas of 
potential Impact tor soybean-maize rotanonal svstems m West AtnC'l 
Models and GIS tools are bemg combmed to develop a declSlon-support 
Sl stem that can be used by NARS to help Identify the appropnate matZe
grain legume S) stems for testmg and dlssemmatlon 

Goal 
To ensure that farmers achieve a sustainable Increase In the productiVity of 
yam based productIOn systems through adoptIOn of Improved 
technologies The prolect develops relevant technologies targeted at 
enhancea productiVity of such systems, In partnership with NARES 

Highlights 
" Gender Imphcattom for the development ot resource 
m'lnaglment technologies for yam productton were mvesttgated m a 
survey ot more th'ln 600 yam grov.ers m the southern Gumea savanna 
of Nigena Women were observed to be heaVily mvohed m yam 
productton, contran to conventlonal behet For both sexes, yam was 
mamly grov. n m nev. ly cleared land from long hllow and for a 
contmuous penod ot less than 3 vears The major constramts m yam 
productlon for both sexes v.ere pests and diseases m the held and 
dunng storage Other constramts were v. eeds, declmmg sotl ferttlltv, 
lack of stakmg matenals, and labor It v.as concluded that the 
practtce of growmg yam flISt on newly cleared land and aVOldmg 
contmuous yam cultIvatIOn rna} have more to do with the control ot 
pest and pathogen bUildup th'ln with declmmg SOli fertlht} 

" In studies at lIT A, Ibadan, Scutellonema bradys (yam nematode) 
caused 60% loss of market'lble tubers under low nematode pressure, 
and 100% loss under hUsh pressure Both SituatIOns led to complete 
loss ot plantmg matenal "A suney ot yam \lruses m Nigena revealed the presence of yam 
mosaic POtl'>lruS (preVIOusly reported from Nigena) DIOK01ea alata 
POtYVlruS and cucumber mOS'1IC cucumovlrus (preVIOusly reported m 
) ams m West Atnca), DIOSC01 ea alata badnavlrus and DIOSC01 ea 
dumet01um POtY\lruS (not prevIOusly repotted from Atnca) Three 
new Hruses, tent'ltlvely named DlOscorea mottle, DlOscorea mtld 
chlorotlc and DlOscorea necrosIs Viruses, have been Isolated hom 
their natural DlOscorea spp hosts Dtagnosttc techmques have been 
developed tor all yam Hruses tound to date m Ntgena 
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,A protocol to emure the s,te IllternatlOnal movement ot D 
alata germpla,m was developed Consequentl), two genot, pes of 
D alata V\ ere certified tOI Illternatlonal dlstnbutlon tor the first 
tlme Eleven new genonpes ot D lotltndata "ere ,Iso certItled for 
mternauonal dlstnbutlon 
'Over 6,300 vlrus-te,ted plandets representmg 22 genot) pes of 
D rotundata were delIvered to NARS III 7 countlles whIle 6 767 
mIllltubers, produced from vllm-tested plandets of the same 
specIes were dlstnbuted to NARS m 8 lOuntnes 

"The development of yams m Uganda got a major boost dunng 
the year More than 140 hrmers (mcludmg 104 V\omen) from 3 
dlstncts "ere tJamed m technIques tor rapId held/nursery 
multiplIcatlon of yam plantmg materIals TV\ ent" Sl"'{ vanetles ot 
mtroduced D rotundata and 7 local valletIes ot D alata and one of 
D cayenensis are under rapId beld multiplIcatIon 0\ er 84% at 
3,000 'llUS tested plandets at D lotundata "ere successfully 
establIshed, follo"Illg a fre,h mtJoductlOn at 22 genot) pes from 
lIT A headqutrters 
'Prerelease vanet11 trIals m NIgerIa conducted m partnershIp 
with the Natlonal Root Crops Rese1rch Institute lOnhrmed the 
supenOrItv of 3 IITA demed hvbrId clones at D lotundata over 
populal local varIetles used as checks 

Goal 
To develop, evaluate, andjromote Improved and adapted cossava 
germjJlasm for the lowlan and mid altitude agroecologlcolzones of 
sub Saharan Afrlco, and to develop agronomic and other practices to 
ensure sustainable cassava productIOn and utilizatIOn InteractIOn With 
natIOnal programs IS fostered through long established links In West 
and Centralllfrlco, two root crop research networks (EARRNET and 
SARRNfT) covering East and Southern Afrlco, and cossava research at 
the East and Southern Afrlco RegIOnal Center (ESARC) In Uganda 

Highlights 
'Efforts to broaden the genetlc base at C1ssava m SSA 
contmued, with the dIstrIbutIOn of 497 000 seeds of broad-b,sed 
Improved populatiOns (2,764 hmllIes) WIth multlple pest 
resIstance and speCIal tnlts to natIOnal plOgrams m 21 countrIes 
IITA also receIVed 30,000 seeds demed from landraces or 8 SSA 
countrIes and 70,000 seeds ±rom CIAT V\ Ith adaptatIon to the 
semIarId mId-altItude, and subtropIcal ecologIes, respectlve!v 
"Improved genoty pes mcorporatmg resIstant genes from 
Atncan landraces, combmmg acceptable 19ronomlc and end-usel 
charactenstICs wIth, ery hIgh b els of multlple resIstance to 

cassava mosaIc dIsease (CMD), bacterIal blight (CBB) 
anthracnose (CAD), and green mite (CGM) have been developed 
Fortv one or these genotypes V\ere 'IruS tested and certifIed, and a 
total at 344 genotvpes are now avaIlable at IIT A ror mternatIonal 
dlstnbutlon Of these materIals, lIT A dIstrIbuted 21 040 m ,ItrO 

plantlets to 9 collaboratIng countrIes In addItIon, the productIOn 
and delI, ery V\ as completed at 18 090 certifIed cassava m vitro 
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Molecular and Cellular 
Biotechnology for Crop 

Improvement 

plandets to the Angoh Seed of Fteedom Project through World 
VlSlon InternatIOnal 

" Sourcmg seed~ trom broad based germpla~m tt IIT A Ibadan 

the EARRNET IESARC regIOnal germplasm pt ogram m Serere, 
Uganda dlstnbuted a total ot 1 222 promlsmg dones to the natIonal 
programs of Rwand1 (593 dones), Kenya (555 clones), and Uganda 
(74 dones) for further evalU1.tlon under local conditions 

"' CollaboratIVe work \\ tth the InternatIOnal LIvestock Research 

Institute for smallholder ClOp !tvestock farmmg Sy stems showed 
large varntIons m root and fohage yIelds and nutntlV e value 

'Early-bulkmg vanetles contmue to be IdentIfted from IITA 

germplasm In NIgerIa, genotvpes adapted to drv-season croppmg m 
the mland valley elOSystem could gIVe average vIelds of 25 tonnes/ha 
and dry -matter percentage of 36% m a 6 month penod 

"Nmeteen partICIpants were tramed on raptd multlpitcatlon of 

C1ssava and s\\eetpotato m R'I'Ianda, m an eHort to resuscItate 
research and development ot these commodItIes 

Goal 
To advance the efficacy of genetic Improvement and germplasm 
disseminatIOn beyond the norms assoclOted With the application of 
conventIOnal breeding and dlOgnostlc techmques The proJect makes new 
molecular and cellular tools ana p.roducts avO/lable to collaborating 
SCIentists workmg on IITA's manaated crops 

Highlights 
"Roots 1nd plandets 'I'Iere obtamed ±rom 3-'I'Ieeh. and 7-\\ eek-old 

Imm1ture seeds, respectIVely, m D alata 
" T ransgelllc cowpea lmes \\ ere produced WIth constructs 
contammg Gu; reporter genes, Baczllus thurzngzenszs genes codmg for 
the Cry lAb and Cry lAc msectJCldal crystal endotOll.m The 
tramgelllcs are bemg charactenLed and e\ aluated tor msect 
teSlstance 

'Putative genomIc and cDNA fragments correspondmg to lectms, 

thtollln phenvlalanme ammOllla h ase (PAL), and chalcone Sy nthlse 
(CHS) genes assoCIated WIth pest reststance have been tsolated trom 
Atncan vam bean, \\tld cowpe1 and/or cultivated cowpea Most ot 
the hagments correspond to th<. predIcted sIze 

'AfhllltY chromatographIc procedures have been used to purth 
leetms trom Afncan ) am bean and V ve'Clllata 
"' Srx mappmg populatIons tram controlled hvbndlzatIons betv. een 
selected yam genotvpes of D rotundata and D alata were developed 
tor use m developmg lmkage maps The pat entallmes used tor 
generatmg the mappmg populatIOns were selected tor theIr 
contrastmg phenotr pIC expressIons tor vIruS and nematode rem tance m D 
IOtundata and for anthracnose m D alata 
" Recombmant mbred (RI) lmes developed for the genome 
mappmg of cowpea 1re nov. avaIlable ~ome DNA markers have 
been generated and placed on the map which presently spans 66;, cM 
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Conservation and 
Genetic Enhancement 
of Plant Biodiversity 

mdlcatmg an a\el1ge map dIstance ot 72 cM I\ddltIOml DNA 
markers are bemg generated tot placement on the map 
,Some markers a~sollated "'Ith qU1ntItatIve tfllt locI (QTL) m 
cowpea such as da"\S to tlowenng 100 seed ",eIght and days to 

pod matunty" ere IdentIfIed, among others 
" CandIdate mlcrosatelhte marker~ tor parthenocarp, earlmess, 
and reguhted suckwng m plantam hay e been IdentIfIed and" III be 
tested turther 

",..I IT A, m collaboration", lth John Innes Centre and 

Horticulture Research Institute (UK), developed reliable detection 
Sy stems for DlOscorea alata badnavllus, taClhtatmg ~ate movement 
ot Improved D alata germplasm 
"Immunoclpture tever,e transcnptase pohmense cham 
reactton (IC RT PCR) a ven sensItIve protocol, was developed to 
detect yam mosatc pOtYVIlUS 
"Scottish Crops Research Institute (Dundee UK) donated to 
IITA m: hvbndoma cellimes raised ,gamst cassava mosaIC 
gemmlVlruses AscetIc and LUlture flUIds", ere produced at IIT A 
,nd dlstnbuted to 10 labontones III Afnca, thereby enhancIllg the 
capabtiity ot natIonal programs to dIagnose gemIlllvlruses m 
ca~sava 

