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N(CRF, completed the ls year ofconta ct II hy negotiating anid finishing a hudget and 
contract NCRE Ill. Under this third contract twelve IRA iesearchers were selected to do 
advanced degree studies. Several consultants were contracted to assist researchers in specific 
areas. 

lighland Maizc llreeding continued to deve op materials for the mid and nigh
altitude regions of ( ameroon. Several plomising varielics wce advanced to otn-Inrm yield
trials and five hyliid selections were -hosen For testing. Work continued on! selection and 
purification of existing lines and populations. 

Ili.hland Niaize Agiroiomy a ,otal iittlis soilliild t o)1 Clevetl Cocctiling

amendments to imliove soil ft-t iilily aind ciopl'residue inaillt 
enent. oAver half of the sludies 
concerned iIlCttcloflifig or double cit pping wilh giain legumes, colocasia, hedge rows or soil 
improvement legumes. 

ILowland Maize Blreeding callied oil ,votk of improving maize polnla ions and 
develhping v; icties ltim Ifie iw l tids. 'Ihe t talamber of trials increased by 20% over Ihat 
of' 1989. A total of 768gettyls wte testd for the hybid program. Nine vatieties 
underwent seed mul'iplication for distihuliticn to fitiers. 

c (Aon imil~l 
use of inpuls such a,;l tiliei s atid hel hicides. Special atteition was givwl, to use of improved 

ILowland M:,ize Agionomy litctiltlt[id vimtg soil feltility wilh tiniiluin 

fallow mallge iclit systems , ,i cci mra tine icIiicthio i will legimue trees, ciop associations 
and rotations anid Wut 0f s11pleltut'nlary letilizeis. 

'1fte Iice Illeilyfi , ti t cotlc llaled( l ifrigld rice va ieties. Pevious activities 
of itilrtodicliol, ct'illccioln aur e';iltruiollt of' tttluplastvl tcitirtitedl. Mle clihasis was 
placcd ott sclccti,,i, ;,pt,, ,nitcally tcsistatce tr (tilcltttce to sltessesittupived valiclies with 
such as low tenuperatilte, blast, sheatlh lit and glutne discohlatit)n. 

lice Agiuor,ty gWive iutiplt;tsis to ICrtiliz.cr ll; impeit'll( aind cutl~tlal platices lit 
improved va iict ies tieve I11 led by ilie hn eeditg progia fii. Severa exIier icimen ts conceiied crops 
associated Will rice of- plantled alter lice i totaliit. 

I lie Cercals Ag; mo,,,y I llit ( t;ltlla tclldlicled Ite Calch hoth IIot-sltillaod oin 
farmer's lields For Nlaize ad1 SoIittm. Tests were die using gwen maize as a shot term 
garden crop for the luihger pc iod. 'Iilhlge tests. 1hewety by-prodluict tests, seed freatment 
and Sitiga Contol cie ilt-ic najtir lines of tesetch followed. Seed multiplication was dorne 
for vat ictics of NIaite, myl,ean, i.,Cn peas aid clotalaril. 

Solitlll :1111! MIillct lre,.,dil ettol t itll l d ti levchopolett of (llt l lilaed 
Sorghum and Millet vn i aiis ll as hyhm id Solgholntn vat iclie. Maily inletnll:ional tlials 
were evaluated in Ihc scai ch for ie, geitic tatet ial. Mafel ials developed it) Catieloott was 
tested aginst other at ilis. A lotl oif Ill) Sotmgin hylbrids were developed. Seed of 20 
local tRd dCvclopeCd lmiplicd lotrie y It lotlcts.Mtit irt,,t'%C ollll eihictles allnd seedr 

ii 

http:ICrtiliz.cr


Sorghum and Millet Agronomy research was ionducted both on-s ation and ol 
farmoer'- fields. Reseuch certcied aIut tid Soil and waler conservation, efficient use of 
fIrtilizets, conitol of Stliga, alinta dia wi ield eCoequipment an d develomilnt of aIlocal soil
 
testing laboratory.
 

The tIa.tl1biui lTeslioill Iiaisn il lad hirct ti1hilimis year ill ie11111 11 111051 I090. 

reit in oftw tescaicl i l Stdiles iii the IUSA gave tliein additional lstall'to ihoctease their
ICis tom 

recatch lpogram. Over 60 fIari households wetre sutveyl with regards to maize storage
 
practices. Market pices wete cooltiou Hsly nllottuihtoed in II village ii;arkets. Over 3()
 
minikils wet e disi ibutcd I.,ir testing 9 impi oved maize varieties. Seed of KASAI maize was
 
directly distributcd to fi-i s.
til 

'the Fkounl TI iticlllilid Seven const lls for acliotior fillott stildy. 'Ihese were: 
(1) low Soi IFeltilily dCl to shortened f I'IChw (2) insect and weed p)roblems (3) labor
 
bollenecks (4)lo\w- vicldiiig aid disease ICoitn 
 local Val iclies (5) cl if imat ketitng (6) diffusion 
ofIllR ICIIclttIOh is til (1 ) tihaiie StCt;lge. SIpccific aliviliCs ittICICdCd co'lICCliO1 f d(ala for 
ecotoiloic iotdels, liit!iKCi lice iccoldiittg, lerlilizer risk a al'sis, imipact sUl vey, ailllysis (of 
storage muletlhods, on-fIa in ti ls, oi-station itials and copleliCon Cf' Soil ptolile descriptions. 

lie rlloila 'It t 
survey vilijg,s aid lo s,.c 4 t matiitit lsealch villages. Ftipiasis was given to litee 
main tes .mcli opvI;lisi: Cli:llosis of fa tining onll Ieslit ol iOiflroved 

'I II tcog li cd their aclivities Io illow iIcdIIcliO in Ihe nbii rLtof' 

syslem,: laili 

(cliiolto ,iVN.iidll acl:tc;;t:iil CIiSNC\c .t1nd i)i. 'I lie agiiI lliil Iitali s
iutliOii CXIct 

Sil-Vey copleted us with imle i CliiitCsccoltd v(etr imlllimil collected envihionenlal and 
I1lllMl I1I;I'lit,_..Clll1.0ll 


I lie tkolbi,:'im 'I t h:1d asl IfP pnoily in tle)Ihi cloilte ol sevelal leseatch 
activitics. 'Ihlpitiimiy ite'W iitiilive fOr 1914(l) was a seties of allpts to esli listh alley 

hoithr 11(i iltlllll,()OCI Was that ValiCty 
illoducliii is Ih li l ,I i kiti , llavetIiincic:isitig pirothiclivily. ;iltl Other 

cl'piiin , liwdIc:t, fllow sit.S. II Clc nliiltC( 
tic 'emlilidc 

cheitical cClpoliti mte oftl Io lierapidly adoplcd. lrohblcms were crictiterelI Iiitlel!Is likel' 
establisitshm en l bl dci hdlcs. 

