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EXECUl lVE SUMMARY 

HIghland MaIze Breedmg 

The Hlghldnd Maize BreedIng Umt, though not ~dtI\fied m the hlghldnd zonell, hds 
fulfilled Its goals m the mid-dltItude zones dS te~tIfied by the relea~e of 5 open-polltndted and 
4 hybnd vdnetIe~ The Umt feels frustrdted by the deldy~ trought by NCRE ddmml\trdtlOn 
on the wmdmg up operatIOns e~pecldlly d\ regdrds the nur\ery, trdmmg fdrmerll dnd extenllion 
workers by the Umt, dS well dS genetic ~toc..h pre~ervdtIOn 

RIce Breedmg 

The 1991, 1992 and 1993 U oppmg sea~on\ were ~U( .. {,e\\fully conducted With more 
emphJ\I\ on bleedIng Over the yedl\, the tllah wen .. hafv(,..\ted dnd datd dnalyzed 

In Ndop pldIn IR7167 - 33 - 2 - 3 dnd TaX 3145 - 33 - 2 - 4 were the mo~t preferred 
vmeues Other Vdfleues suc..h as CI~dddne, ITA 212, ITA 222, CICA 8 dnd TaX 3145 - 33-
2-3 dre actually under culuvatton In We~t dnd North We\t Provmces In Magd, IT A 212, AD 
9246 are pO"'~lble ~ub~utute~ of IR 46 In the North, ITA 257, dIld IRAT 112 dre the 
outstdndmg upldnd/ramted Vdneue~ while ITA 300 I~ progre%lvely repldc..Ing BKN 7033 -
33 - 3 - 3 - 2 - 2 - 3 under IrrIgated conditIons 

Cereals Agronomy 

DUflng the last 3 years (1991 - 1993) the re~earc..hers of Ceredh Agronomy Umt have 
conducted more thdn 34 dgronOiTIlc.. field tndh on mdlze, ~orghum dnd d~~oudted (..fOpS on 
statIOn and m farmers' fields m the three Provmces Pdrticularly m the subhumld lowland 
savanna m North Cdmeroon Some tec..hmcdl paper~ dnd two compendlUm~ of dgronomlc 
rewmmendduons for mdlze and ~orghum hdve been prepdred Many tr dmIng field\ ddYs, 
extenslOn agents and farmers have been orgamzed Much techmcal aSIlI ... tance to several 
agncultural agencIes and farmers hd\ been proVIded 

Sorghum Breedmg 

Dunng the last three years of NCRE project, the Sorghum dnd Millet Re~edc..h Umt 
set Its mdm obJec..uve to breed for VdflOU~ ~tre ... s tolerdnce, Improve 10Cdl germplasms and 
eVdludte IntrodUctions and advdnced ~egregatIng matefldl~ Work conduc..ted dccordmg to this 
plan led to encouragmg re~ults Some ~orghum and mIllet vanetIes were found to be very 
performdnt m terms of yIeld, agronomic trdltS and/or ~tre ...... factors 

Sorghum Agronomy 

Many forage legume ~pec..le~ grew too ~lowly or did not acc..ummuldte enough blOIDdSS 
to be conSidered d~ cover c..rop~ Ca~~ta stamea dnd pigeon ped hedgerow II Cdn be a 
~ustamdble croppmg ~y~tem Smga control pac..kage ... hould be directed to reduc..e Smga 
seedbdnk m the SOlI Momtonng of the ~Oll mOisture m Muskwdfl sorghum IIhould be gIven 
high pnonty Many goals, mcludmg trdmmg, were dc..comph~hed dunng the contract penod 
ot the TA 
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BambUI TLU 

The TestIng and LIaIlion Umt at BambUII~ respon~Ible for farmIng systems research 
In the Western HIghlands of CdmelOon, WIth dn emphd~l~ on mdIze and nee based croppmg 
systems From 1991 to 1993, sIgnIficdnt progrelis WdS made toward aChIeVIng thiS goal WIth 
the generation ot farmer recommendatIOns for sustaInable agnculture, soIl fertIlIty and 
chardctenzatIOn, mdlze dnd nce bUilt around new high YieldIng varietIes (kd~al, ATP, Synth 
3 & 4, HAP, Eddy White dnd mdlze Hybnd\, dnd the TOX rIce vdnette~) thdt have been 
released and are bemg ddapted by large numbers of fdrmers 

Ekond TLU 

The focu~ of re~edrch Wd~ on lOn~trdmt dldgno~I~, IdentIficdtIOn of bIOloglldl 
technologIes for ImproVIng SOli fertIlIty and for weed control, IdentIficatIOn of approprIate 
crop protectIOn practIces, dlssemIndtIon of Improved well adapted crop varletIe~ and other 
technologies d~ well d~ mOnItonng technologIes DISSemIndtIOn of technologies IS the 
proJect's future re~earch focus 

Maroua TLU 

WIth les\ need for ddditIondl dIdgnO~tIC ~tudles, on-fdrm te~t re~ul~ over 1991-93 
POInt to promISIng technologIes on Improved sorghum/cowpea associdtIon~, SOlI mOl~ture 
conservation, the use of legumInOus trees In a~soclatIOn WIth crop~ and Improved cowpea 
storage techmques There I~ eVIdence thdt certun varietIeli of sorghum, cowped, peanut and 
mdize are bemg ddopted by fdlIncr~ AdoptIOn dnd n .. \t,drlh Impdct ~tudle~ dre urgently 
needed to gUIde future re~edrch directIonli 

SoIl! Agroforestry 

Overdll, we hdve made some good progress towards solVIng some of the key soIl­
related constraInts In our zone of serVIce These were mtrogen defiCiency dnd low 
phosphorus avalldblltty to crop~ due to ~Oll aCidIty dnd fixation We explored the u~e of 
organIC dmendments and hme to dddreli\ the~e problem~ Our Impre~slon wa~ that the green 
manures supplIed more nItrogen dnd le~~ pho~phoru\ but dId enhdnce the dVdIlabIltty of 
fertIlIzer phosphorus to crops In aud ~Olls The green mdnure crops whIch ~howed promIse 
In thIS re~pect were Mucuna, Crotaiana, Canavahd, Tephrosla The green manure crops 
performed poorly m the highly degrdded ~Olh (high In exchdngedble Al dnd low bdMC 
cations), dnd were not effective d\ \011 ImplOVer\ Und<...r ~uch condltlon~, \tJrter mdnUrIng 
was recommended 

Callwndra was be~t for dgrofore~try followed by Leucaena dnd Cassw By didIng 
HUtIdl growth of Leucaeua WIth ~tdrter mdnUll. ... , It Ii performdnce WdS compardble With that of 
Callwndra The ddvdntdge of u~mg Leuwena I~ thdt It 1\ pI eWClou~ Ca.Hw toler dted the dry 
season better than the rest but It IS a non-mtrogen fixer and therefore, there I~ d tendency for 
It to deplete sod N If the bIOmd~s IS exported out of the field for other u~e~ A lblZla , 
Erythrtna and Mellma performed poorly m the North-west Hlghldnds 
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The UnIt's role wa~ extended to mclude coordmdtIon of Peace Corps, NGOs and 
farmer group~ mvolved In agroforestry dnd related green manunng research and extenslOn 
activIties ndtlOnwide Over 25 fdrmer groups m the South-West, North-West and West 
provmce~ were reached WIth our proposed mterventlOns Our package for demonstratIOn 
consI~ted of 1) Green Manure! Agrofore~try (GM! AF) WIth NPK fertIlIzer, 2) GM! AF 
WIthOUt NPK fertIlIzer and 3) control WIthOUt GM! AF and no NPK Crotalana dnd Mucuna 
featured mo~t In the~e demon~tratIon~ because they were more stable In terms of bIOmass 
production than the other speCIes Our protocol and expenence were shared With the TLUs 
m Gdroua, Maroua and Ekona 

Plant Pathology 

PPB contmued to Identify, locdlIze, dnd to mOnItor the major dI\ea'\ec;; of sorghum, 
mIllet and mdlze m Cdmeroon Though le~s dttentIon Wd~ gIven to \orghum, mIllet 
emphdslzes were placed on s(.reenmg mdize genotypes from theIr re~l~tdnce to the mdJor 
pathogens (Exerohllum tunuum, Puc-clma polysora, Sponsonum reZwna) Varieties such as 
CHC 201 (Kasal), Syn 4, COCA, CMS 8704, EC 571, ATP were tolerant to the~e dISea~e\ 
Though the personnel remdmed very lImIted, financIdl dnd technIcal '\upport to the umt WdS 
hetter than m NCRE I dnd NCRE II More \(.reenmg te(.hnIque\ need to he Identlfed Funds 
WIll he our major challenge We hope to IdentIfy ~ource~ of tinan(.e~ 

HIghland Cereals Entomology 

Dunng the perlOd m reVIew, the maJor maIze m\e(.t storage pests In the We~tem 
HIghldnds were Identified and the lo~\e~ asso(.lated WIth at led~t tour populdf maIze storage 
method~ ds~e~~ed through on-~tdtlOn expenment~ Two new grdm ~torage m~ectIcides 

(SOFAGRAIN and SUMUCOMBI) plu~ two old one~ (Actelhc and Permethnn) were 
~creened and ~pe(.lal reports mdudmg findmg~ dnd relOmmendatlOn~ were ("Ir<..ulated The 
use of natural plant matenals by pea~ant farmers for ~tored gram protectIon was Identified 
to he fdirly popular m many part~ of the Western HIghldnd~ and ~tudles to Improve and 
mcrea~e theIr use are underway RKe field entomology receIved a fdir attentlOn followmg 
supplementary fundmg by WARDA m 1992 through mtergrdted pe~t management task force 
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1 ADMINISTRATION UNIT 

1 1 IN I RODUC110N 

fhe AdmlOl..,tratlon Untt con'mt<; of the Chief of Party, Deputy ChIef of Party, 
Admlnt"tt dtlve Qlficer, and vanou<; "upport <;taff The goal of the AdmlOl\tratlOn Untt 1<; to 
en<;ure achievement of project ob1ectlve", The ddmlnt",tratlon'.., mo..,t Important ta<;k 1<; 
a""t<;tlOg re..,earcher", to accomp1t<;h the proJect'.., re<;earch and 1O-<;ervKe trdmmg ohjectIves 
Tht" entdtl", admlnt<;tratIve "upport to re<;earcher<; for hou<;mg, travel arrangement<; and 
nece..,<;ary formalttle<; wtth the Government of Cameroon, procurement of nece<;..,ary ",upphes 
and eqUIpment, management and dt<;hur'>ement of project fund.." and hmng and supervlSlng 
,>upport pcr..,onnel A parttcular re"'pon<;thtltty of the Chief of Party I'> to revIew re<;earch 
work plan'>, method" and find1l1g<; m order to emure good performance of the techntcal 
a"''>t"tance team and con<;t<;tency WIth project ohJecttve" 

Another Important functIOn of the Admlnt",trcltlon Untt I'> mamtatnmg ltal<;on among 
the <;pon<;onng organt7attOn" IRA, lIT A and USAID In thl<; regard, the admml..,trattOn 
en<;ures tImely and proper preparatIOn of project reportmg document<;, mcludmg annual work 
plan<; and progle..,s reports The admml<;tratlOn also developed re<;earch and techmcal 
management procedure<; whIch not only meet project reqUlrement<; but hopefully can serve 
a<; model<; for future u",e by IRA Long term trammg and procurement are two batson and 
support acttVltlC<; whIch took Ie<;<; tIme than m the pa<;t A <; the project near<; Its end, 
!flcrea<;mg amount'> of tIme are bemg devoted to en<;unng ..,mooth tramltlOn after phase out 
of lIT A <;taff and publicatIon and dl",,,,emtnatlOn of project findtng.., 

1 2 OBJECTIVES 

Durmg the fir<;t 10 year<; of project actlVttle<; the admml<;tratlOn concentrated on 
addition of progr,lm.., ,Ind \trc,lmltnmg (H.hmnl\tt.ltlvc proCC(\IIIC\ fOl ,10 II1lful<;mg numher of 
techntcal \taff DUTIng the 1991-94 penod empha<;l<; wa<; placed on pha",mg out expatnate 
..,taff and the t.lkeover of eXI<;ttng program.., by IRA re<;earchet.., 

A major tocus of thl<; penod wa<; to pha..,e out expdtnate\ dnd hand over re'>earch 
program~ to ndtlonal re..,earcher<; Another objectIve wa~ to coordlOated program budget'> wtth 
the pha<;e out plan and WIth IRA objectIves Program work plan<; and report<; were modIfied 
to be compatlhle WIth IRA plan<; and report<; 

A <;econd major focu<; wa<; to extend re<;earch re\u1t\ to the exten\lon ..,ervlce ThIS 
was to he accomplIshed pnmdnly through mdlvldual plogram field ddy~ and demon<;tratlOns 
The role of the admml\Uatlon wa~ to develop a <;ene<; of puhlt..,hed pamphlet<; and bulletms 
outltntng exendlble re<;earch re..,ulto; 

Long term trammg wa\ d third major objectIve WIth the provI..,lOn of fundI, for 12 
graduate degree "tudent<; Becau~e the project wa<; scheduled to end, theo;e o;cholar<;hlps were 
proVIded WIth the ltmltdtlOn that all <;tudent<; had to be fim'>hed and returned to Cameroon 
before December 31, 1994 Therefore all trammg actlvltle.., had an eo;pectally hard deadhne 
to meet 

1 

.. 



1 3 CONSTRAlN IS 

The penod 1991-1993 was dn especIally stressful penod for N CRE researchers and 
admInIstratIon Dunng thIS penod the project actively ~tarted to "phase-out" expatriate 
Techmcal AssIstants and to reduce project financIal support to levels Judged to be sustaInable 
by IRA AddItional stress came from pen OdIC strIkes due to polItical unrest and lack of IRA 
salary payments The reductIOn of the IRA operatIOnal budget caused many other programs 
to reduce or halt theIr research actiVIties It IS a trIbute to the IRA Cereals and FarmIng 
Systems researchers that theIr actIVItIes were not severely affected by these problems 

1 4 ACCOMPLISHMENTS 

Phase out of ExpatrIate Staff 

A total of 15 expatrIate <;taff were Involved WIth NCRE dunng thI<; pha<;e of project 
actiVItIes Although a few staff left earher than planned the transItion to IRA researcher 
management went smoothly There was no apprecIable change In umt actIVIties other than 
that normally be expected by loss of an researcher Both the quahty and quantIty of research 
performed has remaIned hIgh 

ReturnIng IRA researchers have been able to easdy take over the leadershIp and 
admInIstrative roles of therr respectIve umts They have assumed all actiVItIes IncludIng 
management of expendItures, supervlSlon of field actIVItIes, management of research 
eqUIpment and use of vehIcles 

Purchasmg and Inventory 

Dunng the 1991-93 penod the project depended entIrely on a computenzed Inventory 
system to keep trJck of over 5000 Item~ valued at $'2 6 mIllIon In ~even IRA stat]on~ In 
Cameroon YeMly venficatIOns were made of all Items WIth SIgnature of Inventory by the 
responsIble researcher 

NCRE ImtIated a purchaSIng sub-contract WIth WInrock InternatIOnal to handle all 
mternatIonal purchasmg Dunng the peflod of thIS contract (2 years) 50 purchase orders were 
Issued With a value of more than $700,000 Included In thIS total were 22 computer~ and 27 
vehIcles for project use All International purchasmg was completed In 1992 

As each expatnate staff left the IRA researcher concerned assumed responsIbIlIty for 
the eqUIpment and ~upphes of the program OwnershIp of these Items was then formally 
transferred from USAID to IRA and removed from the project mventory 

Long Term TraInIng 

At the begInmng of 1991 there were 7 students studyIng In the USA and Nigefla All 
these students were supervIsed by a USAID sub-contractor, PIET, In the USA All but one 
of these 7 students successfully completed theIr programs of study and returned to IRA In 
Cameroon dunng the 1991-94 peflod One contInued to a PhD program under Wlnrock 
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of these 7 student~ ~ucceo;\ful1y completed theIr programs of o;tudy and returned to IRA m 
Cameroon dunng the 1991-94 penod One contmued to a PhD program under Wmrock 
supervIsIOn An addItIOnal 2 students were enrolled at umversltles m the USA and Nlgena 
under drrect USAID finanCIng durmg 1991-94 Both have ~mce returned to Cameroon and 
resumed theIr posh mIRA 

In 1991 NCRE wa\ gIVen re~pons]bIltly for long term trammg A sub-contract was 
awarded to Wmrock InternatIOnal for supervl~lon of students m the USA ApphcatIOn for 
\cholar~hlps wa~ lImited to IRA re~earcher~ who had collaborated WIth NCRE for at lea<;t two 
year~ Successful candidates were nommated by a committee of IRA and NCRE T As 
accordmg to defmed U Itena Fmal nommatlons were made by the Mlmster of MESlRES 
A total of 12 scholar<;hlps were awarded Aft caIldldates surcessfully apphed to, and were 
dccepted to umvefl~ltle"l In the USA Each student wa"l supervIsed by Wmrock InematlOnal 
from theIr arnval to theIr departure from the USA At the orne of thIS report all were 
progres~mg well With then pi ogr dm\ 

Project Paper Database 

In 1993 a prolect technIcd.l paper databa<;e wa\ estabhlihed at Nkolblsson Thlli 
attempted to colku In d lentl al file at lea\t one paper copy of all techmcal report\, 
conference present ItHln\, reteH.cd IOUfI1dl drtlcle<; dnd progfdm report~ wnteen by NCRE \taft 
counterpart\) or N( HI-' \upervl\ed ... tudent~ Over 350 papers are hsted and over 300 are 
currently In fileli Pldn\ dre bemg made to mIcrofilm the entIre collectIon and dIstribute It 
to hbrane ... In CUlluoon dnd We~t Afnca Thl~ collectIOn WIll be handed over to the 
IRA/IRZV hbrary for catalogmg and regIstratIOn A condensed hstmg of the tItles appear<; 
m the appendIX of thIo;; report 

1 5 CONSULT ANTS 

Dr Y Jeon VISIted Cameroon to ~tart a post-harvest processmg m]ttatIve between 
lIT A and IRA He Jomed a USAID sponsored group that vIsIted all regIOns of the country 
to evaluate the need for post-harvelit research or extenSIOn He liubsequently formed a 
proposal for backlitoppmg the IRA post-harvest processmg program HIS propol)al wa<; 
funded and Implemented dunng the last months of the project 
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2 MAIZE RESEARCH UNIT 

2 1 HIGHLAND MAIZE BREEDING 

2 1 I INTRODUCTION 

The HIghlands MaIze Breedmg UnIt IS responsIble for the development of vaneue~ 
adapted to Improved and current farmmg systems between lOOOm and above the meJn sea 
level The target zones are maInly found m the North West, West and Adamaoua Provmce~ 
and mclude a large range of soIl types and farm SIzes The Western HIghlands, compnsmg 
the North West and West Provmces, cover less than 10% of the land area m Cameroon, but 
contam 25 % of the populatIOn, and produces over 60 % of the natIOnal maIze crop 

The purpolie of thIS report IS to summarIze the actIvItIes and results of the HIghland 
MaIze Breedmg Program dunng Phase III (1991-1994) of the NatIonal Cereals Research and 
ExtenSIOn Project (NCRE) 

The goal of the UnIt dunng thIS penod was to develop a comprehensIve breedmg 
program mcludmg both open pollInated and hybnd vanetIes Dunng phase III, the UnIt has 
emphaSIzed the testmg of Its germplasm WhIch was able to prOVIde new vanetIes 

A maIze ~treak VIruS screenmg faCIlIty was mstalled m 1991 at Foumbot and a new 
seed processmg and storage facIhty was put mto operatIon m Apnl, 1993 at the headquarter 
of the umt at BambUI statIOn c> 

ThIS penod was charactenzed by mcreasmg budgetary constramts, and the normal 
work schedule was often dIsturbed by IRA workers stnkes and soclO-polItIcal agItatIOns 

Smce the departure of the T A Breeder m October 1992, the program IS currently 
bemg led by NatIOnal Counterparts One of them, I Tabi was transferred to Foumbot SIte 
In late 1992 

2 1 2 OBJECTIVES 

The ObjectIves of the HIghland MaIze Breedmg Umt dunng phase III were 
1) Develop maIZe vaneties (open pollInated and hybnd) WhICh meet the requrrements of 

farmers and the demands of the market In the Cameroon HIghlands 
2) EstablIsh germplasm development strategIes WhIch wIll cyclIcally Improve the vanetd] 

and lme sources whIle producmg a stream of new vanetIes 
3) Mamtam and proVIde foundatIon seed of released vaneties to the ~eed mu]tIplIcatIOn 

and dIstnbutIOn orgamzatlOn~ 
4) Tram counterpart SClentllits through an mtegrated program of on the Job expenence 

alternated WIth U S graduate degree studIes and InternatIOnJI Re~earch Center~ short 
courses 

5) Tram techmuJm through on the Job expenence or short course~ 

4 



2 1 3 CONSTRAINTS 

Constramts encountered dunng thI~ phase may be classIfied as follow 

Operatmg Fundc; 

A cnSlS m operatmg funds WhICh occurred m late 1986 contmued dunng phase III 
Consequently, 50% reductIOn m the number of locatIOns and plot SIze", uc;ed for trlalc; was 
necessary to overcome vanous budget cuts 

FacIhties 

The two screen hou~es mstalled at Foumbot m 1991 were already out of use m 1992 
due to the meltmg of the plastic roof at the contact POInt WIth the Iron frame The drymg 
and storage factlitIec; are not fully functIOnal at BambUI ~tatton Only one tractor IS at thIS 
pomt operational dt BamhUl Stdtlon 

Target environment 

The major mId and hIgh altitude maIze growmg area~ were not well represented The 
Adamaoua Plateau, one of our most Important SItes, was completely cancelled m 1993 For 
the HIgh altitude zone (> 1500m) only one SIte was avaIlable 

vanetal Constramts 

Vanetal constramts IdentIfied through the Testmg and LIaI~on Umt (TLU) mdlcated 
a need for the followmg 

- Late matunng, whIte and yellow flInty gram vanetIec; wIth hIgh Yield and Improved 
strorablhty 

- Early matunng, whIte and yellow flmty gram vanetIes, 
- VanetIes resIstant to poor envIronments (aCId soIls), 
- Hybnds for medIUm and large farm scales 

2 1 4 ACCOMPLISHMENTS 

A comprehensIve breedmg sy",tem of germplasm Improvement, vanety formation, and 
vanety testIng, was well mtegrated m the program ThIS sy~tem mcludec; multIlocatlOnal 
evaluation, both dunng germplasm Improvement and final vanety testmg Only two 
HIghland Provmces out of three were mcluded m the te~tmg m 1993, North-West and West 
Provmces 

Dunng phd\e III (1991-1994) c;everal open-pollInated varIetIes confirmed theIr 
potential as releac;able vanetIe~ m the mId-altItude zones 1 he hybnd program has re~ulted 
m good and producIhle c;mgle cro~s vanetIe~ WIth a hIgh YIeld potentIal for medIUm and large 
scale farmers A c;et of good mbred hnes has been regIstered and new promI",mg ones were 
Identified and tested The be\t one~ are avaIlable at breeder's level for release PopulatIOn 
Improvement contmued m mtroduced source populatIonc; whKh ~erve as sources of mbred 
hnes for hybnd and c;ynthetK vanetIe~ 
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Germplasm development 

IdentIfy and develop sourc.e populatIons, Improve and convert populatIons through 
selectIon and recombmatlOn were the objectives of the germplasm Improvement program 
PopulatIOn 32, Population 43SR and EMSR have been u\ed as Improved ~ources of new 
mbred lmes for vanetal and hybnd formatIon WhIle the source populatIOn possess Important 
charactenstIcs (e g good plant type and flmty whIte gram for populatlOn 32, and earlmess 
for EMSR) on whIch future progress c.an be based, budgetary constramts hffilted the effort 
that could be made on theIr Improvement SubstantIal progres'\ wa~ made WIth the maIze 
streak VlfUS vanetIe~ Improvement Convelted vd.netIe~ (Co('d.-SR, KASAI-'iR, SYNTHETIC 
3-SR, ATP-SR, SYNTHETIC 4-W-SR, SYNTHETIC 4-Y-SR and Early WhIte-SR) proved 
to be better or equal to theIr non SR counterparts, and therefore would normally replace 
them Unfortunately, the SR genes mcorporated mto these varIeties appears unfitted to the 
highland ecology ot Cameloon due to the high stredk mCIdence ob~erved on the SR matenal 
when grown under heavy IItreak VIruS dIsease pressure Streak resIstant screenmg under 
artIfiCial mfestatlOn, planned for 1993 was not Implemented due to detenoratIon of screen 
houses at Foumbot Nevertheless, the best EMSR SI hnes were selected and recombIned as 
donors of the SR and earhne~~ genes through a S I famIly evaluatIOn and selectIOn proce~s m 
order to Improve the Early WhIte SR PopulatIOn 

Two collectIOns of local germplasm were evaluated at mId-altItude and mgh altItude 
level at Babungo (lIOOm) and Mblyeh (200m) respectIvely None of the locally collected 
germplasm was dedared satIsfactory at mid-altItude level At the high altItude locatIOn of 
Mblyeh where yIeld, earhness and resistance to Phaeosphena ~p were the major tral~ under 
selectIon, two local vanetles (Ndu White and Nkambe I-whIte) were selected for theIr good 
YIeld performanc.e and dIsealle reactIon 

SpeCIalty maIze Vartetles were also under hmlted Improvement From a small program 
of U U pop corn converSIOn to mId-altItude adaptatIOn, three mbred hnes (128, SG32, 
SG1533) were ~elected to form smgle hybnd combInatIons and a pop corn synthetIc vanety 
A small program In sweet com conversIOn to mId-altItude adaptatIon contInued MSR-Sh, 
a very sweet type WIth poor germmatIon was Improved through germmatlOn tests The MSR­
Su type has good gernunatIOn but IS less sweet MSR-Su hnes were selfed and selected for 
mmlffium gram ')tJrch content Suhsequent cro'\\es With soft endosperm matenal, planned 
for 1994, should IInproved the graIn quality 

VanetIes Testmg 

The obJec.tIve~ were to IdentIty well adapted varKtIe~ for relea~e to fd.fmer~ or 
potentIal seed growers, and to test and assess mtroduced matenal The open-pollinated 
vanety tnals were a contmuatIon of the ITIld-altItude NatIonal Vanety Tnals (NVT) 
reconstItuted annually m Cameroon They were dIVIded mto an Early Set (NVT-MAE) and 
a late set (NVT-MAL) 

In the mId-altItude zone, trIals were sown at Foumbot (lOOOm), Nfonta (1300m), 
Babungo (llOOm) TlbatI (100m) and Mbang Mblml (llOOm) The NVT-hlgh altItude tnals 
sown at Mblyeh (2000m) and Upper Farm (2000m) Mbang MbIrm, TibatI and Upper farm 
were discarded In 1993 croppmg season 
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Results 

NYT-MAL 

In NdtIonal Vanety Mid-dititude Late tnah, eIghteen vanete~ were te'>ted dunng three 
year~ over a total of 9 locatIOns Synthetic 4 and A TP confirmed theIr potentialItIes as 
releasable varIeties The splIt yellow dnd white verslOn~ of Syn 4-SR baSically had the same 
performance a~ the ongmdl Syn 4 populatIOn, sugge~tmg thdt the genetic ba~e of the 
populatIOn was not dltered hy COlO1 ~epdrdtIon KASAI-SR, ATP-SR, SYN4-SR-Y, SYN4-
SR-W are the suggested open poll mated recommenddtlOns for mId-altItude zones, If no 
obJectIon~ come from Te~tmg dnd LIdI~on, dnd Pathology Umh In wmphdnce WIth the new 
Vdnety nammg ~y\tem m the hlghldnd\, they Will be known to publIc d~ CHC 201, CHC 202, 
CHC 203, and CHC 204 respectIvely m the pamphlets In aud and pho\phorus fixmg sod 
like Nfontd, ATP-SR and COCA-SR would be the best alternattves to the Syn 4 verSlOns 
The mean gram yIeld~ of major vanette~ over three year\ are pre\ented m Table 1 The 
vanetles exhIbIted an appreciable level of ~tabIhty WIth respect to major traIts hke days to 
50% Mlk, eM height dnd YIeld 1 he tindl del.lMon on whdt to lhoo\e would then rely on 
agronomlc traIts hke plant a~pects, dnd ear rot scores bdsed on the plevalhng envlronmental 
condlttons 

NYT-MAE 

The NatIOnal Vanety M Id-dltltude Edrly Wd\ InltIatld In 1990 to te\t the earlme~s, 
YIeld and adaptatton of Early WhIte and Edlly MSR In companson WIth the reledsed varlettes 
BACOA and KASAl The ~treak. re~I'>tant ver~Ions of KASAl and EW were Included In 1992 
and 1993 respectively Re~ult~ confirm the supenonty of KASAI-SR (CHC 201) Early 
Whlte was not sIgmficantly edrlIer thdn KASAI-SR Haif-sih recurrent ~electIon to lmprove 
earliness of the EW continue,> a'> well a~ other charactenstIc'> such as ear al)pect and ear rot 
The commercldh7ed PIOneer hyhnd (PHB 141,)) would not be d hetter alternative to KASAI­
SR because of It~ weakne~1) on hu\k cover dnd ear rot 

NYT - HA 

Of the two High dltItude 10ldtlOn~ orW Mblyeh wa\ operdtlOndl In 1993 Entne~ In 

the trlals were the tollowlng Vdnou~ cydes of the lilgh Altitude POpuldtlon (HAP), Pool 
9 Synthettc, Ndu LOCdl, COld, Syn 4, dnd d LOCdl lheck YIeld, edrhne\\ dnd resl\tdnce to 
Phaeosphaena I)p were the mdJor trdlt\ under selectton 

Results In Tahle 3 \ugge~ted a hIgh Inudence of Phaeo<;phena maydls, but that all 
the tested vanetlel) With the exception of HAP Co I)how d good level of tolerdnce to the 
dlsease The 10Cdi check outYlelded the be~t Improved entry HAP ~, IndlCdtlng that, there 
would be no need to rewmlm .. nd dn Improved VdrIety dt Mblyt.h But, thl\ being one year 
and one slte resulh, no '>trong eOndUl)lOn could be drdwn from It 

Inbred Tnd 1 ) 

Inbred trl(i1~ were ~own dt two locdtton~ (Foumhot dnd Bdhungo) In 1992 dnd 1993 
All the mbted hne~ Identltied d\ good pdrenb tor hyhnd ~t..ed production helve confirmed their 
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potenttal as releasable materIals The followmg mbred lInes are avaIlable at Breeder's level 
fOf release 87016, 88069, 88094, 88099, 89182 89258, M111, 90323, 89274, Z28 and 
90219 It IS Important to note that mbred hnes are most of the ttme sIte specIfic (LocatIOn 
x VarIety mteractton slgmficant at P < 005) and seed productIOn ~hould take It mto 
conslderatton If the opercltlOn needs to be feasIble 

Hybnd Tnals 

Results mdlcated that thl~ program has bred hIgh YIeldmg hybnds WIth good 
agronomIc and gram charactensttcs 88069 x 87036, 88094 x 90219,89258 x 89182, 88094 
x M 131, and 88094 x 87036 smgle cross hybnds have confirmed thelf performance m the 
mldaltttudes The productton mformatton wIll soon be aVailable m pamphlets under the 
names CRR 101, CHH102, CRH 103, CHH 104 and CHH 105 respecttvely Nevertheless, 
new mbred hnes from the 1991 test-cro .... .;eC) showed high performance m croC)seC), but theIr 
stabIlIty sttU needs to be confirmed before they could be recommended Considermg the 
locatton x mteractton, CHH 105 would be recommended for Ndop Plams only, due to Its 
good and (.on~tdnt pcrtormdnte m thdt dl ed 