Goal 
To Improve the conservatIOn and utlftzatlOn of plant bIOdIverSIty to 
promote sustamable food productIOn m sub Saharan Afrtca 

Highlights 

'FJeld collections ",ere made ot 330 loc'11 CiSS'1H acceSSIOm 
trom Togo, 97 local yam culuV'1rs trom Cote d IVOlre, and 11 "'lid 
yam and 25 "lid Vigna spp trom Nlgena A total of 331 acceSSIOns 
ot yam and 44 acceSSIOns ot cassava was transferred from the fIeld 
genebank to m vItro cultures A large numbet ot mdlgenous yam 
cultlvars (557) was collected m Benm RepublIc A total of 388 
seedlots ot herb'1ceom legumes ",ere tdentifIed and cataloged, by 
combIllmg former ILRI and IITA collections, 171 ~eedlots were 
dlstnbuted for e'{penmentb III IITA/ILRI (42) and to NARS (74) 
and NGOs (55) 
" User-friendly database m,nagement systems tor mer 37,000 
gennplasm acceSSIOns of cowpea, ",tid Vigna spp , Bamblra groundnut, 
soybean, llce, yams, and cassava ",ere developed 
Genetic ruversltv and heterotic groups III GUInea yams (D rotundata and 
D cayenenszs) and theIr WIld relatl\ e D piaehenszlz; ",ere assessed, usmg 
amplIfIed tragment length pohmorphlsms (AFLPs) Molecular markers 
were used for the hrst time to charactenze landrace collections of 
plantallls 
" Many Improved breerung hnes (431) and Atrlc'1lllandraces (561) ot 
cassava are belllg e\ aluated and characterized tor agrobot'llllCal trarts, and 
reSIstance to cassava mosarc rusea~e (ACMD), cassava bactenal blIght 
(CBB), and caSSl\a anthracnose dIsease (CAD) 
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Improving the 
Dissemination of IITA 

Research Results 

'From a stud, or combInIng abilm of Musa hybrIds, 18 

promlSlng dIplOId and 6 trIploId banana h} bnds were Identtfted 
v,Lth large bunch SIze, large number of hands and rrults, bIg frUIt 
SIze, Improved ratoonIng, earlIness, and resIstance to black slgatoka 
A promlSlng dIplOId hy bnd wIth resIstance to nematodes v, as 
Identtfted 

'MaIze vanettes v, ere extracted from TZL COMP4 and TZE 

COMP3 and wele hIgher yIeldIng than vanetles extracted from 
prey 10m Ci des of selectIOn Tv, 0 recIprocal populations formed for 
the mId altitudes v. ere screened for resIstance to maIZe streak VIruS 
E).;erohzlum turclcum and ear rot 

"Four maIZe lInes from TZPB-SR prol C 1 had 0\ er 90% prolIftc 

(2 eared) plants as v. ell as hIgh YIeld and dIsease resIstance m the 
forest zone of Nlgena Across the forest zone and savanna SItes, the 
best lIne had an average YIeld of 65 t/ha, wIth 70% proitflc plants 
S2 and S4 testcrosses from two whIte maIZe populations (IWD and 
IWF) 1nd theIr STR "erslOns produced over 50% hIgher v leld than 
the commerCIal hy bnd Oba Super 1 

, Some mbred Imes v. ere IdentifIed (e g, 1102 1309) WIth levels of 

re~lstance to S hermonthlca comparable to 01 better than that of mbred 
1368 Hybnds generated from these hnes were htgh yteldmg and resIstant 
to abIotIC stresses 

"Some 25 30 S1 familIes denved from early-matunng maIze 

populattons (DR W Pool and DR-Y Pool) wIth drought tolerance 
and resIstance to maIZe streak VIruS were selected for 
recombmatlOn 

Goal 
To strengthen the effectiveness of NARS In the generatIOn and utt/tzatlOn 
of appropr/Ote research results Malor actIVities are human resource 
development prQject development and momtorlng, technology transfer 
among NAR), informatIOn dissemination, and public awareness 
generatIOn 

Highlights 
"Group trammg wurses v. ere held both at IITA and m several 

countnes on matters such as rapId multiplIcatIon of cassava and 
sv,eetpotato, banana and plantam research blOmetnc appitcatlons 
SOli and plant analysIs 

"IITA played a lead role In Intercenter collaboration on trammg 
A meetmg Involvmg NARS and IARCs was held at IITA In 
NOHmber 1997 The mtercenter tramIng group IS nov. called the 
IARCs and NARS Trammg Group (INTG) 

"The Technologv Testmg & Transfer Umt InItIated research 
support In ;anous countlles In bIOlogIcal control of Strtga 
hermonthlca mango mealybug, and water h} acmth 

"As for traInIng matenals, ten I1TA Research GUIdes (IRGs) 

were produced dunng 1997 FIfteen IRGs were dlstnbuted to 125 
addresses In several countnes Collaboration on the productIon of 
traInIng matenals took place between IIT A and Ghana Cote 
d hOlre, ZambIa, CIMMYT, and ICRISAT 
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EcoregionalProgram 
for the Humid and 

SubhumidTropics of 
Africa 

"InformltlOn ""as generated md dIssemm ned for research 
purpo~es and for pubhL a\\ lrene~s generation There has been a 
substantIal mcrease m the volume ot pubhcatlOns avaIlable m 
French 
"The LIbrary contmued to pro, Ide lssIstance to a ""Ide range 
ot SClentlsts and students 
,Pubhc awueness 15 an Important l~pect of the cOlpOlate 
actlV lues of lIT A IIT A s reseach results and theIr Impact have 
been presented m ,anous fon Information has been routmely 

dlssemmated through ne""s rele'lses, Vveekly articles m 
ne\\ spapers, CGIAR publications, mternatIonal and local radIO 

,EARRNET, SARRNET, and WECAMAN the EU OFAR, 
TT&-1U, and the GTZ-supported Seed Plolect contlllued to 

provIde a strong lmk betVveen rITA and NARS m technology 
trmsfer 
,rITA NARS mteractlOn Vvas further strengthened by IITA's 
leld role III prepanng 1 USAID/OFDA supported strategIC plan 
to mItigate the eHects of the El N1I10 \\-eather disturbances usmg 
C'lssava and s"" eetpotato, tor countnes m E 1st and Southern 
Atnca 
'lIT A and CORAF held 1 meetmg to dISCUSS \\ orkmg 
relations and the harmolllzatlon of researLh \\ Ithm the West/ 
Central Aftlcan subregIon It w,uited m an agreement to 

conduct regIOnal research under the umbrella of CORAF, and to 
harmolllze research net"" orks on maize and on roots and tuber 
ClOpS 

Goal 
To assist smallholder and medIUm scale farmers to Improve their well 
being and alleViate poverty through the use of sustainable productIOn 
technologies and postharvest systems that Increase productiVity and 
food secunty and minimize natural resources degradatIOn 

Highlights 
"The 1997 EPHTA ""ork plan ""hlch focused on benchm1rk 
area development and pIlot studIes ""a~ endorsed by the Program 
Committee (PC) at Its brst meetmg held at IITA, Ibadan 2426 
Feb 1997 
, Benchmark area de, elopment All J countnes hostmg the 6 
benchmark areas appomted Benchmark Are1 Coordmators 
Se' eral meetmgs ""ere held m all benchmark arelS to sensltlze 
st1keholders and potential EPHT A partners 
, Charactenzatlon sun ey ~ Sun e\ s ha, e been completed III 
the forest margms benchmark ,rea m Cameroon and m the 
northern Gumea sa\ anna and the degraded forest benchmark 
areas m Nlgena 
, The forest margms benchmark area m Cameroon was 
ofbClalh launched on 26 May 1997 m Yaounde, as was the 
degraded forest benchmlrk area m southeastern Nlgena on 6 Oct 
1997 at Owern 



1;.1 i .~.. • - ) 

Systemwide Program 
on Integrated Pest 

Management 

"' Nomlll,tions have blen recmed trom countnes for memberslup of the 
7 Vlorkmg groups Illrucated III the program document The workmg groups 
Vv'lll be tormed and become operational III 1998 
'-From 12 to 16 M'1) 1997 '1 v-orJ,.shop on ecoreglOnal research 
methodologvVlls held III Cameroon It was attended by 3 participants from 
each of the 6 benchmark ,reas, Illcludmg the Benchmark Area Coordlllators 
and e,ch of the Puot Site Coordlllators The VI orkshop was also attended by 
a 5 man delegation from CIRAD and representatives from ILRI, WARDA, 
and lIT A the orgamzlllg center 
'-From 15 to 19 Sep 1997, EPHTA, III collaboration Vv'lth the SystemVv'lde 
Programs for Integrated Pest Management (SP-IPM) and Altemames to 
Slash-and-Bum (ASB) ~ponsored the Integrated Weed Management 
Workshop, wluch v- as held III ): aounde, Cameroon It was attended by 
partICipants from EPHTA member countnes, representatives from 
WARDA, CIRAD, NRI, and IIBC (Bntam), and IITA 

Goal 
To ensure, by encouraging better commumcatlOn, coordinatIOn, 
and the adoptIOn of more effective approaches, that CG research 
on Integrated pest management (IPMJ IS more responsive to the 
needs of /PM practitIOners, gains Wider recogmtlOn, and thereby 
contnbutes fully to sustainable agncultural development 

Highlights 
"Researchers trom mam national programs and several 
mternltlOnal centers partlClpatmg m the mtercenter project on 
"hltdhes and gemmlVlruses have begun held work at numerous 
"tes m Afnca and Latm Amenca with close support from speCialist 
laboratones m Europe and Notth Amenca ThiS techlllcally and 
orgallizationall) complex project IS the fIrSt to be launched under the 
auspices of the S) stemwlde Program on IPM Its successful 
estabhshment, under the leadership of CIAT, will sene as a model 
for futU! e project de, elopment 
"In thiS fIrSt, diagnostic phase of the proJect, researchers m the 
different regIOns V-Ill use a common set of methodologies to assess 
the Importance of losses aSSOCiated with dlHerent combmatlOns of 
crops Viruses, and their v- hltefly vectors The knov-ledge gamed v- ill 
proVide a sound baSIS for pnontlzmg tuture research efforts 
'In Atnca, recoglllzmg the urgency of the situation resultmg 
from, high Iv destructIVe outbreak of Afncan cassava mosaic disease, 
researchers mvolved m the project are movmg rapldl) to carn out 
,naly tical research and Implement appropnate counter-measU! es In 
thiS legard, the netv-OtJ,. ot collaborators and sound knowledge base 
,lreld) established bv ESCaPP and lIT A s other root crop research 
and dtvelopment eHorts have been an Important factor m faCilltatmg 
the timely launch ot project actiVities 
"A "orkshop on mall1gement ot weeds m the farmmg system, 
com ened at lIT A's Humid Forest Station m September, pIOneered a 
nev- mode of collabontlon between the Institute and vanous mter 
mstltutlonal mltlames The workshop cosponsored by the SP IPM, 