(er, l 1.111110h'y CliitllateCd Ofi Maiize pattolo y. Ioth Ilighllaid ld I.ovland 
varielieS WciC sctcctlctd 'ilf lioilit ail Nkolbisoln. It a pirtil that both ty'pe CI t elrials 
could lbeelfcctivelY 'zn. ct' at iil tig cotls.l it ollier tests the type of landilFo,.iibot liis 
tlepelallioil had silg.tiliCall clfclt CI!il CvClity Of Rllizilcillii blilthS. 

'life Rice l'ailhology lllill coiliccillal.CI life Niho Plain. Stitdies wvere 
c( illctc llfill ellcct littilltiipicn, )lti ;igC lt'smtillsoil ptilima ion oil Ilie. hicidluilce if 
pyriculii Ia. 

llililnd!(clcls illonology cotitiulliitct \oi sll cllo,i lleeho iil g aiii Cli 
by ftlli Local vaticiles Cif were mtill Ilctcr wlien evaluat ed for sli age qualities.iets. maize 
Se.alLd stoige was,i'.lti Ihin tlist other INlites.Addition of lroltectlive inseclic,!s incrieaed 
thile lih.
Cliiaily olsmltid 

IJ)w'tniil I(ACI-l.S !loiitOIIOIgy 'Oltihied sli.ties otf Ihe Maize steinloi er. 'tials 
fested cliical colltlols, ellCcts Of cinIpca miiaiic, flilitlyiIIICsj ilnttSd Soil rI(! 
seleclion of' itsislatil ;Iicties. 
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I lie pittlpose of tile Nationil C( .als ReseI.lrch and Extcnsion (NCR.) Noject is to 
develop (C'amt.'ooidlii ilitiflion:l calpcity lo pIovide high tuality escaich of)nceleals alnd
 
it) develop 
 lecessary linkages between I)rlamets and researchers It) fIlcilitate the transnission
 
of research resulls.
 

Tle NCT~l proj ctl is ct)-spooiOd by tile ( o fluent of' file Republic of 'Cameroon
and the United States 'l..gency f'or Ininr:tlio ral I)evelopiien. I hioglh the NCRI. Pho.*jet,
the Ineternaliorl:l IlliltIut 1 'lropic al Ag,,iciflirire (liTA) w.ns conitacled to po vide technical 
assistinice I.cscai'h 19 

assislants wotk collabor at ively with IRA natimoal counter pr I.s 


to (Ihe Ir'.tliw of Ap ciirl;nl (IRA) sinc I,-c . 11', Itechiical 
in cereals breediig, agronony
 

arild farning systemls rescar cli arnd extellsiori.
 

'Ihis alilial repolrl yivcs atve vie.%c0ll t Ir.c 

yetaiy(tr f, tlh- secoid prNe of tf Il.lp*jecl. 


, w livili"N arnd lildirl,)S of 199t0. the 
lie ep.olit is divided into six slbstanllive
 

chaptels, covClviig pi.jc't admilislririol, tire Ito1 corir)modity reseach ulits (Maize, 
 Rice,

Cereals Agi.or noyv and Soightflt/Milict) and tIre lsting and Liaison Units (l lUs).
 

Ilhe Maize lIesc:a.r IUhit had fIor re,.:rclh pioiaiiis ini 1990l: Ililh.iIaild Minize
 
lli.eedi ig. Iliplrhlarol N:i,/-Agtiortr ,. I mO,,,liid Maii itcc(liiig arld I.owlalI Maie
 
Agrionmry. Ihe I lil,ilard Mri,.e ogiam is based ini I3mburi arid the I.wland Maize 
Program ifia Nki ii ssuiti. 

'fiIe Rice ' , .cni'liIhJil e l.o-np:,swsa Rice Itl..edii I'togiram anla Rice Agrioimiy, 
Progmian both Iaed al I)sc iarg. 

Alir ( ecisAprotriirv Research11 I lit corrsikts (f a1 irnyl tescaich pnoprairlIm i frla
(Garo ,a. 'I his unllit is r.'pollsilo Io tbrh raiie arid soighlrr l icsech on-stalio and on

'lie Sorghurm arid Millet lesearch Iciit has a breding ptoglai arid al agrorrloly 
progrm at NI;irora. 

I et'ir,, arid I li, ol I Iilils aie fhe ta ruin'ig SYNI Ser s';calch arnd e;terloll Coirluorrert 
of" tlie pi.ect. I lere ire fluir II'.11 sbase'd at larrubnri (Wescill I lighlalds), !kolla (tligh
Rainifiall Ihluiniid Fort, ), Mar lla (Sldaito-Salreliair) arnd Nk'lhissorr (Seirri-ihmid trest). 

In addition to thee lprograris there are stiplir trails within IRA sutch as plant.
pathology (Banlsi) arid cereal enitomolrgy (Il..sclintig arnid Nkolbissorn) which ,.,or k with 
sevelal .ecalclops. 
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I. AP M1N.[ISIR IOr 

1.1 INTRODUCTION 

During tie fifth year of NCRE-ihase II, project staff continued to improve the 
research capacity of IRA. All parts of the IRA cereals progran were involved with generating 
high quality research as well as improving the linkages between farmers and researchers to 
utilize these research results. 