IntroductIOn and EyaluatlOn 

LIght TZ (t1mt) from lIT A and 6 IRA mbred~ (noury) were eV£1luated for thelf 
reacttons to rust (Pucclma polysora) and (Exerohllzum turclcum) Forty eIght crosses (floury 
x flmt) from these hnes were realIzed and evaluated m a prelurunary trial SIX mbreds (230, 
2096,2097,5012,9499,9613) were tolerant to rust, 5 mbreds (74,230,9432,9499,9613) 
were tolerant to bhght InbredC) 9431, 9499, and 230 were tolerant to both dIseases Cro~s 

(9432 x 273) outYlelded all the others crosse~ WIth 5 3t1ha compared to Kasal 49 tlha WhICh 
was uC)ed £1\ check The IdentIfitdtlOn of lowldnd mhredC) tolerant re~lstdnt to P poly<JOra and/ 
or E turacum opens goods avenues for the Improvement of low and mId-altttude maIze 
genotypes for theIr re~l~tance to theC)e dll)easel) 

C3 

Breeder Seed Mamtenance and dlstrbutlOn 

The obJecttve~ were to grow breeder seed for punty and Improvement, to momtor 
foundatton seed productton, and to proVIde seed to collaborators In phase III, hundreds of 
kIlograms of breeder's seed of extended and yet to extend mghland maIze varlettes have been 
produced m the different ear-to-row Isolatton plots and small quantlttes were avaIlable for 
research purpose\ Founddtton seed of extended vanettes under productton went to extenSIon 
~ervlces m WeM dnd \ome NGO'~ dnd MIDENO III North We\t provmce for multlphcdtJOn 
purposes The vdlletIeli produced were CHC-201, CHC-202, CHC-203, CHC-204, CHC-
205, COCA, EKONA WHITE and EKONA YELLOW 

Four hybndC) were produced for on-farm testmg hy TLU Under USAID and PNVFA 
(NdtIonal Exten\lOn Program) requests, two speCIal foundatton seed plots were grown off­
season at Foumbot dnd BambUi m 1993 The varlettes produced were CHC- 201 ( 85ha) and 
CRC- 202 (0 5ha) 
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2 1 5 IN-SERVICE TRAINING 

In phase III, NCRE has provIded on-the-Job, advanced degree, and short courc;e 
trammg to IRA staff 10 the HIghlands Maize Breedmg Umt To the credIt of IRA,they have 
all remamed 10 the untt dfter theIr trammg The two most semor breeders, Jacob Eta-Ndu and 
NdlOro a Mbd\\d, hdve completed M Sc degrees 10 plant breedmg dt the Umverslty of 
Mmnesota (USA), dnd Mr Eta-Ndu IS currently workmg on a Ph D at the same msntutlOn 
The thrrd SCIentist, hldore T ABI, was tramed at lIT A m hybnd maIze germplasm m 1991, 
and m phytogenetIc rec;sources m 1992 Three techmctan cycle graduates from RegIOnal 
college of Agnculture, Lucas Fofe, Albert Nde and George Fotaw, Jomed the umt m 1990 
Albert Ndea and Fofe Lucas have been to IITA, where they have been tramed m maIze 
technology transfer, dnd maIze streak VIruS reSIstance screenmg respecnvely 

In additIon to on-the-Job trammg of the above mennonned staff, five BambUI stanon 
workers assIgned to the umt hdve become speclahzed m the dcnVInes of the maize breedmg 
progrdm, and form dn mtegrdl palt of the staff Of parucular specIalIzation, are John Mbossl 
for hIS management of fIeld operanons, and Benard Wankt for hIS management of seed 
stocks 

2 1 6 PRIORITIES FOR FUTURE RESEARCH 

Future progress m the program WIll directly depend on avaIlable operanon funds and 
the qualIty of umt mdnagement The HIghland Malze-Breedmg Umt should seek for new 
operdtIOn tund\ no"" that the NCRE Project hd~ phased out Sub progrdm pflOlltles dre hsted 
below by order of retention from mlmmal to opnmal fundmg levels 

vmety MdmtendD(,e 

VanetIec; bemg produced and dlc;trIbuted to farmer\ must be mdmtamed and foundation 
seed delIvered to the \eed producer~ edch year SelectIOn pre~~ure must be mdmtdmed to 
aVOId genetic ill Itt m dgI onomlC chdfacten~tIcs, ~uch as matunty, plant heIght, lodgmg, husk 
cover, and gram texture A~ a pnoflty, one vanety m each major category should be 
mamtamed Ldte whIte, edlly whIte, ldte yellow and edrly yellow for the mIddltltude, and 
one white or mixed color tor the hIgh altitude zone AddltIonal varIeties WIth specIal 
charactenstIcs (short plant type, speCific adaptIon to aCid or ferule conditIon, etc ) can be 
mamtamed as resources permit Small quantities of these varlenes hdve been sent to lIT A and 
CIMMYT for long-term stordge 

Streak ~(,feenmg fdclhtIe~ 

Tbe roofing system of the screen houses should be re-bUllt m accordance With 
Foumbot environmental condItions The umt Will therefore stIll rely on outside cooperdtIOn 
to Implement ItS streak VlruC; reM stant germplasm development program 

Population Improvement 

Open polhndted populatlOn~, \uch as POpuldtIOn 32, populdtIon 43 SR, EMSR and 
ATP, which serve d c; V dfletIe~ or ~ourcec; of varIeties, can be Improved at d taster r dte than 
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that obtamed m ear-to-row selectIOn by usmg more mtense selecoon methods, such as half-sIb 
family or S I famtly recurrent selectIOn across locatIOn WIth recombmatlon of selectlons from 
remnant seed Inbreedmg should be employed m Improvmg dIsease reSIstance of the~e 
populaoons m selecoon for resistance to leaf bhght (E turclcum dnd E maydlS), rusts (P 
sorghl) , Phaeosphaena leaf spot (now observed m the hIgh altItude zone), Dlplodta 
macrospora leaf stripe, and stleak VlfUS 

Inbred development 

Systematlc mbred development should contmue, producmg parents of hybnds and 
vanetal synthetlcs Good mbred parental lmes are now avallable m the HIghland MaIze 
Breedmg Program, therefore a self su~tammg (pnvate sector) seed mdustry capable of 
producmg and dlstrlbutmg hIgh quahty seed Will be necessary 

2 1 7 PLANS TO SUSTAIN RESEARCH EFFORT 

To Improve the effiCiency of the HIghland MaIze Breedmg Umt m developmg 
vanetIes that can be extended to Camerooman farmers, mechanisms need to be establIshed, 
for decldmg on varIetal release, tor seed certlficaoon and control, and for ~eed productlon 
GIven the fact that research funds are hmlted or sometlmes unavaIlable, adequate and urgent 
measures need to be taken to sustam research actlvltles These measures mclude productIOn 
constramts IdentIficatIOn and re~earch pnonozaoon 

Productlon conc;tramTh IdenoficatIon should contlnue through extensIOn services of the 
Mlmstry of Agnculture m order to proVIde the necessary feed-back on traIts on whIch future 
selectIon would be based 

By carrymg out a pnontlzatlon of research actlvltles, scarce funds could be allocated 
more effiCIently to VdllOUS re'learch operatlonc; 

At the level of the umt, pnonty needs to be given, first to supply adequate 
mformatlon to the extensIOn agents, m collaboratIon WIth the PNVFA, on the varletles that 
are released Sewnd, adequate quantItIes of foundatIOn ~eed should be supplJed to ~elected 
pnvate seed produl.ers at a regular base Tl~ goverment needs to encourage seed producoon 
through the devtlopment of a pnvate seed mdu~t.}' Thrrd, mechanl~ms for a ~trlCt control 
of the seed multIplIcatIOn proce% should be put mto operatIOn to msure the control of the 
seed quahty and punty In order to achIeve these goals, a seed productlon legIslatlon needs 
to be mstItuted In Cameroon Fourth, HighLand MaIze Breedmg Umt ~hould concentrate on 
Improvmg and mamtammg open-polhnated and mbred hne vaneoes and conSIder mlmmIzmg 
varIety development and te~tmg FIfth, the umt must look for ways to generate funds to 
msure the mamtendnce of the dcqUIred nch genetic stocks ThIS could be dchieved through 
many pOSSIble meChdnI\m'i IndudIng research grant applIcatIOns, productIOn of foundatIon 
seed to be sold to pnvate 'ieed producers, production of gram maIze and 'ipeCldlty corns for 
the local market Con\lderdtIon could also be gIven to chargmg a small fee for any 
consultatIOn or ,erVlce reldted to \eed or gram maIze production requested by a pnvate 
producer 
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Table 1 AgronomIc performance of Open-pollInated varIetIes In the late natIonal varIety trIal, 
1991-1993 

YIeld (tjha) 

Vanety 1991 1992 1993 Mean Plant Ear Rot Sheillng 
Aspect (1-5) % 

(1-5) 

SynthetIc 4 7 6 9 3 7 8 8 2 2 1 2 3 79 

MSR 89 7 1 8 6 7 8 2 3 2 4 

ATP - 90 7 1 8 7 7 0 7 6 2 2 2 0 81 
---

MSR 87 6 8 8 0 7 4 1 9 2 7 

Synthetlc 3 7 1 8 0 6 8 7 3 2 0 2 3 78 

COCA SR 8 0 6 6 7~ 2 5 2 6 78 

KASAl SR 8 6 2 0 2 6 

Syn 3 SR 7 3 2 2 2 5 81 

Syn 4 SR-Y 7 8 2 5 2 2 78 

Syn 4 SR-W 7 8 2 8 2 6 80 

ATP - SR 7 8 2 6 2 2 82 

KASAl 6 8 2 0 2 6 

Controls 

COCAl 6 5 8 0 4 6 6 3 2 8 2 6 77 

Shaba1 7 4 8 4 6 2 7 3 2 4 2 5 78 

ZS 2062 7 7 10 5 9 1 1 8 2 4 

88069 x 870363 9 4 9 4 2 2 2 0 73 

Nber of locatIons 4 4 2 10 10 10 3 
1 - Open pollinated variety checks 
2 - CommercIal hybrId check 
3 - NCRE hybrId check 
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Table 2 AgronomIc performance of Open-pollInated varIetIes In the Early NatIonal VarIety TrIal l 

1991-1993 

YIeld (tjha) 

Vanety 1991 1992 1993 Mean Plant Ear Rot Days to 
Aspect (1-5) 50% sIlk 
(1-5) 

Kasal - SR 8 7 4 9 6 8 1 9 2 4 69 

Early WhIte 7 1 7 5 4 6 6 4 1 9 2 7 66 

Kasal 7 3 4 1 5 7 1 8 2 1 70 

Early MSR 6 6 7 2 2 3 5 4 2 3 3 1 67 

Early Whlte SR 4 1 2 1 2 4 65 

Controls 

Bacoa1 5 6 7 3 3 1 5 3 2 5 2 7 71 

PHB 34352 3 6 3 6 2 1 3 4 64 

YIF 64 Whl te3 4 3 4 3 2 5 2 7 66 

Nber of Locatlons 3 4 2 9 9 9 9 
1 - Open pollinated variety check 
2 - Ploneer commercIal hybrld 
3 - PIoneer ExperImental hybrld 
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Table 3 Agronolllc performance of top YIeldmg HCRE hybnds In Advanced Hybnd trIals, 1991-
1993 

Yleld (t/ha) 

Vanety 1991 1992 1993 Mean Plant Ear Rot % SYN 4 
Aspect (1-5) 
(1-5) 

88069 X 88091 9 6 10 3 9 9 1 9 2 2 124 

88069 X 87036 10 2 10 7 8 1 9 7 2 0 2 3 121 

89223 X 89258 9 5 9 4 9 4 1 6 1 8 117 

88094 X M131 9.2 10 4 8 3 9 3 2 1 2 2 116 

89258 X 89182 8 5 9 6 9 3 9 1 1 9 1 7 114 

90219 X 88094 9 9 8 4 9 1 2 5 1 8 114 

90251 X 88094 9 1 8 1 8 6 2 5 2 0 107 

CONTROLS 

ZS 2061 8 6 9 6 9 1 2 1 2 7 114 

PHB 34352 4 4 2 3 2 4 

SYN 43 7 8 8 2 8 0 2 3 2 5 100 

Nber of locatlons 4 4 2 10 10 10 
1 - Commercial hybrid 
2 - Ploneer commerclal hybrld 
3 - NCRE Open-pollInated check 
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Tabl~ AgronomIc CharacterIsItIcs of to YIeldIng Inbreds In Inbred TrIals In Cameroon, 1992-1993 

YIeld (tjha) 

Vanety 1991 1992 Mean Plant Ear Ear Days to 
Asepect rot }.spect 50% SIlk 
(1-5) (1-5) (1-5) 

88069 5 1 6 5 5 8 2 0 3 0 2 4 79 

87036 4 3 7 0 5 7 1 7 1 9 2 0 78 

M131 3 5 5 4 4 5 2 2 3 0 2 3 79 

Z28 2 3 6 5 4 4 1 4 2 5 1 7 81 

88094 1 9 6 3 4 1 2 0 2 2 1 6 78 

89258 6 5 1 8 2 1 2 1 76 

89182 5 1 2 4 3 1 2 1 75 

88091 3 4 2 5 2 3 2 3 76 

91298 2 7 2 4 2 ' 2 6 80 

3021 4 2 1 5 1 8 1 9 81 

Nber of locatIons 2 2 4 
1 - IITA inbred line 

Collabordtors and VIsItors 

DIsease observatIons and moculatIon of maIZe breedmg trIdls were done III 

collaboratIon WIth the Pathology umt The Umt wa<; part ot mdlze dl<;ea~e~ dnd peTh ~urvey 
team that worked m Center, South, LIttoral, South West, West and North West ProvIllces of 
Cameroon m June 1993 One hIghland maIze breeder VIsIted on-farm hybnd trIals III July 
1993 to proudly assess and conclude that the mId altItude maIze hybnds behaVIOr In farmers' 
fields could be rated as good to very good 

The HIghland MaIze Breedmg Umt actIvely took part III two ot the PNVFA 
workshops m West provInce In 1993 and explaIned some mdlze seed related problems to 
extenSIOn workers We also VIsIted Intended extenSIOn seed plots and met WIth potentIal seed 
producers 10 the West provmce Collaborative trIals WIth lIT A los Program, PIOneer-Harare 
and CIMMYT-Harare were successfully run In 1991 and 1992 The umt rec.ently orgamzed, 
In collaboratIOn WIth Pathlogy and TLU Umts of IRA BambUI dS well a.., the proVInCial 
delegation for agnculture 10 Bafoussam and the center of dgronomIC research, (CRA) 
Foumbot the first part of the maize seed productIon traInmg course III West provmce on the 
7th dnd 8th of February 1994 III Bafoussam and Foumbot respectIvely The ~econd part of 
the course WIll soon be held In Bamenda for parttcipants from the North West provInce 
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2 2 LOWLAND MAIZE BREEDING 

2 2 1 INTRODUCTION 

PrIor to 1991, the lowland breedIng umt evaluated more than 10,000 genotypes for 
theIr adaptatIon to varyIng agro-ecoiogical zones and varIOUS farmer reqUIrements 

In addItIon, the lowland breedIng umt devoted lots of Its efforts III developmg 
materIals WIth better adaptatIon to new stress much as Stnga, drought, aCId so11 

By the end of 1990, the followmg accomplIshments were made 

1) Release of the followmg 12 vanetIes CMS 8501, CMS 8507, CMS 8509, 
CMS 8611, CMS 8704, Ndock 8701, CMS 8710, CMS 8806, CMS 9015, 
BSR 81, BSR Syn I, BSR Syn II 

2) VanetIes m the pipelme were Suwan I-W, NCRE synthetIc late, NCRE 
synthetIc early, and numerous hybrIds 

3) 3 heterotIc pools formed 
4) Inbred lInes tratt donor source Identlfied 
5) FormatIon of specIfic pools tolerant to varIOUS stress such a~ stnga, aCId­

tolerant, dIsease reSIstant 

From 1991 to 1992, the program cut down on the number of mtroduced genotype~ 
EmphaSIS was put on vanetles already III the plpelme and great efforts were devoted m 
ImpIovmg the 3 heterotlc pools by recIprocal full-SIb selectIon 

Fmally, startIng m 1991, new materIals from the Cameroon mid-altltude program 
were used by the program Prehmmary results showed hIgh complementanty between 
germplasm from both programs 

2 22 OBJECTIVES 

The ultImate objectlve of the program IS to Improve the matze farmer's well bemg 
To dchleve thIS, the umt has as a related objectlve, to develop hIgh YIeldIng and stable 
varIetIes and or hybrId adapted to dIverse farmers reqUIrements m each of the vanous lowland 
zones of Cameroon Additlonal objectlve IS the development of vanetles SUItable to IndustrIal 
uses such as beer, ammal feed or human, and snack foods 

Important selectIOn cntena Includes the follOWIng 

* 
* 
* 
* 
* 
* 

HIgh gram YIeld potentlal 
Days to maturIty 
Gram color and texture 
ReSIstance to dIsease and pest (streak, borer, strIga) 
Tolerance to abrotlc stresses(drought, aCId-SOlI, Zn defiCIency) 
Gratn quahty(sweetness, soft and hard endosperm) 
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2 2 3 CONSTRAINTS 

The mam constramts encountered are 

Poor so11 fertIhty 
ErratIc ramfall pattern m Savanna 
Poor drymg facIhty 
Frequent breakage of the cold storage room 
Lack of support staff 
UntImely avaIlabIlIty of funds and research eqUIpment and funds 
LImIted research eqUIpment 
No dnver for the UnIt 

224 ACCOMPLISHMENTS 

I Germplasm mtroductIon 

From 1991 to 1993 the UnIt Introduced and evaluated 668 new germplasms Thl~ 

represented a reductIon of 93 % from the number Introduced from 1986 to 1990 HIS 
reductIon IS partly due to financIal constraInts of the UnIt but also It'S maInly due to the fact 
that the program has already tested and IdentIfied most of the avaIlable world maIze 
populatIons 

Germplasm mtroductIon IS to IdentIfy adapted matenals that could be released as IS 
or WIth some mmor modIficatIon of matenals WIth traIts needed In the breedIng program 

The folloWIng vanetIes were selected from mtroductIOn 

TZEE-W -SR Extra-early maIze from SAFGRAD matunng m 82 days and 
adapted to Soudan Savanna zone 
TZE comp 3x4 An early whIte good YIeld potentIal and dI'\ease reSIstance 
lRAT 374 and pIoneer, Yog 64, Yog 66 all of whIch are hybnds WIth good 
YIeld potentIal 
Dr Synt, MAKA SR, DR-SR-Wz, DR-SR-Yl are all varIetJes from UTA good 
potentIal for drought tolerance 
Tombontsa, Hp04, Dr 1066 were Identlfied as havmg potentJal for aCId-soIl 
tolerance 

II NCRE VanetIes and Hybnd TestIng 

From 1991 to 1993, the UnIt developed and evaluated 2343 vanetIes The trial names 
and numbers evaluated are shown m table 2 for each year The number of vanetIes developed 
dnd evaluated Increased from 536 In 1991 Results obtaIned from thelf evaluatIon allowed for 
selectIon and for retestIng the followmg years At the end of 1993, 144 varIetIes and hybnds 
are m the plpelme of the release pathway 

17 



Dunng testIng the folloWIng vanetIes dIstIngUIshed them<,elves, 

Maroua 90 Pool 16 Dt(early whIte drought tolerant vanetIes) 
SYN E2 early whIte stnga tolerant varIeties 
CMS 9213 WhICh IS the whIte verSIOn of CMS 8704 
NCRE SYN2, first whIte hIgh Yleldmg vanetIes Issued from the herotIc pool 
8321-18x EXPI 24 the best 3 way whIte crosses 
HLM 5 x NCRE gp2 8(88094 x NCRE gp2 8) the best whIte SIngle cross 
Issued from crosses between mId-altItude and lowl.rnd program 
9021-18 x EXPI 7 the best stnga tolerant vanety 

The summary advanced trIal In Savanna zone (table 5) as well as In Fore~t zone (table 
6) revealed a sIgmficant zone varIety Interaction as well as vanety x locatIOn withm zone 
mteractIon From the stabIlIty pomt of VIew the CMS 8501 and eMS 8507 remaIned the 
recommended whIte vanetIes for both zones and eMS 8704 a very popular yellow IS ~ttll 
recommendable In both zones 

III Population Improvement 

The umt IS currently woriang In 17 populatIons Those populatIons are used to denve 
traIt donor sources for the follOWIng constraInts strIga, drought, aCId-SOlI, streak VIpS, and 
Borers to mInor extent A total of 145 famIlIes and or populatIOns have been evaluated from 
1991 to 1993(tab1e 3) 

The objectIve was 

I) To develop new vanetIes WIth Improved plant charactef1stIc~ such as a plant 
heIght, and dIsease tolerance 

2) To Improve by recurrent selectIon the varIetIe<;; a~ a traIt donor source Ie 
stnga pool, Busseola pool and graIn YIeld At the end of 1993, the follOWIng 
has been accomplIshed 

1- Improvement by half-SIb selectIon of all released vanetles 
2- Improvement by recIprocal recurrent selectIon of the 3 herotIc pools 
3- IdentIficatIon of vanetIes and hybnds WIth some tolerance to strIga, drought 

and aCId-sod 

IV LInes or FamIlIes Development 

LIne extractIOns were performed on 18 populatIOns lIsted In table 4 Pnor to 1991, 
the breedIng of those populatIOns were measured Currently 1131 hne and famIlIes are bemg 
evaluated for 

1) theIr combImng abIlIty 
11) theIr value as trait donor source hnes WIth best breedmg value has been used 

In populatIon Improvement as shown In part III 
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IV Breeder and FoundatlOn Seed 

Seeds of all major vanetles are annually mamtamed due to frequent break downs of 
the cold storage facIhtles At the end of 1993, the estlmated seed request IS around 14 tonnes 
of foundatIon seed and 20 tons of certIfied seed for the followmg varIetIes, CMS 8704, CMS 
8501, CMS 9015, CMS 8806 and hybnd 

Because of the lack of a sound seed productlon umt, the umt has produced and 
dIstnbuted over 10 tons of seed between 1991 and 1993 In additlon some seeds have been 
produced by farmer under the TLU and breedmg umt 

225 IN SERVICE TRAINING 

Two casual laborers, Mr BEYEGUE Jean and Mr ASHU T AMBE were on the Job 
tramed to techmcIan level 

In Savanna zone, BlaIse MONGMONG an Ingemeur agronome was sent to lIT A for 
trammg m computer utlhzatlOn Mr Jean FAKREO receIved trammg m maIze polhnatlon m 
Nkolblsson and Mr HOUNW A Anatole was sent to lIT A for trammg m strIga research 
Fmally, Mr Cehcard ZONKENG went to lIT A for an onentatlOn tour and for trammg m 
strlga work 

2 2 6 PRIORITIES FOR FUTURE RESEARCH 

- Breedtng for tolerance to strlga, drought, aCId so11 
- Breedtng for low mput technology 
- Improvement for herotic pool development 
- Hybnd development 
- Special qualIty maIze development (popcorn, sweetcorn, maIZe for brewery) 
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Table 1 TrIal names and orIgIn of Introduced varIetIes frol 1991-1993 

Tnal names OrIgIn EntrIes TOTAL 
1991 1992 1993 

1 EVT - LSR-W IITA 12 13 25 4 
2 EVT - LSR-Y 9 9 18 5 
3 EVT - ISR n 10 10 20 5 
4 EVT ESR 11 
5 TZL COMP 3 COTe 169 180 5 
6 TZE COMP 4 C T C " 200 200 5 
7 InternatIonal whIte hybrId 14 12 28 8 
8 InternatIonal yellow hybrId 9 8 17 6 
9 Striga observatIonal 0 P n 12 10 22 3 
10 Strlga observatIonal hybrId 10 10 20 3 
11 R U V T extra early SAGFRAD 10 10 10 30 9 
12 R U V T early n 14 15 14 43 9 
13 Plonners hybrIds USA 15 33 48 7 
14 Amul 92 French hybrId CIRAD 20 -20 2 

TOTAL 484 160 246 668 (73) 

Table 2 IRA/HCRE TrIal evaluated frol 1991-1993 

Tnal names 1991 1992 1993 TOTAL 
entrIes nber entrIes nber entrIes nber entrIes nber 

1 CommercIal trIal (C H ) 10 8 10 8 
2 N V T (E) 15 17 18 15 17 11 50 43 
3 N V T (L) 18 19 19 15 19 11 56 45 
4 N H T 19 11 18 13 20 8 57 32 
5 NCRE SIngle crosses(W) 62 20 37 16 18 8 117 44 
6 NCRE sIngle crosses (Y) 24 7 41 (4) 39 10 104 21 
7 Tester slngle crosses 166 11 102 10 35 8 303 29 
8 HIghland x Lowland 53 4 349 (8) 134 (13) 536 25 
9 EVT NCRE 31 (4) 20 6 18 7 69 17 
10 Laposta x Lowland 82 (4 ) 80 8 17 3 179 15 
11 Three-way crosses 40 3 507 24 547 27 
12 Four-way crosses 68 (4) 68 4 
13 MIR SIngle crosses 66 2 44 3 110 5 
14 Diallel HIghland x Lowland 123 6 123 6 
15 On farm forest 10 3 10 3 
16 On farm Savanna 4 20 4 20 

TOTAL 536(99) 768(101) 1039 (144) 2343 (344) 
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Table 3 Populatlon lmprovement 

Tnal names 1991 1992 1993 TOTAL 
-----------

entnes nber entnes nber entnes nber entnes nber 

Striga populatIon 4 4 6 6 10 10 
Striga whIte pool 51 1 12 2 63 3 
Striga yellow pool 14 1 36 4 22 2 72 7 
Strlga open pollInated 36 4 18 6 54 10 
Stnga dlallel 76 3 76 3 
Striga sIngle crosses 100 4 100 4 
Drought tnal 96 (8) 42 4 129 6 267 18 
ACld tolerant 35 4 33 4 108 2 176 10 
Busseole tnal 84 (2) 84 2 
Hetoretlc pool 161 9 161 9 
Half-sIb Improvement 12 12 13 13 13 13 38 38 
Streak converSIon 44 4 44 4 

TOTAL 292 (28) 240 (23) 613 (41) 1145 (92) 

Table 4 HUiber of lInes or fall lIes developed and evaluated 

Populations 1991 1992 1993 
Selected Tested Selected Tested Selected 

TZB test crosses 240 373 177 177 64 
Suwan I test crosses 360 355 158 158 63 
Crosses test crosses 160 77 25 25 14 
MId-altitude 11 41 40 40 9 
Laposta lIne 20 80 60 151 151 
DMR-LSR-W 107 50 50 107 107 
PlOnneer 43 43 43 43 43 
Pop 28 DMR LSR-W 107 107 107 108 108 
TZUT 48 102 64 64 22 
French pop 37 37 37 49 4-9 • 
Busseola lInes 84 84 84 174 55 
ACId tolerant 35 108 108 108 57 
MIR 66 
Suwan I whIte 109 109 
Stnga Inbred 260 129 129 129 105 
Popcorn 159 159 
ExperIment 1, 2, 3 19 18 10 10 5 
NCRE groupl,group2, group3 62 37 18 18 11 

1659 1641 1110 1629 1131 
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Table 5 Summary H V T Late savanna from 1991-1993 

Vanetles Mean graIn YIeld locatlons 
----------------------------------------

1991 1992 1993 Means 

1 CMS 8501 5 9 4 7 3 9 4 8 
2 eMS 8507 6 1 4 7 4 3 5 0 
3 CHS 8704 5 8 5 2 3 9 5 0 
4 CMS 8710 6 1 4 6 5 4 
5 Ndock 8701 6 2 4 6 3 8 4 9 
6 Yaounde 8701 5 7 ? 4 1 4 9 
7 CMS 9213 6 7 3 4 5 1 
8 832-18 6 9 5 3 4 4 5 5 
9 EU 8722 6 4 ? 3 0 4 7 
10 EU 8843 5 9 4 1 4 0 4 7 
11 TZPB SR 6 3 ? 3 8 5 1 
12 8321-18 x Expl 24 5 0 5 0 5 0 
13 " x Exp3 7 7 0 5 5 3 6 5 4 
14 x Expl 42 6 8 5 1 3 6 5 2 
15 Yog 64 6 8 ? 6 8 
16 Yog 66 6 8 4 8 5 8 
17 Yog 67 
18 HLM 5 x NCRE gp2 8 5 5 5 5 
19 9071 x NCRE gp2 3 3 8 3 8 
20 9071 x NCRE gp2 8 5 6 4 9 5 3 
21 9071 x NCRE gp2 45 4 0 4 0 
22 NCRE syn2 4 3 4 3 
23 8321-18 x Exp3 10 5 6 5 6 
24 Yog 62 6 2 6 2 
25 TZUT 5 6 5 6 
26 TZB SE 2 8 2 8 
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Table 6 Summary of N V T Late forest from 1991-1993 

Vanetles Mean grain Yield locatlons 
--------------------------------------

1991 1992 1993 Means 

1 CMS 8501 7 2 6 9 6 1 6 7 
2 CMS 8507 7 0 6 9 6 2 6 7 
3 CMS 8704 6 8 6 8 6 4 6 7 
4 CMS 8710 6 4 6 4 
5 Ndock 8701 6 6 6 8 5 7 6 4 
6 Yaounde 8701 6 3 5 0 5 7 5 7 
7 CMS 9213 7 4 6 2 6 8 
8 8321-18 6 2 6 8 6 8 6 6 
9 8321-18 x Expl 24 7 6 7 0 7 3 
10 " x Exp3 7 7 0 5 5 3 6 5 4 
11 x EXpl 42 6 8 5 1 3 6 5 2 
12 EV 8722 6 8 6 0 4 8 5 9 
13 EV 8843 6 6 6 3 6 2 6 4 
14 TZPB SR 6 6 6 1 6 1 6 3 
15 Yog 64 7 3 6 9 7 1 
16 Yog 66 7 4 7 3 7 4 
17 Yog 67 
18 HLM 5 x NCRE gp2 8 7 7 7 7 
19 9071 x NCRE gp2 3 6 9 6 9 
20 9071 x NCRE gp2 8 6 8 6 8 
21 NCRE syn2 6 7 6 7 
22 9071 x NCRE gp2 45 6 1 6 1 
23 Yog 62 7 4 7 4 
22 TZUT 6 4 6 4 
23 TZB SE 6 2 6 2 
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3 RICE RESEARCH UNIT 

3 1 RICE BREEDING 

3 1 1 INTRODUCTION 

The overall mandate of the nce research Umt m Camerooon IS to Improve on the 
quahty of eXIstmg germplasm eIther by selectmg from mtroductIOns sent by the InternatIOnal 
Network for GenetIc EvaluatIon of RIce (INGER-AfrIca), the West AfrIca RIce Development 
AssocIatIon (WARDA) or from other NatIonal Agncultural Research Systems (NARS), to 
mentIon Just a few 

In 1991 nce research actIVItIes were focused on VarIetal Improvement through the 
development and mamtenance of hIgh and stable YIeldmg nce varIetIes for release to farmers, 
along WIth mvestIgatIons aImed at determImng the effect of management levels on cost of 
cultIvatIon and YIeld performance of promlSlng cultIvars Tnals were conducted at the mam 
productIon SItes of Maga/Yagoua m the Far North Provmce, Lagdo In the North ProvInce, 
Mbo PlaIn m the West ProvInce and Ndop Plam In the Northwest Provmce where the SOCIety 
for the ExpanSIOn and ModernIzatIon of RIce productIon In Yagoua (SEMRY), Projet Lagdo, 
SOCIety for the Development of RIce productIon In Mbo Plam (SODERIM) and the Upper 
Nun Valley Development Authonty (UNVDA) are respectIvely located 

In 1992, the mandate to Improve the qualIty of eXIstIng matenals remamed a pnonty 
together WIth accompanyIng agronomIC packages In addItIon to the SItes mentIoned In 1991, 
Bokle m Garoua went operatIonal for Upland and Lowland ramfed nce 