69 



70 

EPHTA (both ot ",hlch we led by IITA) and ASB (the mtel
center mltlatIve on Alternatl\ e, to Slash-and-Burn led b, 
ICRAF) was co-com ened by lIT A and WARDA Weed 
sClentIsts from national programs across West and Central Atnca 
came together "'lth dlsclplmary speclahsts trom the mvolved 
centers and from vanous mstltutlOns m Europe to analyze weed 
problems encountered m the region, examme Options tor tacklmg 
them, and outlme plans to cany out the necessary research 
Se, eral detailed research proposals are nov, bemg prepmd wIthm 
the tramev,ork ot EPHTA, with phns for pIlot studies at ,anous 
benchmatk sites m the dliferent 19roecologtcal zones 
" Other meetmgs of mtercenter task forces were held, focusmg 
on speClflc tOpiCS When wallable CGIAR mformatlon IS brought 
together mto an authontatIve dowment dunng 1998 It ~Ill 
prmlde a more rehable baSIS for researchmg and Implementmg 
sus tamable pest management solutlOns 



Degree Country D1'IISlOn Um>erslty Sponsor(s) Name M!F Research tOpIC 
Network 

Crop Improvement 
PhD ]\ugena ao Um\elslt\ ot Ibadan, llT'\SeH Dame! I M Storage of ~eeds and pollen grams of \ ams 

Nlgena (DlOscorea spp) tor germplasm LOnSmatlon 
and enhancement m lrop tmprovement 

PhD NI~ena ao U mversltj- of Ibadan Selt AkpalObl S 0 ~[ Re~ponse of cassa\a ('l1anzhot esculenta 
NIgena Crantz) clones to temperature regtmes 

PhD SIerra ao NJala U mverSlt\ IITA Lah11 T M 1\ Comparatl, e stuches on yIeld pheology and 
Leone SIerra Leone Cuahty aspects of cassa, a (Manz ot esculenta 

rantz) grown m the 10Viland and upland 

PhD Nigena ao Unl\erslrvolJos SeH I\.blmlku S E 11 Genetics ot reslst1nce to Ascoch;ta bhght 
Nigena disease of cowpea 

PhD Nigena ao Umver~ltj- ofJos Sell 'rUVia, V F Genetics of plant tj-pe and branchmg habit m 
Nigena COl'> pea 

PhD Cameroon crn Obateml AViolol'>o Sell Hankoua, B B M Mlcropropagatlon and chos~enm production 
Umver~Itj-,Ile Ite of DWlCOiea dumetomm 
Nigena 

PhD Nlgena ao Um,ersm of Ibadan Itahan grant Ikea J 11 1m estlgatmg the transformabtLxv ot 
Nigena lowpea by particle bombardment 

}'1Sc BelgIUm ao l\atholteke SP De Beule Htlde F Evaluation 01 the damage bv nematodes to 
Um\ersltell Lemen the size of the root sy stem 01 plants at 

flol'> enng stage 
MSc Uganda ao Makerere Umver~ltj- IITAESARC Bukenya C M Utlltzatlon ot cassa\a m a rural eLOnOmy 

Uganda "'~th ~pecdlc reference to J'rocessmg and 
marketmg of cassa\a base products 

MSc Bemn ao I\hmadu Bello Unl\er'lt\ IITI\,'FF Adjach 0 F Genetic vanablltty m LOwpea, Vzgna 
Zana, Nlgena UilguiculaU Walp under \anous crop 

management Sy stems 
MSc 1\Jlgena ao Unl\elsm olIbadan ~eH Egesl N gozi C M T axonom\ or the I\.!ncan Mid \ zgiZl gene 

Nlgem pool \ zgna luteola Bentham and \ zgna 
manila MernIl 

MSc Nlgena ao Umversltj- ot Ibadan Sell Ombokun I\. F Control of baltenal contammatlons m yam 
Nigena cultures use ot antiblOliCS 

Plant Health Management 

PhD Uganda Pf-llilD Um,ersltj- of Readmg RF T usheremelrn e M Assessment 01 banana pathogens m Uganda 
l.lI\. 'IX' Mth emphaSIS on lactors fa\ ormg 

development of black sigatoka 
PhD Nigena PHMD UmHrSlt\ of Readmg IITI\. OlannINo, R. M InCidence of Stenocarpella macro,por1 on 

l.lI\. maize and e\ aluanon of potential 
management ) trategle~ 

PhD Entrea PHMD Georb l\.uf!;Ust BMZ Fessehale A M De, elopment of chagnosllc methods for 
Um,ers!t\ c~~ava bactenal bhght 
Gottmgen Germany 

PhD Gambia PHMD Umversltj- ot Readmg IIBC/DFPV Sidl S 1\1 ~ ner&;stlc effect of the ltm~s MetaiblZlum 
U\. oonae I'> Ith pyrethrOid an msect growth 

regulator msectlCldes for the control of 
grasshoppers and locusts 

PhD Germam MlD Humboldt Um,ersltj- BMZ1IT1\. Lorek,C M PiOsteph1nztS fungal antagonISts Hondum 
Belhn, Germany and Benm 
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Degree Country DlVlslOn UmverSIty Sponsor(s) Name M; F Research tOpIC 
Network 

MSc Senegal PHlvID UmversIty of Ghana, IITAIFF DlOp K. F The blOlo~ ot menes CeramSUl ('VI. alker) 
Legon IHvm G ana Eulophldae), a parasltOld ot 

the bean flo'i'. er thnps Megalurothnps SJostedtz 
Trvbom (Thys, Thnpldae) 

MSc Nlgena PHlvID Umvemty of Ibadan Selt Odu B 111 Charactenzatlon ot a yam potvVlrus m 
Nigeria DiOscorea alata 

MSc CameroonPHMD Umverslty ofNlgena [fA Abang,M M M Charaltenzatton ot populatlons of 
Nsukka Colletotnchum teospo17Oldel (Penz) 

from) am base croppmg systems III 

Nlgem 

MSc Uganda PHlvID Mal.erere U nn el sm RF Abera A M F Tlmmt, of attack bv the banana 'i'.ee'u and 
Uganda damage dtstnbutlon III the host plant 

Resource and Crop Management 
PhD Nlgena RCMD UniversIty ofNlgem GTZ'Selt Asav.alam 0 D M The role ot earthv. OnTIS m ,ustammg sou 

Nsukka tenuIty and crop productIOn under subhumld 
and humld troPI~aI condttlons 

PhD Nlgena RCMD University of Ibadan IITI\!Selt Omla,N F Movement and persistence ot unazapyr m 
Nlgena soils ot the mOI,t savanna zone m relatlon to 

~ontrol ot Impelata cylmd17ca (spearglass) 

PhD CameroonRCMD Umverslty of Georgia, IITA Elad R. L F The Implicit Hluatlon ot resources WIthill the 
LSA Atncan agncultunl household 

PhD Nlgena RCMD U mverslt\ of IITA NdubUlsl A 1;[ Economic anah SIS of crop livestOck 
Hohenhelm mtefatlon amoC the agropastorahsts 
Germany m t e northern umea savanna of Nlgena 

PhD Ghana RCMD Umverslt} ot rITA Gana, B K F Evaluaung the effects ot land use changes on 
Saskatchev.an, sOlI quahty m northeastern Ghana 
Saskatoon, Canada 

PhD Nlgena RCMD University of Ibadan, SeH Modupe V 0 M SOy bean, phosphorus re~uITements and 
Nlgena eoductlon ethClenC\ m t e hurrud run 

orest regIOn of Nigena usmg sunulauon 
modellm~ 

PhD Nigem RCMD Federal Unlvemty ot Self Asumugha G N 111 EthClency ill the marketlng mtem torJillger 
Technology Ov. ern (a root cropl compared to cas,ava m Igena 
Nigena 

PhD Nlgena RCMD Kathoheke KUUSOM IbeWlro B E \1 '\Imogen availabuity ill relauon to SOM 
U mvemtelt Leuven d\ namlCS under Uucuna and Lablab cover 

croppmg compared to Imperata Sy stems 
PhD Nlgena RCMD Federal U nn ersm of 5eH Epebillu Cohe F F Evaluation ot the >ou surfa~e chan~e ot 

Technologv, charactenstlcs m the humid tropIea zone ot 
"".hure, Nlgena Nigena 

PhD Nigena ROO U mverslty ot !badan Self Av.oyeml T T M Gender role and productlvlt) dtfferenual 
Nlgena m casS1H busmess 

MSc BelgIUm ROO Kathoheke BNMS Project 
U nn ersltelt Leu; en 

Delaure S 111 Usmg sou mformatlon for the 
charactenzatlon and selectlon of research 
domams and repl esental1\ e fanner helds m 
Zana !\aduna benchmark helds m northern 
Nigena 
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Core costs by operatmg segment, 1997 and 1996 

Training 20% ____ , 

International Cooperation 11 3% 

Research Support 4 6% 

Crop Improvement 153% 

Depreciation 120% 

1997 

2 0% Information Services 

139% Resource & Crop 
Management 

23 1 % Plant Health 
Management 

5 7% Administration 

10 1 % General Operations 

Training 29% ----, 3 0% Information Services 

International Cooperation 26% 
Research Support 5 2% 

Crop Improvement 184% 

Depreciation 14 0% 

1996 

Core (unrestricted and restricted) With complementary fundmg, 1993-1997 
20 20 20 

1993 1994 1995 
15 15 15 

10 10 10 

5 5 5 

0 0 0 
Total In millions $341 $316 $318 

Research expenditure by CGIAR program, 1997 and 1996 

204%--_, 
Strengthening 

NARS 

38% 
Improving 

PoliCies 

31% 
Saving 

BiodiverSity 

170% 
Protecting the 

Environment 

1997 
Enhancement 
& Breeding 

Producllon Systems 
Development & 

20 

15 

10 

5 

0 

12 9% Resource & Crop 
Management 

18 2% Plant Health 
Management 

9 6% Administration 

~___ 13 2% General Operations 

Unrestricted Restrlcled til Complement 

20 
1996 1997 

$312 

1996 

15 

10 

5 

o I 
$292 

,.-__ 197% 
Strengthening 
NARS 

42% 
Improving 
PoliCies 

37% 
Saving 
BiodiverSity 

175% 
Protecting the 
Environment 

Note The core budget IS used to fund those research related activities essential In meeting the CGIAR oblectlves for developing countries 
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Statement of Financial 1996 
Position ASSETS 

at 31 December Current assets 
Expressed In US$ thousands Cash and cash equivalents 19,292 