1.2 OUTPUTS AND AC(:COMPLISIIMENTS 

T'wo IRA researchers successfully complcted their degree programs in the USA and 
returned to dly in Cameroon. O(e more researchor completed his in-country field work for 
advanced degrce pig! am and one researcher completed all tequirements for his Pil) degree. 
Seven other IRA researchers continiued iheir programs of study for advanced degrees in the 
US. Three IRA wt'searcheis depatted for gahmlte training in the USA. Twelve researchers 
were selected for degrce sludy pogiams in thei USA umcr conlact Ill. 

Shol term training in Cameroon included a workshop on MSTATi held in Yaounde 
and Mamoma. "'maining in the use of word processing soltwaie was given by Mr. C. Mouang 
at several NCRE locations during 1990. 

IDming 199t1 N( 'Ri contiact Ill I 'icctII'I osaI, budget arid cofntract were drafted 
and negotiated. An otilside consultant, I)r. (;oy 1laird, was recruited to assist writing the 
contract Ill proposal. Subseqtient negotiations resulled in a budget for the ioposed work 
plan. A linal contract w;, writlen aid negolialed aning stalf of IRA, lUSAI I) andlIHA. 
Bids were solicited anld evalaled for sutb-coniacting of prchasing and long teli training 
services under N('RlF Ill. ! SAII) compilcted a commondity inventory and end use check of 
all project cquip nt and Sullics. Advilisiig mid inteviiews were stalled to recruit new 
staff for conlract III. 

Over 125 v'isilois passed through the hcadquaiters oflice (luring 1990. Visitors 
included officials liom ( a nca ingoveimllienl minislies, loreign embassies, nationalI research 
programs of other At, icami nation,;. inte mational research centers, American univetsity staff, 
local schools and oflicials of USAID. 

IThe NCRF pioect linaticed attemlan;me ol 2() siall ind counterpats in 13 nalional and 
international mectings, sVmposia and seminars during 1990. l'ioject stalf and counteHparts 
participated in numerous other miectings and confc ences mnder tfl' sponsorship of various 
international fmding alncies. All N RI -(stalf paticipated in regional planning meetings 
to determine anmal \yoik plans aId objcctivcs. 

A few teminini, itell, of c'lipilvicll 1mid slipplics were rceived dor ing 190 Iat had 
been on older. I lict. itcils wte di,qlilrhcd 1o ec:li I-atlimmi as required. Among tihe 
equipment items received was a year's supplly of maize pollinaling bags aid special mesh bags 
for drying m1iiaie crbs. 



------------------------------------------------ ----------------------------

------------------------------------------------------------------- ------------

-------------------------------------------------------------------------------

Five consultants assisted the project during 1990. Dr. R. Boxall toured all NCRE 
locations to evaluate the scope for on-farm rescarch of grain storage prol)dlenis. )r. N. 
Hulugalle evaluated soil erosion problems and research methodologies in Garoua. Dr. B. T. 
Kang evaluated methods of better soil management to cootrol erosion, also in (Garoua. Dr. 
K. Nwanze trained technicians in the Soughun program to evaluate insect damage in the 
field. Dr. J. Poku served as an in-project consultant to the Cereals Agronomy program to 
make an evaluation of weed management problems in tie north. 

1. 2. 1 Qu1ie ofayt 

.AQa To assist researchers inachievement of project goals. 

SUB-GOAL OUrPUTS ACCOIPLISIIIIENTS 

1.Provide overall planning and 1.1 Staff meetings held 
 1.Annual program planning

supervision of technical 1.2 Field visits undertaken. meetings held inFebruary.

performance of technical 
 Semi-Annual Progress Report,

assistance team. 
 Annual Workplans were published.
 

2.Facilitate liaison between 
 2.People aware of project 2.Meetings were held between
 
USAID, IITA, IRA and other 
 activities and accopplishaents, IITA, USAID and IDA to define
organizations cGoperating with activities coordinated. details of IHCRE
III budget and
 
the project. 
 contract.
 

3.Provide leadership to 3.Rational work plans. 
 3.Field visits were undertaken
 
technical assistance teas in 
 and technical discussion were
 
applying research to local 
 held.
 
problems.
 

4.Plan and coordinate long-term 4.Achievement of training 4.Two National Counterparts

and short-term training of goals. 
 returned from training. Twelve
 
national counterparts. 
 have been selected to leave for
 

training.
 

5.Guide and assist 5.Staff able to accomplish 5.Weekly meetings held with

administrative officer in 
 research objectives. Administrative staff, gave new
 
providing administrative and 
 responnibilitins to
 
logistical support to staff. 
 Administrative officer.
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1.2.2 uty Chief of Party
 

Goal To assist the Chief of Party and act for him during his Absence.
 

SUB-GOAL 


1.Design and install 

computerized inventory system to 

facilitate management of project 

equipment and supplies, 


2.Design and install 

computerized accounting system 

to manage project finances. 


3.Prepare corputer training for 

staff to permit their efficient 

use of computers. 


4.Assist inpreparation of 

semi-annual progress report. 


1.2.3 AdministratigeOfflicer
 

OUTPUTS 


1.Computerized Inventory 

System. 


2.Computerized Accounting 

System 


3.Training materials and course 

presentations, 


4.Semi-annual progress report. 


MLADI To assist researchers Inachievenent of project goals
 

SUB-GOAL 


I. Facilitato liaison lhntwron 
researchers, IITA and USAID. 


2.Provide administrative 

support to researchers, 


3.Provide research, office 

materials and vehicles to 

researchers.
 

4.Corputerize office 

operations. 


OUTPUTS 


1.1 RePorts 'rpirMl 
1.2 Policy statements Issued 


2.Researchers free work toward 

goal achievement 


3.Haterials to researchers 


4.Reports produced accurately 

efficiently and on schedule 


ACCO'NPLISHMENTS 

1.System designed and written.
 
Testing completed. User's
 
manual printed. Data entry
 
completed.
 

2.System designed and written.
 
Preliminary testing completed.
 
System placed innervice at
 
Akolbisson office.
 

3.Staff ab!e to use word
 
processor for scientific
 
writing.
 

4.Report finished and copies
 
distributed to interested
 
parties on time.
 