In 1993, the flce re~earch Umt's goals remamed the same WIth a VIew to gettIng the 
farmers more mvolved In the Northwest ProvInce, actIVItIes IntenSIfied m the Menchum 
Valley RegIOn 

However, the major goal over the past three years has been focu~ed on the 
development of new, hIgh and stable YIeldmg agronomIcally Improved flce vanetIes WIth 
better graIn charactenstIcs, WIth tolerance or reSIstance to the major dIseases such as blast, 
sheath rot, leaf bbght, glume dIscoloratIon and to envlfonmental stresses such as low 
temperatures prevaIlmg dunng the grOWIng season or drought for the upland/ramfed 
ecologIes 

Hundreds of hnes have been Introduced and WIdely tested and many have been 
IdentIfied as breedmg hnes and some recommended for cultIvatIon In each productIon zone 

3 1 2 OBJECTIVES 

The major objectIve of the nce Umt IS preCIse m that varIetIes supeflor to those 
already recommended need to be developed for the parastatal Imgated nce development 
projects and for the tradItIonal peasant farmers who cultIvate both rrngated and upland nce 
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ActIvItIes undertaken m order to achIeve project obJectIves, therefore, Include the 
followmg 

* 

* 
* 

* 

Development of sUitable nce vanetIes for the dIfferent nce groWIng areas In 
Cameroon 
ASSISt In the extensIOn of Improved vanetIes to farmers 
ASSISt In InstItutIonal development 

Manpower 
PhysIcal facIlItIes 

E~tabhsh hnkages WIth mternatIonal and natIonal orgamzatIOns 

3 1 3 CONSTRAINTS 

RIce productIon, extensIOn and research actIvItIes In Cameroon encounter certaIn 
problems whIch prohIbIt the much deSIred hIgh level of effiCIency reqUired Constramt 
analysI"! carned out under lITIgated and upland condItIons In the Extreme North, North, 
Northwest and West ProVInces unfolded the follOWIng 

BIOlogIcal Factors 
Inadequate number of sUitable vanetIes WIth 

HIgh and stable YIeld potentIal 
ReSIstance to local dIseases such as 

Leaf and neck blast 
Sheath rot 
Leaf scald 
Brown spot 
BacterIal leaf bbght 

Short/medIUm cycles 
ResIstance to lodgIng 
HIgh mIlhng recovery 
Tolerance or resIstance to low temperature, hot, dry and dust laden WInd 
AdaptatIon to low sunshIne hours especlalty In the Western hIgh lands (Mbo PlaIn) 
Tolerance to Imbalanced SOlIs 
Good graIn propertIes 

Natural Factors 
VagarIes of weather e g cold, hot, dry, dust-laden WInds, cloudIness, raInfall 
IntensIty and dIstrIbutIon 
Low soIl fertIlIty and erOSIOn 

Infrastructure Factors 
Inadequate mfrastructural development for nee research and productIOn 
Poor storage, proceSSIng and marketIng 
Inadequate rrngatIon, soIl and water management systems 

25 



TechnologIcal Factors 

Inadequate applIcatIOn of Inputs (e g fertIlIzer, pestICIde etc ) due to hIgh cost 

Management and Labour Factors 

Inadequate traIned manpower for research, extensIOn and productIOn 
Non-avaIlabIlIty of adequate labour espeCIally at peak farmIng penods 
at some sItes notably Mbo and Ndop PlaIns 

The above outlIne reVIews a senes ot productIon constramts In the nee sector It 
suggests, among other factors, that bIOlogIcal and clImatIc condItIons have affected gram 
qualIty over the years It IS clear from the results that constramts In the North and Far North 
Provmces are less severe than m North West and West Provmces 

3 1 4 ACCOMPLISHMENTS 

OBJECTIVES ACTIVITIES ACCOMPLISHMENTS 

OperatIOn 1 Screen germplasm of local and exotIc sources for release as vanety 
or as donor III hybndizatIon program, and select new hnes from segregatIng 
populatIons 

I I IdentIfy varietIes for 
future Yield testIng or later 
use m the breedmg 
program 

1 2 Development of new 
locally created lInes m 
Mbo and Ndop Plams 

1 1 Fifty seven new 
Irngated cold tolerant 
(IRCTN) lInes were tested 
m Ndop PlaIn and 250 
acceSSIOns (AURON + 
AURPSS) were screened m 
Mbo PlaIn under upland 
condItIons 

1 2 868 F4-Fs segregatIng 
lInes from Ndop Plam and 
Dschang underwent 
pedigree selectIons under 
lfflgated conditIons m 
Ndop Plam and 59 F4-Fs 
segregatIng populatIOns 
under upland condlttons m 
Mbo plams 
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1 1 Seven hnes were 
selected out of 106 lInes 
tested m the cold tolerant 
Nursery m Ndop (lRCTN, 
1991), and 29 selectIons 
from AURON and 44 from 
AURPSS at Mbo Plam 
under Upland condItIons 

1 2 Over 110 hnes from 
F4-FS segregatIng progemes 
and 18 segregatIng 
populattons were selected 
for further evaluatIons m 
Ndop and Mbo PlaInS 
respecttvely 



OBJECTIVES ACTIVITIES ACCOMPLISHMENTS 

OperatIOn 2 Assess Yield potential and test adaptablhty at different locations 

2 1 PromlSlng hnes for 
breedmg and for future use 
as varIety per se 

2 2 SelectlOns for advanced 
YIeld vanetal trIal 

2 4 Conflrm adaptabIlIty 
and SUItabIlIty of ehte 
hnes 

2 1 Fifty eIght lITIgated 
varIetIes lITlgated m Ndop 
Plam and 80 Upland hnes 
m Mbo Plam were tested 
m observatIonal YIeld 
trIals 

2 2 SIxteen lITIgated 
vanetIes m Ndop PlaIn and 
16 Upland varIetIes In Mbo 
Plam were compared m 
rep heated varIetal trIals 

2 3 In Yagoua, 7 medIUm 
duratIon varIetIes were 
compared WIth the eXIstIng 
IR46 

2 4 Twelve IrrIgated 
promlsmg or recommended 
varIetIes from Ndop Plam, 
Mbo Plam, Lagdo and 
Maga were tested m a 
natIonal coordmated trIal m 
Ndop Plam 

2 1 Twenty two IrrIgated 
m N dop Plam and eleven 
Upland hnes m Mbo Plam 
were selected from 
observatIonal YIeld tnals 

2 2 EIght lfflgated 
selectIons In Ndop and 5 
upland selectIons m Mbo 
were evaluated In advanced 
YIeld tnal In 1992 

23 CICA8 and ITA212 
outylelded the local IR46 

2 4 The locally grown 
IR7167-33-2-3 followed by 
Tox3145-34-3-2 outylelded 
all other vanetIes across 
locatIons 

Operabon 3 Assess the Yield potenbal of ehte vartebes under farmers' condlbons, 
and assess the farmers chOice 

3 1 Evaluate the 
adaptabIlIty, Yield potentIal 
of promlSlng selectIons 
under farmer managed 
condItIons 

3 I Two sets of 5 
promlsmg vanetIes were 
rephcated m large----plots m 
10 farmers' flelds under 
lITlgated condItIons m 
N dop Plam and m the 
Mentchum Valley 
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3 1 IR7167-33-2-4 and 
Tox3145-34-3-2 were most 
preferred IT A212 and 
CICA8 were also chosen as 
preferred vanetIes 



OBJECTIVES ACTIVITIES ACCOMPLISHMENTS 

Maroua/Garoua (1992) 

OperatIOn 1 Vanetal Improvement for HIgh and Stable YIelds III North and Far 
North Provlllces 

lITo IdentIfy useful 1 1 AfrIcan Irngated Rice 1 1 Twenty entrIes were 
germplasm for tmgated PrelImmary Screemng Set selected for Yield trIals 
and ramfed condItIons m (AIRPSS) 
vanous ecologIes 

1 1 1 AfrIcan Upland RIce 1 1 1 A total of 21 entnes 
PrelImmary Sreenmg Set were selected out of 150 
(AURPSS) 

1 2 To assess the YIeldmg 1 2 AfrIcan Imgated Rice 1 2 Fourteen entrIes were 
abIhty of some Observatlonal Nursery selected for rephcated YIeld 
agronomtcally SUItable (AIRON) trIals 
selectlons 

1 2 1 Afncan Upland Rice 1 2 1 N meteen entrIes 
ObservatIOn Nursery were selected from 96 
(AURON) genotypes 

1 2 2 Segregatlng 1 2 2 Seventeen entnes 
Populatlon Observatlonal were selected 
Nursery (SPON) 

1 2 3 FIXed Lmes 1 2 3 Twenty four of the 
ObservatIOnal Nursery Imes were pre-selected for 
(FLON) YIeld trials 

1 3 To compare the 1 3 AfrIcan Imgated Rice 1 3 SIX genotypes were 
performance of some Advanced Tnal (AIRA T) retamed for further testlng 
promtsmg genotypes under 
lowland ramfed, upland 
and lfflgated conwtlons 

1 3 1 Imgated Lowland 1 3 1 Twelve genotypes 
Observatlonal Yield tnal were pre-selected for 
(ILOYT) further testmg 
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OBJECTIVES ACTIVITIES ACCOMPLISHMENTS 

I 3 2 African Upland RIce I 3 2 Twenty five 
Advanced Tnal (AU RAT) genotypes wIll be advanced 

to ehte vanetal trial 

1 3 3 Repbcated Yield 1 3 3 W III be repeated to 
Trial-Early (RYTE) confIrm selechons 

I 3 4 Repbcated Yield 1 3 4 Need to be 
Tnal-Medmm (RYTM) reconfirmed 

1 3 5 Ramfed Lowland 1 3 5 Seven out of 20 
Observahonal Yield Tnal entries were preselected on 
(RLOYT) baSIS of plant phenotype 

1 4 To compare the I 4 Ehte varietal trial m 1 4 Most of the ehte 
SUltablhty and performance Yagoua/Maga varlehes yielded 6t1ha and 
of some ehte genotypes m above notably IT A212, 
large plots (rrngated, IR46, IR35366 
lowland and upland 
condlhons) 

1 5 To mulhply breeder 1 5 Seed mulhphcahon of 1 5 Ehte vanehes were 
seed of some ehte vanehes ehte lme on plots above mulhphed on a total of 
by ecological zone 1000 m2 about 1 5 ha m Lagdo and 

Bokle 
MBO/NDOP PLAINS (1992) 

OperatIOn 1 Vanetallmprovement for High Stable Yields m Western Highlands 
and Mid-altttude regIOns of the West and North-West Provmces 

1 1 Idenhfy useful exohc 
germplasm III ramfed and 
lITigated condlhons 

1 1 AIRPSS 

1 1 1 AIRON 

I I 2 AIRAT 

29 

1 1 Twenty seven entries 
were selected for further 
teshng 

1 1 I Twenty seven entnes 
were selected for 
observahon Yield Tnals 
(OYT) 

I 1 2 Five out of 18 
entries were selected for 
further teshng 



OBJECTIVES 

1 2 Assess the Yleldmg 
abIlIty of some 
agronomIcally sUItable 
selectIons from prevIOUS 
years 

1 3 Confirm adaptabIlIty 
and sUItabIlIty of ehte 
lmes 

ACTIVITIES 

120YT 

1 2 1 Prehmmary YIeld 
Tnal (PYT) and Advanced 
YIeld Tnal (AYT) 

1 3 NatIOnal Coordmated 
VarIetal Tnal (NCVT) 

ACCOMPLISHMENTS 

1 2 Out of 120 entrIes 
tested m Mbo Plam, 20 
were selected for further 
testIng In Ndop Plam, out 
of 61 entrIes none was 
supenor to the local check 

1 2 lOut of 12 lITIgated 
lmes ill PYT, none was 
selected Four out of 12 
A YT hoes were retamed 
for further testmg 

1 3" IR7167-33-2-3 WIdely 
recommended m Ndop 
outylelded all test entrIes m 
1992 

OperatIon 2 Screen Germplasm of Local and ExotIc Sources for Release as 
VanetIes or as donors In HybndizatIon Program and Select Head LInes from 
SegregatIng PopulatIons 

2 1 Development of newly 
created local hnes 

2 2 Seed production 

2 1 Segregatmg population 

2 2 Breeders' seed 
productIOn (head row 
selection) 

2 lOut of 168 F/F6 
upland Imes, 35 were 
selected for further testing 
ill OYT ill Mba Plam In 
Ndop Plam 40 were 
selected out of 155 

2 2 Ten varIeties m Mba 
Plam and seventeen m 
N dop were used to produce 
head rows after 

OperatIon 3 
ConstraInts 

punficatIon 
Screen Germplasm from InternatIonal instItutes for RegIOnal 

3 1 Screen vanetIes 
adapted to low 
temperatures 

3 2 Screen vanetIes for 
tolerance to blast 

3 1 OYT of preVlOUS 3 1 Flve out of 10 cold 
selectIons tolerant entnes were 

selected for YIeld testIng 

3 2 International Rice Blast 3 2 SIX out of 160 entrIes 
Nursery (IRBN) were selected for OYT 
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OBJECTIVES 

3 3 Screemng vanetles for 
YIeld 31ld stress 

ACTIVITIES 

3 2 1 SelectIon of fIxed 
populatIon 

3 3 SpecIal YIeld 31ld 
Stress Tnal (SYST) 

NORHT/FAR NORTH (1993) 

OperatIon 1 Vanetal Improvement 

1 1 Screen exotlc 
germplasm for lITIgated 
condItIons 

1 2 Screen exotIc 
germplasm for upland 
condItIons 

1 1 1 AfrIcan Imgated 
RIce PrelImInary ScreenIng 
Set (AIRPSS) 

1 1 2 AfrIcan Irngated 
RIce ObservatIonal Nursery 
(AIRON) 

1 1 3 Afncan Irngated 
RIce Advanced Tnal 
(AI RAT) 

1 2 1 AfrIcan Upland RIce 
PrelImInary ScreenIng Set 
(AURPSS) 
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ACCOMPLISHMENTS 

3 2 1 Twelve entrIes out of 
50 from WARDA leaf and 
Neck Blast and 14 out of 
60 were also selected from 
the Leaf and PanIcle Blast 
Nursery (LPBN) for testIng 
In 1993 OYT 

3 3 Twenty out of 100 
lInes screened for YIeld, 
drought, blast 31ld plant 
type showed satlsfactory 
performance 

1 1 1 Ten out of 150 
entrIes were selected for 
further tests In 
observatIonal YIeld trIal 
(OYT) 

1 1 2 EIght out of 100 
entrIes were selected for 
further testIng 

1 1 3 ThIS was 
accompbshed Selected 
entrIes sbghtly outyleided 
the local check but the 
dIfference was not 
statIstIcally slgmfIcant 

1 2 1 Twenty two entrIes 
were selected as short 
durcltIon vanetIes IncludIng 
the two local checks 
Fourteen entrIes were 
selected as medIUm 
duratlon types 



OBJECTIVES 

1 3 A~sess addptatlOn of 
ehte mdterIdl 

1 4 Overcome deficiencies 
of hnes or vdnetIes, and 
select donors for hne 
Improvement 

ACTIVITIES 

1 2 2 Afncan Upland Rice 
ObservatIon Nursery 
(AU RON) 

I 2 3 Atncdn Upldnd RICe 
Advanced trial (AURAT) 

1 3 1 NdtlOnal Coord mated 
V dnetal Tlldh 

1 3 2 MultI-locatIOn trial 
tor SEMRY productIon 
Units 

1 4 1 Segregatmg 
POpuldtlOn ObservdtlOn 
Nursery (SPON) 

1 4 2 Fixed Lines 
ObservatIon Nursery 
(FLON) 

1 4 3 ReplIcated Yield 
Tnals 

1 4 4 HybndlzatlOn 
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ACCOMPLISHMENTS 

1 2 2 Twenty two entries 
out of 100 were ~elected 
mcludmg the two local 
checks 

1 2 3 Thl~ was 
accomphshed Selected 
entries With Yields shghtly 
over 4000 kg/hd will be 
tested as elIte hnes dunng 
the next growmg season 

1 3 1 ThiS WdS carned out 
as a coord mated nce 
ev d1 udtlOn trldl (CRET) 

1 3 2 ElIte vanetles 
mcludmg the local check 
were tested on farmers 
field 

1 4 1 Ten out of 50 F2 
were selected tor their 
phenotype, resl~tanl-e to 
lOl-al stres~es dnd 
Uniformity m the field 

1 4 2 Advanced 
generatIons were selected 
based on plant phenotype 
and Uniformity m field 
1 43 Both early dnd 
medIUm duratIon vanetIes 
were te~ted 

1 4 4 Parents were 
nommdted for (..ro~~e~ to be 
done In Bouake 



OBJECTIVES ACTIVITIES 

OperatIOn 2 Mamtenance and seed multIplicatIOn 

2 I Pure seed for on-farm 
trIals and natIOnal 
programs 

2 I I Seed multIplIcatIOn 
(Bokle dnd Lagdo) 

2 I 2 Seed multlplIcdtIOn 
(Y dgoua and Mdga) 

OperatIOn 3 Cultural PractIces and Sod Management 

3 1 Improve culturdl 
practlce~ for nce 

3 2 Improve and 5.U5.tdm 
SOlI fertIhty m nce-based 
land U5.e systems 

3 1 1 Tran~pldntmg ddte~ 
for ehte Vdnetle~ 

3 2 1 Mdndgement of nce 
straw 

3 2 2 SOIl nutrient dndlysl5. 
of nce-based land use 
system~ 

3 2 1 Seedmg rate for 
Crotaldna 

1 2 4 Improve P effiCiency 
With orgamc matter 
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ACCOMPLISHMENTS 

2 I I At Bokle IRA TII2, 
IT A257, Clsddane, 
ITA222, ITA212 dnd 
CICA8 were multiplIed on 
50m2 plot5. per v dflety In 
Lagdo, IT A300, BKN7033 
and IR46 were multIplted 
on plots of 2500 m2 

2 I 2 IR46, AD9246 and 
IT A2I2 were multlphed at 
Mdga 

3 1 1 Tr dn~pldntmg of flce 
dUflng the ramy sea5.on has 
be5.t been done between 
June 15 dnd July 10 

3 2 1 RKe ~traw WdS used 
as compost m Maga 

3 2 2 Re~ult5. are 5.ttll 
aWdited from Cornell 
Umversuy 

3 2 3 Enough seed~ of 
Crotalana carwa hdve 
been multIplted and Will be 
u~ed next growmg season 
a~ green manure m flce 
plots 

1 2 4 Pho~phate uptake 
Will be detel mmed on plots 
5.own to Crotdldfld 



OBJECTIVES ACTIVITIES 

OperatIOn 4 Post harvest losses and transformation 

4 1 Reduce post hdrve~t 
los lies 

4 2 Trdn~formdtlOn of nce 
mto con~umable forms 

4 1 1 Method for field 
stonng ot unthreshed 
Pdddy 

4 2 1 Processmg broken 
flee mto flour 

ACCOMPLISHMENTS 

4 1 1 A ~urvey on farmer~' 
fields 10 Mdgd and Lagdo 
mdlldted that upnght 
\td.ckmg of nce pdnIclell 
was better than laymg 
pd.nIde~ tldt 10 the field 

42 I ITA300 and 
BKN7033 are bemg tested 
as potentIal nce flour 
source~ 

DSCHANG (MBO AND NDOP PLAINS/MENCHUM) (1993) 

OperatIOn I VarIetal Improvement for high and stable Yield 

1 1 Screen exotIc 
germplasm for Iocdl 
stresses 

1 I 1 InternatIonal Rice 
Cold Tolerd.fice Nursery 
(IRCTN) 

1 1 2 Upland 
ObservatIonal Nursery 

1 1 3 Upldnd Advdnced 
Tnal 

1 1 4 Upldnd Prehmmdry 
Screenmg Set 
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I 1 1 Twenty entries from 
1991 IRCTN and selectIons 
from Mba Plam were 
te~ted 

1 1 2 FIfteen entries dnd 
80 hnes were mtroduced 
and tested for leaf scald 
and other \tres~es Two 
entries and 20 hnes were 
selected for further testing 

1 1 3 FIfteen entrIes were 
tested m PYT Their 
Yleldmg abilIty Will be 
further d~se~~ed 10 A YT-
1994 

1 1 4 Out of 120 entries 
screened for tolerance to 
bld~t, 15 were selected 



OBJECTIVES 

1 2 [tvaluate the Yleldmg 
potentIal of promlSlng 
vanetles 

1 3 Asse'i'i adaptation of 
eltte matenal 

ACTIVITIBS 

1 2 1 Oh\ervatloncll Yield 
Tnal (OYT) 

1 2 2 Prehmmary YIeld 
Tnal (PYT) lrngated 

1 2 3 Advanced Yield 
Tnal (AYT) 

1 3 1 National Coordmated 
Vanetal Tnals (NCVT) 

1 3 2 Coordmated RIce 
EvaluatIOn Tnal (CRET) 

Operation 2 Seed mamtenance and production 

2 1 Mamtenance genetic 
punty and produce 
breeder's seed 

2 1 1 Germplasm 
ConservatIon 

2 1 2 Produce breeder 
'ieed'i 
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ACCOMPLISHMENTS 

1 2 1 SIXtY-\IX upland and 
55 lrngated vanetle~ were 
eVclludted 20 upland 
vanetIe'i were 'ielected 
Imgated vanetIes are yet 
to be selected 

1 2 2 Twelve entrIes were 
te'ited 10 a PYT 10 Ndop 
Plam 3 TOC ltne'i 
outylelded the local check 
TOX314S-33-2-3 

1 2 3 In a replIcated YIeld 
tnal, 5 vartettes outylelded 
the local check IR7167-
33-2-3 

1 3 1 The TradItIOnal 
N C V T was conducted, 
Ctsadane and the Newly 
adopted TOX3245-34-3-2 
dId better than IR7167-33-
2-3 

1 3 2 In a eRE T 
IT A300 had good YIeld and 
wall well accepted hy 
farmers 10 the Menchum 
Valley 

2 1 1 Ten lITigated and 10 
upland vanetles were 
preserved m a germpla'iffi 
comervatlOn Nursery 10 

Mbo Plam 

2 1 2 Breeder seeds of 200 
recommended vanetIe'i 
from Ndop and Mho PI am 
were produced 



Table 1 Perforaance Of VarIetIes frol ReplIcated Yleld Trlal Early DuratIon at Bokle 1993 Wet season 

Vaneties Plant ht 50 % Tlller No GraIn YIeld 
Flowenng 

(m2) (cm) (days) (kg/ha) 

WAB33-25 133 71 171 5363 A 
IDSM6 106 70 261 5332 A 
WAB99-14 134 71 219 5272 AB 
WAB56-50 125 69 208 5249 AB 
WAB96-36 123 72 203 5195 AB 
WAB96-44 118 70 240 4912 ABe 
WAB99-5 119 70 235 4826 ABeD 
WAB96-9-1 134 70 160 4811 ABeD 
WAB181-18 124 70 176 4800 ABeD 
CNA6656 123 80 128 4749 ABeDE 
WAB56-39 123 71 235 4660 ABCDE 
WAB96-10 131 69 235 4619 ABeD 
WAB96-8-1 110 70 181 4521 ABeD 
M-55 147 86 176 4515 ABeD 
WAB99-17 132 70 187 4485 ABeD 
IDSA27 122 72 235 4367 BCDE 
lRAT112 112 73 187 4166 CDEF 
WAB32-133 134 71 224 4105 CDEF 
ITA257 (local check) 110 70 160 4077 CDEF 
ITAl50 136 70 192 3980 DEF 
WAB99-10 126 69 224 3868 EF 
WAB96-13 121 70 197 3352 F 

Grand Hean 4601 
C V (%) 14 23 
LSD 05 925 6 

* The Standard precedure for IRRI was used to Score Dlseases 
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Table 2 Perforlance of Varletles from Repllcated YIeld Trlal MedlUD Duratlon at Bokle 1993 Wet season 

Vanetles Plant ht 50 % Tlller No Graln YIeld 
Flowenng 

(1ll2 ) (cm) (days) (kg/ha) 

WABIS675 144 87 176 6492 A 
WABIS326-B-B-15-HI 133 84 300 6373 AB 
IR47686 143 87 240 5990 ABC 

I 

TOX1870-48-10-1-4-3 134 81 160 5643 ABeD 
lRAT169 147 87 208 5484 ABeD 
ITA257 (local check) 124 71 184 5388 ABCD 
ITA327 129 87 255 5259 BCD 
IR47701-6-13-1 125 81 248 5223 BCD 
WAB96-1-1 136 78 236 4975 CD 
TOX3444-13-1-1-2 144 89 180 4710 D 
TOX3440-34-1-3-1 148 89 126 4646 D 
TOX3449-42-2-3-1 153 84 200 4642 D 

Grand Mean 5402 
C v. (%) 15 86 
LSD 05 1232 

Table 3 Perfolance of the II entrles and cbeck varletles In AYT conducted under lrrlgated condltlons at 
Ndop 1993 season 

Entnes 50 % DIsease reactIon (0_9) it Graln YIeld 
Flowenng 

Leaf Neck Leaf 
(kg/ha) 

(days) Brown GraIn 
Blast Blast spot Scald Type 

TOX3145-38-2-3 122 2 3 2 1 L 4531 
IRI5579-135-3 119 1 3 3 1 M 4531 
TOX3145-34-3-2 122 2 3 2 1 L 4512 
B2881FSR-62-5 121 3 3 3 1 M 4404 
TOX3145-34-3-3-1 122 2 3 2 1 L 4377 
IR7167-33-2-3 (Local check) 120 2 3 3 1 M 4345 
TOX3145-34-3-2 125 3 3 2 1 L 4342 
TOX13N9 128 3 3 2 1 L 4205 
TOX3145-34-3-3-1 124 2 3 2 1 L 4112 
TOX3145-15-2-1 124 2 3 3 1 L 3812 
TOC9N9 120 3 3 3 1 L 3311 
TOX3145-34-2-3 122 2 3 2 1 L 3299 
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Table 4 Perforaance of 10 EntrIes tested In a CoordInated RIce EvaluatIon TrIal under IrrIgated condItIon 
at Hdop PlaIn durIng 1993 Wet season 

Entnes Plant ht Reactlon to (0-9) it 

(cm) 50 % Leaf Neck Sheath Glume 
Flowenng Blast Blast Rot Dlscolora 

(days) tIon 

IR7167-33-2-3 (local check) 95 122 3 3 1 1 
AD9246 85 120 2 5 1 1 
ITA300 77 133 3 3 3 3 
IR46 81 133 4 3 1 1 
TOX3344-3-4-1 105 139 2 3 1 1 
BKN7033-3-3-2-3 88 125 2 5 5 1 
ITA222 73 129 3 3 3 2 
ITA212 81 128 3 5 3 1 
TOX3145-34-2-3 91 120 2 5 3 1 
CICA8 84 126 2 5 3 3 

Grand Mean 
C V (%) 
LSD 05 

** Scorlng IS accordlng to the standard EvaluatIon system of rIce IRRI 1988 

ElIte VarIety TrIal 

Table 5 Performance of selected ElItes of IrrIgated RIce at Ndop PlaIn 1993 Wet season 

Entnes Plant ht 50 % Reactlons to (0-9) it 

Flowenng 
Leaf Neck Sheath GLD (cm) (days) 
Blast Blast Rot 

TOX3145-34-3-2 t 93 128 3 3 1 1 
TOX3145-34-3-3-1 93 134 3 3 1 1 
TOX3145-34-3-3-2 94 131 3 3 1 1 
IR7167-33-2-3 * 96 123 3 3 1 1 
ITA222 75 124 3 3 1 1 

* Local check 
** ScorIng dIseases IS based on the IRRI Standard EvaluatIon System for RIce 
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GralnYleld 

(kgjha) 

4893 
4494 
4348 
4289 
4242 
4219 
4089 
3982 
3750 
3585 

4189 
8 62 

5 

(hut YIeld 

(kgjh1) 

5064 
5050 
4710 
4524 
3458 



Sun mary of ActtVltl(,S 

SlOte 1981, approxImately 10,000 vartetIe~/hne~ have been IOtroduced clnd ~creened 
for their ddaptdtlOn to nee growIng condltIOn~ In Cameroon From a total of 6,840 vanetles 
mtroducted between 1985 and 1990, over 192 vanetIes have been selected for further study 
and notnlnatIon for natIOnal w-ordlilated vanety tnals Most of the selected vanetIes 
orIgmated from IRRI and Included both advanced hreedlng hne<; and traditIOnal vanettes 

Selected IntroductlOns WIth high YIeldmg abthty/fertlltze responsiveness, tolerance to 
low temperclture, rellilitance to malor diseases, sUttahle plant stature and good gram type have 
been IdentIfied and are being grown 10 the vaflOU<; zone~ Durmg the lallt three year<; (1991 
to 1993) a number ofproffiIsmg hnes have been IdentIfied for Irngated and upland conditiOne; 

Recommented vanettec; for the malor productIOn zones mcludmg the eXlstmg vanetles 
whtch are consldered as local checks are as follows 

IrrIgated RIce 

Extreme North - Yagoua Maga and Kousscn The mOllt Important phYlllcal and 
biologIcal cono;;tramto;; are chmatlc, eo;;pectally, dry atmosphenc conditIOns dunng harvestmg 
causmg post harvest losses, as bnttle nce grams shatter or break dunng millIng 

The vanety, IR46 whIch III moderately ree;llItant to the comtramte; mentIOned above 
hao;; been culttvated over the pao;;t fourteen yeare; Other vanetleo;; that seem to be perform as 
well all IR46 are IT A212, CICA8, AD9246 These vanettes Yield on the average about 6t1ha 

North- Lagdo area Apart from the chmatlc conlltramtll mentIOned above there are 
a number of Important dillealies lIuch all blao;;t, leaf scald, sheath rot and glume discoloration 
The vanety, BKN 7033-3-3-2-2-3 wao;; released m 1986 IS moderately resllltant to these 
dIseases It matures m 125-130 days and 10;; of medIUm stature (115 cm) 

However, ITA 300 to;; progreo;;o;;lvely replacmg BKN7033-3-3-2-2-3 ITA 300 has a 
better gram quahty but the cycle 10;; o;;1tghtly longer (140 to 150 dayo;;) 

Several other promlsmg elIte vanettes as revealed m the 1993 results are m the 
plpehne 

North West - Ndop Plam the nce crop IS expolled to low atr and water 
temperature.;; (13-20° C) which weaken nce plantll, makmg them o;;uo;;ceptlble to ~heath rot and 
glume dlo;;coloratIOn dlseallee; The vanety IR7167-33-2-3 wa~ relealled for general culttvatlOn 
10 1987 A.;; ohllerved 10 1993, the vanety TOX3145 1~ all\o bemg accepted by farmers 10 thiS 
area 

WEST - Mbo PlaID The major constramt at thIS plam IS the dl~ease, leaf and neck 
hlallt Most of the 1tne~ rated all rellJlltant or moderately rellilitant to blallt 10 other partll of the 
world are found to be SUliceptlble at Mho plam ThiS III partly because the cltmatlc conditions 
there are highly condUCIve to blast 
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CICA 8 was officIally relea~ed m 1985 and wa~ wIdely cultivated by farmer~ at Mbo 
plam CICA 8 has long and slender gram type ThiS varIety has stood a te~t of time smce It 
IS moderately resistant to leaf bla~t However the varIety IR7167 - 33 - 2 - 4 was about to 
be released when actIvItIes stopped due to financial problems wlthm the mam nce para statal 
m the regIOn 