Accounts receivable 
Donors 3,488 
Others 804 

Inventones 1,444 
Prepaid expenses 685 
Other assets 178 

Total current assets 25,891 

Fixed assets 
Property plant and equipment 71,489 
Less accumulated depreciation (39,926) 

Total fixed assets-net 31.563 

Total assets 57.454 

LIABILITIES AND FUND BALANCES 

Current Ilablhtles 
Accounts payable and other liabilities 4,089 
Accrued salanes and benefits 5,338 
Payments In advance-donors 7,304 

Total current liablhtles 16,731 

Net assets 
Capital Invested In fixed assets 31563 
Capital fund 3,722 
Operating fund 5,438 

Total net assets 40,723 

Total hablhtles and net assets 57,454 

1996 
Statement of ActiVity REVENUE 

at 31 December Grants 31,180 
Expressed In US$ thousands Investment Income 1,004 

Total revenue 32,184 

EXPENSES 
Research programs 20,801 
Conferences and training 2639 
Information services 793 
General administration 2529 
General operations 3,477 
DepreCiation 3,714 

Total expenses 33,953 

Excess of expenses over revenue (1.769) 
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Cash flows from operatmg activities 
Excess of expenses over revenue 

Adjustments to reconcile net cash 
Provided by operating activities 

Depreciation 
Gain on disposal of assets 

Decrease (Increase) m assets 
Accounts receivable-donors 
Accounts receivable-others 
Inventones 
Prepaid expenses 
Other assets 

Increase (Decrease) m liabilities 
Accounts payable and other liabilities 
Accrued salanes and benefits 
Payments In advance-donors 

Total adjustments 

Net cash provided by operatmg activities 

Cash flow used m mvestment activities 
AcqUISition of fixed assets 

Net Increase (decrease) In cash and cash equivalents 

Cash and cash equivalents End of year 
Beginning of year 

Increase (Decrease) m the year 

Donors 
Austna 
Belgium 
BMZ Germany 
Canada 
Commission of the European Communities 
Common Fund for Commodities 
Denmark 
Food and Agriculture Organization 
Ford Foundallon 
France 
Gatsby Charitable Foundation 
Internallonal Centre for Research In Agroforestry 
Internallonal Development Research Centre 
International Fund for Agricultural Development 
International Institute of Biological Control 
Italy 
Japan 
Korea Republic of 
Netherlands 
Nigeria 
Norway 
Overseas Development Admlnlstrallon (UK) 
Rockefeller Foundation 
Sasakawa Afnca Assoclallon 
Sweden 
SWitzerland 
Thailand 
United Kingdom 
United Nations Development Programme 
United States Agency for Internallonal Development 
United States Department of Agnculture 
University of Hohenhelm 
World Bank 
Multiple/Other Donors 
Closed Projects 

TOTAL 

Core 
Funding 

401 
1,166 
1,412 

147 
766 

11 
1,370 

227 
34 

61 
251 

400 
3,400 

50 
1,232 

47 
1,147 

211 
123 
310 
749 

50 
556 
767 

",,977 

3,4",7 
114 

~ 

1997 

(976) 

3,424 
267 

201 
(57) 
195 
195 
(11 ) 

567 
(379) 
96~ 

~ 

4,394 

(~) 

7!11 

20,090 
~ 

7!11 

1997 
Complementary 

Funding 
14 

16 

57 
1 
4 

200 
69 

207 
116 
700 

12 

9", 
129 

546 

41 
1,347 

11e 
10e 

125 
6 

ll2Z 

1996 Statement of Cash Flow 

(1.769) 
at 31 December 
Expressed In US$ thousands 

3714 
474 

(555) 
331 

~116l 442 
(47 

(236) 
498 

(386) 

3,235 

1466 

(2,914) 

(1.448) 

19292 
20,740 

(1.448) 

1996 Donors 
Core Complementary Expressed In US$ 

Funding Funding thousands 
150 1501 

1253 297 
1776 93 

911 
202 130 

1668 37 
2 

83 
310 334 

106 
97 

251 
136 110 

505 
300 

4281 
50 

1171 
6 

665 
65 

349 94 
128 

313 
558 577 

723 
128 985 

3326 3025 Note 
The Nallonal Fertilizer 

114 Company of Nlgena 
3800 90 (NAFCON) provides 

302 161 fertilizer from time to 
17 time as their stock 

22,378 8,802 
allows 
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ContributIOns by liT A staff to sCientific literature that became available dUring 1997 
mcludmgjournal artIcles, book chapters, papers m monographs or conference proceedmgs, 
trammg materials, publtshed abstracts and research notes or disease reports Also mcluded 
are (I) publications based on work done by IITA staffpnor to their Jommg IITA espec/GI/y 
where the work reported IS ofmterest to IITA (2) publICatIons by staffwho have left IITA 
whICh are based on work done while they were at the Institute 

Journal Articles 
Ahlabu, R K A, K E Danso, GYP Klu, P Bieler, and W MSlklta 1997 

In vitro cassava research capability at the Biotechnology and Nuclear Agnculturallnstltute 
(BNARI)-Ghana Potentials and constraints Afncan Journal of Root and Tuber Crops 2 
209-212 

Akano, A 0 , G I Atm, S Y C Ng, and R ASledu 1997 
Effect of African cassava mosaic disease on growth and Yield components of VIrUS tested 
cassava genotypes denved from menstem culture In early and late planting penods In three 
agroecologles of Nlgena Afncan Journal of Root and Tuber Crops 2 44-48 

Asadu, C LA, J Dlels, and B Vanlauwe 1997 
A companson of the contnbutlons of clay silt and organic matter to the effective CEC of 
sOils of sub Saharan Afnca SOil SCience 162 785-794 

Asanzl, M C , N A Bosque Perez, and L R Nault 1995 (publ In 1997) 
Movement of Clcadu/ma storeYI [Homoptera Cicadeilidae) In maize fields and ItS behaVior In 
relation to maize growth stage Insect SCience and ItS Application 16 39-44 

Beare, M H ,M Vlkram Reddy, G Tlan, and S C Srivastava 1997 
Agnculturallntenslflcatlon sOil biodiversity and agroecosystem function In the tropIcs the 
role of decomposer biota Applied SOil Ecology 6 87-108 

Berner, D K, F 0 Ikle, and J M Green 1997 
ALS inhibiting herbicide seed treatments control Stnga hermonthlca In ALS modified corn 
(Zea mays) Weed Technology 11 704-707 

Borgemelster, C, W G Meikle, C Adda, P Degbey, and R H Markham 1997 
Seasonal and meteorological factors Influencing the annual flight cycle of Prostephanus 
truncatus (Coleoptera Bostnchldae) and Its predator Teretnosoma nlgrescens (Coleoptera 
Hlstendae) In Benin Bulletin of Entomological Research 87 239-246 

Bridge, P D, C Prior, J Sagbohan, C J Lomer, M Carey, and A Buddie 1997 
Molecular characterisation of Isolates of MetarhlzlUm from locusts and grasshoppers 
Biodiversity and Conservation 6 177-189 

Buresh, R J , and G Tlan 1997 
SOil Improvement In sub Saharan Afnca Agroforestry Systems 38 51-76 

Cardwell, K F , and T Wehrly 1997 
A nonparametrlc Significance test for combating crop disease Biometrics 53 207-218 

Cardwell, K , F Schulthess, R Ndemah, and Z Ngoko 1997 
A systems approach to assess crop health and maize Yield losses due to pests and diseases 
In Cameroon Agriculture Ecosystems and EnVIronment 65 33-47 

Cardwell, K F ,J Kling, and C Bock 1997 
Comparison of field Inoculation methods for screening maize against downy mildew 
(Peronosc/erospora sorghl) Plant Breeding 116 221-226 



Carsky, R J , R Abaldoo, K Dashiell, and N Sanglnga 1997 
Effect of soybean on subsequent maize grain Yield In the GUinea savanna zone of West 
Afnca Afncan Crop SCience Joumal5 31-38 

Chabl Olaye, A, F Schulthess, T G Shanower, and N A Bosque Perez 1997 
Factors influencing the developmental rates and reproductive potentials of T busseolae 
(Gahan) (Hymn Scelionldae) an egg parasltold of S calamlstls Hampson (Lep Noctuldae) 
Biological Control 8 15-21 

Chukwumah, Y, S Y C Ng, and M Bokanga 1997 
GenotypIc and tissue differences In blosynthetlc activity for linamann production In cassava 
Afncan Journal of Root and Tuber Crops 2 73-76 

Craenen, K , and R Ortiz 1997 
Effect of the bs1 gene In plantain-banana hybnds on response to black slgatoka Theoretical 
and Applied Genetics 95 497-505 

Dansl, A, J ZoundJlhekpon, H D Mignouna, and F M QUin 1997 
Collecte des Ignames cultlvees du complexe OlOscorea cayenensls-rotundata au Benin 
Plant Genetic Resources Newsletter 112 81-85 

Defoer, T ,A Kamara, and H De Groote 1997 
Gender and variety selection Farmers assessment of local com vanetles In southern Mali 
Afncan Crop SCience Joumal5 65-76 

Dixon, AGO, and EN Nukemne 1997 
Statistical analysIs of cassava Yield tnals with the additive main effects and multiplicative 
Interaction (AMMI) model Afncan Journal of Root and Tuber Crops 3 46-50 

Douro Kplndou, 0 K , P A Shah, J Langewald, C J Lomer, H van der Pau, A Sldlbe, and 
C 0 Daffe 1997 
Essals sur I utilisation d un blopestlclde (MetarhlzlUm flavovmde) pour Ie controle des 
sautenaux au Mali de 1992 a 1994 Joumal of Applied Entomology 121 285-291 

Fargues, J , M S Goettel, N Smits, A Ouedraogo, C Vidal, L A Lacey, C J Lomer, and M 
Rougler 1996 
Vanabllity In susceptibility to simulated sunlight of conidia among Isolates of 
entomopathogenlc hyphomycetes Mycopathologla 135 171-181 