ACcUIIPLISIIHENTS 

I. Hlonthly financial roports are 
up to date. 

2.Rental contract and payments
 
ate up to date. Staff assisted
 
for annual leave.
 

3.All equipment orders received
 
and inventoried.
 

4.All staff using computers for
 
reports and data analysis.
 

.......................................................................................................
 

1.3 OTHER ACTIVITIES 

fitaitlitiot tO the tegolar IHicevssiiI! l relpoiits and claims ai largeof liin:'i;ta cxlwnc 
nunmber of travel a; rtngetlilntS were inade fbr slal' and cotlr irlts to attend prolessional 
meetings, training programs and to )rovide staff with home leave arrangements. 
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- - - - - - - - - - - - - - - - - - - - - ---- - -- - - -- -- - - -- - -- - -- - -- - -- - -- - --

- ----------------------------------------------------------------------------

2. MAIZE RESEARCH UNIT 

2.1 HIGHtLAND MAIZE BREI)ING 

2.1.1 INTRODUCTION 

This was a landmaik year for Highland Maize Breeding iii several respects: 1.Three
populations under developlnent since 1984 were tested for tie first (AI' and Early White)
or second (HAI)) year as varieties, and are proving successful. 2. 'Thesecond year of tesling
of advanced hyhrids confirmed live entries which could now be placed in pilot seedproduction testing. 3. The first counterpart breeder returned from M.S. training and a seconddeparted for training. 4. Screenhouses for streak virus resistance screening, requested since
1984, arrived in Novermber and plans ale underway to set Ihcn tip. 

A major effort was tiade to fillt genetic materials developed over tie past seven yearsinto the internatima naraize hceding svsler s wellas as into long Icrn slorage -or
saieguarding. Visiting breccs from ('I NIMIY'-Ilarare, Pioneer ()verseas (larare), Zainbia,
and IITA observed these materials in the field and were sent ria jnrr shipmcnts of lines andvarieties. Arrangenents for long tcrrn storage are being riade with CIMMYT-Mexico and 
USDA. 

2.1.2. OUTPUTS AND ACCOMPLISIIMEN'TS 

DAL. To increase maize production in Cameroon through the Identification and development of suitable maize 
varieties for highland areas. 

SUB-GOAL 0UI'Urs 
 AC(.AtI'LIUrI11fS
 

1. Improve varietal source I.Source populations improved - -- - -- - - -- - -- - -- - -- - -- - - 1.1 Population ATP was cycled
populations, 
 for agronomic traits. through location
two half-sib
 

fanily selection.
 
1.2 Testcross s"lection of Popul
ation 32 at three sites ident
ified best combining lines for
 
reconbination.
 
1.3 Selections from the High Al
titude population were recorbined
 
to complete cycle 2 of half-sib
 
family selection.
 

2.Select new varieties for pos- 2.Data on new varieties con- 2.1 The National Variety Trialsible release. 
 sidered for release. llidaltitude Late (NV-IIAL) was 
evaluated at 6lorations. The new 
ATP population ranked high in 
yield. 
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SUB-OAL OUTPUTS AC.AItILISIHENTS 

2.2. The NVT*4AE (early) Ident
ified the now Farly White popula
tion as the best overall early
 
maturing variety.
 
2.3 The NVT-HA (high altitude)
 
identified the H:P as the best
 
overall high altitude entry but
 
indicated the need to use the
 
Improved Ndu Local and Pool 9a,
 
Synthetic as donor of better ear
 
and plant traits respectively.
 

3. Develop Inbreds for syn- 3.1 New inbred lines selected for 3.1 Selection and self lag was
 
thetics, hybrids, and population agronomic traits. made inlines at all stages of
 
improvement. inbreeding. Selection among 290
 

3.2 Improved source synthetics testcross entries was made across 
for inbred extraction and variety 3 locations, with selections ad
fornation. vanced to hybrid testing. 

3.2 Formation of varietal syn
thetics fronselected inbreds
 
continues.
 

3.3 Selected inbreds are inter
aated within heterotic groups to
 
initiate new inbred formation.
 

4.Select hybrids for release. 4.Data on hybrids considered for 4.1 Evaluation of 168 preliminary
 
release. hybrids plus checks was made,
 

across four locations. 26 en
trips wore rn!ptd for the 1991
 
advanced hybrid trial. 
1.2 7.,216 entry -.1vanced hybrid 
trial identified 5 selections
 
which could be tostod inpilot
 
seed production by potential hy
brid seed producers.
 

5.Improve and increase seed of 5.1 Seed for agronomic trials. 5.Fir to row rIpction/need in
new and established varieties. 5.2 Foundation seed for seed pro- ctease, averaflinq 0.3 ha each,
 

ducers. was made for 15 varieties.
 
5.3 Breeder seed for next cycle.
 

2.1.3. OTHER AC'l'VI'rIIS 

Mr. J. Eta-ndiu, having completed his M.S. in plant breeding, retmned in January, 
and Mr. M. Ndioro depated inMatch, also tir M.S. training at the Ilniversily of Mi esota. 
Mr. Z. Ngoko returned in l)ecenher with an M.S. inPlant Pathology Itn1 'lcxasA&M, and 
Mr. C. Nankam was selected by IRA to depart for a Ph.1). prograin (four years after 
completing his M.S) under the project. 
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Technicians and counterpart scientists continued on-tlie-jol training, with two newtechnicians being added to the unit, one each innBainui and Foulbot. 

Dr. Everett attended the IITA Maize Program workplan coinlerence and Dr. K.Fischer IITA DD(; (Research) visited this unit froin IITA. )r. C. Mungonia, principal
maize breeder for Zambia, visited the program for six weeks at harvest. Dr. K. Short,principal ni(altitnde breeder or CIMMYT-tlarare (responsible for East and Southern Africa)
and Mr. 11. McCarter oflioneer Overseas, Flarare, (responsible for all midalliltide breedingfor Africa) visited for one week during harvest. Dr. Short brought data indicating that somelines we had previously supplied had been at the top of their testcross trials in Zinirbahwe. 

Seed of inbrcds, hybrids, and olpen polliiated varieties was provided to (CIMMY'l'-Harare, Pioneer-tlarare, Zambia and IITA. Seed of lines and varieties is being sent for long
term storage at the USDA and CIMMYT-Mexico. 