Upland IRamfed Rice 

Upland nce hel\ received little re\earch elttentlOn elnd felrmer\ tend to cultiVate tall, low 
tIllenng, upland vanetleo.; and, m ~ome Cel~eo.;, IrrIgated vanetIe\ m the upland EtfolL\ have 
been made m the last 3 years to IdentIfy, hIgh YIeldmg dI~ease/stress tolerant vanetIes With 
good gram quahty, adapted to upland/ramfed condItIons Among the hne~ thelt have been 
found to perform well m uplelnd/ramted conditIons acro~"I locatIons are IRAT 10, IRAT 216, 
IRAT 79, IRAT 112, and ITA 257 At Mbo plam popular varietIes that have been used as 
local checks are IRA T 10, a IRA T 216, IRA T 79 and Rok 16 In the North and Far North, 
IRA T 112 and IT A 257 are gradually gammg popularIty due to theIr early matunty cycle 
A few W AB vanetIes and INGER, o.;electIons are m the pIpelIne that ~eem to outYleld 
lRAT112 and ITA257 

3 1 5 IN - SERVICE TRAINING 

The nee research urnt smce Its creanon m 1981 has had the followmg staff trammg 

Ndme 

T AKOW, JulIus A 

JEUTONG Fabien 

NGNINBEYIE Pascal 

BIRANO a MADONG 

Degree("I) Sought 

B Sc, M Sc, Ph D 
(Agronomist/SOlI SClennst) 

M Sc, Ph D (In trammg) 
(Plant Breedmg) 

M Sc (Agronomy/Breedmg) 

M Sc (Agronomy) 

Several te(..hrnclens have had short- term nammg and on the Job trammg from the 
technIcal assistant staff 

DespIte the trdlrnng, the nce UDlt IS ~tIlI short of trelmed manpower Presently, Mr 
FabIen JEUTONO presently m trammg wIll Jom the Sorghum resear(..h Urnt smce he IS 

presently workmg on sorghum 
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3 1 6 PRIORITIES FOR FUTURE RESEARCH 

Our pnontIe~ remaIn the same as stated In the objectives However, emphasIs WIll be 
more on workIng WIth farmers In other words, farmer, partIcIpatory research will be a 
pnonty 

3 1 7 PLANS TO SUSTAIN RESEARCH 
I 

The focu~ WIll be on external aId hy way of pre\entIng propo\als for ~pon~orship to 
orgamzatIons sudl as the We~t Affl("a RKe Development A~sociatIon, lIT A, IRRI etc 
However, requestc;; WIll also be made to the government of Cameroon, If the economIC 
SItuatIon Improves 

For the meantlme, I expect USAID to gIve u~ a boo\t by maIntaInIng the eXIstIng 
faclhtlec;; over a penod of about 3 to 6 month\ ProvIde uc;; with c;;ome fuel to contInue present 
reseruch actIvItIe~ and abo help us Identity hndn<-ldl donor~ 
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3 2 RICE PATHOLOGY 

3 2 1 INTRODUCTION 

The goal of the nce pathology umt IS to reduce los\es to plant diseases 10 both upland 
and lowland nce ecosystemes The umt contmued to pursue Its objectIve of momtonng and/or 
screenmg for dlsea~e reslstdnt vauetIes upland and lowland ecologies 

Factors contnbutmg to low nce Yields 10 Cameroon are many, the Rice crop 10 

Cameroon IS \ubJect to attalk by disease and mc;;ect pests, the effects of adverse soIls and of 
an unfavorable phYSical ellVlfonnment The~e could also mfluence nce dl~ease development 
Dunng 1991-1993 agncultural years the focus was on the study of the mfluence of cultural 
practIcec;; on the mCldence of nce blast 10 Mbo Plam 

3 2 2 OBJECTIVES 

IdentIficatIon of the pnncIpal dlsease~ of nce for the varIOUS flce zones 
of the hIgh plateaux of the west and north-west of Cameroon 

Assess fluctuatIon m blast VIrulence m Mbo Plam 

Study of the mfluence ot cultural practIces on the mCldence of flce 
bla~t m Ndop plam 

Screen for blast reslc;;tdnce and bla~t dIsease patterns dunng 1993 -
1994 (Mbo PI am) 

Study the methods of control for nce blast dIsease 

3 2 3 CONSTRAINTS 

InsuffiCIent budget granted to the umt ThIS forced the umt to lImIt Its 
actIVItIes to the Mbo Plam 

Delay of SODERIM 10 the preparatIon of the expenmentdl plots 

Delay of SODERIM m turmng 111 water to the expenmentdl plots 

Lack of good colldbordtIon by the local coodmator e g transport 
facIlItIes etc 
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3 2 4 ACCOMPLISHMENTS 

IdentlticdtlOn of the pnnllpdl dl~ed~e<; 

Three of the most Important fungal dlsea~e agents of nce hdve been Identified They 
are Pyrzculana oryzae, Rhynchosponum oryzae, Acrocylyndnum oryzae TheIr frequencIes 
of attack and the vanablhty of these attacks have been estabhshed (Table 1) 

Table 1 ObservatIon of dIseases on rIce In September, October and November 1993 

PLACES TYPES 
BAIGOM IRRI 

BABUNGO PLUV 

BAMUNKA PLUV 

DSCHANG IRRI 

BEFANG PLUV 

SANCTHOU IRRI 

ENVIRON PLUV 

NOOP IRRI 

MENCHUM 
VALLEY IRRI 

PLUV ABOUT 

TONGA PLUV 

BABOUNGA IRRI 

ENVIRON PLUV 

IRRI = Irngated 
PLUV = Upland 

VARIETIES 
CICA 8 

IRAT 216 

IRAT 216 

CICA 8 

IRAT 216 

CICA 8 

INO 

CICA 8 

CICA 8 

INO 

INO 

CICA 8 

RAIN 

JAS = Days after seedlng 
ATT = Index of attack 
IND = Indetermlnate 
P = Pyrlcuiaria 
R = Rhynchosporium 
A = Acrocylindrium 
R = Helmlnthosporlum 
Pf = Pyricularla-follar 
Pc = Pyricularlose-stem 

5-11 sept 

JAS ATT SPORE 
31 14 P 

- 1 P+R 

- 1 P+R 

- 10 -
- 2 -
- 18 -

20 - -
55 0 R 

0 R 

50 3 -
50 3 100 

50 4 P+R 

- 6 P+R 

PER I 0 D 

3-10 Oct 0/10-3/11 

JAS ATT SPORE JAS SPORE 
60 18 PH 99 R+PF+PC+H 

- 4 P+R - R+PF+PC 

- 4 P+R - P+PF+PC 

- 12 R+R - PF+PC+R 

- 14 P+R - PF+PC+R 

- 20 P+R - PF+PC+R+C 

- 22 P+R - PF+PC+R+Has 

100 4 PtR. RO R+PF+PC+Has 

- 4 P+R - R+PF+PC+Has 

- 6 P+H+R - R+PF+PC+H 

7 P+H+R 120 R+PF+PC+H 

100 6 P+R 120 R+PF+PC+H 

- 6 P+R 124 PF+PC+R+H 
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The prmllpdl ob~el vdtIon~ to note m thl~ tdble Me 

In September the maJonty of the InfectIons observed were due to Pyrtcularta m the 
locatIons vIMted At Ndop and Menchum valley a few ~pots were observed The locatIOns 
most lieverely attacked by Pyrtcularta were the Mbo Plam, Tonga and Balgom, 40 days after 
seedmg, WIth an mdex of attack of 20, 16, 18% re~pectIvely 

In October, the attacks on fobage due to Pyrtcularta dIsappeared m Ndop, Menchum, 
Befang, Babungo and Bamunka On the other hdOd one observes the presence of 
Rhynchosportum m Befang, Babungo, Menlhum, Bdbungo and Bamunka, andAaocylmdrtum 
m Ndop, Menchum and Badounga In tillS penod the ~tems are sull beanng Pyrtcularta m 
the Mbo Pldln, Bdigom, Dschang, Tonga and Badounga 

Helmmthosporzum has been oblierved 10 October 10 Balgom, on late transplanted nce 
10 Tonga, 10 upldnd nce fields 10 the Menchum valley On the whole the 10dices of attack 
decred~e~ MgmfiLdntly 

In November dunng our tlurd VISIt, Pynwlana redPpeared on necks and leaves at 
Befdng, Mbo Pldm, Bdigom, D~Lhdng dnd Bddoungd It WdS ob~erved on ledve~ under fdmy­
condItIOns at Tongd, Bdbungo and Bamunka In the 10 10latlOns vIMted, the leaves and the 
heads were especIally attacked by Cercospora and Helmmthosponum whIch at tlus tIme of 
year, are present everywhere and Cduse a sIgmficdnt dI~coloratIon of grams ThIS work needs 
to be pur~ued 

SenSIuVlty of nce vapetles to the patho~emclty of Pyr[(ulanq oryzea 

Tests to detect senSItIvIty of some vanetIeli of nce to Pynculana oryzea were done 
under ramy condItIons at D!>chang, Sdntc..hou and Ndop (T dble 2) Seven dIfferent varIetIes 
and three check vanetIes (IRATI 0, T AINAN V and ANNA 2) were utIlIzed 

Table 2 SensItIvIty of varIetIes of rIce In three dIfferent SItes 

Vanetles Dschang 

lRAT 10 R 
TAINAN V R 
ANNA 2 S 
ITA 116 R 
PIO-CAN-TAO HR 
CO 25 S 
WAQ WAQ MR 
SPREADER HR 
USEN MR 
lRAT 13 R 

R = RESISTANT 
MR = AVERAGE RESISThllCE 
S = SUSCEPTIBLE 

Locatlons 

Santchou Ndop 

R HR 
S R 
S HR 

HR R 
HR R 
HR S 
S R 

HR R 
S R 

MR R 
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A~~e~~ fluctuation 10 blast virulence 

Fifteen nce vaneues conslst1ng of differenuais from WARDA - BOUAKE wIth known 
levels of resIstance were sown 10 upland condluons for a penod ot seven months between 
May and November 1993 at Mbo PlalO 

The trIal was based on the umform blast nursery WIth spreader rows no artificial 
100culauon was done The blast mCldence was natural Both leaf and neck blast were scored 
Based on the reacuon of Individual vaneues over the test penod, the reacuon pattern of the 
u~ed vaneues can be classifified a~ follows 

1- lesIOns seldom formed generally, but few, nonextendmg, elliptiC 
2- lesIOns formed more profusely especially dunng dIsease severe months 

On the bdsl~ of the above key, varIetIes were cldsMfied mto 3 groups Groups, score 
and varieues are shown In table 3 

Table 3 Regrouplng of blast reactlon of dlfferentlals 
varletles based on follar reactlon at Mbo Plaln 

Group DIsease Type of leSIon Sporulation VanetIes 
Score (occurence) 

1 0-3 sporadIc nIl D1, D2 

2 4 - 5 few sllght D2 D7 D12 D6 D13 

3 5 - 6 moderate moderate D3, D4, D5 
D8, D9, D10 
D11, D14, D15 

ThIS tnal suffered from the methodology It was planted too dense Most of the test 
plant dId not grow It IS proposed that the trial be repeated, the methodology should be 
changed and the trial be planted In the penod from February to March (First cycle) 

Screen for bla~t resistance 

Twenty-two Vdfleues were te~ted tOf thelf reactIon dgdm"t bla~t m upldnd c..ondltIons 
m Mbo Plam The test entrIes Included two resl~tant and two su~ceptIble checks Scores of 
blast dl~ed~e on ledve~ were taken up to ~evcn weeks dfter ~owmg dnd Idter the neck mfectIon 
was recorded after flowenng Based on the reactIon pattern of mdlvldual vanetIes over the 
test penod, the reacuon of the varIeties are grouped as put m table 4 
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Table 4 RegroupIng of the test varIetIes accordIng to theIr 
reactIon to leaf and neck blast 

Leaf blast 

H R R MR S HS 

WAB 56-125 ITA 257 Moroberekan WAB 96-13-1 IR S 
WAB 181-11 WAB 56-104 IDESSA 13 WAB 56-50 USEN 

WAB 5 -57 Ishlkan sheroke FARO 33 FARO 29 
FARO 37 SIPI 692033 
WAB 99 - 14 WAB 32 - 60 
FKR 27 WAB 165 
FKR 33 ITA 112 
WAB 56 - 39 
ITA 257 

Neck blast 

Shekan 
sheroke WAB 165 Morobereban IR 5 
sheroke 
ITA 257 WAB 96-13-1 WAB 56 - 104 USEN 

WAB 181-11 FARO 29 IDESS! 13 
ITA 112 FARO 33 WAB 56 - 50 
FKR 33 WAB 32 - 60 SIPI 692033 

WAB 56 - 57 WAB 165 
WAB 99 - 14 WAB 56 - 39 

The tollowmg entrIes showed good reSIstance m both leaf dnd neck bldst IT A 257, 
IshIkan sheroke, WAD 181 - 11, WAD 56 - 125, WAD 56 - 104, WAD 56 - 57, FKR 27, 
FKR 33 Vaneties WIth a high mark of mCldence were the followmg IR5, USEN, FARO 
29, WAB 56 - 50, SIP! 69 2033 

Blast dIsease pattern dunng 1993 - 1994 

The blast dIsease pattern at Santchou, Mbo Plam dunng 1993, IS not yet completed 
The objective of thiS exerCllie IS to obllerve the peak penodll of bldllt InCidence and to deVise 
screemng tnals to effectively screen for bla\t resistance The disease mtensity IS gener dlly low 
m July - Augu~t (FIg 1) 

Re~earch on disease reSIstant vanetIes ang new IntroductlOns In compardttve trIals. 

From 1981 to date about 10,000 vanettes or hnes have been mtroducted to Cameroon 
They hdve been tested for theIr adaptabIlIty to local nce growIng condittons 

The varIetIes or hnes haVIng a good reSIstance to dI~ed~e (Pynculana, 
Rhynchosponum, Acrocyltndnum, etc), cold tolerdnce and d good pldnt appearance hdve been 
proposed dS pdfents for varIetal selection 
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The matenals of Globdl Inger and Inger Afncd hdve been mtroduced withm the 
framework of AIRPSS, AIRON, AND ARLRESS dt Mbo Pldm A good number hdve been 
selected and propo!led for varIetal Improvement 

AIRPSS thIS group was composed of 150 entrIes The matenal of thIS group was very 
senSItIve to pynculana (leaf and neck) Only 30 entrIes were kept for further testmg 

AIRON One hundred entrIes made up thIS group ThIrty of the'ie were retamed and 
proposed for vdflety Improvement 

ALRESS ThIS group of 100 entrIes was tested under Irngated condltIon~ ThIrty entrIes WIth 
good dddptdbIllty were \elected dnd propo\ed tor vdnety Improvement 

IRCTN ThIS group of cold tolerdnt varIeties WdS pldced dt Ndop FIfteen of the~e varIeties 
or hnes were retamed especIdlly for theIr tolerance to cold dnd abo for theIr resIst.mce to 
sheath rot and pynwlna 

Study of the IOfluenle of cultufdl practJces on the mCIdence of flce hldst 10 Ndop Piam. 

- Effect of NItrogen nutntIon on the mCIdence of the pyncultuna 

ThIS study was composed of SIX dIfferent levels of mtrogen apphed under Irngated 
conditIon'i at Santchou 

The resultdTh mdlcdte 

The Fnedman's te'it ~howed that thele were no MgmfKdnt dlfference'i between 
mtrogen leveb tor leveb of dttdlk Thl~ wnfirmed the cld\SltkatlOn of the vdflctIes from 
most to led~t reslstdnt over dll mtrogen levels The V4 (CI'iadanc) appears to be the most 
reSIstant whtle V5 (CICA 8) IS the mo~t SUSleptIble to tobdr pynwlana (table 5) 

~ Effect of NItrogen applIcatIon on pyrlcularla InfectIon 

VanetIes Mean return of the 4 replIcatIons (tjha) 

NO N20 N40 N60 N80 N100 

V1 4 559 4 150 4 451 4 081 5 019 5 007 
V2 4 246 4 993 4 621 4 475 4 623 4 876 
V3 4 303 4 154 4 110 4 550 4 346 4 584 
V4 4 012 4 185 4 637 4 309 4 958 5 014 
V5 4 774 4 679 4 733 4 766 4 958 5 014 

The re~ul~ obtdmed for the dttdlk of nelk hId\t (tdble 6) dre not dndlogOlJ\ to tho'ie 
of the leaves The mfluence of the dIfferent rate'i of mtrogen on mfectlOn are not dearly 
demonstr dted on the neck 
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ThIS makes us belIeve that thele I~ not only a dIfference of senMtIvlty among vaietIes 
but also, a vanabilIty of the vIrulence of the Pynculturana oryzea III the field or the cultural 
cycle The second cycle, the penod of thIS test, IS not favorable to the dIsease Based on these 
results there does not appear to be a relation between YIelds and ffitrogen applIcatIOn levels 
on one hand and between the observations of attack and YIeld losses, on the other hand 

Table 6 Effect of NItrogen applIcatIon on IncIdence 
of Heck blast 

VarIetles Scores on Stem blast Mean 3 ObservatIons 

NO N20 N40 N60 N80 N100 

V1 6 47 4 15 6 66 7 51 7 51 4 94 
V2 5 68 5 22 6 69 7 04 5 49 8 06 
V3 5 84 4 814 6 63 5 01 5 47 4 60 
V4 3 54 3 34 5 24 2 94 2 94 4 30 
V5 6 17 6 03 4 20 492 4 84 3 70 

Table 7 Effect of NItrogen FertIlIzatIon on lncldence of 
leaf blast 

VarIetles Scores of blast on leaves mean of 3 observatlons 

NO N20 N40 N60 N80 N100 

V1 2 5 3 25 4 00 3 75 3 5 4 25 
V2 2 5 3 00 3 25 4 00 4 00 4 00 
V3 2 75 3 00 2 75 3 75 3 50 4 00 
V4 2 5 2 25 2 75 3 25 3 00 3 75 
V5 3 2 3 50 4 00 4 75 4 7 4 75 

Effect of pldntmg ddte on mCldence of Pyncyldna 

For thIS tndl 4 planting dates were tested The vanetIes used were the be\t selections 
The tndi ~howed that there l~ more mtecuon tor the fir~t pldllung ddte (18 Sept) than for the 
others and that there IS a sIgmficant dIfference between the second and thIrd dates (26 Sept 
et 9 Oct) 

For these dates vanety V5 (CICA 8) I~ more susceptIble than V4 (Clsddane) V4 IS 
less suscepuble at the tint plantIng date than the others The last pldntlllg date (21 10) IS the 
worst There was no eVIdence of any effect of the dIsease on YIelds The deltd obtdllled Me 
stIll not enough to permIt defimte condU~IOns ThI~ trIal should be contlllued 

Effect of Method of SoIl PreparatIOn on InCIQ~mce Qf Pxnc.ulru:!d 

Three types of SoIl preparatIon were tested (table 8) Two of our belit VdfletIe\ (CICA 
8 and ITA 222) were ulied 
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ThIS trldl ~howed thdt ~Oll plepardllon method Ml, puddlmg wIth cdge wheeh, was 
the best Methods M2 and M3 commonly used by fdfmers, predlspose flee to blast attdek 

Table 8 Effect of sOlI preparatIon method on InCIdence 
of pynculana 

Caracterlstlque Methods of preparatIon of sOlI 

Ml M2 

InCIdence absent untll presence pyn-
of flowenng culana, Rhyn-

DIsease LIght attacs chosponum 
of Phynochonum after tlllenng 
at hllenng 

TOXICIty none sllght tOXl-
CIty In Hon 

Insect Damage Insignlilcant average, ereA 8 
attacked more 

Developement Very good average 
vegetatlve, 
VIgor of 
plants 

Tillering strong average 

Plant ereA 8 CrCA 8 and ITA 
was better 222 IdentIcal 
than ITA 222 

Ml = PuddlIng WIth cage wheels 
M2 = tIllage WIth daba and puddlIng by foot 
M3 = tIllage wlth daba 

M3 

stnng lnf-
ectlon after 
transplantlng 
pynculana 
sponum 
on every 
vanety 

tOXlClty In 

Hon very 
pronounced 

Very 
pronounced 

heterogenous 

weak 

These vanehes 
were yellow 
lndicatlng 
a lack of N 
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Blast dtsea~e pdttel n 

A project on the bld~t dl~edse pattern at Mbo PlaIn IS not yet completed 

The objective wall to ob~et ve the pedk penod~ of hla~t IncIdence dnd to deVIse 
s(ree1l1ng ttlals to effectIvely streett for blast re~l~tance The hla~t dl~edse rCdctlOn dunng the 
studies under ildtural COildltlot'ls 00 a hydromorphlc ~011 at Mho pldIn revedl 

a) The IntenSIty of blast attack vatied from varIety to vdrlety and wIth plantmg 
ddtes 

b) The degree of both leaf and neck bla~t Increa~ed with late pldntIng 
c) ReSistant vanetles lIke Nang NG hlep 75-5, cIsadane ~howed con~Iderahle 

stahIltty 11'1. reslstdnce throughout the te~tIng perIod 

Chemical control of nce dl~ea5es 

Fungicidal control of nce dlsea<;es IS effectIve and economIc when u~ed hy nce 
production autonttes such as SEMRY, SODERIM and UNVDA It IS u~ed hy hlg farmers 
10 agnculturally advanced countrIes, where It ha<; been widely adopted In any way the 
research should aIm to select the chemical to be u~ed, the approplate time and method of 
apphcatIon of these chemmlcals In order to gIve an an~wer to thelle questlonll, many 
chemIcal trIals have been conducted at Mho PlaIn durIng 1991-1993 agrIcultural campagn 
Some of the~e are 

Screenmg of fungicides 

Three funglcldeo:; (Grex-ix, KItazme and Bre<:;tan 60) were compdred to Pelt 44, a 
product used smce 1980 on statton 

ThIS <;tudy was done under IrrIgated condItIons at Santchou, Mho Plam It IIhowed that 
Grex-Tx IS <;tatl<;tlcally equal to Pelt 44 and better than the two other fungICIdes (Tahle 10, 
table 11) 

Table 10 Performance of the fungICIdes 

Treatments YIeld t/ha % gaIn 

Pelt 44 5 916 + 25 
Grex Tx 6 218 29 
KItaZlne 5 520 16 
Brestan 60 4 985 5 
Untreated Check 4 726 
StatIstIcal slgnlflcante S** 
CV % 21 
PPAS to 0 05 In t/ha 3,75 
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Penods of dpphlduon of Grex-Tx 

Thl\ ~tudy hdd the obJective of determinIng the number dnd be~t times of apphc..atIOn 
to stop the attdck In the field at Sdntchou (Mbo PldIn) The dl\ed~e Infec..ted the pldnt~ dunng 
the vegetdtlve pha~e (tIllenng) A ~eed treatment followed by a Single fohar tredtment at 
tlllenng gave a good productIOn of green matter and grdIn Yield Table 11 

Table 11 study of the applIcatIon perIod of Grex-Tx 

Treatment YIeld tjha % GaIn 

Check 5 324 
Treated wlth 
Brasslcol + 1 treatment 6 355 + 19 
Treatment at tillering 
Treated at 
TIllenng 6 128 15 
Treated + treatment 
at tlllering and agaIn at 6 166 15 
20 days after plantIng 
Treated at tillering 
and 20 days after plantIng 5 895 
Mean 5 975 
S statisticu 
% 16 
to 0 05 tjha 

SoIl treatmt.nt WIth Funglclde~ 

Remarkable Yield los'i Wd~ ob~erved at Mbo PldIn after 2 to 3 lropS on the ~ame plot 
under raInied wndltlOns, even wht-n well mandged Compdldl~on~ were mdde between the 
effects of SOlI tredtment by d ~Ingle funglude, d mixture of fungillde'i and a non treated 
check The trldl wa'i planted In raInfed lOndltlon~ at Santc..hou There WdS no eVidence of 
tredtment effect'i on dl~ea~e development It Wa~ not venfied that the lower YIeld Wd~ due to 
the dIsea~e orgdl11~ms present Thl~ plOblem \eems complex It could be due to an interactIOn 
between the~e orgal11~me and soil mlcr001 gdl11~me~ 

In PU!VIOU\ \tudll.\ we hdve 01N .. I ved \ymptom~ attributed to DttylenGhus angu\tu\, 
a file \tem nematode on IRAT 10 dt Sante-hou, gdlh related to MelOldogyne \PP, on root~ ot 
Taman V under IdlIlkd wndillon~ 111 expelllllental plOb 01 Santchou 

Although fungicidal wntwl ha~ becn plOvcd efkcllvl. unde1 IeM .. ,lfch c..ondIt1on~, very 
few tdlmer~ hJve Jdoptcd the pl<lLtllC Some of lhe leJ\on\ tor thl\ die the tolloWIng 

* Low ba~lC yleld~ Averdge giaIn Yleld\ In \mdll - ~c..dle farmer dre between 
300 and 500 kg/hd Ev(.n If fungiCide applKatlOn could double thl'i Yield, the 
re~ult would not be ewnomK 
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* 

* 

DIfticultIe~ m obtllnmg fungIcIdes and appit<..atIon machmery, and theIr hIgh 
(..Q~t tor small-~cale farmers 

Lack of expertIse and lack of advIce on the use of spray machmery and on Ib 
mamtenan<..e 

325 IN SERVICE TRAINING 

In 1992 the urut leader went to a crop protectIOn (pathologl~t\ - entomologl~t\) 

momtormg tour to N Igena and Cameroon 

In 1993 the urut leader went to a multIdIsCIplInary morutonng tour to Ivory coast dnd 
Ghana All these tours were orgamzed and fmanced by the west AfrIcan Rice Developpment 
ASSOCIatIon (WARDA) 

The followmg students of the uruversIty of Dschang wrote therr memOires under the 
supervlSlon of the umt leader 

POKAM NANA BlaIse 1990 

Etude de l' efficacite de quelques fQnglcIdes-ilans -la lutte contre la pynculanose et 
evaludtIon de~ pe~te~ de rendement dues it Pynculdfld Oryzae CW sur trOIS vdflete de nz 
dans la Plame de~ Mbo 

DOUANLA DellIS 1991 

Effet de la nutrltItIon adoptee sur l'mcidence de la PyncularlO~e due a Pynculana 
Oryzae sur cmq vanetes de nz dans la Plame des Mbo 

T AKALA Samuel 1991 

Etude de l' effet de la denslte de populatIons et de deux mveaux de fumure sur 
l'mcldence de la Pynculanose due it Pyncularta Oryzae sur deux vanetes de nz vulgansees 
dans la Plame des Mbo 

3 2 6 PRIORIIES FOR FUTURE RESEARCH 

* 
* 
* 
* 
* 
* 
* 
* 

Assess fluctuatIon m blast vrrulence at Mbo Plam and Ndop Plam 
Screen for pest resIstance IPM 
Blast disease pattern 1993 - 1994 to be contInued 
Screen eltte vanetIes for disedse reSIstance (NCVT) 
Screen for leaf scald reSIstance 
Screemng for resistance m breedmg lInes 
Morutor or score Inger-AfrIca new mtroductIons 
Survey of flce dIseases m all nce growmg zones of Cameroon 
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3 2 7 PLANS TO SUSTAIN RESEARCH EFFORT 

VandtIOns III dI~ease IncIdence and seventy are apparent In the dIfferent nce groWIng 
dreas of Cdmeroon It IS therefore Important that the program to develop culuvars WIth 
reSIstance to the mdJor dI~ed~e~ consldenng other factors IndudIng envIronmental condluons 
and wltIvauon prdcuces In the area of Intended culuvdtion 

Of all the nce grOWIng aredS of the country, Mbo pfaIn In-the We~t and Ndop PlaIn 
In the north we~t hdve the gredte~t need for dI~ease reSIstance In cultIVar\, be('du~e the 
CLiMA TIC tdctor\ In these regIOns favor dI~ed~e~ development It IS therefor Important 

a. 

d) resedrch program for the west and north-we~t provInce~ con\tantly emphasIze~ 
development of cultIvar~ reSIstant to bldst dnd other dISedSe\ 

b) All newly Imported entnes dt fIrst be tested for dI~ease re~I~tance at Mbo PlaIn 
before they can be grown ehewehre In the wuntry 

It has been mdny tImes observed thdt good YIeldIng varieues WIth very good dIsea~e 
reSIstance showed susceptIbIlIty to leat scald It IS therefore very Important to develop 
vaneues reSIstant to both bldSt dnd leaf sCdld 
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4 CEREALS AGRONOMY RESEARCH UNIT 

4 1 INTRODUCTION 

The NCRE Cereals Agronomy Umt dunng the Idst three years has conducted reseMch 
on mdize agronomy, on sorghum agronomy and on multIpurpo\e gram legume~ ~pelle~ The 
umt has devoted about 70% of Its research efforts to maize agronomy dnd mulupurpose gram 
legume speCIes The umt ha~ devoted about 70% of I~ research efforts to maIze agronomy, 
about 20% on sorghum agronomy, about 10% m the study of gram legumes spelle, For 
research purposes, the area IS dIVided mto three mam regIOn~ The hIghland plateaus of 
Adamaoua, the suhhumld lowland savanna, and the semi-and lowldnd ~avanna In the~e 
regIOns, the ared under traditional and mtensive maIze culuvatIOn 1~ e~tlmated to be around 
70,000 ha while the total area under sorghum production IS about 43,000 hd Must of our 
research work WdS carned out m the subhumld lowland savanna 

4 2 OBJECTIVES 

To Idenuty dnd evaludte the ImpdLt of the mdm agroLilmdtlL dnd mandgement 
wnstramts on the productIon of maize and ~orghum and cereals-based croppmg ~y,tems m 
the mam zones of North Cdmeroon (con~trd.mt IdentIficatIon and evaludtIOn) 

Test different agronomIc techmques m order to alleVIate these constr amts and mcrease 
the su~tamabhhty of the croppmg systems To develop appropnate Pdckdges of Improved 
cultural pr dctILe.., tor mdlze and ~orghum fMmers m the context of the dIfferent croppmg 
sy~tems u~ed m the regIOns (technology ge&erdtIOn) 

To partlupate m the extensIOn of the Improved agro-techno]ogies m clo~e cooperdtIon 
WIth the agencle, m charge of agncultural development (technology tran~fer) To tram 
natIOnal staff m dgronomK field research and management (trammg) 

4 3 CONSTRAINTS FOR INCREASED MAIZE AND SORGHUM PRODUCTION 

a- Imutficlent dnd/or erratIc ramfall m many zones of the lowland ~aVdnna 
b- 1dlk of adeqUate uoppmg ~y~tem~ to mamtam long-term ~ustamdble crop and 

,Oil prodULtIVIty 
c- RdPId proce~s of so11 degraddtIon and eroSIOn The type of mten~lve and 

dggressive ramfall IS causmg ~enous eroSIOn problems m the fragIle ~Olls of 
the regIOn when cultIvated SubstantIal amounts of ramfall water IS lost by 
run-off 

d- SoIl fertIlIty problems, defiCIency of several nutrIent elements (partlwlarly N, 
P, K, Zn, Mg) and low levels of organIC matter m many SOlIs 

e- Inadequate knowledge on cultural prdctIces (land prepMatIon, soIl and water 
management and conservatIon, planting dates, plant denSItIes, weed and Stnga 
management, fertIlIzatIon mtercroppmg techmques, IrrIgatIOn, crop rotatIon, 
Improved fallow management) 

f- Weed problems (mcludmg) 
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g- Stngd problem on maIze dnd ~orghum 
h- DII,Cdl,e and pe~t (maIze ~treak Vlru~, bhght~, In~ec..ts rots, termlte~, borers, 

blfds, monkeys ) 
1- Crop lodgIng 
J- Lac..k of proper storage facIhties 
k- Lack of appropnate mechanIZatIOn and tooh 
1- Lack of marketmg channels and organIzatIon 

4 4 ACCOMPLISHMENTS 

4 4 IOn-farm tnals/demonstratIOn With conservatIon farmmg technology (farmers' 
managements 

441 1 On-tMm testIng and demonstratIOn WIth mInImum tIllage (1991) for w~tdInable 
croppIng sy~tems In the subhumid lowland ~ayanna! 