Fargues, J ,A Ouedraogo, M S Goettel, and C J Lomer 1997 
Effect of temperature humidity and Inoculation method on susceptibility of Schlstocerca 
gregana to MetarhlZlum flavovmde Blocontrol SCience and Technology 7 345-356 

Ferns, R S B , R Ortiz, U Chukwu, Y 0 Akalumhe, S Akele, A Ubi, and D Vuylsteke 
1997 
The Introduction and market potenlial of exotic black slgatoka resistant cooking banana 
cultlvars In West Afnca Quarterly Journal of International Agnculture 36 141-152 

Gold, C S , and M I Bagabe 1997 
Banana weevil Cosmopolites sordldus Germar (Coleoptera Curculionldae) infestation of 
cooking and beer bananas In adjacent stands In Uganda Afncan Entomologist 5 103-108 

Hallemlchael, Y , F Schulthess, J W Smith Jr, and W A Overholt 1997 
SUitability of West African gramlneous stemborers for the development of Cotesl8 species 
(Hymenoptera Brachonldae) Insect SCience and ItS Application 17 89-95 

Hall, A E , B B Singh, and J D Ehlers 1997 
Cowpea breeding Plant Breeding Reviews 15 215-274 

Hayashi, Y , and R J Carsky 1997 
Effect of use of savanna tree leaves as mulch matenals on germination and growth of 
selected annual crop seedlings Japanese Journal of Tropical Agnculture 41 14-21 

Inalzuml, H 1997 
Determinants of the factors of the expansion of Improved cassava processing technologies In 

West African countnes Journal of Agricultural Development Studies (Japan) 8 40-51 
Inalzuml, H 1997 

Importance of cassava production In Afnca and application of COSCA database Journal of 
Rural Community Studies (Japan) 85 93-99 (In Japanese) 

Kadlata, B D, K Mulongoy, and NO ISlnmah 1997 
Influence of pruning frequency of Alb,z,a lebbeck Glmcldla sep/Um and Leucaena 
leucocephala on nodulation and potential nitrogen fixation Biology and Fertility of SOils 24 
255-260 
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Kang, B T , F K Salako, 10 Akobundu, J L Pleysler, and J N Chlanu 1997 
Amelioration of a degraded OXIC Paleustalf by leguminous and natural fallows SOil Use and 
Management 13 130-136 

Kim, S K 1996 
HOrizontal resistance core to a research breakthrough to combat Stnga In Africa Integrated 
Pest Management Reviews 1 229-249 

Kim, S K, and V 0 Adetlmmn 1997 
Responses of tolerant and susceptible maize varieties to timing and rate of nitrogen under 
Stnga hermonthlca Infestation Agronomy Journal 89 38-44 

Kim, S K, and V 0 Adetlmlrln 1997 
Stnga hermonthlca seed Inoculum rate effects on maize hybrid tolerance and susceptibility 
expression Crop SCience 37 1066-1071 

Kim, S K , V 0 Adetlmmn, and A Y Akmtunde 1997 
Nitrogen effects on Strtga hermonthlca InfestallOn grain Yield and agronomic traits of tolerant 
and susceptible maize hybrids Crop SCience 37 711-716 

Kim, S K , S T 0 Lagoke, and C The 1997 
Observations on field infection by wltchweed (Stnga species) on maize In West and Central 
Africa International Joumal of Pest Management 43 113-121 

Kolawole, GO, and B T Kang 1997 
Effect of seed size and phosphorus fertilization on growth of selected legumes 
Communications In SOil SCience and Plant AnalYSIS 28 1223-1235 

Kooyman, C , and I Godonou 1997 
Infection of Schlstocerca gregana (Orthoptera ACrldldae) hoppers by MetarhlzlUm flavovmde 

(Deuteromycotlna Hyphomycetes) conidia In an 011 formulation applied under desert 
conditions Bulletin of Entomological Research 87 105-107 

Kooyman, C , R P Bateman, J Langewald, C J Lomer, Z Ouambama, and M B Thomas 
1997 
Operational scale application of entomopathogenlc fungi for control of Sahellan grasshoppers 
Proceedings of the Royal Society B 264 541-546 

Langewald, J ,C Kooyman, 0 K Douro Kpmdou, C J Lomer, A Dahmoud, and H 
Mohamed 1997 
Field treatment of desert locust (Schlstocerca gregana Forskal) hoppers In the field In 
Mauritania With an 011 formulation of the entomopathogenlc fungus MetarhlzlUm flavovmde 
Blocontrol SCience and Technology 7 603-611 

Langewald, J, M B Thomas, C J Lomer, and 0 K Douro Kpmdou 1997 
Use of MetarhlZlum flavovmde for control of Zonocerus vanegatus A model relating mortality 
In caged field samples With disease development In the field Entomologla Experlmentalls et 
Appllcata 82 1 8 

Lomer, C J ,C Prior, and C Kooyman 1997 
Development of MetarhlzlUm spp for the control of locusts and grasshoppers Memoirs of the 
Entomological Society of Canada 171 265-286 

Lomer, C J , M B Thomas, I Godonou, P A Shah, 0 K Douro Kpmdou, and J Langewald 
1997 
Control of grasshoppers particularly Hleroglyphus daganensls In northern Benin uSing 
MetarhlzlUm flavovmde MemOirs of the Entomological Society of Canada 171 301-311 

Manyong, V M, and B Oyewole 1997 
Spatial pattems of biological constraints to cassava and yam production In West and Central 
Africa Implications for technology development and transfer Afncan Journal of Root and 
TuberCrops315-21 

Mba, R E C, and AGO Dixon 1997 
Hentability estimates for ACMD resistance for some newly developed cassava clones In 
Nigeria Afncan Journal of Root and Tuber Crops 2 56-58 



Meikle, W G , A P Gutierrez, and H R Herren 1996 
DecIsion making by smallholder farmers In an 011 palm based economy In southem Benin 
West Afnca Tropical Agnculture (Tnnldad) 73 217-225 

Mignouna, H D, and AGO Dixon 1997 
Genetic relationships among cassava clones with varying levels of resistance to Afncan 
mosaic disease uSing RAPD markers Afncan Joumal of Root and Tuber Crops 2 28-32 

Mignouna, H D , F Camara, and S Kourouma 1997 
Collecting germplasm of wild and cultivated yam (O/Oscorea spp ) In GUinea Plant Genetic 
Resources Newsletter 109 15-16 

Mobambo, K N ,C Pasberg Gauhl, F Gauhl, and K Zuofa 1997 
Host response to black slgatoka In Musa germplasm of different ages under natural inoculation 
conditions Crop Protection 16 359-363 

Moore, D, J Langewald, and F Obognon 1997 
Effects of rehydratIOn on the conidial viability of MetarhlzlUm f1avovmde mycopestlclde 
formulations Blocontrol SCience and Technology 7 87-94 

MSlklta, W ,J S Yanmek, M Ahounou, H Balmey, and R Fagbemissl 1997 
A system to screen and select for resistance to Fusanum solant Afncan Journal of Root and 
Tuber Crops 2 59-61 

Muller, R ,C Pas berg Gauhl, F Gauhl, J Ramser, and G Kahl 1997 
Oligonucleolide fingerprinting detects genetic vanabllity at different levels In Nlgenan 
Mycosphaerella fljlensls Journal of Phytopathology 145 25-30 

Ng, S Y C , and I J Ekanayake 1997 
Responses of cassava to polyethylene glycol mediated osmotic stress In vitro African Journal 
of Root and Tuber Crops 2 228-231 

Ng, S Y C , and NaNg 1997 
Cassava In vitro germ plasm management at the International Institute of Tropical Agnculture 
Afncan Journal of Root and Tuber Crops 2 232-234 

Oduor, G I , J S Yamnek, G J de Moraes, and L P S van der Geest 1997 
The effect of pathogen dosage on the pathogenicity of Neozygltes f10ndana (Zygomycetes 
Entomophthorales) to Mononychellus tanajOa (Acan Tetranychldae) Journal of Invertebrate 
Pathology 70 127-130 

Oduor, G I, M W Sabehs, R Lmgeman, G J de Moraes,and J S Yanmek 1997 
Modelling fungal (Neozygltes cf f1ondana) In local populatIOns of cassava green mites 
(Mononychellus tanaJoa) Expenmental and Applied Acarology 21 485-506 

Ogbe, F 0, G Thottappilly, and F M aUin 1997 
Implementation In Afnca of serological diagnostic test for cassava mosaic gemlnlVlruses 
Afncan Journal of Root and Tuber Crops 2 33-36 

Ortiz, R 1997 
Genetic and phenotYPIc correlations In plantain-banana euploid hybnds Plant Breeding 
116 487-491 

Ortiz, R 1997 
Morphological vanatlon In Musa germ plasm Genetic Resources and Crop Evolulion 
44 393-404 

Ortiz, R 1997 
Occurrence and Inhentance of 2n pollen In Musa Annals of Botany 79 449-453 

OrtiZ, R 1997 
Secondary polyplolds heterosIs and evolulionary crop breeding for further Improvement of the 
plantain and banana genome Theoretical and Applied Genetics 94 1113-1120 

OrtiZ, R , and J H Crouch 1997 
The efficiency of natural and artifiCial pollinators In plantain (Musa spp AAB group) 
hybndlsatlon and seed produclion Annals of Botany 80 693-695 

OrtiZ, R, and H Langle 1997 
Path analYSIS and Ideotypes for plantain breeding Agronomy Journal 89 988-994 

OrtiZ, R, and D Vuylsteke 1997 
Improved polyploid Musa germplasm developed through plOidy manipulations Afncan Crop 
SCience Journal 5 107-117 

OrtiZ, R , P D Austm, and D Vuylsteke 1997 
IITA High Rainfall Station Twenty years of research for sustainable agnculture In the West 
Afncan humid forest HortSclence 32 969-972 
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Ortiz, R , D Vuylsteke, R S B Ferns, J U Okoro, A N Guessan, 0 B Hemeng, D K Yeboah, 
K Afreh Nuamah, E K S Ahlekpor, E Foure, B A Adelala, M Ayodele, 0 B Arene, 
F E 0 Ikledlugwu, A N Agbor, A N Nwogu, E Okoro, G Kayode, I K Ipmmoye, S 
Akele, and A Lawrence 1997 
Developing new plantain vanetles for Afnca Plant Vanetles and Seeds 10 39-57 