Dr. Everelt prcsenilcd a paper ("Maize inbred line development for the inidaltitude 
zone of Cameroon", L. Everett, J. Eta- ndu, M. Ndioro, and i. Tabi) at the American Society
of Agronomy meetings in San Anlonio. 

Equipment on reluest and delivered in 1990 included two screenhouses for maizestreak virus resistance breeding at ounirhot, two heavy disks for primary tillage at Fnubllotand ]anll i, ain C(lt Pinc i tlailer, a single ea r power shelli and some hand shelles. In IIisend of phase year, it shotuld le noted that this unit, since 1984, has been responisible For mostmajor equipment purchases at Ilambui Station, including three traclors, plows, disk-harrows,heavy disks, and labor atoty equilpment (incuhator, stile tiansficr hood, inicroscopes, etc.). 

Facilities development (work space, seed store, seed dryer, etc.) did not progress atIlainmui in 1990. I)esigns fir these facilities still have not been cooldilld will this unit. 

2.1.4. RUiS.ARCHI FINDINGS 

2. 1.4. !. T-mpoj-j__rjetla!_u_l,',_opJlaljrns 

The Acid 'lolen ant Popilatioti (ATP) was evaiualcd as half s*tr tamilies (cycle 4, 338entries, 2 reps pir location) at Iai inbui 'lain (acid site) and Iha so a (fertile site). 'Ihirly ninefamilies were scleccd to advance the population by recombination in the dry season nursery.
Yellow flinty grain, high yield, and good plant type continue to bIe Inincipal selection criteria. 

Fifty tour lainilies selected in the 1989 Iligh Allitude Population (IIAP) htalf sibfamily trial weie recoimbiined t complete cycle 2. It is recommended that IIAP he improved
in ear-to-iow i adtion select n in iii e yeai s, since only oine generali i per year carl heobtained in the high altilude 7One (17()-22(im). HAP is still maintained as a mixed whiteand yellow grain type, with the option of' using eilher color in variety lI;mnatio. In the nursery recombinaitim oh aiamilies, ofselected crors-es IIAI ) to Improve(d Ndhi ILocal andPool9a Syonlmetic weie nlue as a lIl s 1) ofl incmploraling lails floni these prpiulnaionrs (ear
type From Ndu Lorcal and plant lype fritm Pool9a Synthetic). 
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Population 32 (Flo) line testcrosses onto tie 13 hctciotic group single cross tester were 
evaluated at three lovations and selected lines were placed in the 199013 nrimsery to recombine 
the pupulation as an improved source of inbred lines. The population still lacks streak virus 
resistance, but is acceptable for oilier midaltitude leaf' diseases. Population 32 has excellent 
plant type and while Ilillty grain. 

Population 43SR, having been selected for leaf disease resistance at the S I and S2 
stages in the nursery, was recombined twice. As resistance to midaltitude leaf diseases is not 
yet sufficient for inhied extraction, selling to S3 with selectioni and subsequent tecoiiliinatioin 
should precede inbred extraction, as was the procedure with Population 32. 

In addition very small pirograis itl sweet-coin conversion progressed, producing MSR
si improved one cycle for germination, and MSR-su (13C2), making available two types of 
inidaltitude adapted sweetcorns. NISR-sh is very sweet with the long shelf life typical of the 
sih gen e, bitt with proor germination. MSR-su has good gerrmtinatiin but has more sltarch (less 
sweet). 

2.1.4.2. S! tNwVii itksotosit!Y_ !ase 

Advanced open pollinated vat icty trials weie run in the mid and high altitudes. In tie 
Inidaltitudes, they consisted or' a late stt, National Variety 'I'tial-Midaltitude I.ate (NVT-
MAL) and an eaily set, NVT-MAFP. ' ile sites were I ouiihot (l(Q0<n, fertile), Bansoa 
(140t)m, fertile), Iambiti Plain ( 30)iOa, acid), and Ilabungo (I IlOOn, fertile) in tile Western 
Highlands, anid Mhlang Mbirni and MAIS('AM (both appmrently moderately acid and 
approximately I i(X)i altitude) on the Adamwa Plateau. A site at 'Iibati was Ilooded out. 

In the NVT-MAI. (Tahes I and 2), cnti ics inc!udcd (O(CA, Shaba, Ybt(5)MSR87 and 
three vaictil synthetics as hie nllilll, while gaied vaielies, Kasai as a shout, inter
mcdiiale while tilly, two vcisions ot Al I' as a late yellow ililt, and ZS20)0 (loil Zinllahwe) 
as a hybrid check. ZS20(6 was supetior in yild (average 18%) to the tip o.p. vari _J' at all 
locations except I totitib(t, where a mid-vegolative gtowh ditight and heat period favored 
an intection off lowland list (lPuccinia polysora), to which ZS206 is not resistant. As in tile 
past, t I he was no signif ica t d it I ernce a11ining IIhe oh lei It) llinated varieties across locations, 
sO they must he dillcIcirnated basCd onoheil trIits: 

Ai P and C()( A were developed I iniar ily at the acid, 11fixing site of labnhdi Plain, 
whwre they pciloirn well. When giown on noe Icr tile sites, they tend to be 
tuacceptably tall aid prone to hrtlging, ard are thus preferable only on the more 
dilficult soils. Al 1llmid the least ar rot and Iflintiest grain in the trial. 

2. 	 Kasa i has tile shlitest plaiit type and least lodging, and is thus ;till desirable at R(O)
130111 oi Iclitile soils. 

3. 	 'hfe varietal synilh,.,ics as ; pimi1) combined goodtl a;igoomic trails, ear Itaits, and 
yiehl, to tota:l ) inttCe acroSs sites.give 	the bCS ipl hN 

4. 	 Otr field rrli:wi-vations indicated that rio open pollinatled vaiiety was superior across 
Itaits ht Sha on the Adaimaxva I Ia tcall, ptevcilliti rer' nie ridalii ii a rclacetttent. 
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In the early maturing trial (NVI-MAE), entries included Kasai (an intermediate 
check), BACOA (yellow dentlllint), the new Early White population (FW, a white flint), ard 
our reselected version of the IITA EMSR population. Results (Tables 3 and 4) indicated: 

I. 	 BACOA and Kasai do not differ front each other in silkiig date (again indicating that 
BACOA is an intermediate, not early) and they are approximately live days later than 
[W and EMSR. 