One ~et of on-farm tnals mvolvIng N fertIhzatIOn and mInimum ullage was conducted 
dunng the 1991 croppIng ~eason The maIn obJecuves of these expenments were a) to 
determIne the response of maIze to dIfferent N feruhzer rate~ under a IDlnImUm ullage system 
In 13 farmers' field ... located In the West and South-East Benoue regIOn~, b) to evaluate the 
performance of the newly avaIlable maIze vanety CMS-S704 In dIfferent agroecoiogical 
zones under farmers' condluon, <..) to Introduce a sy~tem of ally croppIng With pIgeon pea 
hedgrows In farmers fields 

ThiS study show among other thmgs that - Growth of maize variety CMS-S704 was 
relatively good In most location~ Thl~ vanety ~eem~ll adapted In the~e dlfterent 
agroecologlcal zones Furthermore, thiS expenment demonstrated once more that a reasonable 
Yield can be obtdmed In farmers' field~ under a minImum tIllage sy~tems In the subhumld 
lowland savanna ot North Cameroon RegardIng the 4!ley croppIng sy~tems u~ed In thl~ 
expenment, pigeon pea growth was con~ldcred ... atI~tac..tory when planted earher In June 
Results are m Table 1 

4412 On-farm test!DemonstratlOn WIth Interplanted maIze!canavaha under mInImUm 
tillage sy~tem In the subhumld lowland ... avanna ([Mmers' management 1992) 

Interplanted tallow (legume!cerectls) and mInImUm ullage Me two Important strategIes 
for sustaInable croppmg systems The use of Interplanted fallow WIth appropnate legume 
species has the advantage of prodUCIng an abundant mulch which helps In the protecuon of 
soIl whIle redUCIng the mtenslty of weeds 

ThIS expenment has been conducted In 1992 The legume species Canavalza ensiformls 
was used as test crop at an Interval of 4 meters between plant on the row It was planted 3 
weeks after maIze plantIng, one row of canavaha every two rows of maize Tnals were set 
up on one ~Igth (1/S) ha In SIX dIfferent farmers fields located at DJahngo, Ouro-Labo and 
BadJouma There was no land preparauon WIth mechanIcal Implements Only a total 
herbiCIde (paraquat 411ha) was appbed at plantIng ume In wmbInatIon WIth the pre-emergent 
herbiCIde (pnmextra 2 l!ha) 
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The mam objectIves were to eVdludte at 6 locatIons under fMmers condItIons and 
management a systems of mterpianted fallow (maize/canavaha) planted WIth mirumum tIllage 
and to evaluate the performc:tnce and acceptance by farmers of the reSIdual effects of 
mterplanted legume speCIes on soIl ferulity dnd YIeld of subsequent maIZe crop Results are 
shown m Table 2 

The (2 1) mterplantmg system used ~eems a satJ.~fac~ one as the competItIon 
between the legume canavaha and the maIze crop was not strong enough to reduce maIze 
YIeld sigruficantly 

4 4 1 3 
~ 

On-fdrm te:>t/DemOn'itratlon WIth mterplanted fallow WIth maIze/legume 
speCIes under conventional tillage and hedgeIOw of pIgeon peas. (Farmers 
management) 1992 

ThIS expenment wa~ ('dlTied out m 1992 dt OUIO-Ldho dnd BeldJoUina m 6 fdrmer\' 
fields A RCBD WIth 2 replIcatIons per SIte was set up usmg a system of Blocs dIsperses The 
same mterplanted pattern de'icnbed above was used The legume speCIes mvolved m the 
dIfferent treatments were canclvalIa, CrotaIMIa, pIgeon peels The check plot was mono-crop 
maIze A hedgerow of plgeon peas was planted every 7 meters 

The mam objectIves were to compare under farmers' conditIons and management the 
Impact on maIze performance of these dIfferent mterplantIng systems (maIze/legume) WIth 
those of monm.rop maize under conventIoncll tIlldge elt several locatIons, to evaluate the 
reSIdual effects of the legume ~pe(,les on SOlI feruhty and subsequent YIeld of maize crop To 
mtroduce to selected farmers the system of mterplanted fallow as well as allow croppmg WIth 
hedgerows of pIgeon peas 

In 1993, the same expenment was carned out at Ouro-Iabo and DJahngo m 6 farmers 
fields but cowpea wa~ replaced by calopogonlum muwnOldes Re~ults aIe shown m table 3 
Most of the farmers showed a pOSItIve reactIon towards mterplanted tallow and the hedgerow 
system WIth the pIgeon peas 

4414 Effects of mterplanted maize/legumes under conventIOnal tIlla&e on maIze 
performclnce at seyerell farmers' field m the !)ubhUImd lowland ~clYelnna (1992). 

Tills trIal mvolved 2 treatInents WIth mterplanted felllow (m 1992) mdize/cowpea plus 
canavaha and maIze/pIgeon peas plus canavaha usmg the 2 1 pattern The trIals were carned 
out m 10 farmers fields located m Sanguere and DJalmgo Results are shown m table 4 

4 4 2 Research on multIpurpose legume species for sustainable crOpping systems In 

the subhuIDld lowland SdVannd. 

A set of 2 expenments on mUltIpurpose legume speCIes for sustamable croppmg 'iystems were 
planted at DJahngo 
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442 1 Response of maIze and sorghum to mterplanted fourrage legume, 

Tlus expellment whICh ~tdrted m 1991 mvolved the use of 4 legume tordge specle'i 
Canavalza enszjonms, Stylosanthes hamata, Calogopomum mucunOldes, dnd Cajanus caJan 
The legume speCIes were planted at the same time as maIze and sorghum usmg a pattern of 
2 rows of cereals tOl 1 row of legumes The spac.mg between malze tow was 1 m A 
moderdte dmount ot fertIlIzer WdS used Interpldnted ceredl-Iegume~ WdS u~ed lfl dn effort to 
lflcrease the economIC value of the system and kame It more attractIve to farmers 

The mam objectives were to study the performdnce of maize and sorghum grown 
m an mterplanted tallow sy\tem WIth forage grown m an mterplanted fallow system WIth 
forage system legume speCle~ and to develop lIustamable and profitable production systems 
of cereals and iOlage (tOl hve~tock) whIle Improvmg sod propertIes (mtegratIon 
crop/hvestock) 

ObservatlOns made m the maize trIal seem to mdIcdte that a better time to plant some 
legume species (hke crotdlana, calopogomum) would be about 3 weeks after plantmg maize 
Tills relay system could reduce plant competItIon m case of severe dry spells or erratIc 

«::l 
ramfall patterns 

4422 Second C-IQP-pmg Season (1992) re'ildudl effe<.t~ of 3 Legume specIes 
(lntlrplanted WIth maize In 1991) on maIze periormdnce m subhumtd lowland 
SdVdOn4.." 

ThIS expenment was \tdrted m 1991 The mam objectIve IS to evaluate the reSIdual 
effects of these legume speCIes used m mtercroppmg With maIze m 1991 on the maIze YIeld 
The legume spec]e" u\cd were the ~ame m 1991 which regrew m 1992 except pIgeon peas 
The monocrop mdlze-mal2;(;! Wd~ u~ed as d control Each treatment wa~ dIVided mto two sets 
of subplots One \et of ~ubplot~ With maize, WIth two levels of fertIlIzatIon for each 
treatmentl, no fertlltzer and WIth tertIlIzer A system of mmlmum tIlldge was used thiS mal 
WIth the legume mulch after kIllmg regowth by herblclde~ (gramoxone) In the other ~ubplots, 
the legume specle~ were left WIth regrowth m an effort to momtor the amount of bJOmass 
produced by the regrowth and as well as the abilIty of these legume ~'Pecles to complete and 
suppress weed Results are shown m tdble 6 (a) When no fertIlizer was u~ed, the legume 
treatment produced an extrd gram Yield of maize of up to 1 08t/ha( +92 %) as compared to 
monocrop malZe For Stylosanthes, bIOmass was, 9 3 tlha and It gave good weed 
suppressIOn Canavaha had very httle regrowth and weed suppressIOn was poor 

In 1993, tlus expenment was contInued 

In the thrrd croppmg season (1993) there wele reSidual effects of only two legume 
speCies, mterplanted WIth maIze m 1991, on maIze performance The objectIves are the same 
as 1992 The subplots where the legume species were left WIth regrowth m 1992 received two 
levels of fertIlIzation, no fertIlIzer and With fertIltzer 

Results are m table 6b When no fertIhzer was used, the legume treatment gave an 
mcrease m gram YIeld of maize up to 2 21 tlha (138%) as compared to monocrop maize 
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4423 Effect of dIfferent mterplanted ~ystem (maIze) legume specIes) on maIZe 
performance m lowland savanna (1992), 

ThIS study whIch started at DJahngo m 1992 has been conducted wIth the legume 
specIes canavaha, Crotalana, casSia obtubifoha, Stylo~anthes, PIgeon peas, Cowpea The 
legumes were planted 3 weeks after maIze plantmg used a pattern of 2 rows of cereals for 1 
row of legumes The spacmg between maIze rows was 1 m Interplanted cereals/legumes was 
used ill an effort to mcrease the econOffilC value of the system and make It more attractIve 
to the farmers of the reglOn The ObjectIves were to evaluate the performance of maIZe 
grown m an mterplanted system WIth several specIes of legumes, to evaluate the resIdual 
effects of these legumes on sou fertility and subsequent maize yIeld Results are m table 7a 

4424 Second croppmg season 1993 Residual---effects of 8 gram legumes on maIze 
fertIlIzatIOn m the subhumld lowland ~avanna, 

ThIS startt.d at Djalmgo m 1992 whele gram legume speCIes were planted crotalana, 
canavalta, mucuna, pIgeon peas, cassIa obt Stylosanthes, Calopogoruum and cowpea 

In 1993, each treatment was dIvIded mto two sets of maIze subplots, WIth two levels 
of fertIlIzer, no fertIlizer and WIth fertIlIzer The mam objectIve was to evaluate the reSIdual 
effect on soli prOdUCtivIty of these legume specIes Results are shown m tdble 7 b The 
observatIOns on thIs trIal confirm that these legume speCIes are well adapted to the 
agrochmatIc condItions of the sudan gumea savanna as well as to mterplanted fallow system 

4425 Response of maIze and sorghum to mter:vlanted &ram le2ume speCIes m the 
subhumId lowland sayannJ!... 

Tills expenment WhICh has been conducted at Djalmgo mvolved the use of cowpea, 
pIgeon peas, a mIXture of pIgeon peas and cowpea crotalarta (Improved fallow) and 
monocrop The plantmg patterns used were 2 rows of maIze (or sorghum) WIth 1 row of 
legume speCIes The lllterrow spaclllg between maIZe was 1 m A moderate level fertilIZer 
was used MaIZe and sorghum were planted at the same tIme WIth the legume crop The mam 
objectIve of thIs study was to evaluate the performance of maIze grown III an lllterplanted 
system WIth gram legume crops Results are shown m table 3 It IS mterestmg to note that 
the competItIon due to the food gram legume YIeld was greater than that of the legume forage 
crops 

443 Study on Crop RotatIon system In the subhumtd lowland 

4431 Effect of dIfferent crop rotatIOn system on the performance of maIze and 
sorgllum (1991) , 

Tills study has been started m 1989 at Djalmgo where 7 precedmg crops were used 
Cowpea groundnuts pIgeon peas, soybeans, crotalarta, cotton and cereal A rotation system 
cotton/Cereals (as practIced by many farmers) was used as check All the precedmg crops 
were planted usmg conventIOnal tillage and harvested m 1990 Followmg farmers' practIces, 
crop reSIdues were removed from the SOlI before plantmg the cereals m 1991 The mam 
objectives were to {.ompdfe the performam.e of maIze and sorghum after severallegummous 
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and non legumInous crops WIth theIr pertormance after cotton to compMe a system of 
Improved fallow management WIth a crotalana WIth dItferent of crop rotatIOn USIng gram 
legumes These re~ults confu med once more the Value of Crotalana as a valuable component 
In an Improved fallow system management tor the regIOn In 1992, the same expenment was 
conducted by rotation cereals/legume 

4432 ReSIdual effects of dIfferent legume crops used In rotatIOn system Nitrogen 
fertIhzation of maIze In subhumld lowland savanna (1991). 

ThiS expenment which WaS ~tarted In 1989 was carned out In 1990 and 1991 on 1 ha 
at Djahngo Four legume crop~ were u~ed a~ precedIng c..rops glOundnut~, pigeon pea~, 
cowpeas crotalarld (dn Improved fallow) and a control treatment conMstmg of contmuous 
croppmg of cereal Four level~ ot N were applIed atter each mam treatment 0, 45, 90, 135 
kgs N/ha (usmg Ured dS N source) The maIn objectIves were, to determme the response of 
maIze to N fertIlIzdtIOn a~ affected by these dIfferent legume precedIng crops, to compare the 
Improved fallow system WIth crotaldna In 1992 dnd 1993, thIS expenment WdS carned out 
In the same conditIOns as In 1992 Cumulative results for the 3 years are shown m table 9 

444 Effects of different rdtes oftourteau de coton (cotton seed cdke) on maIze YIeld 
In subhumld lowland ~dvannd of North Cameroon (1991) 

The u~e of lOCally avaIlable orgdllIc by-products could contrIbute sIgmficantly to the 
sustamablhty of the croppmg ~y~tem m the lowland savanna as mmerdl (Imported) fertIhzer 
has become very expensive The use of tourteau de coton (T C ) as a partIal substitute 
deserves careful ~tudy ThiS experIment whll-h was started m 1990, was carned out m 1991 
The ultlmate obju"tIve of thIS study IS to determl!le the most economIcal and prc:lctIcal 
wmbmatIOn of T C and fertIlIzer In order to achIeve good and 1Iustc:lmc:lble Yields of maIze 
Three rates of T C were u'ied 0, 300, 600 kgs/ha. The T C IS an orgamc by-product WIth 
8% Nand 1 % K Two fertIlIzer (ates were u'ied the rate recommended by SODECOTON 
and used by many tdrmers and half of thl~ rate Both fertIlIzer and T C were apphed banded 
one week after maize emergence At thIS rate 1 kg ot T C was assOCiated WIth an mcrease 
of 2 83 kg of maIZe gram 

In 1992, the Sdme expenment was carned out In the same conditIons and With same 
objective At thiS I ate, 1 kg of 1 C was aSSOCiated With an Increase or 2 49 kgs of maize 
gram CumulatIvl fl",\ults are ~hown m tc:lble 10 

445 Effect of cow manure on mdlze performance III subhuIDld lowland savanna 
(1992) 

ThiS expenment has been conducted III 1992 at djahngo PrevlOus expenments have 
shown that cow mc:lIlUre helps Illcrease YIeld of maIze m thiS region However, the amount 
of cow manure needed (5 tlha) to effect a sIgmficant Impact on YIeld IS an obstacle to Its use 
as collection of manure requITes a lot of work and an adequate transport system The mam 
objectIve was to evaluate the effects of two reduced levels of cow mdllure WithOUt and With 
fertIlIzer on gram YIeld of maIze Cow manure (1 and 2 tlha as well as fertIltzer) were 
appbed banded Results are ~hown lfi table 11 
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Usmg cow manure m band apphcatlOn at a reduced rate (1 or 2 tlha) seems an 
effectIve, practIcal practIce for the farmers of the regIOn 

4 4 6 AgronomIc Research on Integrated Stnga management In the subhumld lowland 
Savanna of North Cameroon 

Performance of MaIze and Sorghum after dIfferent Trap Crops grown m rotc:ltIon on 
an Alfisol severely mfested wIth Stnga m the subhumid Lowland Savanna of North 
Cameroon 

ThIS study started m 1989 m a farmers' field at Karite In 1990, several crops were 
planted as precedmg crops groundnuts, cowpea, soybean, pIgeon peas, cotton, crotalarta and 
cereal (maize-sorghum) They were harvested m the same season 

In 1991, maIze and sorghum were planted (u~mg a spht plot desIgn) after these 
dIfferent precedmg crops A farmers rate of feruhzer was used Crops were planted at the 
end of June for the next expenment (1992) and harve~ted Stngd counD. were mdde dt 3 
tImes, 9, 12, 14 WAP (weeks after plantIng) m the 4 central rows 

The mam objectIves of thiS expenment were, to eVdluc1te at short dnd medIUm term 
the dIfferentIal response ot mdlze dnd sorghum to several trap crops grown m rotatIon on 
an Alfisol severely lllfested WIth Stnga hermontlca and to evaluate the dynaffilcs of the Stnga 
populatIOn m the tredtmenb 

Results showed that the be~t precedmg crop for maIze wai) Crotalarla, followed by 
cowpea and cotton, and for sorghum was It crotalarIa, followed by cowpea and groundnuts 

In 1992, thIS study was carned out WIth the same precedmg crops WhIch were planted 
m 1991 (soybean wa~ replaced by CasSia obtusljolla and cowpea for sorghum) The best was 
crotalana, follow cd by CasJLQ obtusljolla, Cowpea and groundnuts In 1993, thIS expenment 

C) 

was carned out m the same condItIons Cumulatlvt; result') are shown m table 12 

4 4 7 Effect of different mtercropmg of cereals/legume specIes on cereal Yields on 
an Alfi~01 mfested WIth Stnga m the subhunnd Lowland Savanna 

ThiS study whIch started m 1989, was conducted at karite (DJalmgo) m 1991, Maize 
and sorghum were u",ed a, te~t crop~ The legume ~pecies used were Crotalana cancea, 
Ca.nw ObtusifOlta The"c legume, were planted WIth dIfferent patterns 

Treatmenb. 2, 3, 4, were planted m the same rull and removed 20 days after crop 
emergence 

The mam objectIves were, to determme the effec~ of mtercroppmg patterns on mdlze 
and sorghum periormance m an Alfisol severely mfested WIth Stnga hermonthlca, To 
compare the Impact of the monocroppmg WIth mtercroppmg patterns on mdlze YIeld and 
striga populatIon m thiS Altisol severely mfested WIth stnga hermonthlw 
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In 1992, the ~ame study was tondutted but WIth Crotalana, Cas!'J1a obtusifolla, Cassia 
occldentalls used a~ a test legume specIe~ Regard10g 1Otercropp1Og patterns, the mo~t 
effective one seem~ to be the tIeatment whIch 1Ovolved plantIng one legume~ ~pecles (casSia 
obtusifolla, CasSia OccldentalLs, Crotalana) one month before planting (.ereal~ and then 
removed the legume" weeks dfter maIze emergente Re~ul~ are \hown In table 13 

4 5 IN-SERVICE TRAINING 

] 991 - 1993 

1- SIX dIfferent trd10Ing - field days were orgdnIzed "on maIze and cowpea 
productIOn dnd uuhzatlOn, con~ervatIon farnung technologIes, Improved tallow 
nMndgement dnd alley uopp1Og" from September to December 1991 for 
diffel ent groups of farmer~ and extensIOn agents of SODECOTON and ProJet 
NOId E~t Benoue 

2- Om, field ddY and one "maIze and cowpea utIlIzation day" were orgamzed for 
IRA/North re\eMcher~ 

3- In J,lIluary 1992, thele wa~ a 3 day workshop at IRA/Garoua on laboratory 
methods for the detel m1OatIon of Strlga ~eeds In soli samples and 10 Vitro study 
ot ~tngd A glOUp of 8 IRA researchers and techmCIans partIcipated 10 thIs 
WOI bhop spomored by lIT A MaIze re~earch progiam 

4- Wl helped OlgdnIZed a short course related to computer use, ma1Otenance, use 
of :"oitwdfe SYSTAT, Harvard graphICS, Wordperfe(.t 5 1 and Lotus 1-2-3 
1 he tl dInIng dCtIVlty (WhICh was held dt IRA/Garoua 10 March 1992) was 
orgdl11zed by NCRE Project and the IRA BIOmetnes Se(.tIon 

5- We organll:ed 4 field trammg days for researcher~, extension and farmers 
EmphaSIS WdS put on legume-based technologle~ and con~ervatIon tarmmg 
technologle~ 

6- We orgaruzed 5 meetIngs (dIalogue research/development) for IRA resedrchers 
and development agencies 

7- We were very actIvely 1Ovolved 10 the organizatIon of the 4th UTA/COMBS 
Workshop - held dt IRA/Gdfoud from 30 August to September 1992 and spent 
conSIderable of tIme and energy for the success of thIs workshop 

46 PRIORITIES FOR FUTURE RESEARCH 

1- Research on multIpurpose legume species for sustamable cropp1Og system 10 

the subhumId lowland savanna 
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2- On-farm test-demonstratIOn wIth mterplanted fdHow WIth cerealo;;/legume 
"lpectes under conventIOnal tIllage and hedgerow of pIgeon peas (fdrmers' 
management) 

3- Effect of dIfferent mtercroppmg patterns of cerealo;;/legume specIe::; on ceredls 
Yields on an alfisol mfested WIth Stnga m the o;;uhhumld lowland 5.avanna 

Table 1 On-farn TestIng Response of MaIze CMS-8704 to DIfferent Rates - a MlnlDUD TIllage system In 12 Farmers FIelds Lorated 
In the Sub-hUJIld Lowland Savanna of Northern Cameroon 1991 (MaIZe Gmn Yield Tjha) 

Treat DJal I DJal II DJ81. III DJal. IV Sang. I Sang II Wlnde Ngong Zouye Labolll1 Rma Ra II 

- Pert 3 30 1 15 o 99 1 37 1 01 1 12 1 59 3 56 o 79 o 32 o 58 1 1 21 

t Pert 4 54 2 74 3 09 442 1 93 1 69 3 52 471 2 51 o 89 2 33 2 51 

+ Fert 3 55 4 13 5 03 2 27 2 27 2 21 411 5 86 3 16 1 28 2 96 2 89 
11kg N/ha 

F + 22kgs 3 75 3 75 4 24 5 98 2 66 2 64 4 60 6 38 4 18 1 95 3 47 3 11 
N/ha 

P + 44kgs 5 75 3 84 5 22 6 48 3 17 3 56 5 19 7 0 5 56 2 43 4 51 3 90 
N/ha 

4 82 3 0 3 53 465 2 21 2 24 3 8 5 5 3 26 1 38 2 77 272 

Average 142 291 356 404 473 332 
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On-farn Tests/desllonstratlOn 
Interplanted Fallow under MInImum TIllage on MaIze Performance 1992 

Farmers' FIeld 
Treatments II III IV V VI AVERAGE RGY% 

T-1 2 50 2 23 3 28 4 52 2 53 3 46 3 06 92 
T-2 2 45 2 33 4 35 4 50 1 82 4 36 3 30 100 

Average 247 2 28 3 81 451 2 17 391 

Fir\. = N S , C V 10% Flannel'> f'eld. = H S 
T - 1 = MaIze + P P Canavalla , T - Monocrop MaIze 

Interplanted Fallow under Conventional TIllage 
Performane In Farmers I FIelds at OUro-labo, Ba)ouma and D)allngo (1992-1993) 

Farmers' FIeld 
Treatments II III IV V VI VIAVERAGE RGY 

T-1 4 01 4 39 3 59 3 28 4 21 3 68 3 68 93 
T-2 3 12 3 19 3 51 2 96 5 42 3 97 3 97 96 
T-3 3 98 4 35 3 39 2 90 4 79 447 3 97 96 
T-4 3 33 3 92 402 3 07 5 08 5 48 4 15 100 
T-5 4 27 3 62 3 29 3 51 5 37 471 4 12 100 
______________________________________________ Jverage 3 74 
3 89 3 55 3 14 5 02 4 75 

T-l = Maize + Canavalia , T-2 = MaIze + Crotalarla , T-3 = MaIze + PIgeon Peas, T-4 = MaIze + Cowpea 

Fir\. = N S , C V F r armc," f,eld, = H S 

Table 4 lnterplanted Fallow under ConventIonal TIllage WIth Kaize 

Farmers' FIeld 
Treatments II III IV V VI VII VIII IX VIAVERAGE RGY 

T-l 3 30 1 96 2 15 2 98 2 70 3 87 3 57 4 10 3 93 3 17 91 
T-2 2 90 306 3 38 2 63 2 97 4 24 4 50 468 3 08 348 100 
T-3 2 50 2 04 3 60 2 38 2 99 3 82 3 60 4 70 3 83 3 26 93 

Average 
2.90 2 35 3 03 2 66 2 87 3 87 3 89 4 47 3 61 

Ttrt = N S C V = 13% , F r3fmc~ f"ld = H S 

T-l = Malze + coewpea t Canavalia , T-2 = Monocrop maIze, T-3 = Malze t plgeon peas 
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Trea\:lllents 

T-1 
T-2 
T-3 
T-4 
T-5 

Average 

Response of Halze and Sorghum to Interplanted Forage Legume 
On YIeld of Mme and SorghUJl (1991) 

Mam (CMS-8704) RGY% Sorghum (CS-95) 

5 33 95 o 79 
5 50 98 1 85 
5 27 99 1 69 
5-29 99 1.87 
5 63 100 2 01 

5 40 1 84 

RGY% 

T-1 MaIZe + CalopogOnIUln I T-2 = MaIZe + Stylosanthes I T-3 = MaIZe + Canavalla I T-4 = Mam + PIgeon peas 
For maIZe -F trt = N S,C V = 6% I For Sorghum F tIt = N S,C V = 17% 

Table 6a 

TREATMENT 
PRECEDING CROPS 

I MalZe 
II Canavalia Ens 
III CalopogonlUln 
IV Stylosanthes 

FTrt = H S,C V 
LSDTrt = 0 48 t/ha 

'l'able 6b 

TREATMENT 
PRECEDING CROPS 

MaIZe 

II Calopogomum 
mucunoides 

III Stylosanthes 
hamata 

ResIdual Effects Of Interplanted Legume SpecIes WIth MaIze on 
Subsequent MaIze YIeld under Two FertIlIzatIon Levels, D]allngo 1992 

(2nd croppIng Season), GraIn Yleld of MaIze CDs-8704 

NO FERTILIZER WITH FERTILIZER AVERAGE 
T/HA RGY% T/HA RGY% T/HA 

1 17 A 100 5 20 A 100 3 18 A 100 
2 14 B 182 6 44 B 125 4 29 B 134 
2 17 B 185 6 00 B 115 6 40 B 128 
2 25 B 192 6 40 B 123 4 32 B 135 

97% I F Test crops = H S I Fln~ = N S 

(RGY% 

ReSIdual Efeects of Interplanted Legume SpecIes WIth MaIze on Subsequent 
Mme YIeld under Two FertIllzation Levels, D)allngo 1993 (3rd croppIng Season) 

GraIn YIeld of Ka~ze CDs-8704 
(2nd CroPPIng Season), GraIn YIeld of MaIze Cms-8704. 

NO FERTILIZER WITH FERTILIZER AVERAGE 
T/HA RGY% T/HA RGY% T/HA (RGY% 

1 59 B 100 4 08 B 100 2 84 B 100 

3 80 A 238 5 51 A 135 2 84 A 163 

3 42 A 215 5 13 A 125 4 28 A 150 

F Trt = S,C V = 18 04% I F Te.1 crop. = H S I F ID~ = H S I LSD OS 1'1 
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Treatment 

T-1 
T-2 
T-3 
T-4 
T-5 
T-6 
T-7 

Effect of Interplanted MaIze/legume SpeCIes on GraIn YIeld (1993) 

Average GraIn YIeld 

5 69 
5 84 
5 62 
5 45 
5 52 
5 82 
6 08 

RGY% 

93 
96 
92 
89 
90 
95 

100 

T-1 = MaIze + CaSSla Obt, T-2 = MaIze + Stylosanthes, T-3 = MaIze + Crotaiaria , 
T-4 = MaIze + Plgeon peas, T-5 = MaIze + Cowpeas , T-6 = Malze + Canavaiia , T-7 = Monocrop Malze 

FT~ = N S, C V 12% 

Table 7b 

TREATMENT 
PRECEDING CROPS 

1 Natural fallow 
2 Crotalana 
3 Canavalla 
4 Mucuna 
5 PIgeon peas 
6 CaSSIa Obt 
7 sty losanthes 
8 Calopogomum 
9 Cowpea 

Effects Of Grain Legumes On MaIZe Fertlllzatlon ~Ilth 
2 Ferhl1zatlon Levels, D)allngo 1993 

NO FERTILIZER WITH FERTILIZER AVERAGE 
T/HA RGY% T/HA RGY% TjHA 

1 22 B 100 3 67 B 100 2 45 S 100 
1 42 AB 116 4 49 AB 122 2 96 AB 
1 98 AS 121 4 28 AS 116 2 88 AS 117 
1 67 AS 136 3 71 B 101 2 69 AS 
1 52 AS 124 3 70 B 108 2 61 AB 
1 42 AB 116 4 27 AB 116 2 84 AS 

2 30 A 188 5 on 138 3 68 A 150 
1 52 AB 124 3 93 B 107 2 73 AB 111 

1 69 AS 138 4 55 AS 128 3 12 AS 

TT~ = H S , C V 21 19 %, LSDrrl os % = 08 tjha I FTe,! crop = H S, LSDTCS! crop = - 1 0 tjha 

Effects of DIfferent Crops RotatIon on System on the 
GraIn YIeld of MaIze and Sorghum (D]alingo 1991 - 1992) 

Treatment MaIze TZPG-SR YIeld Damougarl YIeld 
Av Graln YIeld Increase Av GraIn YIeld Increase 

(RGY% 

120 

109 
106 

115 

127 

(t/ha) (t/ha) (t/ha) (t/ha) 
__________________________ ~ ___________________ Cowpea 
6 63 0 77 2 53 0 60 
Groundnuts 6 16 a 21 2 16 
Cotton (control) 5 94 1 93 
PIgeon peas 6 23 0 29 2 20 
Soybean 6 06 0 12 1 99 
Cereals 4 78 H 16) 1 64 
Crotalana 7 18 1 24 3 18 

Average 6 13 2 85 
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o 23 

o 33 
o 06 

(-0 28) 
1 25 



Table 9 Response of Maize to N FertIlIzatIon, D)alingo (1991-1993) 

PRECEDING CROPS 
N Rate (kg/ha) Crotalana Pigeon Peas Cowpeas Groundnuts 

(t/ha) (t/ha) (t/ha) (t/ha (t/ha) (t/ha) 

a 5 16 4 01 4 37 3 97 
45 5 93 5 16 5 47 5 28 
90 6 98 5 84 6 19 1 93 

135 7 25 6 57 6 58 6 24 

Average 6 28 A 5 39 B 5 63 B 5 41 B 4 28 C 5 40 

F Trt = H S 

Table 10 Effect of Tourteau De Caton (T c ) on Yield of Halze, D)alingo 1991- 1992 

Treatment GraIn YIeld (t/ha) Yleld Increase (t/ha) RGY% 

1) - F, - T C (control) 2 87 
2) t F I 5 02 2 42 
3) t F, + 300 kgs/ha T C 5 44 2 84 
4) + F, t 600 kgs/ha T C 6 18 3 58 
5) + 1/2 F 4 14 1 54 
6) t 1/2 F t 300 kgs/ha T C 4 93 2 33 
7) t 1/2 F t 600 kgs/ha T C 5 52 292 
8) + 300 kgs/ha T C 3 93 1 35 
9) t 600 kgs/ha T C 4 73 2 13 

Average 472 

Table 11 Response of C!Is-8501 to DIfferent Rates of Hanure and 
FertIlzer In a RepresentatIve Alflsol of the Lowland Savanna 

D)allngo (192) 

Treatments Graln YIeld (t/ha) Yleld Increase (t/ha) 

I Control (no Fert no Man 
II Cow manure (I t/ha) 
III Cow manure (2 t/ha) 
IV Fertlllzer 
V Fertl11zer + manure (2 t/ha) 7 89 

Note F H S, C V = 7% I LSD = 0 58 T/ha 

2 35 
4 45 
5 67 
6 31 

5 54 

Fert = FertIlIzer rate used 120 N + 60 P20~ t 60 K10 + 6S + 282°3 kgs/ha 
RGY% = RelatIve graIn YIeld 
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2 10 
3 32 
3 96 