Ortiz, R, K Craenen, and D Vuylsteke 1997 
Ploidy manipulations and genetic markers as tools for analysIs of quantitative trait vanatlon In 
progeny denved from tnplOid plantains Hereditas 126 255-259 

OSUJI, J 0 , B E Okoll, and R Ortiz 1997 
Histochemical localization of calCium oxalate crystals In fruits of plantain and banana cultlvars 
FrUits 52 5-10 

OSUJI J 0 ,G Hamson, J H Crouch, and J S Heslop Hamson 1997 
Identification of the genomic constitution of Musa L lines (bananas plantainS and hybnds) 
uSing molecular cytogenetics Annals of Botany 89 787-793 

OSUJI, J 0 , B E Okoll, D Vuylsteke, and R Ortiz 1997 
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Singh D R Mohan Raj K E Dashiell and LEN Jackal Copubllcatlon of the International 
Institute of Tropical Agriculture (liT A) and Japan International Research Center for 
Agricultural SCiences (JIRCAS) IITA Ibadan Nigeria 

Tarawall, SA, B B Singh, S Fernandez Rivera, M Peters, J W Smith, R Schultze Kraft, 
and H A Ajelgbe 1997 
Optimizing the contribution of cowpea to food and fodder production In crop-livestock 
systems In West Africa Pages 19 53-19 54 In Proceedings XVIII I nternatlonal Grassland 
Congress 8-19 Jun 1997 Winnipeg and Saskatoon Canada International Grassland 
Congress Calgary Alberta Canada 

Terao, T ,I Watanabe, R Matsunaga, S Hakoyama, and B B Singh 1997 
Agro physiological constraints In Intercropped cowpea An analysIs Pages 129-140 In 

Advances In cowpea research edited by B B Singh D R Mohan Raj K E Dashiell and 
LEN Jackal Copubllcatlon of the International Institute of Tropical Agriculture (liT A) and 
Japan International Research Center for Agricultural SCiences (JIRCAS) IITA Ibadan 
Nigeria 

Tlan, G, M A Badejo, and CO AdejuYlgbe 1997 
SOil faunal activity as an Important component of sOil fertility through Influencing plant 
decomposition Pages 579-590 In Proceedings 3rd African SOil SCience Society 
Conference 19-26 Aug 1995 Ibadan Nigeria OAU/STRC Lagos Nigeria 

Tlan, G ,L Brussaard, B T Kang, and M J SWift 1997 
Soil fauna mediated decomposition of plant reSidues under constrained enVIronmental and 
reSidue quality conditions Pages 125-134 In Driven by nature Plant litter quality and 
decomposition edited by G Cadlsch and K E Giller CAB International Wallingford 
Oxon UK 

Vanlauwe, B ,J Olels, N Sanglnga, and R Merckx 1997 
ReSidue quality and decomposition An unsteady relationship? Pages 157-166 In Driven by 
nature Plant litter quality and decompOSItIOn edited by G Cadlsch and K E Giller CAB 
International Wallingford Oxon UK 

Watanabe I, S Hakoyama, T Terao, and B B Singh 1997 
Evaluation methods for drought tolerance of cowpea Pages 141-146 In Advances In cowpea 
research edited by B B Singh D R Mohan Raj K E Dashleli and LEN Jackal 
Copubllcatlon of the Intematlonallnstltute of Tropical Agriculture (IITA) and Japan 
InternatIOnal Research Center for Agricultural SCiences (JIRCAS) IITA Ibadan Nigeria 

Training Matenals 
Berner, 0 K , M 0 Winslow, A E Awad, K F Cardwell, 0 R Mohan Raj, and S K Kim 

(editors) 1997 
Stnga research methods A manual (2nd edition) International Institute of Tropical 
Agriculture Ibadan Nigeria 82 pp 
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Buckland, L, and J Haleegoah 1996 
Gender analysIs In agncultural production IITA Research GUide 58 Training Program, IITA, 
Ibadan Nlgena 24 pp 

Ekanayake, I J , D S 0 OSlru, and M C M Porto 1997 
Agronomy of cassava IITA Research GUide 60 Training Program IITA Ibadan Nlgena 30 
pp 

Ekanayake, I J , D S 0 OSlru, and Me M Porto 1997 
Morphology of cassava IITA Research GUide 61 Training Program IITA Ibadan Nlgena 
30 pp 

Ferns, R S B 1997 
Improving storage life of plantain and banana IITA Research GUide 62 Training Program 
IITA Ibadan Nigeria 22 pp 

Swennen, R , and R Ortiz 1997 
Morphology and growth of plantain and banana IITA Research GUide 66 Training Program 
IITA Ibadan Nlgena 32 pp 

Thottappilly, G , and H W Rossel 1996 
Virus diseases of cowpea In Afnca IITA Research GUide 53 Training Program IITA 
Ibadan Nlgena 28 pp 

Abstracts 
Afouda, L , and K Wydra 1997 

Pathological charactenzatlon of root and stem rot pathogens of cassava and evaluation of 
antagonists for their biological control DPG Working Group Plant Protection In the TropIcs 
and Subtroplcs Berlin July 1997 Phytomedlzln 27(4) 43-44 

Akano, A 0, S Y eNg, AGO Dixon, and G Thottappilly 1997 
Application of embryo culture In establishing African cassava mosaic disease resistant gene 
mapping population Page 61 In Book of abstracts 11th Symposium of the International 
Society for Tropical Root Crops (ISTRC) 19-24 Oct 1997 Trinidad and Tobago 

Akano, A 0, R ASledu, and S Y C Ng 1997 
Effect of African cassava mosaic disease on the Yield of cassava derived from cuttings from 
tissue culture plants In two agroecologlcal zones of Nlgena Afncan Journal of Root and 
Tuber Crops 2 48 

Anegbeh, PO, T Simons, B Duguma, I Dawson, H Jaenicke, and P D Austin 1997 
Household prospects for fruit production from Irvlngl8 gabonensis (Aubry Lecomte ex 
a Rorke) Balli Pages 24-25 In Abstracts 15th Annual Conference Horticultural Society of 
Nlgena (HaRTSON) 8-11 Apr 1997 National Horticultural Research Institute (NIHaRT) 
Ibadan Nlgena 

Dahal, G , J d'A Hughes, G ThottapPllly, and BEL Lockhart 1997 
Effect of temperature on symptom expression and detection of banana streak badnawus In 
plantain and bananas Phytopathology 87 S 22 

Dahal, G, J d A Hughes, F Gauhl, C Pasberg Gauhl, G Thottappilly, A Tenkouano, D 
Vuylsteke, and BEL Lockhart 1997 
Evaluation of mlcropropagated plantain and banana hybrids for banana streak badnawus 
inCidence In Nigeria Phytopathology 87 S 22 

Dahal, G, C Pasberg Gauhl, F Gauhl, G Thottappilly, and J d'A Hughes 1997 Intraplant 
vanatlon In symptom expression and distribution of banana streak badnawus In naturally 
Infected plantain and banana (MUS8 spp) Phytopathology 87 S 22 

Dochez, C , P Speller, D De Waele, and R Ortiz 1997 
Host plant response to nematodes In Musa landraces and hybrids Pages 21-22 In 

Abstracts 13th Symposium of the Nematological Society of Southern Africa 9-13 Mar 
1997 San Lamber Kwazulu Natal Republic of South Africa 



Fessehale, A, K Wydra, and K Rudolph 1997 
Detection of Xanthomonas campestrrs pv manthotls specific proteins by electrophoresIs 
and Immunoblottlng for development of monospeclflc polyclonal antibodies DPG 
Working Group Plant Protection In the TropIcs and Subtroplcs Berlin July 1997 
Phytomedlzln 27(4) 45 

Fessehale, A , K Wydra, and K Rudolph 1997 
Immuno elektrophoretlsche Untersuchungen mit Protelnen von Xanthomonas 
campestrrs pv manthotls fur die Herstellung hochspezlflscher Antlkorper Phytomedlzln 
27(1) 54 

Hughes, J d'A , L N Dongo, and S Y C Ng 1997 
DiagnosIs of yam viruses Page 55 In Book of abstracts 11th Symposium of the 
Intematlonal Society for Tropical Root Crops (ISTRC) 19-24 Oct 1997 Tnnldad and 
Tobago 

Hughes, J d A , L N Dongo, and G I Atm 1997 
Viruses Infecting cultivated yams (OlOscorea alata and 0 rotundata) In Nlgena 
Phytopathology 87 S 45 

Jackal, LEN, G Thottappilly, and T I Ofuya 1997 
Variable demography In the Nlgena population of Callosobruchus maculatus Fab on 
cowpea VIgna ungUIculata (L ) Walp and another food legume Sphenostylls 
sternocarpa Harms Pages 97-98 In JOint Congress of the Entomological Society of 
Southem Afnca (11th Congress) and the Afncan Association of Insect SCientists (12th 
Congress) 30 Jun-4 Jul 1997 Stellenbosch South Afnca 

Kling, J G, D K Berner, and 0 A Iblkunle 1997 
Sources of resistance to Strrga In tropical maize and teosinte Page 71 In Agronomy 
Abstracts Amencan Society of Agronomy Madison WI USA 

Ng, S Y C, and S H Mantell 1997 
Influence of carbon source on In vitro tubenzatlon and growth of white yam (Oloscorea 
rotundata POIr) Page 26 In Book of abstracts 11 th Symposium of the International 
Society for Tropical Root Crops (ISTRC) 19-24 Oct 1997 Tnnldad and Tobago 

Ortiz, R , and D Vuylsteke 1997 
Improved polyploid Musa germplasm developed by IITA through plOidy manipulations 
Page 99 In Abstracts First All Afnca Crop SCience Congress 13-17 Jan 1997 
University of Pretona Pretona Republic of South Afnca 

Singh, B B 1997 
Performance of cowpea breeding lines developed from pedigree selection under sole 
and Intercrop In different cropping systems Page 67 In Agronomy Abstracts Amencan 
Society of Agronomy Madison WI USA 

Singh, B B, R Tabo, S C Gupta, and H AJelgbe 1997 
IncreaSing productivity of sorghum-cowpea and millet-cowpea Intercrops through 
Improved vanetles Page 41 In Agronomy Abstracts Amencan Society of Agronomy 
Madison WI USA 

Thottappilly, G ,G Dahal, G Harper, R Hull, and BEL Lockhart 1997 
Banana streak badnaVirus Development of diagnostics by ELISA and PCR 
Phytopathology 87 S 97 