2. 	 Surprisingly (for a mix of niaturity types), there was no significant difference in yield 
of lie four varieties. 

3. 	 lie liest agronomnic scores were recorded for tie EW pliulalion. 

4. 	 Considering the earlier flowering date as well as superior plan[ and ear types of IW,
backcioss pr ogran itthe c cient 	 obtain an early, stneak resistant yellow variety,

should lie restructured to use IIACOA as the donor ol yellow grain color, and EW,
which already has 50% streak resistant parentage, as the recurrent parent. 'Ihis can 
lie done in the EW isolatin. 

The 	IITA LV'-MSR (MSR variety trial) was run at Fotrmht, 13ahungo, Mbang-
Mhirni, Maiscani ( lahles 5 and 6). 1ntries were exlperinental va ieties from tie first tfice
cycles (1983, 85, and 87) of full sihb family selection in M1SR. Across 87 MSR was not 
available at one site, however. A hybrid check, 8537-18, outyielded tire open plollinated
varieties by approximately 2 T/ha. All open pollinated entries kv'. one fell within one LSD 
of each other, i.e. no significant yield differences anrirg them. Lowland rust was scored at 
Founilot. Other traits did tiot dillecr substantially. 

IilIe NVT-IIA (high altiltide), only three sites were available, so two Itials were fun 
per site. 'lii,saie varieties wcie also colipared in tie 'I[.L1illrilrl trials, with siilarresults to those presented here (see 'ILU report). As usual. the high altitude sites are more 
variable due to diflictll soil icorditins (acid, P fixiigp soils at Santa ard IUpper Farm), as 
well as a seedling toot and sten tot at Santa which reduced stands. Ertries inclided tlre tigh
Altitude Population (IAP), Inmrproved Nr Itocal, COCA, arid Pool9a Synthetic. Resilts 
across sites (Tables 7 arl(] 8) indicated that IIAP arid Irirpioved Ndu ILocal yielded
significantly better than tie ollher Iwo eni is. 'Iiehest plaFt type. including lodging scores, 
was thai of Pool 9a Syr1, while the hest ear scor.s were hIn du i.ocal and Pool 9a Syri.
Ndu Local is least dv ira!:ile for plant height. It is thcieoie reconmiended that tie process
(it incolporaling ili best farrilies of Ndii Local aid llool;i Syri into IlAP for iimprovemenit
of ear and plant type lie conliied, arid Iha tie high allitde jiloglal coiriceniale its efforts 
on ear to row selection/seed increase of lAP at NIhiyeh II)C, which is the site most 
representative of the high altitude maize gnowiaig zone. 

2. I .4. 3. 1~y n 	 firn1)cvlopI 	 ind, 

Selfihig ifi crosses involving tire recilirocal souce synlietics and last African 
iritroduct ions cr liniued, witi segi egalirig liieS fiorn SI to S6 being advanced in tie nursery.
A new cycle if the reciprocal synthetics is being Ioirred in the 19901B nursery. 

8
 



Recycling of tile best lines lhrough tire reciprocal synthetics A and B in a reciprocal 
recurrent selection system, lsing single cross testers at tlhe S3 stage, provided the principal 
source of lines being advanced ito 1991 preliminary hybrid trials. "lesicross trials, totaling 
290 entries wilh checks, were planted at 3 locations, 2 reps per location in 2-row ploLs. The 
S3's weie advanced to S,'s, and tose lines selected iii the testciosses were planted inl the 
19901B nursery lor lormation of' the preliminary hylbids. 

Vaiietal Sythetic 4, .sl Iil bhned in 1989l1, was )lahed ill Lar to row 
isolaion/i ecombination in 1990A. A third recombination is being done in the 199011 nursery. 
In the fin ation of iture varielal synthetics it wtouid I-e advisable to select the component 
inbreds for uniloi inity in plant type ciitri birion, Icrihups by a gi owout of a diallei among 
liies, to avoid tire helciogeneily in the cn lent synthclics. (tain color mixes can be 
maintained (as in Syn 4) in early rccombinations and testing, with color sortling prior to 
varietal release. iveni (he i for 111an[ce of tile varietal synthetics across ails, we call 
conclude that for the late niamu ingi ntid-altitude types ihe ithiust tofhe inbred development 
prograin), it is not necessary to nlaillain apalallel population itmiprovement program for open 
pollinated variely develpnen. 

A small piogram of 'onveision of* U.S. popcorn ilines to midallilude adaptation was 
advanced by selling in tIlie eq ii valent of the lit st lackcross geneiltiu:n. Ilrogress has been very 
slow, reqiiting two tevelsals of flit! )ackcloss ploglanii to obilain beltei rccolinillanis. 

2.1.4.4. St'!_cLj!ytHdsjktr R.lv,;#, 

Thie Advalccd Ilylid 'lii'i was tilnt at lie sane six liwatiiins as the NVT-MA. 
Entries included 15 single ciosses pinotlcd romlithe 199) piclininay hybl id and Il'A 
lybrid t i;ils, as well as Ite Zilnilihwe ZS2t)6 cheek. Aliti ial was in 4 tels with 4-row 
plots. Re.1lts lbles 9) :a1d 10) ildicaled signilicanlt yield dilieieces at all siles and across 
siles, wilh (lie chc: lianiking thid. 'Ilie check yield was i(dcil at iouinbot by lowland rust 
(P. polysora); most N(FI lilies cam ry soine resistance to lowland diseases duie to line 
selection at a ianisitii altitude (Ill i atloiluinlol). ZS2(t( ler iored relatively ICler on 
the Atlainawa latau, ict,r he cliniite is lile similir to I liiae, Zimbabwe tha1n the high 
rainiall Western Ilighhinds. Based 011 ;aglOllOtie an1d ear traits, live hybrids can be 
rec n ilt seepld UtiOltll x 87036,liii llCtied for pt cntil IlStiltig by seed COMpalliCs: 8 80169 
88094 x NI1131, 8534-7, 97366 x 880)3t0. a;id 87014 x M 131. ' lie first is a yellow x while 
cross, and 8534-7 (an II IA hybrid) is a yellow Iliit; tie otheis ;ire white flint and Ilint/dent 
types. lIisk cover and ear rot rcsis(ance of' tihe NCRF hybiids is bclti th:un Iha t of the 
check, and plant Ilc and siidaliiit' atie good. Al MAISCAM, viel an ;ililtiiit nmiient 
deficiency caused excessive stalk lodging, only 88069 x 87(36 and ZS206 veie standing 
well, however. 