Ham Average 

3 01 4 11 
3 90 4 81 
4 84 5 96 
5 36 6 40 

100 
199 
214 
245 

162 
195 
221 

157 
189 

RGY% 

100 
189 
241 
268 

335 
_ Average 5 33 



Table 12 Effect of DIfferent Trap crops Grown In RotatIon 
On Grain YIeld of MaiZe and SorghUJI WIth Stnga (Kante 1991) 

Treatments MaiZe Av Stnga SorghUll1 Av stnga 
YIeld (t/ha) PIt /m2 YIeld (t/ha) Plt /m2 Wd 

12 WAF 9 WAF 12 WAF 

1 Cowpea 2 63 1 21 34 1 04 1 10 8 50 
2 Grounduts 2 01 2 00 6 1 o 89 8 40 11 30 
3 Cotton 2 23 1 9 5 2 o 93 8 45 10 70 
4. PIgeon peas 2 35 2 35 1 4 o 87 7 60 13 30 
5. CaSSla obt 2 44 1 1 3 1 1 36 5 90 10 0 
6 Mane (cont ) 1 77 5 5 9 3 o 61 13 60 16 55 
7 Crotalana 2 98 o 9 1 7 1 30 3 15 4 3 

Average 2 31 o 94 

Table 13 Effects of DIfferent Intercropping Partterns - MaIZe and Sorghum 
Legune SpecIes on the YIeld of MaIze and Sorghum (Karite 1991) 

Treatments MaIZe Av Stnga SorghUll1 Av Stnga 
YIeld (t/ha) PIt /m2 YIeld (t/ha) Plt 1m2 Di 

14 WAF 10 WAP 14 WAF 

-------------------------------------------------------
1 Cowpea 1 56 o 43 1 15 o 60 2 0 2 4 

(2 1 on 
same row) 

2 Cowpea 1 52 o 83 1 35 o 62 1 4 1 8 
(same hIll) 

Crotalana 1 82 o 40 1 20 o 70 1 3 2 0 
(same hIll) 

CassIa obt 2 07 o 20 o 81 o 79 11 1 5 
(same hIll) 

Cereal 
mono-crop 1 28 1 46 3 5 o 47 4 5 5 1 

Average 1 65 o 63 
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5 SORGHUM AND MILLET RESEARCH UNIT 

5 1 SORGHUM BREEDING 

5 1 1 INTRODUCTION 

Sorghum dnd mIllet dfe the mdJor cereal crops grown m ~eml-dfld dred~ of northern 
Cameroon They cife the ~tdple tood tor the populdoon of tillS zone They dre dbo u~ed tor 
makmg local dnnks Sorghum stdlks dre used dS bUlldmg matendl, for dnlmdl teed dnd fuel 

Two types of sorghum are grown, the rdmy-season sorghum and the po~t-rdmy ~ed~on 
crop known as Muskwcifl Muskwarl IS transplanted m verusols dnd grows on re~Idual SOIl 
m01~ture Pecifl IDlllet IS abo grown dUrIng the ramy-sea~on Its prodm .. tIon hd~ been 
decreasmg the~e yecifs and now accounts for about ten percent of the totdl productIon of 
sorghum dnd mIllet m the Fcif North Provmce 

The current combmed dnnual production of the~e two ceredls IS dbout 418, 000 metrIC 
tons m the three northern provmces Rdmy ~ea~on ~orghum (.ontnbute~ tor more thdn hdlf 
of the total producoon Muskwdn d(.(.Ounts for about the thIrd of the sorghum dnd mIllet 
productIOn 

5 1 2 OBJECTIVES 

The mdm obje(.tIve of the SOlghum dnd MIllet Re~edr(.h Progrdm l~ to mlred~e the 
sorghum and mIllet production through development of hIgh YIeldmg cultIvcif~ resIstdnt to 
varIOUS stress fdctors DUrIng the past three years (1991-1993), pnontIes were gIven to 

* Breed ~orghum tor stnga and drought tolerance 
* EVdludte ddvam .. ed breedmg lInes 
* Generate segregdtIng progemes 
* Select and test v cifletIes 
* Improve local cultIvars m terms of gram qualIty, matunty cycle dnd resI~tdnle to 

varIOUS ~tresses 
* Identify ~hort cycle and photomsen~ltIve peMI mIllet VdrIetIes 

513 CQNSTRAINTS 

Sorghum dnd mlliet produ<...oon I:; hmlteu by d ldc..k of sUltdble vcifletle~ WIth ue~lrdble 
agronomIc dnd grdIn qualtty trditS and the very long c..ycle of most local lultlvdf\ Stle~s­
reldted con~trd.1llt~ mclude errdtIc rdmfdll, stnga, pe~ts and dIsed~e~ Lumted ~Oll mOl~ture, 
labonous mdnudl land clearmg dnd tran'iplanong are the major constramt~ tor MuskwMl 
sorghum Other constramts are SOCIO-economiC reldted and hmited facIlItIes for \mdll fdrmers 
to get feruhzers 
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5 1 4 ACCOMPLISHMENTS 

Keepmg With the four-yedf work plan of 1991 thdt was sometIme~ ~hghtly modi tied 
and approved annually, WOl k hd~ becn cdliled out on the Improvement of ~orghum dnd nullet 
m the North and Far NOith provmce~ The~e two zones are ewloglcally dltierent and d~ 
such, mdtenab and ~electIOn cntena varied acwrdmgly 

In the Extreme-North PIOVl11Ce telmed zone I, ramfall range~ from 300 mm to 
800mm Sorghum dnd pearl nullet dre the mam ceredls m thiS zone North Provmce IS 
known cl\ zone II dnd hds rclmfdll up to 1200mm 

Dunng the lcl~t phd~e of NCRE project, 636 rdmy ~ed~on ~orghum acce~~lOn~ dnd 440 
millet dCle\~IOn~ were mtIOduced to the breedmg program hom varIOU~ mterneltIOndl re\edfCh 
lfllltItutIOn\ and regIOndl re~edlch dgencle~ In dddltIon, 210 Mu~kwdll dlle\\IOn\ were 
colleded dnd brought to the station tor dd~~lticatIon and evaluation 

Dunng the three campaigns, 95 sorghum crossell from all pOSSIble combmdtIOn~ With 
10ldl and exotK mdtt-ildls hdve been mdde dnd llelectIOn hds been gomg With tht- ddvdnced 
segregdtmg progentes Seventy five ~orghum and mIllet tnah have been c,ulled out m the 
two ecologICal zone~ Advelnced ~orghum breedmg hne~, local cultIvars and mtroductlOn~ 
thdt performed ~dtI~tdltOllly m prellIlllnary YIeld tfldh were ddvclnced to multIlocdtIon te~tll 
Re~ults of the~e tndls dt dIfferent fe~edl ch statIOns and ~ub-statIon~ located m edlh of the two 
ecologKdl dled~ hdve helpL.d to IdentIty some promI~mg V(lflet1e~ 

In the low rdmfdll zone, varIeties ~uch as ICSV-l11, ICSV-I079 dnd CS-130 gdve 
good resul~ over 10cdtIOns (tables 1, 2 and 3) Furthermore, It appedred that Vdnetle~ which 
performed well undu lUUlted rdlll fdll and other \tre~ll fdctorl) m zone I are edrly mJtuIlng 
cultIvclrs Thelle cultIvar~ e~cdpe the drought thdt ocwrl) dunng to the fdllly-\eel\on by 
completing their cyde belOie thc rellll lltoP\ 

A ~econd gIOUp of valletle\, ndmely CS-233, CS-244 dnd ICSV-1063 \howed 
~dtl~tdltory 1 e~ul~ tor the zone ot higher rdmfdll over two yedr~ m multIlocdtlOn tndh (telblell 
4 and 5) Thelle varieties d~ well all the first three mentioned for zone I llhould be te\ted III 

farmers' field conditions 

Among the ramy llea~on locdl \orghum\ that were collecteo ~mce 1988, punfied and 
mdde untform, ~ome cultIvars lIke Boulbasslfl, Gueden-Guelmg, Wongtosho and ZouJye gdve 
encouragmg re~ul~ m varIOUS locations m Far North Provmce These local Vdnetlel) helve 
been found dgronomIcdlly performdnt, WIth good yield potentIdl Therefore, they Will be 
used to mcrease the number of the parental matenals which con~tltute the bd\e of our long 
term breedmg progr dm 

The Sorghum elnd Millet Rel)eJrlh VOlt has conducted stnga trIell<; dunng the Jd\t three 
YL.dr\ Rl\Ult\ \howed thtlt III dddltwn to genotype\ lIke S-35, CS-54 and CS-95, ICSV-l11, 
C~-130 dnd IC~ V - 1079 drc l<..~~ \U ... l.CplIbk. to ~trU:(J he..l11J.Q!lJ.luJ.JJ. I hudOi e, the ... e III1L ... <Ill,. 

lIkely to be mtrodul.ed 1I1 the plpel1lle dnd \erve a~ p4rentll lfl the (..fO\~lflg pIOgl.t1ll 
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Although hybnd development l~ not a major concern of the Sorghum Breedmg Umt, 
the mdmtenJnce ot \lome germpld~m and the IdentlficdtlOn of d number of femdle pdrent) dnd 
restorer~ for future breedmg ~trdtegles hdve been our objectives 

~'l'nal Multllocatlon Sorghum Varlety Adaptatlon Trlal-1991 (Early DuratIon) CombIned Means over Three LocatIons 

Gram Days to Plant PanIcle Plant PanIcle 1000 graIn 
Yleld 50% heIght length count after count after weIght 

Entnes kgjha Rank flow (em) (em) thinn /ha harv jha (grs) 

ICSV-lll 3 037 63 183 59 166 58 194 24 26 55 

ICSV-247 2 530 66 165 59 305 57 777 30 22 11 

CS-181 2 405 9 69 239 59 583 57 638 25 26 77 

CS-210 2 633 5 66 200 65 694 62 083 26 27 44 

CS-54 2691 62 178 5B 611 60 694 23 28 00 

5-35 2 538 7 64 178 64 444 59 444 21 27 33 

Naga'A'hlte 3 258 62 174 65 833 65 000 29 25 55 

Barlang 2 647 4 67 255 67 916 60 833 24 28 11 

Gueden-Guellng 2 600 6 66 230 60 833 57 916 19 29 88 

Guellng 2377 10 69 273 68 BB8 62 916 25 26 33 

Overall Mean 2 263 68 212 61 344 58 977 26 24 84 
LSD 1051 36 5 36 7B 12 447 14 539 5 19 24 84 
CV% 28 73 4 55 10 69 12 55 15 25 11 97 10 40 

70 



Table 2 Tnal Multllocatlon Sorghum Varlety Adaptatlon Trlal-early-1992 Comblned Heans over Four Locatlons 

Graln Days to· Plant PanlCle·· Plant·· Pamcle·· 1000 gram·· 
Yleld 50% helght length count after count after welght 

Entnes kg/ha Rank flow (cm) (cm) thlnn /ha harv /ha (grs) 

CS-61 2 379 9 64 197 8 22 00 57 110 49 920 30 83 

ICSV-1079 2 589 64 190 0 24 75 63 440 47 110 26 01 

CS-141 2 446 7 69 245 9 23 63 61 250 49 770 30 39 

ICSV-I083 2 475 69 202 2 20 25 64 300 48 360 2776 

CS-63 2 448 69 186 3 2700 64 140 54 530 27 99 

CS-233 2 958 65 296 6 24 81 64 530 57 190 35 16 

CS-54 2 396 8 63 205 3 22 44 55 860 46 950 30 69 

S-35 2541 4 63 202 5 22 63 57 810 48 910 31 99 

CS-130 2 318 10 64 205 9 22 56 59 450 46 640 31 72 

DaJlOugan 2 564 65 173 8 13 19 63 830 53 440 32 03 

OVerall Mean 2 206 66 210 92 22 28 59 840 48 450 28 90 
LSD 199 9 o 6 6 4 o 6 2153 8 2651 8 o 6 
CV% 36 24 3 44 12 15 11 02 14 40 21 89 8 73 

•• SlqDlflcant at 0 01 probabIlIty level 
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Table 3 Tnal Xultllocatlon Sorghura Vanety Adaptatlon Tnal-early-1993 Colllllned!eans over 'IVo lDCatlons 

Graln" Days to" Plant PanlCle" Plant"' Pamcle" 1000 graIn " 
Ylela 50% heIght length count after count after weIght 

Entrles kg/ha Rank flow (ell) (Cll) thlnn/ha harv /ha (grs) 

ICSV-I079 4 123 4 62 200 0 29 88 59 530 61 410 26 44 

ICSV-I0B9 3 811 10 68 214 4 26 00 57 190 62 340 25 77 

ICSV-I083 4188 68 223 1 24 50 53 280 57 030 29 69 

CS-54 4 080 5 63 216 9 26 50 53 130 48 590 32 40 

CS-61 3 841 9 64 2113 29 63 57 030 54 690 31 93 

CS-13O 4 256 2 64 216 9 27 00 54 060 58 280 34 33 

ICSV-111 4 319 1 64 214 4 26 50 54 060 61 090 34 24 

S-35 3 969 7 62 2119 2788 46 720 49 380 3485 

CS-251 3 913 8 66 230 6 27 25 54 060 54 530 31 05 

Oamougan 3 991 6 69 1844 1463 60 310 70 470 3231 

Overall Mean 3 632 03 67 228 32 26 47 56 699 59 180 30 09 
LSD 662 3 17 9 2 1 3661 44 8307 2 1 
CV% 18 34 4 12 7 98 7 97 18 27 14 13 7 25 

" Slgnlflcant at 0 01 probabIlIty level 
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Table 4 Tnal Kultllocatlon Sorghum VarIety Adaptatlon Trial-ledlum-1992 Comblned Keans over Three Locations 

Gmn-- Days to" Plant Pamcle-- Planr- PaDlcle-- 1000 graIn--
YIeld 50% heIght length count after count after weIght 

Entnes kg/ha Rank flow (cm) (em) thlnn /ha harv /ha (grs) 

CS-144 2 450 8 69 265 4 24 67 56 350 45 630 27 00 

CS-233 2 452 7 63 288 3 26 58 55 520 47 290 33 00 

ICSV-I083 2 388 10 67 205 4 23 33 58 540 46 040 25 41 

CS-159 2 395 9 71 225 8 20.50 53 850 47 500 26 99 

CS-169 2522 6 66 227 5 23 08 50 730 43 440 29 94 

CS-244 2702 3 65 228 3 22.67 57 600 48 330 28.63 

ICSV-I069 3 073 1 66 2113 19 92 57 400 54 060 27 89 

CS-61 2 809 2 63 222 1 22 92 53 130 49 580 29 45 

CS-95 2 591 5 62 208 3 23 25 54 790 46 980 29 66 

ICSV-210 2 647 4 64 225 4 24 75 56 040 47 400 30 82 

Overall Mean 2 341 79 67 241 45 22 60 54 715 46 349 28 20 
LSD 183 4 o 6 72 o B 2299 2 2367 5 o 6 
CV% 2712 3 44 10 27 11 93 14 56 17 69 7 03 

•• Slqmflcant at 0.01 probabIlIty level 
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Table 5 Tnal Kul tllocatlon SorghUi vanety Adaptatlon Tnal-IedJ.UJl-1993 Collbllled Heans over Two Locatlons 

Graln"" Days to"" Plant Pamcle"" Plant"" Pamcle"" 1000 grain "" 
Yield 50% heIght length count after count after weIght 

Entnes kg/ha Rank flow (cm) (cn) thlnn/ha harv /ha (grs) 

CS-233 3131 10 70 343 8 27.38 69 840 63 440 32 17 

ICSV-I083 5 033 1 67 235 0 24 00 63 440 61 410 31 30 

CS-159 3 306 7 74 263 9 23 13 59 530 56 720 29 15 

CS-210 3 227 8 68 2113 26 38 64 380 58 440 32 80 

CS-244 3 663 5 69 255 0 26 63 70 940 60 940 29 95 

CS-130 4 331 64 223 1 26 75 62 810 57 190 3331 

ICSV-210 3 542 6 64 225 6 24 00 69 380 65 470 24 30 

ICSV-I063 3 998 68 240 0 27 88 55 940 53 280 30 27 

CS-278 3 192 9 70 337 5 25 00 67 190 51 090 33 33 

CS-61 4181 3 64 215 0 26 00 69 910 51 090 33 45 

Overall Hean 3228 68 69 262 14 24 96 63 189 55 129 29 97 
LSD 765 5 o 94 33 6 1 9 9280 2938 45 2 209 
CV% 23 89 3 82 12 93 777 14 80 15 08 7 43 

". Slgnlflcant at 0 01 probabillty level 

The Sorghum and Millet team has been collaboratmg With mternatlOnal and regIOnal 
research msututlOns and agencies lIke ICRISAT, PASCON, ROCAFREMI and W ASIP 
Vanous vanety tnals, disease and pest expenments have been carned out Collaborauve 
work has also been done on stnga 

As pearl ffill1et IS concerned, emphaSIS was put on developmg SUItable hIgh YIeldmg 
cultIvars that are reSIstant to downy mIldew and other ffilllet dIseases such as ergot and smut 
AttentIon has equally been gIven to culuvars that are photolDsensIuve In fact efforts devoted 
to ffilllet research dunng thIS final phase of NCRE Project have helped to Idenufy two 
varieues of pearl IDIllet, Gouzouma and IKMV -8201 WIth hIgh YIeldmg potentIal They are 
also early matunng and mold reSIstant On-stauon and farmers' field tnals revealed a YIeld 
mcrease of about 22 percent for Gouzouma and near 10 percent for IKMV -8201 over the best 
local check 
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515 IN-SERVICE TRAINING 

In-service-trammg took place dunng tlus last phase of the project Mr Badangsou 
GamdandJI, the technicIan dttached to the Sorghum and MIllet Research UnIt spent SIX months 
m trammg m ICRISAT, indIa m 1991 In December 1991, Mr Andre DJonnewa Jomed the 
team after IDS M Sc trammg m sorghum breedmg m the UnIted States From 1992 to 1993, 
Mr Richard Kenga assisted to several workshops from MalI, Nigena, Zimbabwe and Burkma 
Faso 

Although not fmanclally supported by NCRE ProJect, Mr Jacques Beyo, the 
entomologIst of the Sorghum and Millet Umt left m October 1993 for hiS M Sc trammg m 
Ahmadu Bello Umverslty m Nigena 

5 1 6 PRIORITIES FOR FUTURE RESEARCH 

InsuffiCient number of technIcIans and other qualIfied support staff constItutes a major 
problem for to the Urnt The Sorghum and Millet Program IS a bIg program run by two 
M Sc , one B Sc and one technicIan A semor SCIentIst (Ph D ) IS very necessary Other 
Job-related problems are lack of short-term trammg for the researchers, lack of backstoppmg 
to the program and madequate research eqUIpment such as non functIonal cold room for 
keepmg breedmg matenals 

As research actIvItIes are concerned, emphaSIS should be put on breedmg for 
Muskwarl sorghum PlundIsclplInary research may be very essentIal on thIS crop wIDch IS 
of great Importance m the vertIsols of North Cameroon where It IS grown m dry season With 
reSidual SOlI mOisture Work should contInue on developmg matenals more reSIstant to 
drought and stnga whIch are very lImItIng factors to sorghum productIon Research should 
emphasIze Improvmg local cultIvars whIch are more adapted and acceptable by farmers 
However, undesrrable characters of these local vanetIes should be corrected usmg Improved 
exotIc hnes 

Areas planted to pearl mIllet and Its productIon are now decreasmg due to lack of 
SUItable vanetIes Unfortunatly, research stIll devotes tIme to It More effort should be 
directed to develop hIgh YIeldmg and adaptable vanetIes of pearl mIl~et for Its zone of 
mterest 

5 1 7 PLANS TO SUSTAIN RESEARCH EFFORT 

Research should generate resources to support Itself or part of Its work Thus, there 
IS a necessIty to valonze the research products RegIOnal research actIVItIes could give more 
strength to natIonal research mstItutIons Therefore pnontIes should be gIven to regIOnal 
research projects Drrect more efforts to plundIsclphnary research which seems to fit more 
to the present situatIon 
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5 2 SORGHUM AGRONOMY UNIT 

5 2 1 INTRODUCTION 

This IS a 1991 -1993 summary report of sorghum agronomy progr dm of IRA IN eRE 
Maroua While m phases I and II of the NCRE Project, the technIcal assistance (TA) was full 
tIme sorghum agronomlst, m phase III the pOSItIon was turned mto system agronomist m 
order to play an Important role m TLU pre-extensIOn actIvItIes and trammg whIle contInumg 
technology development on-statIon Tills report however deals mamly With on-statIon 
actIvItIes 

522 OBJECTIVES 

1 IdentIfy Viable practIces to conserve soIl mOIsture and fertIlIty III ramfed and 
dry season sorghum, 

2 IdentIfy practIces to reduce Stnga hermonthlca populatIons m ramfed 
sorghum 

SPECIFIC GOALS 

1 IdentIfy one or more candidate systems of both cover croppmg and alley croppmg, 
2 IdentIfy Improved practIce~ for mOIsture conservatIon m dry season sorghum 
3 Study the long term effect of Stnga control components on subsequent stnga 

populatIons and seedbank: 

5 2 3 CONSTRAINTS 

1 Short growmg season charactenzed by hmlted and very erratIc ramfall 
2 Poor and decreasmg soIl productIvity, aggravated by appreCiable eroSIOn lImits 

productIon and threatens the sustamabIllty of the systems 
3 Stnga, a paraMtIc weed of cereals causes senous damage to sorghum 
4 BIrds cause considerable loss to short cycle Improved sorghum varietIes 
5 Insect pests and diseases 

5 2 4 ACCOMPLISHMENTS 

COVER CROPPING AND ALLEY CROPPING 

Screemng of cover crop for sod protectIon 

VegetatIve cover IS necessary to protect the soIl surface from ram drop Impact and 
consequent surface compactIon and runoff Legummous cover crops would have the additIonal 
benefit of contributIng some N to the soIl for subsequent crops The fIrst questIon to be 
answered was whether there are some adapted species whIch grow rapidly durmg the ramy 
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season Thus screenmg of candIdate legumes began m 1991 at Mouda on a gravelly 
ferrugmous Alfisol and continued m 1992 at three addltIonal sItes (Ndonkole on VertIsols, 
Gumng on alluVIal m plams sOlI and Guetale on alluvIal soIl near mountams) to evaluate the 
adaptabIlIty on dIfferent soIl types Species whIch dld not estabhsh or grow well such as 
Stylosantes hamata and S guyanenSlS, Centrosema pascuorum and C brasllzanum 1991 and 
1992 were dIscarded m 1993 In 1993 ten proffilsmg specIes out of twenty were te~ted for the 
the thIrd time at the same sItes except Gumng Legumes species screened were mostly from 
ILCA IKaduna, IRZV Garoua and local collection They were planted m pure stand 10 smclll 
plots 10 RCBD every year Groundcover, blOma~s and soIl temperature were measured 
Nodule formatIon was also observed 

From 1991 to 1993, Mucuna prunens proVIded the earhest and most complete cover 
(60 days after plantIng) Mucuna and Canavalla species accumulated the hIghest bIOmass 
Late pIgeon pea and Canavalla stayed green the longest SoIl temperature was often 
negatively correlclted WIth cover crops 1 e lower when bIOmass was hIgher Nodules were 
found m all speCIes tested except Canavalza and Cajanus cajan Most of the nodules were 
pmk: tnSlde (except cowpea) 10dIcatmg that they were actively fixmg mtrogen Seed 
production was mfluenced by the genotype and enVIronment 

ObservatIon of PIgeon Pea and CaSSIa Slamea Hedgerows and ASSocIated Crops 

WhIle alley Cropp1Og IS 
consIdered to be a blOloglcally 
susta10able croppmg system 10 the 
hunud and subhunud zones, It may not 
be appropnate m seffil-and areas The 
tree species whIch are most adapted to 
dry condItions may be those whIch 
most compete With an assocIated crop 
for soIl mOIsture Thus, from 1991 to 
1993, trIals were conducted to observe 
the growth and response to prumng of 
pigeon pea Cajanus cajan and Cassza 
szamea and the YIeld of assocIated 
crops The trees were e~tabh~hed m 
1990 PIgeon pea was planted at the 
onset of the rams every year In 1991, 
assocIated peanut YIelds were lower 10 
the two rows next to the Cassza 
Slamea hedgerow than m the central 
rows whIch were one meter or more 
from the hedgerow (table 1) PIgeon 

Grain Yield (t/ha) 
3.-------~--------------------__. 

2 

o 

F.rtlllter 
100 kg/h. TSP In ,gg, 
GO kg/h. ur .. In 1092 

"- _____ No F.rtllizer 

~ Next 

234 
DISTANCE FROM CASSIA (m) 

Cauls 
Row 

5 

NOI. Row •• 1 2 4 and 3 2m 'rom C ••• la wer. h.r .... I.d log.lh.r 

6 

Figure org urn gram Yle as nctIon 0 

distance from Cassia Slamea hedgerow at Mouda, 
1992 

pea depleted soIl mOIsture and reduced Yield of assocIated peanut In 1992, gram YIeld 10 the 
central rows of the Cs plots was equal to that of the umplowed control Y lelds m plowed 
plots were 25 % higher, possibly reflectmg Improved mOIsture or fertIhty status due to 
mcorporated reMdues (table 2) Cassza szamea hedgerows also produced substantial amounts 
of firewood and did not compete Wlth an associated sorghum crop (FIG 1) 
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Cotton was planted In 1993 In CasSla Slamea and CaJanus caJan hedgerows Although 
there was no competItIon for mOlsture, CasSla Slamea slgmficantly reduced cotton Yield 
because of shadIng CaJanus caJan was also depressive on cotton Yield but to a lesser extent 
(table 3) 

Table 1 Pod and hay YIeld of peanut In central and border rows of plots nth CaSSIa SlaJea or no 
hedgerows, 1991 

-- Peanut Pod YIeld --
central Border 

Treatment Rows Rows 

-- Peanut Hay YIeld -­
central Border 

Rows Rows 

h -I ----------------------------- kg a ----------------------------------------------
No tree 1620 1660 2580 2560 
C Slamea 1610 1430 2390 2460 
SE n S n S n S n s. 

Table 2 GraIn and stover YIeld of sorghUi In central and border rows of plots WIth CasSIa SiaIea or no 
hedgerows, 1992 

---- GraIn YIeld ---- --- stover YIeld ---
Central Border Central Border 

Treatment Rows Rows Rows Rows 

------------------------------- kg ha-
1 

-------------------------------------------------------------
No tree, 
Not Plowed 1070 1360 3890 4350 

C Slamea, 
Not Plowed 

No Tree, 
Plowed 

SE 

1050 

1330 

n s 

1440 

1710 

n s 

4680 5170 

5540 5570 

n S n s 
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Table 3 cotton YIeld (kg/ha) In central and border rows In dIfferent treatments at Houda, 1993 
------------------------------------------------------------------------------------------------------------
Treatments Central rows Borders rows 

Tree, plowed 510 ab 590 a 

CaSSIa Slamea 333 c 375 be 

CaJanus eaJan 496 ab 503 ab 

No tree not plowed 396 bc 451 abc 

Means 434 480 

LSD (5%) 139 

Stnga Research 

Technology generatIOn for control of S hermonthlca usually focuses on current year 
control to protect the sorghum crop A successful technology must also reduce Stnga seed 
populatIons, thereby reducmg Stnga pressure m subsequent years 

In 1991 two trIals were conducted to evaluate the effect of Stnga control With 
herbIcIdes for two croppmg seasons (1989 and 1990) on densitles of emerged Stnga m 
control years and of Stnga seed and plants m subsequent years The herbIcIdes 2,4-D, 
Garlon, Paraquat, and BuctrIl and Urea solutlon (20%) were compared to handweedmg of 
Stnga and a control treatment Reductlon of emerged Stnga densIty durmg the two years of 
treatment was greatest WIth 2,4-D and Garlon Sorghum gram YIeld was gredtest WIth Urea 
solutlon Subsequent Stnga seed densItles were not sIgmficantly dIfferent although 
substantlally lower m the 2,4-D treated plots (table 4) Emerged Stnga densltles m subsequent 
years were generally not sIgmficantly related to prevIous herbICIde treatments 

In 1991 and 1992 an Important researchable Issue was also the appropnate distance 
between sorghum and cowpea plants seed at plantmg Sorghum/Cowpea mtercrop dId not 
slgmficdlltly reduce Stnga emergence However, the number of Stnga carrymg mature 
capsules at sorghum harvest was sIgmficantly lowest m cowpea/sorghum mtercrop The 
lowest denSIty of mature capsule-bearmg Stnga plants was obtaIned WIth one hole of cowpea 
contammg two plants between two parr of sorghum holes whIle the hIghe~t was m the pure 
sorghum treatment However the hIghest Yield of the mtercrop was when two holes of cowpea 
(each contammg one plant) were placed at 5 cm from each parr sorghum holes (table 5) 

In 1992 and 1993 the lllitlal Stnga seedbank was determmed before surpenmposmg 
our "best bet technologIes" to reduce Stnga seed m the soIl PrevIOUS treatment was agam 
a non sIgmficant factor m Stnga seed denSIty (table 6 ) 
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Table 4 Striga seed densIty (kg-! sOlI) In 1991 and 1992 followIng 
Striga suppressIon for two years WIth herbIcIdes or handweedlng, 
Experllent 1 separatIon of Striga seed froa sOlI wIth sucrose 
SolutIon In 1991 and K2C03 SolutIon In 1992 

Treatments 1991 1992 

Control 1375 280 
Handweeding 567 367 
2,4-D 508 173 
Urea Solution 1125 347 
Buctnl 1092 283 
Paraquat 767 313 

SE 256 n S 

Table 5 SorghUi (S-35) and cowpea (Vya) YIelds In trIal of sorghUi/cowpea Intercropplng, 1991 

Cowpea 
Treat- Planting ----Sorghum---- -------Cowpea----- Stnga wi 
ment t DenSIty GraIn stover Cover GraIn Hay Capsules 

ha-1 kg ha-1 t ha-1 % kg ha-1 t ha-1 - ha-1 

Tl 740 1 55 10,400 
T2 42,000 950 1 55 58 300 1 55 1,600 
T3 42,000 730 1 64 79 360 2 85 2,300 
T4 42,000 690 1 54 64 320 1 85 2,100 
T5 42,000 860 1 35 67 360 1 81 4,300 
T6 42,000 1180 214 66 320 2 24 2,300 
T7 21,000 910 1 66 22 200 o 78 7,400 
T8 42,000 910 1 58 49 310 1 32 7,800 
SE 220 o 23 7 61 o 32 2,500 

Table 6 InItIal Striga seedbank and fractIon of seed elerged, Mouda,1993 

Treatments Stnga seed/m2 Strlga emerged 1m2 

DJlgan 170800 a 73 a 
S35 126000 b 66 a 
D)Igan/Vya 84000 c 60 a 
S35/ Vya 75000 c 56 ab 
D)lgan/2,4-D 61000 c 29 b 
S35/2,4-D 162000 ab 56 ab 
SE 10832 8 
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Study of MOIsture Management III Muskwan Sorghum 

The major IllrutIng factor m Muskwan sorghum IS the amount of mOisture whIch 
IS present In the sOlI at the ttme of transplantIng (begmmng of the dry season) A study was 
conducted to quanttfy mOIsture depletton by the crop at two sites through mtenslve sod 
samplIng Totcll mOIsture loss from 0 to 80 cm depth was 105 cm at Mouda and 130 cm at 
Salclk Sod surface treatments (nattve grass mulch or superficial plowmg) dId not decrease 
so11 mOisture loss In 1991 and 1992 