Wydra, K, A Fanou, R Slklrou, I Adamou, V Zmsou, and A Avocan 1997 
ExpreSSion of field resistance and tolerance In cassava and cowpea to cassava 
bactenal blight and cowpea bactenal blight respectively DPG Working Group 'Plant 
Protection In the TropICS and Subtroplcs Berlin July 1997 Phytomedizin 27(4) 45-46 

Other Reportsl Miscellaneous 
Crouch, J H , H K Crouch, R Ortiz, and R L Jarret 1997 

Mlcrosatellites for molecular breeding of Musa InfoMusa 6(1) 5-6 
Czerwenka Wenkstetten, 1M, D K Berner, and A Schilder 1997 

First report and pathogenicity of MyrotheclUm rortdum Curvularta eragrostldls and C 
lunata on seeds of Strtga hermonthlca In Nlgena Plant Disease 81 832 

Dixon, AGO 1997 
Cassava mosaic disease In sub Saharan Afnca potential of African land races as 
sources of resistance International Society for Tropical Root Crops (ISTRC) Newsletter 
24 5-6 
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Dixon, AGO 1997 
Promoting broader diversity In crops African farmers winning the fight against cassava 
disease Geneflow 1997 (IPGRI) 19 

Gauhl, F ,C Pasberg Gauhl, and J d' A Hughes 1997 
First report of banana streak badnaVirus In plantain land races In southern Cameroon 
Central Afnca Plant Disease 81 1335 

IPGRIIIITA 1997 
DeSCriptors for yam (Dloscorea spp) International Institute of Tropical Agnculture 
Ibadan Nlgena/lnternatlonal Plant Genetic Resources Institute Rome Italy 64 pp 

MSlklta, W, J S Yamnek, M Ahounou, H Balmey, and R Fagbemissl 1997 
First report of Curvularta lunata associated With stem disease of cassava Plant Disease 
81 112 

MSlklta, W, J S Yanmek, M Ahounou, H Balmey, and CO Fagbemissl 1997 
First report of Nattrassla manglferae root and stem rot of cassava In West Afnca Plant 
Disease 81 1332 

MUlmba Kankolongo, A, A Chalwe, P SISUPO, and N C Kanga 1997 
Dlstnbutlon prevalence and outlook for control of cassava mosaic disease In Zambia 
Roots Newsletter 4(1) 2-7 

Ogbe, F 0 ,J Legg, M D Raya, A MUlmba Kankolongo, M P Theu, N A Phm, G 
Kaltlsha, and A Chalwe 1997 
DiagnostiC survey of Afncan cassava mosaic viruses In Tanzania MalaWI and Zambia 
Roots Newsletter 4(2) 12-15 

OrtiZ, R 1997 
A delivery system of Improved banana and plantain propagules InfoMusa 6(2) 14-15 

SChill, P , K Afreh Nuamah, C Gold, F Ulzen Aplah, E Paa Kwesl, SA Peprah, and 
J K Twumasl 1997 
Farmers perception of constraints In plantain production In Ghana Plant Health 
Management DIVISion Monograph No 5 IITA Ibadan Nlgena 54 pp 
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Director General 
L Brader PhD 

Office of the Director General 
R H Booth PhD deputy director general Ibadan 
S A Adetunll PhD special assistant to director general Ibadan* 
J Cramer BA executive assistant to the director general Ibadan 
C F McDonald MSc assistant to the deputy director general 
Ibadan 
F 0 Oke records/archival officer Ibadan 

Crop Improvement DIvIsion 
F M QUin PhD agronomist director Ibadan 
J N Agba BSc station administrative manager Onne 
M B Altl, MBA station administrative manager Kano 

Grain Legume Improvement Program 
K E Dashiell PhD breeder/geneticist program leader Ibadan 
C A Fatokun PhD breeder/geneticist Ibadan 
B B Singh, PhD breeder/geneticist and officer In charge Kano 

VIsIting sCIentIst 
o Nakayama PhD food technologist Ibadan 

Maize Improvement Program 
F M QUln, PhD agronomist program leader Ibadan 
J G Kling PhD breeder/geneticist Ibadan 
A Menkw PhD breeder/geneticist Ibadan 

VIsIting SCIentIsts 
o S AJaia PhD breeder (WVI) Ibadan* 
B Mazlya Dixon PhD food technologist Ibadan* 

Plantain and Banana Improvement Program 
D Vuylsteke Ir agronomlsVbreeder program leader & ESARC 
team leader Namulonge 
J H Crouch PhD germplasm enhancer/blotechnologlst Onne* 
M Piliay PhD cytogeneticist Onne 
A Tenkouano PhD breeder/geneticist Onne 

Postdoctoral fellow 
M Tshlunza PhD socloeconomlst Onne 

AssocIate experts 
G Blomme Ir agronomist Onne 
C Dochez Onne* 
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The listings presented here indIcate the staff member's 
name desIgnatIOn, and work locatIOn (In bold type) 
Staff from other CGIAR centers and institutIOns 
working In collaboratIOn wlh IITA are also listed 

.-------
Root and Tuber Improvement Program 
R ASledu PhD breeder/geneticist program leader Ibadan 
M Bokanga PhD biochemist and food technologist Ibadan 
AGO Dixon PhD breeder/geneticist Ibadan 
I Ekanayake PhD physiologist Ibadan* 
S Y C Ng MSc tissue culture speCialist Ibadan 
P Venier PhD yam speCialist (CIRAD) Cotonou 

VIsIting SCIentIst 
o Girardin PhD yam sCientist Ibadan 

Postdoctoral fellow 
N Wanyera PhD breeder/agronomist Ibadan* 

Biotechnology Research Unit 
G ThottapPllly PhD Virologist unit head Ibadan 
o H Mlgnouna PhD molecular biologist Ibadan 

Postdoctoral fellows 
J S Machuka PhD blotechnologlst Ibadan 
A Pellegnneschl PhD, blotechnologlst Ibadan 

Vlsltmg sCIentist 
o G Omltogun PhD molecular biologist Ibadan* 

Genetic Resources Unit 
N Q Ng PhD germplasm sCientist unit head Ibadan 

Research Farms Unit 
P Austin BSc Unit head and officer In charge Onne 
G 0 Olayode MSc farm management officer Ibadan* 

Plant Health Management DIVISion 
P Neuenschwander PhD entomologist director Cotonou 

Administration and Support Services 
J N Quaye MA chief administrator Cotonou* 
J B Aklnwuml MSc engineer Cotonou 
J B AdJovl chief accountant Cotonou 
S Nyampong executive assistant to the director Cotonou 
A Ratle maintenance services officer Cotonou 

Biological Control Program 
C J Lomer PhD Insect pathologist program leader Cotonou 
C Borgemelster PhD entomologist Cotonou* 
A Cherry PhD entomologist (NRI) Cotonou 



H De Groote PhD socloeconomlst Cotonou 
G Goergen PhD entomologist Cotonou 
B D James PhD coordinator ESCaPP project Cotonou 
J Langewald PhD entomopathologlst Cotonou 
P Le Gall PhD entomologist (ORSTOM) Cotonou 
R H Markham PhD coordinator systemwide project on IPM 
Ibadan 
B Megevand MSc mite rearing specialist Cotonou* 
W Meikle, PhD entomologist Cotonou 
K Wydra PhD plant pathologist Cotonou 
J S Yanlnek PhD acarologlst, Cotonou 

Postdoctoral fellows 
S Dara PhD entomopathologlst Cotonou 
W MSlklta PhD plant pathologist, Cotonou 

VIsiting sCientist 
M Toko, PhD entomologist Cotonou 

Associate experts 
D Muller MSc PG DIP, Cotonou 
C Nansen MSc Cotonou 

Habitat Management Program 
M Tamo PhD Insect ecologist program leader Cotonou 
K F Cardwell PhD plant pathologist Cotonou/lbadan 
K Green PhD, coordinator IITAlGTZ West African plantain 
project, Accra 
W N 0 Hammond PhD coordinator PEDUNE Cotonou 
P Schill PhD entomologist Accra' 
F Schulthess PhD ecologist Cotonou 

VIsiting sCientist 
v Adenle PhD plant pathologist Ibadan 

Host Plant Resistance Program 
D Bemer PhD parasitic weeds biologist program leader 
Ibadan 
G Dahal PhD Virologist Ibadan* 
F Gauhl PhD plant pathologist Yaounde* 
J d A Hughes PhD Virologist, Ibadan 
LEN Jackal PhD entomologist Ibadan 
C Pasberg Gauhl PhD plant pathologist Yaounde* 

Postdoctoral fellows 
S K Asante PhD entomologist Kano 
o Coulibaly PhD agricultural economist Yaounde 
K Green, PhD plant pathologist Ibadan* 
J Legg PhD VIrologist Namulonge 
A M Schilder PhD plant pathologist Ibadan 

ASSOCiate experts 
J C Meerman MSc Ibadan 
M Zwelgert Dlpl Ing unit head (GTZ) Cotonou 
A A Sy PhD regional coordinator Cotonou 

Resource and Crop Management DIvISion 
D Baker PhD agricultural economist director Yaounde* 
H Gnmme PhD SOil chemist director Ibadan 

Administration and Support Services 
S Claassen MSc farm manager and station administrator 
Yaounde' 
Y Aboubakar station administration supervisor Yaounde 

M Atangana MSc administrative officer Yaounde 
E Ndlndjock MBPA finance officer Yaounde 
C Yumga sta!lon assistant Yaounde 

MOist Savanna Program 
R Carsky PhD agronomist program leader Cotonou 
J Dlels PhD modeler Ibadan 
S Jagtap PhD crop modeler and GIS speCialist Ibadan 
G Klrchhof PhD SOil physIcist Ibadan* 
o Lyasse Ir agronomic engineer (VVOB) Ibadan 
A M Manyong PhD agncultural economist Ibadan 
N Sanglnga PhD SOil microbiologist Ibadan 
S Tarawall PhD agronomist (JOint With ILRI) Ibadan 
G Tlan PhD SOil fertility speCialist Ibadan 
B P Vanlauwe PhD SOil microbiologist Ibadan 

Postdoctoral fellows 
D Chlkoye PhD weed sCientist Ibadan 
L S Koutlka PhD SOil sCientist Yaounde 