Four sets of pl eliniunaiy lu ids wenCie tesict, .11 ciitics per sel i! 3 iclis. 2 roilw lots 
at 4 locations (Foiinbot, IBalmni l'hiin, 1Itllrigo, and Mbiarig Miini). (teks were ZS206 
and FIbI(5)MSIR81, li ch ianged in yield Iroi It).1-I0l.t mrird 7. I-7.4 T/hi tespectively in 
the Iour sets across sile. 'I lie frequciicy of accetb Clehiylbik was higher thant inl the past 
(26 wcre eet'ed lr advancement), lellcclin tile iillollivcnliit ill paletal lhies developed 
in the progiatn sincte 1911. Seletivii ias based ol agionomic type, blsl.k cover, ear rot 
resistance, gii intype (pelbcicie to flintier textire), and yield. 'I liese selections are flintier 
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than the Zimbabwe hybrids, which increases resistance to storage pesis and (he yield of gritsIbr the brewery industry. In the tables of top yielding entries plus checks across sites (Tables
11-14), hybrids selected for advanced trials are (by order of entry in tie tables): 

Set I; 2,5,6,7,8,9,11,12 
Set 2; 3,4,j,7,8,9, 10,11,12 

Set 3; 3,5,8,9, 11 
Set 4; 6,7,9,11. 

Remnant seed of these hybrids and others was fiorwarded for observation in Zimbabwe and 
in Jos, Nigeria in 1991. 

In addition, a trial of Pioneer hybrids from Zimbabwe was run at Foumbot, Babungo,
and Mbang Mbirni, 3 reps per location, 2-row plots. Results ('!ables 15-161 showed
substantial valicly x Itcatiot itecitrclion, tellccting partly Ohewlowland tist infect ion atFoumbot on sone entries. ilusk cover, ear rot, and deep dent grain type are problens with 
most entries. Data has been forwarded to lPioneer-Zimbabwe to Facilitate selection of hybridsfor initial sale in ('ameroon. Pioneer will be testing NCR[-IRA lines in combination with
their own, which should impi ove their hybids for the above Iaits. As no other seed company
is currently installed in Canci oon, close coopclation of this unit with Pioneer will be
essential to the eventual use of NCRFi-IRA lines in hyhlids produced and mnanketed in 
Cameroon. 

2. .4.5. i-l.L---va~ nLn_ . Lh ie er 

Ear to row isolation/seed increases were made in 15 varieties, with 0.25 to (.5 ha per
variety. They include: 

lalb{3)MS R89, Fb(5)MSR87, Kas;ai, Farly While, and Synhetic 4 at Fojjjnbl)ot; COCA,
COCA-Lg2, BACOA, and AlP at Ha nmbi lain; Synthetic 3 at Iabungo, Shliba at Mbang
Mbirni, HAP and Improved Ndu Local at Santa; Ekona White and lIkona Yellow at letang. 

KIasai x MSR 11('3 and (tiC'A x Syn II were sccened and selfed al IlA, and the
Sl's were forwarded to latn!nui while being screened and scoted at IITA. Recombination
of selected Sl's will be made in 1991, giving .he 9inal vetsion of streak resistant Kasai andCOCA-S I BCI. After a second recombin ation, both varieties should be conpatued with the 
original varieties. 

Foundlation seed of Ihe released vmitcics has been piovided to MIDENO, IJCCAO,and Plojct Senmcnier. Secd of tclc-asetd and exp-r inmental varictics was )Iovided tohe II.U,
Agronomy Unit, MIII)ENO, IRA-Dsclhang, and others for lestiig. 
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Table 1 1990 NATIONAL VARIETY TRIAL, MID - ALTITUDE LATE 
TRAITS ACROSS LOCATIONS 

DAYS PLANT EAR POOT STALK 
TO HEIGHT HEIGHT LODGELODGE 

VARIETY SILK (CM) (CII) (1-5) o (1-5) 

ZS 206 76 255 124 1.7 1.8 
ATP-EV89 77 29 136 2.3 2.3 
ATP 89 78 247 134 2.0 1.8 
Synthetic 3 77 238 122 2.0 2.1 
COCA 78 253 138 2.5 2.9 
Synthetic 1 78 239 123 2.3 2.1 
Synthetic 2 79 233 122 2.0 1.9 
SHABA 78 244 123 1.9 1.7 
KASAI 77 219 106 2.1 1.4 
FBT 1ISR87 79 244 121 2.7 1.9 

Number of Locations 6 6 6 3 5 
LSD (0.05) 1.1* 9.6 9.5* 0.6 0.4* 
SE 0.41 4.30 4.12 0.20 0.17 
CV% 2 6 12 32 30 

CONTINUED
 

Hlvil PLANT FAR EAR YIELD
 
CJVER ASPECT ASPECT POT T/HA
 

VARIETY (1-5) (1-5) (1-5) (1-5)
 

ZS 206 2.5 1.4 1.2 2.6 8.9 
ATP-EV39 2.1 2.2 1.9 1.9 7.7 
AIP89 1.8 2.3 2.0 1.9 7.6
 
Synthetic 3 1.9 2.0 1.8 2.2 7.6 
COCA 1.8 3.0 2.2 2.6 7.5 
Synthetic 1 1.8 1.8 2.0 2.0 7.4 
Synthetic 2 1.8 2.1 2.0 2.0 7.3 
SIIAI3A 1.4 2.1 2.1 2.5 7.2 
KASAI 1.6 1.3 2.5 2.4 7.1 
FBT 11SR 1.6 1.8 2.5 7.087 2.1 


lunber of Locations 5 5 6 6 6
 
LSD (0.05) 0.4 0.6* 0.4* 0.5* 0.8*
 
SE 0.14 0.19 0.11 0.15 0.24
 
CV% 33 25 23 22 10
 
......................................................................
 