525 IN-SERVICE TRAINING 

The TA, Dr R J Carsky helped sorghum Agronomy Umt for transltton to 
mdependent functtomng Without a T A ThIs by glvmg more responsibilIty to counterparts In 
plannmg, desmmg and budgetmg expenments Another area of trammg was computer use 
knowledge especially for stattsttcs, word processmg and graphIcs and the preparatton of 
reseach results for pubhcattons A techmcIan was fully tramed to record data m VdflOUS field 
expenments The T A coordInated traInIng of PNVF A subject matter specialIsts and diVIsIonal 
supervIsors In about 10 sessIOns per year 

5 2 6 PRIORITIES FOR FUTURE RESEARCH 

a) Quanttficatton of Stnga hermonthlca seed bank WIth best technologIes 
b) Laboratory screemng of false hosts of Stnga hermonthlca whIch ffilght 

then be mcorporated mto sorghum-based rotattons or mtercropped With 
sorghum 

c) Quanttficatton of N contrlbutton to second year cereal crop of first 
year Improved fallows left as mulch durmg dry seasons 

d) Conttnued search for appropnate fallow species 

5 2 7 PLANS TO SUSTAIN RESEARCH EFFORT 

Despite the economiC hardshIp, we count on the Government of Cameroon to 
proVide funds for research Mmlmum acttvlttes can be maIntaIned through bIlateral assIstance 
su(,h as ProJet Garoua II Another possIbIlIty IS to wnte a grant appplIcatton for research 
proposal 
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6 0 TESTING AND LIAISON RESEARCH UNIT 

6 1 TLU BAMBUI 

6 1 1 INTRODUCTION 

The TLU-BambUlIs the ongmal Testmg and LIaISOn Umt EstablIshed m 1981, It IS 
based at the IRA BambUl StatIon (1500 mas I) In the N W ProVInce and IS responsIble for 
farmIng systems research In the Western HIghland Zone of Cameroon (1 e NW and W 
Provmces), WIth an emphaSIS on maIze and nce-based croppmg systems Wlthm thIS penod, 
It tunctIoned WIth 2 expatrIates (1 Agnc EconomIst and 1 SOlI systems AgronomIst), 3 
natIonal counterpart researchers and 4 agncultural technICIans reduced to two the last year 

6 1 2 OBJECTIVES 

The TLU was deSIgned to serve as a lInkage between research and extensIOn/farmers 
The ongmal objectIves of the TLU, lIsted m the Project contract dIe 

to tram extenSIOn personnel and agncultural technICIans, 
to deSIgn the methodology of on-farm tnals/demonstratIons, 
to coordmate the on-farm testmg program, 
to study the results mcludmg the socio-economic Impact of proposed 
recommenddtIons, 
to feed back on-farm research results and mformatIon on researchers, 
to translate research results mto recommendatIons to be extended to farmers, 
to develop, release and ease the adoptIon by farmers of appropnate agronomIC 
packages 

6 1 3 CONSTRAINTS 

The constraInts most lImItIng on the work of the TLU BambUI dunng the last 3 years 
mcluded 

lack of adequate field lab faCIlItIes, 
non departure of natIond! counterparts for Ph D tralDlng, 
contInued IRA workers' strIke over unpaId salarIes, 
a volatIle polItIcal SItuatIon that prevented TLU staff from gomg out to theIr on-farm 
research SItes, 
the lay-off of many MIDENO YEW's that constItuted the mam techmcallabour force 
of the agncultural ExtenSIOn servIce In the NW Provmce 
dIfficultIes at the end of 1993 In gettIng fmanclal support because of the 
announcement of the antIcIpated phaSIng of the project out by Apnl 1994 
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614 ACCOMPLISHMENTS 

A second generatIon of vane tIes (e g maIze vanetIes ATP, SynthetIc 3 and 4, Early 
WhIte and HAP, and the TOX nce varIetIes), that entered on-farm testmg m 1989, 
Incorporated additIonal charactenstics desIred by farmers, a result of TLU feedback to the 
breeder~ These mcluded harder (t1mty) gram for longer storage lIfe, edflmess, shorter 
plants, tolerance to low pH SOlIs, and adaptatIon to the hIgh altItude zone for maIze, and, 
enhanced gram qualIty (long, narrow, translucent, slender grams) for nee, to make It more 
competItIve m the market WIth Imported nce from ASIa These vanetIes of maIZe dIld nce are 
bemg extended to farmers 

The on-farm trIals program was complemented (and motIvated m later years) by 
farmers surveys srngle VISIt descnptIve, resource momtonng (descnptIve), and rapId rural 
appraIsals, (RRAs) , retentIOn and dIffusIOn studIes RRAs (diagnostIcs) helped IdentIfy 
research tOpICS Important to solvmg farmers' problems (e g , assessmg storage losses, erosIOn 
and so11 ferultty problems) 

The TLU also ImtIated a program of Jomt researcher-farmer managed on-farm sod 
conservatIon (mamly use of contour bunds for erosIOn control) and soIl fertIlIty Improvement 
(Tephrosla fallow) trIals In 1991-93, m collaboratIon WIth the ProVInCIal DelegatIon of 
Agnculture AdaptIve Research ServIce and U S Peace Corps lO-year Agroforestry Project 

Efforts were made to come up WIth a completed soIl map for the North West Provmce 
mltIated by MIDENO now aVaIlable and produced m colour, the charactenzatIon of the NW 
Provmce and Upper Noun River soIl fertIlIty based upon parent matenals 

It also fmahzed the research on lIme study, the adequate phosphorus mamtenance on 
the group 1 and 2 soIls and the adaptabilIty of the 2nd generatIon of maIze vanetIes on the 
defined soil groups 

Sueenmg of 3 soyabean lInes for gram yIeld, seventy of leaf spot dIseases mCIdence 
and seed VIabIlIty was made WIth the collaboranon of lIT A and PDA, NW Provmce They 
are ready for on-farm tesnng 

The fust two lRA/NCRE maize hybnds were tested on-farm and slgmficantly yielded 
hIgher than the commercial ones from the PIOneer Seed Company, at the recommended mput 
level m the large maize producmg areas (Ndop & Noun PlaIDS) 

The TLU was also acnvely partlCIpaung m trammg actIVItIes m lIne With the start up 
of the Nanonal Trammg and ExtenSIOn Project (NTEP) m the West Provmce ThiS new 
engagement m the W P should presage an Impact m terms of sIgruficant farmer adopnon of 
lRA/NCRE Improved maize varietIes In the West SImilar to that already expenenced m the 
NWP 

The TLU tnal program compnsed 3 major themes Varietal tesung, soli fertIlIty 
managementlcharactenzanon and croppmg patterns 
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1991 

Survey of Farmers TradItIonal MaIze Stores. A survey of farmers maIze stores, wtIated 
m 1990, was completed III 1991 The objectIve was to obtam accurate estImates WIthm 
zones Losses were of 2 lands quantItatIve (% weIght loss), and qualItatIve (% damaged 
weevIled or moldy grams) The study was earned out collaboratlVely by TLU and the FAO 
Postharvest Food Loss ReductIon Project It entaIled samplmg maIze ears from 40 stores at 
regular mtervals, followed by laboratory assessments of loss Farmers were mtervIewed 
about household charactenstIcs, storage practIces and maIze use patterns PotentIal 
quantItatIve losses m the MId-altItude zone (Ndop 1200m) were assessed at between Oland 
35% (mean=7%) Assessed qualItatIve losses ranged from 2% to 64% (mean=23%) 
damaged grams (by weIght) m the last storage penod (August) The average value of storage 
losses to the Ndop Plam farmer stonng 2 5 tons of maIze (shelled eqUIvalent) was estImated 
at 15% (23,000 CFA) 

On-Farm MId-altItude MaIze Yanety. In the 3rd year of on-farm testmg of 2nd 
generatIon maIze vanetIes, 3 new varIetIes were compared WIth an already released varIety 
(COCA or KASAl) and the farmer's LOCAL vanety The smgle replIcatIon trial was set out 
on 56 farms m the NWP and WP m the fIrst season (Mar-Sept) A slIghtly modIfIed verSIOn 
of the tnal was planted dunng the 2nd season (Aug-Dec) on 25 farms m2 zones m the NWP 
where maIze IS double-cropped (Ball and Mbmgo-Fundong axIS) New vanetIes tested 
mcluded ATP, SYNTHETIC-3, EARLY WHITE and MSR (end season trial) FertIlIzer was 
applIed at a low level (lOOkg 20-10-10) and most management deCISIOns left to the farmer 
The maIze was mtercropped With soybeans In the 1 st season, the new vanetIes outylelded 
the farmers' LOCAL vanetIes by a mean 05 tlha (24%), but did not outyleid the released 
varIetIes With the exceptIon of Early White, farmers assessed the new vanetIes as bemg 
supenor to therr LOCAL varIetIes SpeCific charactenstIcs of the new vanetIes (e g , yellow 
color and flmty grams for the ATP vanety) were of specIal mterest to subsets of farmers, 
demonstratIng the dIfferences m preferred maIze charactenstIcs among farmers m the area 
In the 2nd season trIal, no new vanetIes yIelded more than the LOCAL vanety 

On-farm HIgh-altItude Maize Vanety. New high altItude maIze vanetIes were tested on­
farm for the thIrd year III the Western HIghlands of the NWP The trial deSIgn was IdentIcal 
to that used m the mId-altItude maIze vanety trial (See above), WIth phaseolus beans replacmg 
soybeans as the mtercrop VarIetIes tested mcluded HAP, POOL 9 and IMPROVED-NDU­
LOCAL, WIth a LOCAL vanety check The trial was set out on 27 farms After 2 years 
of promIsmg results for the HAP vanety, results that gave the TLU reason to hope that the 
1st Improved hIgh altItude maIze vanety would be released m 1993, HAP performed poorly 
m 1991, YIeldmg no better than the LOCAL vanety Moreover, most farmers ranked therr 
LOCAL vanety first m overall performance A new maIze dIsease m the area, Phaeasophora 
leaf spot, WIdely attacked all varIetIes m the trIal, mcludmg the LOCAL 
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1992 

On-Farm Tnals MaIze Vanety The overall obJectIve~ of the on-farm trIals were 

Evaluate ddaptabllIty of new Improved vaneties to the different envIronments m the 
area 
ProvIde dn opportunIty to the farmers to assess the new varIetIes withm theIr varIOUs 
croppmg systems, 
Use the feedback from farmers as basIs for Improvmg technology and future research 
plans 

Four 2nd generatIon open pollInated mId-altitude maIze vanetIes (ATP, SynthetIc, 
Kasal and Early WhIte) were tested for adaptablhty to farmer croppmg condItIons for 2 years 
In the second year, SItes selectIon covered the major soIl groups (Table 1) on the soIl map 
mdudmg the hIgh-altItude zone where HAP varIety was tested on group 4 

Table 1 GraIn YIeld (kg/hal performance of Improved lId-altItude maIze varIetIes on dIfferent SOlI 
groups In the Western HIghlands 

SOlI Group Early Syn 4 Syn 4 Local Kasal ATP SOlI Group 
DeSCriptIOn WhIte Hlgh Fert Low Fert Mean 

1 Basalt wlth ash 1448 2651 2097 1448 1577 1756 1837 
Influence 

2 Old basalt No ash 2706 2944 2889 2592 2904 3108 2857 

3 GraDltes 2891 3415 3461 2684 2869 2947 3045 

S E SOlI Group 271 

VanetIes 119 

Zone x vanety 206 

CV 28% 

Table 2 Chenlcal CharacterIstIcs of Surface 5011 samples from three dlfferent SOlI groups In the Hld-altltude zone 

SOlI OC Tot N AvaIl pH pH Kcl K Mg Ca ECEC CECC Base Base 
Group %---- p* Ifo pW Sat AI. 
Descnption mg/kg -meg /100g ----% 

Basalt 5 95 o 406 12 0 5 15 448 o 39 1 82 2 90 6 46 24 20 22 25 13 75 
WIth ash 
Influence 
Old 7 23 o 463 115 5 37 4 83 o 45 2 49 7 59 10 22 26 27 38 67 2 81 
basalt WIth 
no ash 
Grallltes 5 23 0338 14 5 5 15 4 56 072 2 48 5 39 9 58 23 47 33 67 8 42 
/gnels 

• Bray 2 Avallable P 
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ConclUSIOn 

Under poor environment (sod femhty, Table 2) condlnons generally encountered on 
farmers' fields vanety ATP IS the least affected (most stable) by changes m soli aCidity This 
I~ e~pecldlly so m SOlI groups 2-3 Synthetic 4 showed about the same tolerance to low soIl 
pH as A TP The farmer however, gave greater YIeld response to soIl aCIdIty amendments and 
A TP appears more tolerant to high Al Saturanon 

The followmg recommendanons summanze the 4 years on-farm maIze vanety tnals 
In the mld-alntude zone (1000-1500 mas 1) synth 4 IS recommended for aCId sol1s With 
strong volcamc ash mfluence (sod group 1) and aCId solls denved from granItes (group 3) 
On solls formed on older basalts where volcanIC ash mfluence IS now to mimmal, A TP IS 
recommended for both resource poor and medIUm farmers Farmers who can afford up to 
300kg/ha 20-10-10 compound femhzer should connnue WIth kasal m thts zone ATP IS 
equally recommended for resource poor farmers whose preference IS for the yellow matze III 
soIl groups 1 & 3 

For the hIgh alntude zone, HAP appears to be a VIable alternanve for farmers who 
can afford a hIgher dose of femhzer for therr maIze crop 

Flllally, seed mulnpltcanon for ATP, Synth 4, Kasal and HAP on a large scale IS 
recommended 

MaIze Mlmktt Tnals Smce 1991, the objective of the mllloot program has been redefined 
so that farmers and extensIon workers' assessments become a major concern EvaluatIon 
questlOnnarres compnse 3 sheets Instead of one Forms 2 and 3 deal WIth post harvest 
operations and extenSIOn feed back respecnvely 

The approach has been Improved and benefited from the NAET program Implemented 
III West Provlllce WIth well traIned and qualIfied extenSIon agents, on the contrary of the NW 
ProvInce where agrIcultural extensIOn servIces are gettIng loose because of MIDENO 
workers' salary strIke and the layoff of most of them Much more reltable mformatlon was 
obtamed and WIll help the TLU Zone areas In recommendation domams WIth respect to major 
constramts, opporturnnes and farmers' asprratIons Up to date, 3264 mmlklts have been 
dIstrIbuted to extensIOn staff In the Western HIghlands 

Hybnd MaIze PopulatIOn x FertIlIzer, The Western HIghlands MaIze BreedIng Urnt has 
to date developed two hybnd maIze vanetIes adapted to the mId-altitude zone of the area 
The objective of thIS trIal was to develop an on-the-shelf technology for hybnd maIze 
productIOn m the mId-altItude zone of the Western HIghlands 

Results showed that plant denSIty (40,000, 52,000 and 60,000 plants/ha) and N rate 
(40,80 and 120 kg N/ha) slgmficantiy affected gram YIelds at IRA sub-statIon Babungo 
WhIle the only Mgmficant treatment effect was plant denSIty In Mban Brrrn (Ngaoundere IRA 
sub-station) Lack of response to P (50, 100 and 150 kg P20./ha) was due largely to prevIOus 
P apphcatIons at both SIdes There were no Interactions between denSIty and fertIltzer rates 
at both SItes even though average ear weIght per plant decreased sIgrnficantiy WIth Increasmg 
plant denSIty and tended to fIse WIth IncreaSIng N rates 
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The conclusIOn from both sItes IS that optimum pldnt den~lty for the hybnd mdIze In 
the mId-altitude IS about 50,000 plants/ha A mtrogen fertIlIzer rate of 80 kg/ha and the P 
recommendation for open pollInated varIety In an envIronment should be ~ufficient for hybnd 
maIze In the zone 

MaIze/Legume Intercroppmg AdaptabIlIty of new NCRE mId-altitude maIze vaneties 
(Synth 3, Early WhIte (EW) and ATP) to Intercroppmg WIth food legumes- (bean phaseolus 
i1/2 dnd \oYdhedn Glvxwe l!1£ll) were te'ited for 2 year'i at full recommended densIties (40,000 
plants/ha for mdIZe, 267,000/ha for soyabean and beans) and feruhzer rate (80-20-20/ha) at 
Mfonta and Babungo 

The results (Table 3) showed that bean or soyabean Intercrop consIstently reduced 
gram YIelds compared to thdt of sole maIze crop The seventy of YIeld reductIOn was In the 
order of magmtude Synth 3 > EW > A TP > Local The dIfferences among the vanetles 
were slgmficant (P < 05) 

The 3 Improved maIze vanetles were higher YIeldmg than the locdl ones at both 
locatIOns Although maize followed the same trend under bean or soyabean mtercroppmg, 
the mteractIOn between maIze and legume was not .sIgmficant Be,ms mtercroppmg affected 
maIze YIeld more than soyabean The mference of the lack of sIgmficant mteraction between 
the maIze varIeties and the legumes IS thdt there IS no need to select separate maIze vaneties 
for adaptabIlIty to bean or soyabean mtercroppmg WIthout modIfymg therr vegetatIve 
archItecture 

Table 3 MalZe vanety /Food LegtlJle Intercropping over 2 locatIons I maIze graIn YIelds, kg/ba (1991-92 pooled 
data) 

HaIze* Sole Crop Intercropped WIth Beans Intercropped WIth soya Heans (maIZe var ) 
Vanety 

Bab Ht Bab Ht Bab Ht Bab Ht 

Local 6522 2435 4588 1539 4492 1921 5201 1965 

Syn 3 8572 2601 5877 2481 6143 1851 6844 2311 

ATP 7325 2250 4935 2068 5627 1915 5962 2077 

E WhIte 7144 2647 4913 2270 5822 2132 5960 2356 

Hean 7391 2483 5078 2089 5521 1955 

CV% 18 4 23 5 

LSD V 751 348 

LI 651 302 

VxLI NS NS 
A V = laize variety Bah = Babungo 

LI = Legume Inter croppIng Hf = Mfonta 
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When a ~epdfate study Wa~ set up at Babungo to study the effect of N fertIlIzer (0,40, 
80 and 120 kg N/ha) on the productIvIty of maIze/food legume mtercroppmg, results showed 
that competItIon between maIze and the mtercropped legumes for N was offset only after 
appltcatIon of 120kg N/ha, confrrmmg that maIze gram YIeld reductIon observed IS due 
mostly to strong N competltlOn from the legumes These results don't IndIcate any drrect 
benefit by maIze from N fixed by the legumes growmg concurrently WIth maIze 

Soyabean InternatIOnal Observat1on, Babungo In 1991-92, Soyabean InternatIOnal 
observatIOn trIal organIZed by the liT A was planted at Babungo The objectIves were 

test the adaptatIOn of soyabean cultIvars under a WIde range of envrronmental 
condItlons, 
proVIde research workers an opportumty to compare local and Introduced cultIvars, 
proVIde a source of new germplasm whIch the cooperator may use drrectly or 
mcorporate Into hIs or her breedmg progr dm 

Frog-eye leaf spot (Cercospora SOlina) wall the most Important dIsease encountered 
at the expenmental SIte There was no relatIonshIp between matunng date and seed vlablltty 
(% germmatIon), but the early maturIty lmes appear to be hIgher nodulatIng than the late and 
medIUm matunng hnes 

Based on gram YIeld, seventy of leaf spot dIsease mCIdence and seed vIabIlIty, the 3 
top rankIng lmes were TGX 1448-ZE(M) > TGX 1440-IE(M) > TGX 1447-3D(M) The 
seeds of these 3 hnes were multIpbed for further tests of adaptatIon to Western HIghland 
envrronments 

SoIl Amendment and FertIlizer Effect on MaIze. The tnal was ImtIated In 1989 to 
compare the effect of three levels of fertIhzer (0-0-0, 50-60-50, 100-120-100 kglha of N, 
P20S and K20 respectIvely), manure (compost), orgarnc matter (plant reSIdues) and 5 tons of 
dolomite on maize Yield The amendment treatments were applIed once m 1989 and fertIhzer 
treatmen~ to maIze every year The reSIdUal effect of amendments were assessed for 5 years 

The 1992 results showed that only fertIlIzer applIcatIon sIgmficantly (P < 0 5) 
mcreased maIze gram YIeld at all levels As m years 1990-91, the hmmg treatment mcreased 
maIze YIeld (not slgruficantly) when compare to other amendment sources, mcludmg the 
check (4 93 tons/ha vs 4 15, 4 25 and 4 73 tons/ha) There was no fertIlIZer x amendment 
mteractIon mmcatmg that the response was not mfluenced by the type of amendment and that 
YIeld Increase was only due to the feruhzer effect The hme and hIghest femlIzer level 
slgmficantly Increased the plant heIght 

RapId Rural AppraIsal Survey of Ngle Durmg the week of July 12-18, 1992, two TLU 
researchers JOIned a multIdIsplmary team of 11 agncultural researchers from dIfferent 
InstItutlons and an Agroforestry Peace Corps Volunteer to carry out a RRAS (RapId Rural 
AppraIsal Survey) of Ngle (a SIngle clan enclave m Momo DIVISIOn m the NW Provmce) 
The survey IndIcated that the most Important factors llInItIng farmers' efforts In the area of 
crop productIon, soIl conservatIon and agroforestry were the follOWIng In the order of 
Importance 
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1) S01l degradatIOn (severe erosIOn and fertIlIty declIne), 
2) Tree/crop damages by cattle and small hvestock, 
3) Unclear demarcatIOn between grazmg and crop lands, 
4) Deforestatlon and overcroppmg of land, 
5) tree plantmg wIll be hampered by a land tenure system, 
6) Uncontrolled bush fIres that destroy trees and the microflora, 
7) Lack of extensIOn staff tramed In proven soIl conservatlon methods 

1993 

ProductlOn of Sod Map of North West Provmce. In collaboratlon wIth IRA Ekona and 
the AdaptIve Research Umt of the NW P D A, Bamenda, the stalled sod map of the NW 
Provmce lflltIated by MIDENO was completed and produced m colour The map, on a scale 
of 1 200,000, provIdes adequate detaIl for plannmg soIls resource management 

SoIl FertIlIty charactenzatlOn of the NW Provmce and Upper Noun River of the West 
Provmce. The objectIves of the exerCIse were to provIde soIl fertIlIty data for the varIOUS soIl 
groups m the Western HIghlands and Identlfy researchable soIl fertIhty constramts for future 
research plannmg purposes In the Western HIghlands FIve so11 groups were estabhshed 
based upon parental matenals and supported by soIl (0-15cm) and maIze earleaf analYSIS data 
(see annual report 1993) 

Group 1 

Group 2 

Group 3 

Group 4 

Group 5 

SoIls on low lava basalt With more volcamc ash Influence (Bamenda-Bafut 
axIS, Mfonta Plam, Babankt-Belo aXIS, BatIbo-Ashong-Bah crescent) 

HIghly weathered solIs on anCIent basalt WIthout recent volcanIc ash mfluence 
(Upper Noun River area, Babungo m Ndop Plam) 

SOlIs on gramtes and other basement complex rocks (MIsaJe, MbengwI, 
BabessI, Nwa, Tabenken) 

Salls formed on hIgh lava basalt (BUl and Ndonga Matung dIVISIons) 

SOlIs formed on trachytes/Basalt (Fundong Plateau) 

" Ankara" land preparatlOn System Ankara IS the art of slow burmng grass buned under 
ndges The practlce has been found hIghly rewardmg m the year of preparatlon Crop Yields 
declIne sharply m subsequent yeclfs 

SoIl analysIs before and after ankara (Table 4) showed that the practIce has the 
tollowmg attribute~ 

(a) SlIght amelIoratlon of solI aCIdIty 
(b) MaSMve release of avaIlable P 
(c) Increase m sod exchangeable K 
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(d) Enhancement of sod N release 
(e) Complete control of the noxIOus elephant grass weed 
(f) 30-40% loss m soIl organIc matter 
(g) Effects of N released through ankara lasted only one croppmg season, makIng the 

system non-sustamable 

Table 4 5011 propertIes under ankara and surface burnIng trash 
Mfonta 1992 ChemIcal CharacterIstIcs 

Treatment PhysIcal CharacterIstIcs 

< 2m 2-20m 20-50m 250-500m pH OC% Tot N % AvaIl P 
ppm 

Control 36 7 40 5 10 1 12 7 5 3 10 1 o 69 12 0 

Ankara 19 0 52 9 15 1 130 5 6 6 1 o 46 36 5 

Surface 36 0 40 9 12 0 111 5 5 10 1 o 67 15 
burn 

Na K Mg Ca TEB Al3t Ht ECEC CEC Base sat 
- meg/ 100g--

Control o 20 o 46 2 38 4 36 7 35 o 10 o 27 7 86 32 05 22 5 

Ankara o 26 o 98 2 65 4 53 8 36 o 00 o 33 8 68 20 20 41 0 

Surface 011 o 88 2 47 4 95 8 40 o 12 o 20 872 32 58 25 0 
burn 

The studIes on the resIdual effects of ankara showed that the followmg year 1993, the 
control plot + fertIlIzer (200kg/ha 20-10-10 compound fertIlIzer) outylelded the ankara plots 
(Table 5), showmg the short hfe of the practice 

Table 5 Effect of Ankara and fertIlIzer on maIze YIeld (kg(ba), Hfonta 1992-93 

LAND PREPARATION 1992 1993 

Control 1005 817 

Control t FertIlIzer 2342 3945 

Ankara 6899 2018 

Ankara t FertIlIzer 5802 4906 

Surface burmng 1457 834 

Surface burnIng + FertIlIzer 2179 3292 

Mean 3281 3635 

LSD (0 05) 429 978 

SE 244 558 

CV (%) 10 30 
Fertilizer = 200kg/ha 20-10-10 compound 
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MaIze Retenuon Survey. The TLU began observmg farmer's technology retenhon as early 
as 1987, durmg a survey on pamclpahng farmers m the "mmIktt" trIals m all prevIOus years 
( 1983-1986) 

In 1991, 86 farmers m the mld-alhtude zone who had maIze varIety trIals on theIr 
fdrms m 1989 or 1990 were regularly vISIted and mtervlewed Results of these mterviews 
revealed that mean retenhon rates for the Improved maIze varIetIes (1 e % of farmers shll 
groWIng at ledst 1 Improved varIety on a part of therr farm In subsequent years) was 91 % 
By varIety, Kasal I, Coca and ATP had the hIghest retenhon rate WIth 83%,44% and 28% 
re<;pechvely SIXty mne percent (69%) of the respondents retamed only 1 unproved varIety. 
whIle 23 % retamed 2 varlehes Although 4 to 8 varlehes had been tested on each farm, 
farmers were encouraged to keep seed and plant more than I or 2 new vanetles the next year 
Preservatlon of seed was apparently the key problem Farmers retammg at least I1mproved 
varIety planted It on an average 51 % of therr maIze land, which means that the Improved 
varlehes were estabhshed on 46 % of the total land area planted to maIze EIghty-three 
percent (83 %) of the tnal farmers who had tested KASAl planted It on 43 % of therr malze­
cropped land, or 36% of total maIze land For COCA the figures were 44%,36% and 16%, 
and for ATP, 28%, 37% and 10% respechvely 

In 1992, the TLU team repeated the retenhon survey on the farmers pamclpated m 
the "mmlklt" Tnals of the preVIOUS years (1983-1990) Queshonnarres were sent out to the 
West and North West ProvInces to be conducted by the AVV and YEW's from the DDA or 
Agncultural posts The conhnuous croppIng of the Improved maIze vanehes was achIeved 
despIte varIOUS problems The pamcIPdhng farmers (50%) SaId the maIze usually weeviled 
m therr stores Some reported brrd destruchon (16 %) and anImal damages (11 %) WIth cattle 
and goats contrIbuhng for 4 % For the chdractenshcs they sought for pioduCIng maIze, YIeld 
came first, taste second, earlIness thIrd WIth the mean rank bemg 2,3, and 4 respechvely 
Here COCA and KASAl one more hme gave therr proofs WIth 41 % retenhon rate of each 

In 1993, the retenhon survey was repeated on the pamclpatmg farmers WIth the 
mImktt tnals from 1990 to 1992 The ObjectIves were to assess the Impact of on-farm maIze 
varIety test on farmers' field and the tested vanehes of retenhon rate The h~t of 379 farmers, 
taken from 1990-92 mmoot trials was our reference 114 farmers were randomly select~ 
The sample SIze for each vanety was proport1onal to the number of parucipants receIvmg that 
varIety The results of 1993 survey are presented m Tables 6, 7, 8, 9 and 10 It appears that 
53 % of farmers shll grow the Improved maIze on an average of 24 % of therr maIze land 
The IRA vanehes were estabhshed on 13 % of the total land area planted to maIze By 
varIety, Synth 3 and MSR were hIghly retamed, 75 % and 71 % respechvely 

When assessmg speCIfic charactenshcs of new varlehes, m companson WIth the local 
(farmer's vanety), the respondents found that, on average, the new vmehes do not store as 
well but Liste hetter and have hetter cookmg quahty and color (Table 9) For the contnhuhon 
of Improved varlehes to the uhhzahon of the maIze harvested, some of the paruclpanng 
farmers saId that the new variehes mcreased therr rate of consummg maIze, quanhty of 
maize sold, produchon of corn beer and the quanhty ot feed for chIckens, and brought them 
to thmk about the produchon of feed for chIckens 
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Table 6 MaIze Hinikit retentIon rate per varIety (%) and ltS lnfluence on the land use 

BACO~ CMS ATP KASAl MSR EK COCA EARLY EK SYM 3 CMS ALL 
8704 WHITE WHITE YELLOW 8501 

NI 4 5 17 23 21 4 4 5 6 12 6 107 

RR (%) 50 40 47 52 71 25 25 20- 50 75 50 53 

LPIMV/F 23 10 19 28 33 19 13 15 21 27 18 24 
(% ) 

0, 

TL(%) 12 4 9 15 23 5 3 3 11 20 9 13 

RR = Retention Rate 
LPIMV/F = Land planted wIth lmproved maIze varIety per farmer 
TL = Total land (%) = Retentlon rate (%) X (Aver land planted wIth Improved maIze varIety by each 

retalnlng farmer) 

Table 7 Elelents of technology dlffuslon 

BACOA eMS ATP KASAl MSR EK COCA EARLY EK SYN 3 eMS ALL 
8704 WHITE WHITE YELLOW 8501 

Nl 4 5 17 23 21 4 4 5 6 12 6 107 

RR (%) 50 40 47 52 71 25 25 20 50 75 50 53 

N2 4 5 17 20 21 4 4 4 6 12 6 103 

GM(%) 50 60 47 55 67 25 50 50 67 75 67 58 

% MS 20 13 19 19 15 21 30 7 21 11 6 16 
MS = Maize sold 
GM = Gava malze 
Nl = No of farmers who receIved maIze varleties 
N2 = No of farmers who responded to the questIon of gIvIng malze to others 

Table 8 Degree of Utllization of the new technology 

BACOA CMS ATP KASAl MSR EK COCA EARLY EK SYN 3 eMS ALL 
8704 WHITE WHITE YELLOW 8501 

H) 4 4 15 20 19 3 4 3 6 12 6 96 

IV+F 50 50 27 20 42 33 0 33 0 33 0 27 

IV-F 0 0 27 40 37 0 25 0 50 42 50 3 

F-IV 50 25 13 20 21 33 0 0 17 8 17 18 

Hone of 
them 0 25 33 20 0 33 75 67 33 17 33 23 

IV+F = Improved variety with fertilizer 
IV-F = Improved varIety wIthout fertIlIzer ~ 

F-IV = UtIlIze the fertllizer wlthout uSlng the Improved varIety 
N) = No of farwers who responded to the que&tIon of applYIng fertIlIzer 
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Table 9 Assessment of Speclfic CharacterIstlcs of IRA Malze In ComparIson wlth local (%) 

storage qualIty CookIng qualIty Taste qualIty GraIn color 

N4 91 96 92 93 

Better 21 78 75 80 

The same 16 13 15 5 

Poorer than local 63 9 10 15 
N4 = Number of respondents 

Table 10 The contrIbutIon of Improved varIetIes In the utIlIzatIon of maIze harvested (%) 