VIsiting SCientist 
H Inalzuml PhD agncultural economist Ibadan 

Humid Forest Program 
S Weise PhD weed sCientist and officer In charge Humid 
Forest Station Yaounde 
A Adeslna PhD agncultural economist and SOCial sCience 
coordinator, Yaounde 
S Hauser PhD SOil phYSICiSt Yaounde 
C Nolte PhD SOil fertility speCialist Yaounde 
J Wendt PhD SOil chemist Yaounde 

Postdoctoral fellows 
o Coullbaly PhD agncultural economist Yaounde' 
I RIVIere PhD crop ecologist Yaounde* 

VISiting SCientists 
C Dlaw PhD anthropologist (Rockefelier/ASB) Yaounde 
J Gockowskl PhD agncultural economist (Rockefelier/ASB) 
Yaounde 
S E Johnson PhD agroecologlst Yaounde 

Analytical Services Unit 
J Upon! MSc laboratory manager Ibadan 

Blometrrcs Unit 
S Nokoe, PhD blometnclan unit head Ibadan 

Postharvest Technology 
Y W Jeon PhD agricultural engineer unit head Ibadan 
L S Halos Kim MSc food and agricultural engineer Ibadan 

Collaborative Study of Cassava In Africa (COSCA) 
F I Nweke PhD agricultural economlsticoordlnator Ibadan* 

VISiting sCientist 
C LA Asadu PhD SOil agronomist Ibadan 

East and Southern Afrrca Regional Center 
(ESARC) 
DR Vuylsteke Ir agronomlsVbreeder research team leader 
ESARC (CID) Namulonge 
S Ferns PhD postharvest technologist ESARC (CID) 
Namulonge 
C Gold PhD entomologist ESARC (PHMD) Namulonge 
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rofess§'A~ 
S H 0 Okech PhD regional research fellow Africa Highlands 
Namulonge 
P Speljer PhD nematologist ESARC (PHMD) Namulonge 

Postdoctoral fellows 
J Hartman PhD breeder/geneticist Namulonge 
J Legg, PhD VIrologist Namulonge 

Vlsltmg sCientist 
N Wanyera PhD root crops agronomist Namulonge 

ASSOCiate expert 
E Boonen Ir WOB Namulonge * 

International Cooperation DIvIsion 
M W Bassey, PhD, mechamcal engineer director Ibadan 

Information Services 
J Reeves JD head Information services Ibadan 
o R Mohan Raj, PhD head edltonal umt Ibadan 
R Zachmann PhD head multimedia Unit Ibadan 
Y Adedlgba MA head library & documentation Ibadan 
J I Adeyomoye MLS pnncipailibranan Ibadan 
o AjaYI BEd audiOVisual speCialist Ibadan 
T Babaleye MCA, public affairs manager Ibadan 
E 0 Ezomo MLS, pnncipailibranan Ibadan 
B 0 Ojurongbe BSc production manager Ibadan* 
Y Olatunbosun BSc, editor Ibadan 
T T Owoeye MLS editor Ibadan 
A Oyetunde MA editor Ibadan 
R W Yussuf MA, production manager Ibadan 

Training 
J L Gulley PhD, program leader Ibadan* 
R Zachmann PhD head training materials Ibadan 
A A Adekunle MSc research training speCialist Ibadan 
M AjaYI MSc research training speCialist Ibadan 
R Obubo MSc research training speCialist Ibadan 
C Okafor MBA, administrative manager Ibadan 
o A OSlnubl MSc, research training speCialist Ibadan 

Collaboration and Networks Program 
A P Unyo PhD SOil SCientist, program leader, Ibadan 
E A AlaYI, PhD, agricultural economist, coordinator, 
ecoreglonal program, Ibadan 
J Fajemlsln, PhD, breeder research liaison sCientist Bouake 
J Suh, PhD entomologist, research liaison sCientist Kumasl 

Interpretation and Translation Unit 
B F Sail, MA, umt head Ibadan 
C H Dla MA Interpreter/translator Ibadan 
o B Hounvou, MA, Interpreter/translator, Ibadan 
C Lord MA Interpreter/translator, Yaounde* 
H Songre, MA Interpreter/translator Ibadan 
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MOnitoring and Evaluation Unit 
o M OgunYlnka MSc coordinator Ibadan 

Cooperative SpeCial Projects 
East Africa Root Crops Research Network (EARRNET) 
J B A Whyte PhD breeder coordinator Namulonge 
B W Khlzzah PhD agronomist Namulonge 

Southern Africa Root Crops Research Network (SARRNET) 
J Ten PhD, pathologist coordinator, Lilongwe 
M I Andrade PhD agronomist Maputo 
N M Mahungu PhD breeder Dar es Salaam 
T Mallia, administrative officer, Lilongwe 
A MUlmba Kankolongo PhD pathologist Mutanda 
I N Kasele PhD multiplication expert Marondera 

West and Central Africa Collaborative Maize Research 
Network (WECAMAN) 
B Badu Apraku PhD breeder coordinator Bouake 

ReSident SCientists of IARCslAROs 
H A Mendoza PhD, breeder CIP Ibadan 
o Ndoye PhD economist CIFOR Yaounde 
M Bemard SOil sCientist coordinator Hohenhelm students 
(UNIHO) Cotonou 
B Duguma PhD agroforester ICRAF Yaounde 
K Agyemang PhD animal sCientist ILRI Ibadan 
A Larbl PhD agronomist ILRI Ibadan 
M Peters PhD agronomist ILRI Ibadan* 
S Tarawah PhD agronomist ILRI Ibadan 
J W Smith PhD animal sCientist ILRI Ibadan 
B N Singh PhD breeder WARDA Ibadan* 
C T Williams PhD entomologist WARDA/CABI Ibadan* 

Corporate Services DIVISion 
W Powell BSc director corporate services diVISion Ibadan 

Human Resources 
o I Osollmehln BSc DDA personnel manager Ibadan 
J B Adenuga, AMIPN employee services manager Ibadan 
A Ohanwusl MBA planning/training manager Ibadan 

Medical Unit 
F 0 A AJose MD Unit head Ibadan 
II Anetor MSc medical laboratory services officer Ibadan 
EO Lawanl MD phYSICian Ibadan 
F 0 Dwyer BSc nurse/praclltloner Ibadan 

Budget and Finance 
G Mcintosh CMA chief finanCial officer Ibadan 
B A Adeola, FCIS accountant Ibadan 
L 0 Afemlkhe MSc semor technical analyst (computer) 
Ibadan 
J E Bolannwa MBA payroll accountant Ibadan 
N N Eguzozle BSc financial Information systems manager 
Ibadan 
R Oblkudu, MBA matenals manager Ibadan 
o Oduberu ICAN FIS senior analyst Ibadan 
S Ogunade treasury manager Ibadan 
K 0 Olatlfede ACA speCial projects accountant Ibadan 
o Sholola ACA corporate accounting manager Ibadan 
S J Udoh AMNIM chief accountant Ibadan 



Internal Audit 
R S Lafond CMA head Ibadan 
A AJakalye ACA Intermediate auditor Ibadan 
R A Fagbenro ACA senior Internal auditor, Ibadan 

Physical Plant Services 
A Bhatnagar BSc, head Ibadan 
A C Butler, bUilding and site services officer Ibadan* 
P G Gualinettl, construction site engineering services officer 
Ibadan* 
A C Micheletti contructlon site engineer/services officer 
Ibadan 
S W Quader BSc electronic services officer Ibadan 
E 0 Aklntokun research vehicle services officer Ibadan 
F K Alude HND heavy equipment & fabrication services 
manager Ibadan 
P T Lamuren SSc telecommunication services officer Ibadan 
M A OyedeJI electrical services officer Ibadan 
00 Talwo HND assistant services officer Ibadan 

Computer Services 
M C A Simmonds, MSc manager Ibadan 
S A Folayan MSc computer systems manager Ibadan* 

AUXIliary Services 
A Beard manager hotel and catenng services Ibadan 
C Eykyn, SSc specialist sCience teacher, Ibadan 
C Inniss Palmer MA specialist english teacher Ibadan 
A Jackson deputy head International school of IITA Ibadan 
N Jackson head International school of IITA Ibadan 
A R Middleton SA manager hotel and catenng services 
Ibadan* 
o J Sewell manager aircraft operations Ibadan 
W Ekpo ACIS secunty manager Ibadan 
C A Enahoro HND head, travel services Lagos 
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ASB 
BC 
CABI 
CBO 
CCER 
CGIAR 
CIAT 
CIMMYT 
CIRAO 

CORAF 

OM 
EARRNET 
EPHTA 

FAO 
GIS 
GTZ 
IARC 
ICIPE 
ICRISAT 
IORC 
IIBC 
ILRI 
INTG 
IPM 
KARl 
LUBILOSA 
MPB 
NARES 
NARS 
NGO 
NRI 
PEDUNE 
PSB 
SA DC 
SARRNET 
Sp·IPM 
USAID 
WARDA 
WECAMAN 

Global Initiative on the Alternatives to Slash-and Burn 
Biological control 
Commonwealth Agriculture Bureau International, UK 
Community based Organization 
Center Commissioned External ReView 
Consultative Group on International Agricultural Research 
Centro Internaclonal de Agrlcultura Tropical (Colombia) 
Centro Internaclonal de Mejoramlento de Malz y Trigo (MexIco) 
Centre de cooperation Internatlonale en recherche 
agronomlque pour Ie developpement 
Conference des responsables de la recherche agronomlque 
afrlcalns 
Downy mildew 
East African Root and Tubers Research Network 
Ecoreglonal Program for the Humid and Subhumld TropICS of 
Sub-Saharan Africa 
Food and Agriculture Organization of the United Nations 
geographic Information system 
German Agency for Technical Cooperation 
International agricultural research center 
International Centre for Insect Physiology and Ecology 
International Crops Research Institute forthe Semi-Arid TropICS 
International Development Research Centre (Canada) 
International Institute of Biological Control (UK) 
International Livestock Research Institute 
IARC/NARS training group 
Integrated pest management 
Kenya Agricultural Research Institute 
Lutte blologlque contre les locustes et sauterlaux 
Maruca pod borer 
national agricultural research and extension systems 
national agricultural research system 
nongovernmental organization 
Natural Resources Institute (UK) 
Protection ecologlquement durable du nlebe 
Pod-sucking bug 
Southern Africa Development Community 
Southern Africa Root Crops Research Network 
Systemwide Program on Integrated Pest Management 
United States Agency for International Development 
West Africa Rice Development Association 
West and Central Africa Collaborative Maize Research Network 
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