CMS EK CMS COCA BAeOA EK ATP HSR SYN 3 KASAl EARLY ALL 
8501 YELLOW 8704 WHITE WHITE 

N5 6 5 5 3 3 3 15 18 11 21 5 95 

No 50 40 80 100 33 100 80 72 73 62 80 69 
contnb 

contnb 50 60 0 0 33 0 7 6 27 33 20 19 
for one 
aspect 

more than 0 0 20 0 33 0 13 22 0 5 0 12 
one 
aspect 

N5 = Number of respondent 

RKC Mlnlklt In Mcnchum Valley 

0, 

Smce 1989, thl TLU I1d\ heen te~tmg tht. 2nd generatIon of n('e vaflette~ (2 TOX 
hnes, IR 7167-33-2-4) that have the characten\tI(,~ of havmg long, slender and translucent 
grams that make them more competIttve m the market than the bold gram types (ITA 222, 
CICA8, CISADANE, etc) All of them YIelded at least 7% more than the local vanety 
WhICh IS an old Improved v anety (IT A 222), and were preferred by all 17 partIcIpatIng 
farmers 

Hybnd MaIze StepwIse Tnal t 

Tlus was a follow-up of an on-statton tnal ~tarted In 1992 and examIned farmer's 
reacttons to hybnd maize In larger maIze produ(,tIOn centers of the Ndop PlaIn and W 
Provmce It consIsted of 6 treatments 1) local varIety + farmers' Input level, 2) Improved 
o P vanety + farmer's mput level, 3) Improved 0 P + 300kg/ha 20-10-10,4) IRA hybnd 
+ 300kg/ha 20-10-10, 5) IRA hybnd + 300kg/ha + 40kg N/ha and 6) PIOneer Hybnd + 
300kg/ha + 40kg N/ha, arranged m a RCB deSIgn WIth 2 rephcatton~/farm planted on a 
farms m the mid-altttude zone dIVIded mto 2 SIte, based on soIl groupIng and 2 farms on low­
altttude zone (Santchou and Bamtoum III) The maize yield result~ are pre~ented m Table 
11 
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Table 11 HybrId technology on-farm EVdluatlon over dIfferent sItes 

Treatmentsa * SIte I (N=ll) SIte n+ (N=7) SIte IIlb (N=6) 

Local + FI 5 5 4 4 4 4 

Kasal/Synth 4 / CHS 8704 + Fl 7J 5 6 6 0 

Kasal/Synth 4 / CMS 8704 + F2 7 7 5 8 6 7 

IRA Hb-MA/Hb-LA T F 
I, 

9 4 8 2 8 1 

IRA Hb-MA/Hb-LA T F 3 8 7 8 0 7 4 

PIoneer Hb-MA/Hb-LA + F3 7 3 8 7 5 1 

Mean 7 7 6 8 6 3 

LSD (0 05) 1 1 NS 1 3 

SE o 6 1 7 o 7 

ev % 14 3 2!l 5 20 5 
a Fl = 40<0-20 * Kasai, IRA Hb-MA & Pioneer Hb-HA were planted at Galim, Fbot and 

Babungo 
F2 = 60-30-30 + Synth 4, IRA Hb-MA & Ploneer Hb-MA were planted at Bafole, Bansoa and 

Bamendou I 
F3 = 100-30-30 b eMS 8704, IRA Hb-LA and PIOneer Hb-LA were planted at Santchou and 

Bantoum III 

At the highest fertIlIzer level F3, the IRA maize hybnds slgruficantly (p < 0 05) out­
yIelded those of Pioneer Seed company both at SIte I and III respectIvely that couldn't even 
do better than 0 P vanetIes at the F2 level (except at the SIte II) Also at the F3 level, all 
IRA hybnds Yielded hIgher than the 0 P 's At thIs modest lllvestment an average of 28 5 % 
YIeld mcrease was realIzed An additIondl 40kg N/ha to F 2 caused a general decrea~e In IRA 
Hybnd Yields at all Sites, mrucatmg that the optImum level ~hould be between F2 and F3 
MedIUm and large scale maIze producers capable of mvestIng a lIttle more on fertIlIzer dlld 
seeds can make good profit on hybrId maIze productIon 

FIeld caltbratIon for maIze P requrrement 

ThiS tnal was establtshed m 1991 at IRA Mfonta and Babungo to determme the pattern 
of maIze response to P levels for maIze In 2 different soIl groups In 1992, the plots (mam 
plots) were splIt III three 6m x 5m small plots (spItt plot) and addItIonal treatments of 0, 100, 
and 200kg P20S were ~uper Imposed on the ongmal plots turnmg the deSIgn to a splIt plot m 
a RCBD WIth 4 replIcatIons So11 and plant analyses along WIth gram YIeld WIll be used to 
calIbrate optImum levels of avatlable P for maIze m both soIls 

Prehmmary data on the relatIonship between soIl tests for avaIlable P and maIze gr dIn 
Yield showed that Bray 1 and 2 tests were strongly correlated WIth graIn YIeld at Babungo 
The contrary was the case of Mfonta There appears ~o be a need for a new soIl te~t method 
for assessmg avaIlJble P In those SOlIs formed on low lava typIfied by Mfonta The results 
of 1993 soIl analYMs WIll be used for cdltbrJtIon 
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MaIze YIeld respon\t,s to tresh P applIcatIOn m 1991 and to the resIdual effects of 
apphed P In 1992 .1I c \hown 111 Table 12 In the year of applicatIOn, 50kg PzOslhd dPpeared 
adequate at Babungo On the conti ary small mcreases m YIeld were obtamed wIth mcreasmg 
P rates at Mfontd 1 he re.)pon\e pdttern Wd~ however, clearer for the resIdual effects 
Except for the CO'1twj dna the 2nd year's 50kg/ha tredtment~ whele there was reduction In 

YIeld, maIze Yield", 10 the 2nd dnd 1rd years dfter P applitatlOn wete generally hIgher than 
m the 1 st year MdlA YIeld mcrea\ed WIth IOcreasmg rate\ of pi eVlOU'i P applicatIOn The'ie 
ml.rease~ were MgllliIcdIlt up tv lOOk.g PzO/ha at Bdbungo dnd 200kg PzOslha at Mtontd 

Table 12 GraIn YIeld response of MaIze to Phospbo~~pDllcatlon 

Prate 
kg ha-1 

o 

50 

100 

200 

300 

S E of 
Mean 

c V (%) 

1991 1')92 

J~esldual E'ffect 

5774 4664 

7061 7557 

6155 8332 

5666 8907 

5852 9237 

455 684 

15 11 

GraIn YIeld, kg ha-1 

1993 1991 

6261 2176 

6839 2521 

6795 2629 

6500 3085 

6714 2837 

466 190 

7 14 

9'5 

1992 1993 

Resldual effect 

1262 3948 

2496 3257 

3141 3719 

5372 4453 

5708 4191 

615 503 
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On-Farm EVdlu.ulOn of low farmer's fertIlIzer rate for maIze gram YIeld 

ThI~ \'v<I\ the evaluation of farmer's fertlhzer rdte for maize m dIfferent \011 groups 
(parental mdtt-lidl (httt:lenct-) m the mid-altItude zone of the We~tem HIghldnd~ The 
ohJecttve Wd ... to evaluclte the return from cl "mclll N top dressmg over the hd\e application of 
lOOkg/hcl20-IO-1O compound teluhzer (fclrmer's level) 

Result,> In T db Ie 13 ~howed thdt alt:p~ for Mte~ I dnd III (FcrrdhtH.. ~Olb of the WP 
and soIls on low lavd ba\dlt With more volcamc dsh mfluence, re\pecttvely), there were 
sigruficant dlttefe.nces among treatments for gram YIeld means The effect of fertIlIzer was 
not apparent un1'l 20kg N/hd Wd~ top dre;)~ed mo~tIj for sItes III (~olls on grdmte\ and other 
ba~ement cOlI1ph x rock"!) dnd combmed andlYSls 

In gent-fell, top drt..,:-.mg I11dIZe WIth 20kg N/hd m tile mId clltltude zone could produce 
profitable gLiln ) Idd !nCfL,l\e.., tor "!mJlI ..,lelle fdfmer\ 

Table 13 Effe~t ot nItrogen top-dressIng of low farmer'S fertIlIzer rate on maIze graIn YIeld (kg/ha) 

Treatment* SIte I SIte II SIte III (N=5) SIte IV (N=18) Across SIte 
(N=16) (N=14) (N=53) 

Control 2115 1211 2771 1717 1805 

FF at P 2512 1597 2797 2041 2137 

FF at 5 WAF 2343 1998 3386 2024 2242 

FF at P + 20kg N TD 2900 2032 3367 2392 2508 

Mean 2412 1709 3080 2043 2173 

LSD (0 05) NS 383 NS 221 203 

S E 239 190 331 110 101 

CV (%) 28 30 17 7 24 

NS Not sIgnIfIcantly dIfferent 
FF Farmer's fertIlIzer 
P Plantmg 
WAP = Week after plantIng 
TD = Top dressIng 

------
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6 1 5 IN-SERVICE TRAINING 

A hst of formdl m-servlce trammg cour~e~ attended by IRA per~onnel attached to thL 
TLU follows Formal courses were supplemented by wntmumg on-the-Job trammg 

IndIVidual 

Enam Jean 

Meppe FrancOls 

Samatana Marc 

Malad Dorothy (Techmclan) 

Pnontles for Future 

Course Venue 

Sustamable Agncultural 111 A Ibddan 
Systems 

Sustamable Agncultural llT A Ibadan 
Sy~tem\ 

Resource Mdnagement NCRE Nkolblsson 
trammg workshop 

Resource Management NCRE Nkolbl\!lon 
trammg 

Agrofore\try 
Methodology 
course 

Re!leJ rch 
Tralnlllg 

ICRAF, Y dounde 

Pnor to 1991, the TLU concentrated on strdlght-forward Yield enhancmg technologies 
(unproved vanetles and agronomIC practlces requmng slgmfkdnt mve!ltment m external 
mputs, mamly fertIlIzer) to maXImIze the probablhty of rapid and med~urable project Impdct 
Future research needs to address longer term agncultural development goals m the reglOn 

In the future, the emphdsl~ of the TLU work Will be on developmg low mput, farm 
reo;;ource cono;;ervmg, Yield suo;;tammg technologIe) Agronomic theme\) Will as\)ume greater 
Importance, mcludmg ~tudIes on 1) reled~e of plant nutI lents tled up m ~Oll organIc matter 
whIch IS sometlme~ as hIgh dS 15% (d pdftIculdf problem m cool hIgh altitude zone), 2) field 
cahbratIon for P for groups 3-5 as IS currently bemg done for SOlI group 1 and 2 at Mfonta 
and Babungo, takmg mto consideratlon the varIable P ~()rptlon cdpacitIes, and 3) farmer 
evaluatIon of legummous planted fallow crops- crotalafla, mucund and cdrndvaha 

On-fMm varIetal testIng (expanded to mclude foodcrop~ other thdn mdlze and nce, 
e g , potatoe&, soyabean) WIll wntmue, With greater attentlOn to crop chdrdctefl\tIc~ de)lred 
by farmers 

The greatest strength of the TLU ha~ been It\ clo\e dnd effective wlldbor atlon With 
the extensIOn service and other development proJect~ dnd m:::.tltutlon\ 1 hl\ will undoubtedly 
be the bIggest key to contmued success m the future Co~t effiCIent on-farm research 
methodologIes wIll be the norm (e g , the mmlklt trial) and the~e WIll depend on good 
hnkages WIth extenslOn 
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Adopt1On and Impdct studIes wIll aho be an Importdnt element of the future research 
program 

Plans to SusLun Research Effort 

WrItmg re~eaI ch propo~ah. and ~uhnllttmg them to local and foreIgn fundmg agencIes 
strengmenmg lInkages hetween TLU and other mstItutlOn~ (e g , MINAGRI, NGO'S 
etc) 
takmg good care of research eqUIpment, 
ralsmg I e)edrch j und~ by producmg foundatIOn malZe ~eed tor ~dle with the hreedmg 
umt, C:I 

persudomg the IRA ddmlfllstratlOn not to sea good project vehIcle) thdt NCRE wIll 
hand over 
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62 TLU EKONA 

6 2 1 INTRODUC nON 

Ekona TLU 1\ re~pon~lble for the Coa\lal Humid Fore')t RcglOn of Cdmeroon It 
tunctlOn~ as a hnk bltween IRA and the exten~lOn ~erVKe ot the Mml~try of Agnculture by 
lhdnnelmg mformatlOn and re\ources m both dIrectIOns Since It~ introduction at Ekona In 

1986, TLU had fow~~ed on (a) provlsion of ba~ehne data on ~mallholder agnwlture, (b) on­
farm testing of the Ndtiondl Ceredls Research and Exten,)IOn Project's (NCRE) maIze and 
IRA/IlTA ca~~dVd vdlletIes, (c) sOlI dlld weed mdndgement '1tmlies and (d) po~t-hdrvest 
problems of maIze (storage) dnd other food lroP\ (marketmg) Llal~On WIth extenslOfl has 
been effected through annual trdlmng-and-planmng WOlksh()p~, collaboratIve research and 
mmikIt dlstnbutIon\ 1 he bd,)lC approach of the TLU mvolvmg a combmatlOn of on-statIOn 
trials, researcher and tanner managed lflab In fows villages, and mmlkIt dIstnbutIon') 1') 

contmumg How("ver, mcreased emphaSIS IS now bemg gIven to bIOlogIcal technologIe') for 
enhancmg and su~tamlllg farm ~y~lems prodUCtIVIty 

622 OBJECTIVES 

Ekona TLlJ work') to Improve food (.lOp prodm .. tlOn of small holders m South West 
and Littoral provlflCt.\ through dldgnosls of dgfl<. ... ulturdllOn~tramts and opportumtlcs, teslmg 
of Improved vanetle~ dud agronomK cultural prdctKes, and mformatlOnal hdI~on between the 
extensIOn servIces and IRA Re~earLh 10 1991-1993 focussed on 

1 DIagno~Is uf I,ll mer\ l.Irlum~tdn(...e~ and practKe~ 
2 IdentIficatIon ot hlOloglL-al technologIe~ for Impl ovmg ~Oll tertIhty and for weed 

control 
3 IdentIficatl ;n t)t app) opnate lfOP protectIOn practIces 
4 IdentIficatIOn ot Improved dnd well adapted crop vanetles and 
5 DissemmatIon and momtonng of technologIes 

6 2 3 CONSTRAINTS 

PrOject aluvltIes were senously affected by the "Ghost Town" and an extended ')trlke 
by IRA staff whIch ')tarted on October 6, 1992 and IS stIll on Other difficulties mclude (1) 
bad road~ (2) lack of \utticlent maize seed~ for farmer~ e~pe(...lally WIth the db~ence of a dryer 
In the seed room - even the htt1e maize harve~ted from On-'ltdtlOn tnals for seed~ was difficult 
to handle because of the lack of a dryer and (3) lack of an agncultural ewnomlst ')upport 
re~earch staff 
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624 ACCOMPLISHMENTS 

1991 

624 1 Focus VIllage Meetmgs 

In 19y I 1 LU \tdtt kd In dl,)CU,)\lOflII by highlIghtIng to fdrmer'), dVdlldble Improved 
technologle') The advdnces e g maize of dIfferent wlor~ or turdddn or better ~Pd(.,lng for 
maIze Intercrq)ped WIth l.d,,<,dVd, are high-lIghted Farmers vlew~ were sought and theIr 
other pressmg problem~ dl ... l.u ...... ed ThIS dPproach tended to hmlt dIScu"',)lon to th()~e tOpIC~ 
Identified by t drmer ... 

Puce lldmtollng at ... IX olLlrkets I{Kdted In strategIc SItes In Southwe~t provmce for 
cassava, malLe, plantam, cocoYdms and processed cassava (gan) showed a dechmng trend of 
commodity prKC\ (T dble 1) Thl\ Is ... ue otten rdI~ed dunng fow ... villdge meetIng') L()nCern~ 
farmers smce they assert that they receIve les~ dnd le~s whIle the prKes of all other 
commodltIe') Inlred~e The pnce mformdtlOn aho help~ In ancilYMs of the mIXed crop ~y')tem\ 
common m the humId coastal area of West dnd Central AfrIca 

Table 1 Hean prIces of varIOUS crops froa 3 aarkets In Fako 
Dlvlslon l cameroon 1988-1991 

CommodIty 1988/89 1989/90 1990/91 

1 MalZe green cob 108 (100) 105 (97) 107 (99) 
2 MaIze dry graIn 90 (100) 72 (80) 68 (76) 
3 Cassava root 49 (100) 39 (80) 29 (59) 
4 Cocoyam Xanthosoma 119 (100) 114 (96) 100 (84) 
5 Taro Colocasla 57 (100) 55 (96) 42 (74) 
6 Plantam 86 (100) 77 (90) 52 (60) 
7 Yam D rotundata 148 (100) 141 (95) 104 (70) 
8 Sweet Potato 79 (100) 75 (95) 49 (62) 
9 Groundnut unshelled 206 (100) 154 (75) 104 (50) 

10 EguSI unshelled 423 (100) 428 (101) 348 (82) 

Average 135 5 (100) 126 0(92 3) 100 3(73 5) 

RelatIve prIces (%) WIth 1988/89 as base are In brackets () 

Source TLU 1 Ekona 

6 2 4 3 ProductlYlty of multIple croppmg systems 

C\r 

Low mdlVlduall.rop YIeld chdrdctenzes the multiple croppmg sy~tem practiced In the 
Coastal HumId zone of Cameroon However, total productIVity per area IS genera]]y hIgher 
In mIXed than m sole crop systems Factor') responsIble for reduLed mdlvldual crop YIeld 
mcluded competitIOn for nutrIents and lIght dnd lower IndIVidual crop populatIOn m mixtures 
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than In sole Observed mIxed cr0p YIelds In tarmers complex mIxture field~ In SWP average 
918 kg for maIze, 7486 kg for Ca~~ava, 3719 for wwydm dnd 842 kg for groundnut Thc\e 
are mUlh lower thdn YIeld\ obtaIned 111 monocrop \y\tem\ and 111 two crop mlxture\ 

6 2 4 4 AdoptIOn, n-tcnLlOfl dnd dlHYMon 01 IRA n~ 

A maIZe ddopuon, Identl0n dnd dI1tu"'lon ~tudy ot mInlk.1t (tfldl-111-d-bdg) user~ 
between 1987-1991 Wd\ conducted 111 the four key zones ofthe South We~t ProVInce m 1991 
One hundred and nInety ~evt;n (197) u\er<; '>predd m 63 VIllages of the plOv111ce were 
earmdrked for the c.,tuoy EXample,> ot "orne of the villdge" were Mukunddnge, Bafid, Mdtoh, 
Mbakwd Supe, BdWke, Ewelle, Mbongo Hdlundu, Kendem, DIkome Balue dnd BIS"Ingl One 
hundred and forty two (142) pdrtICipants were findlly IntervIewed IRA mdl7e IrrespectIVe 
of the vanety (eMS 8501 or eMS 8704) produced more than farmers local vdnety Farmers 
preferred fresh eMS 8704 (yellow) roasted dnd fhnty whIte eMS 8501, for fufu (maIze 
flour) AdoptIOn, let{..ntIOn dnd dlffu~IOn rdte~ were 85%,63% and 44%, le~pewvely (Table 
2) Farmer~ per\OIldl (.,hdrdlten~tK'i hke ~ex, t,juc~tlOn and fdmIly SIze and varIety 
lhdldctenlltI{,~ ~ulh d\ wloUl, t(.xture, YIeld and mdtunty tIme wele &lgmfildntly d\SOcldted 
WIth ddoptIon, retention and thftU\lOn Fdrmer to fat mer dlffu~lOn was qUIte wmmon Some 
wn~tIa111ts to Ieten1l0n wCle c101ll1di ddmdge (blld~, rodt-Ht ... , eK ), m,:uze o"tordge (weevlh), 
wnsumption of hal Vl.~t bClJU\C of better td~te, some user~ not wlllmg to reledse the 
technology to other') dnd other~ ... till pl,mtIng IOCdls 

Table 2 Malze retentIon and diffuslon rdtes among mlDlklt partlCJpants 
per varIety ard factors 

Retentl(n Rates (~) Dlffusion Rates (%) 
-------------- --- -----------------------------

Research Saved Dlanted Sdved & Sold/ Sold as Sold/glVen 
DomaIn for flrst Planted gIven dry or as seed + 

seed season 1st season as fresh sold as dry 
1991 1991 seed graIn or fresh graIn 

------------------------------------------------- ------------------------
LV 95 51 73 60 70 65 
KC 86 52 69 52 41 47 
S 81 29 55 29 26 28 
M 79 26 53 47 26 37 

SWP 85 40 63 47 41 

6 2 4 5 Maize mmdats 
Across dll vdnetIes dOd zones, the IRA mdlZe outYlelded the local by db out 53 % 

(P< 01, N = 113, t-test) About halt the fdfmer~ compldlUed that It dned more ~lowly than 
theIr local 

The perceived YIeld advdOtage Wd'i 73 % eMS 8501 (P < 01, t-te~t, 17 cdses), 53 % 
for eMS 8704 (P< 01, t-test, 9 cd~es), 73% for eMS 8503 (P< 01, t-test, 13 cases), 17% 
for eMS 8806 (P< 05, t-te'it, 19 ca<;es) The hlgh-ldOd vanetIes all had hIgher perceIved 
YIelds all WIth P < 01 
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RelatIvely low ratIngs for roastIng were gIven for the hJghland varIetIes and CMS 
8501 and 8503, whIle 8704 and 8806 were preferred Generally, ratIngs were same for 
bOllmg, and CMS 8501 was rated very hIghly m thIS case For fufu, CMS 8501 receIved 
hIgher ratIngs than all the others Pap, Kola and comchatf were also prepared by some 
people, and the IRA vanetIes were consIdered good m these forms WeevIls were to be less 
m IRA vanetIes though responses were few About 50% saId they wIll pay more for IRA 
maIze m the market The return rate thIs season was very low, however, CMS 8501 
contInues to have hIgher perceIved YIelds across all zones It should contInue m mmlklts to 
ascertam quahty charactenstIcs but because of hIgh ratIng of CMS 8704 and Its desrrabIhty 
for green maIze, It should contInue as mmlklts 

1992 

624 6 Potential to adopt Acroforestry Tecbnolocy 

Generally, farmers m Southwest and LIttoral provmces retam only few trees m therr 
food crop farm~ Trees ob~erved were very sparse and mc1uded only economIC speCIes such 
as bush mango (lrvmgta gabonensls), natIve pear (Decryodls edults) and bItter cola (Cola 
agummata) Other trees protected were lroko, mahogany and burna for structural purposes 
Land tenure system by mhentance compared WIth purchase IS hIgh (87 %), therefore adoptIon 
of agroforestry systems may be easy under these condItIons 

6 2 4 7 Cocoyam ProductIOn III Fako, SWP. 

Labor IS the most lImItIng factor m crop productIon m S W P A specIfic survey to 
ascertam labor use m cocoyam productIon showed that most of the producers were women 
(79 % ) Major productIon constramts are labor, agncultural credIts, root rot dIsease, 
marketIng and transportatIon FamIly labor accounts for 92 % of total labor Cocoyam 
productIon IS a profitable venture WIth a net gam of 112,000 FCFA/ha Cocoyam output IS 
mfluenced by land, plantIng matenals and household labor (Table 3) 

Table 3 Average cost of Input factors per ha+ of cocoyal 

Input factor 

Land 
Labor 
Farm Tools 
Plantlng Materlal 

cost FCFA 

20 142 86 
460 037 94 

1 725 56 
20 041 32 

+ TLU, &kona Annual Report, 1992 

Percent 

4 01 
91 65 
o 34 
4 00 

624 8 N-Economy for Improymg soIl fertIlIty 

A tnal was establIshed m 1989 to determme maIze performance at 3 N levels and m 
hedgerows of two legume speCIes The soIl IS a sandy sedImentary clay loam (Paleudult) 
WIth pH of 5 3 The plot was frrst establIshed m 1989 and It has been smce then re­
established m the ongmal randomIzatIon The test crop was ongmally maIze to which 
cassava had been added smce 1992 

102 



The four year performance of the treatments IS presented m Table 4 HIgh maIze 
YIelds were obtamed wIth mcreasmg N dunng the fIrst year Thereafter, YIelds declmed 
rapIdly and were sImIlar to those WIth the hedgerow dunng the 2nd year By the thIrd and 
4th years, the YIelds of the N treated plots, particularly at 40 kg N, were lower than those 
from the hedgerows Note StabIhty of gram YIelds from the hedgerows With Leucaena where 
It yIelded higher than With Ghncidia At zero N, maIze YIeld dechned lmearly With orne 

Table 4 Four year lalKe Yield (1989-1992) at Yoke site as affected 
by HI trogen and hedgerows 

First season Yields, Kg/ha 
Treatment ------------------------------------------- Mean 

1989 1990 1991 1992 

O-N 2272 1923 1592 1271 1765 
40 N kg/ha 4230 2613 2138 1663 2661 
80 N kg/ha 5197 3299 2963 2628 3522 
Gllncldl~ 3644 3422 3470 3518 3514 
Leucaena 3276 2962 3026 3089 3088 

---------------------------------------------------------------------
LSD 0 05 973 8 539 7 677 1 463 1 654 8 
Mean 3724 2844 2638 2434 
Grand mean -------------- 2910 -----------------

---------------------------------------------------------------------

6 2 4 9 Coyer Crops Studies 

A screernng exercise mvolvmg perenmal covercrops, annual covercrops and complex 
crop mixtures for theIr effecoveness as ground covers to (a) control weeds (b) check erosIOn 
and (c) leave a reserve of nutrIents for subsequent crops was estabhshed PrelInunary results 
show that (1) Mucuna, cowpea and melon assocIated systems provIded rapId ground cover 
of 50 to 60% of the field surface at 36 days after planong Mimosa and Puerana covered 
only 10-15 % of the surface willie Croto/ana covered 40% Thus Mucuna, egusl melon and 
cowpea are good shades for weeds at early stages of plant growth (Table 5) Tills advantage 
of early shadmg conhnues 011 about 76 days or more Mucuna and other covercrops 
establIshed sole (Without cassava and maize) covered the ground at the same rate as cassava 
+ maJ,Ze and could shade weeds only at early stages of growth (See Table 5, and B and D) 
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Table 5 Effects of croppIng systellS and tlle on percent ground cover 
----------------------------------------------------------------

DAYS AFTER PLANTING 
------------------------------ Weed % 

18 36 54 76 300 at 
------------------------------ 300 

PERCENT GROUND COVER 
-----------------------------------------------------------------
A Three crop mIxtures Bar CatHa 

Ca+Hz+Egusl 25 50 80 100 77 7 
CatMz+Cocoyam 13 35 65 80 61 13 
Ca+Hz+Sweet potato 3 25 50 75 65 15 
Ca+Hz+Cowpea 30 65 85 90 42 63 

-----------------------------------------------------------------
B Cover Crops I Season 

fb Cassava+Mz-II 
Mucuna Sl(fbCa+MzSII) 25 60 85 100 11 67 
MImosa Sl(fbCa+MzSII) 5 30 45 60 9 46 
Crotolarla Sl(fbCa+MzSII) 10 30 75 97 33 22 
Puerarla Sl(fbCa+HzSII) 40 20 30 40 40 22 

-----------------------------------------------------------------
C Cover Crops Y1 fb Ca+Hz Yr2) 

Mucuna Yl(fbCa+HzYr2) 15 50 80 95 66 45 
MImosa Y1(fbCa+MzYr2) 5 10 15 25 95 22 
Crotolarla Y1(fbCa+MzYr2) 10 40 55 75 100 24 
Puerarla Y1(fbCa+MzYr2) 1 15 35 45 100 2 

-----------------------------------------------------------------
D Ca+Mz(fb Ca+Hz)I 10 30 55 75 42 53 
-----------------------------------------------------------------

A companson of the effect of one year fallow management (system D) on maIze gram 
YIelds WIth that from the contmuous croppmg (system D) suggested that fallow management 
system WIth mimosa for nutrIent Improvement gave the hIghest resIdual effect on maIZe YIelds 
of 3 22 tlha followed by crotolana and puerana willIe mucuna gave the lowest Yield among 
the legumes BeSIdes gIvmg lowest resIdual YIeld, mucuna IS apparently not a good fallow 
legume because of Its voluntensm and It'S tendency to twme and wrap preceedmg maIze 
plants thereby strangulatmg them However, smce tlus IS from only one years data, It IS 
necessary to reduce the number of treatments to mclude only the three promlSlng legumes to 
further mvestIgate the usefulness of these cover crops m cassava + maIZe systems 

Based on tImmg of ground cover, an observation suggested to ensure both rapId and 
contrnuous ground cover IS to Identify and grow m mIxture, rapId growmg and late spreadmg 
cover crops eg Mucuna and Mimosa If they are complImentary 

6 2 4 10 Control of Imperata cyhndnca 

ShadIng IS one means of controlhng spear grass, Imperata cylmdnca willch IS one of 
the most noXIOUS weeds Appropnate shade vanes WIth location and practices ConsIstent 
reduction of spear grass InCIdence has been observed In alley hedgerow plots unpruned for 
a year (Table 6) SImIlar relative reductions of spear grass mCIdence were observed ill plots 
WhICh were establIshed after one year of perenrual cover crops such as Mlmosa, Crotolana 
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and Puerana The spear grass could be eradIcated If shadmg IS extended to 2-3 years and 
thts may be po~sIble WIth hedge row specIes and by adoptmg the method Illustrated WIth 
compatIble cover crop mIXIng 

Table 6 Effect of fertIlIzer and hedgerow on spear grass 
Imperata cylindrica IncIdence 

Treatment 

O-N 
20-N 
80-N 
GllrICIdIg 
Leucaeng 

Imperata Score 
(1-4) 

4 0 
4 0 
3 5 
3 0 
2 0 

LSD 0 05 1 48 
CV(%) 13 8 

% 
IncIdence 

100 
100 

88 
75 
50 

6 2 4 11 Cocoyam Root rot reductIon by shadID& 

Cocoyam grown In alleys partIcularly the fast growmg ~pecles WhICh rapIdly produce 
shade reduce the PythlUm rot seventy symptoms and led to hIgher corm YIeld, about 48 % 
(Table 7) Healthy cocoyams under shade are commonly observed m farmers cocoa or 
mtercrop fields hence thts observatIon IS practIcal A hIghly posItIve correlatIon was also 
observed between cocoyam cormel and corm YIelds (Y = -00 137 + 2 53X where X IS corm 
YIeld) ThIS equatIon may be Important m on-farm research where the cormel may be mllked 
by farmers or stolen pnor to data collectIon With the corms Intact, the expected cormel 
YIeld can be obtamed (Table 7) 

Table 7 Cocoyaa root rot dIsease and Yleld In an alley systel 
--------------------------------------------------------------------------------

DIsease Actual PredIc- YIeld Actual Expected % stolen 
seventy conel ted corms total total frolll 
score YIeld conel tjha YIeld YIeld plot 
1-5 scale tjha Yld tjha tjha tjha 

--------------------------------------------------------------------------------
Control 0 fert 3 34 1 07 2 133 2 59 3 66 471 43 00 
Control fert 2 85 1 42 2 830 3 46 4 88 6 29 36 71 
Accasla 3 30 1 35 2 691 3 28 4 63 5 97 36 76 
Callandra 3 10 144 2 870 3 50 4 90 6 37 36 75 
Leucaena 3 00 1 78 3 548 4 22 6 00 777 37 16 
Gllncldla 2 74 1 88 3 747 4 58 6 46 8 33 36 72 
CaSSIa 2 25 1 90 3 787 4 83 6 73 8 62 36 01 
--------------------------------------------------------------------------------
±SE 2 94 1 64 3 087 3 78 541 6 87 37 59 
--------------------------------------------------------------------------------
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