* Variety x Location interaction used as error. 
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--------------------------------------------------------------

------------------------------------------------

-----------------------------

------------------------------------------------

----------------------------

0ABLL2 1990 NATIONAL VARIETY TRIAL, HID - ALTITUDE LATE 
YIELD (T/uA) BYLOCATIONS 

----------------..-
 ..--............... 
 ...----.....- . ... .......---
 -.- ...-.. .-. ....... .... -.
 

FOURIOT BANSOAMFOBTABABUNGOHBANGHAISCAN AVERAGE 
VARIETY HBIRlI 

-ZS 206 7.5 11.3 7.3 9.9 8.7 8.7 8.9 
ATP-EV89 7.5 9.3 6.8 8.7 8.1 6.1 7.7 
ATP 89 8.0 8.7 6.4 
 8.2 7.9 6.5 7.6
 
Synthetic 3 8.5 8.8 6.6 8.5 6.7 6.4 7.6 
COCA 6.3 9.1 6.5 7.5 8.3 7.4 7.5 
Synthetic 1 7.7 8.5 5.4 8.9 7.8 6.1 7.4 
Synthetic 2 8.1 9.0 5.7 7.1 7.7 6.2 7.3 
SHABA 7.6 8.5 5.6 7.7 7.8 6.0 7.2
 
KASAI 7.8 8.1 6.1 7.2 
 7.1 6.4 7.1
 
FBT5 JISR 87 7.2 8.4 5.9 7.5 6.9 5.8 7.0 

.............. -----------------------------------------------------------
LSD (0.05) 0.9 0.9 0.9 1.7 NS 1.3 0.8 
SE 0.29 0.29 0.27 0.52 0.44 0.40 0.24 
CV% 8 
 6 9 13 11 12 10
 

Table 3 1990 NATIONAL VARIETY TRIAL HID - ALTITUDE EARLY 
TRAITS ACROSS LMATIONS 

DAYS PLANT EAR ROOT STALK
 
TO HEIGHT HEIGHT LODGE LODGE 

VARIETY SILK (C11) (0U) (1-5) (1-5) 
. ...... ............................. 

Kasai 75 220 ill 1.9 1.6
 
Bacoa 71 127
240 2.5 2.3
 
EW 
 71 209 102 1.6 1.6 
EHSR 71 221 109 2.1 2.0
 

Number of Locations 6 6 6 6 6
 
LSD (0.05) 
 1.5 12.1 9.5 0.6* 0.5*
 
SE 0.33 2.7 3.31 0.20 0.16 
CV% 
 2 6 14 27 26
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CONTINUED 

HUSK PLANT EAR EAR YIELD
 
COVERASPECT ASPECT ROT TINA 

VARIETY (1-5) (1-5) (1-5) (1-5) 

Kasai 1.5 1.8 1.9 1.8 7.2 
Bacoa 2.4 2.9 2.1 2.3 7.2 
EW 2.0 1.7 1.9 2.3 7.0 
EHSR 1.9 2.4 2.7 2.4 6.8 

Number of Locations 5 5 6 6 6 
LSD (0.05) 0.3 0.5* 0.3 0.4* 11S 
SE 0.11 0.11 0.11 0.15 0.13 
CV% 27 22 24 22 9 

* Location XVariety interaction used as error.
 

Table 1990 NATIONAL VARIETY TRIAL HID - ALTITUDE 
EARLY YIELD IT/HA) BYLOCATIONS 

LOCATIONS
 

FOUHIBOT BAHSA HFORTA BABUNGOHBANG MAISCAN AVERAGE 
VARIETY HBIRNI 

Kasai 8.6 7.5 6.3 7.9 6.6 6.3 7.2 
Bacoa 7.4 8.0 6.0 8.5 6.4 6.6 7.2
 
EW 8.8 8.2 5.9 7.7 5.4 6.2 7.0
 
EHSR 8.0 8.0 5.7 7.5 5.6 5.9 6.8
 

LSD (0.05) 0.9 US HS US NS HS NS 
SE 0.28 0.30 0.16 0.32 0.42 0.28 0.13 
CV% 7 8 5 8 14 9 9 
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----------------------------------------------

51990Mle EVT-MSR-WnITH TRIAL 
TRAITS ACROSSLOCATIONS 

DAYS PLANIT EAR ROOT STALK RUST 
TO HEIGHT HEIGHT LODGE LODGE P.PVARIETY 
 SILK (CH) (CH) (1-5) (1-5) (1-5)
 

ACR. 83 TZHSRW 78 248 
 137 1.8 2.6 4.5

BAB(3) 83 TZHSRW 
 76 244 128 1.7 2.7 4.7
 
GWE(1) 83 TZHSRW 
 78 249 140 1.7 2.5 3.5

JOS(2) 85 TZHSRW 75 239 124 1.5 2.1 3.7
 
FOU(1) 85 TZHSRW 76 248 128 1.7 2.2 4.2
 
HARARE 86 TZHSRW 
 77 248 132 2.0 2.7 4.0

JOS 87 TZIISRW 75 252 
 141 1.9 2.4 4.0
 
FBT 5 HSR 87 76 247 130 1.6 2.7 3.5
 
8537 - 18 
 75 254 136 1.6 2.7 3.0
 
COCA 
 77 262 141 1.9 3.0 5.0
 
FBI 3 HSR 85 76 255 135 1.6 2.7 4.2
 

Number of Locations 
 4 4 4 4 4 1
LSD (0.05) 1.3* 10.1 NS
9.5 0.5* 0.7
 
SE 
 0.83 5.18 3.41 0.25
0.15 0.25
 
CV% 
 2 6 10 35 28 12
 

CONTINUED 

HUSK PLANIT EAR 
 EAR YIELD
 
COVER ASPECT ASPECT ROT T/HA

VARIETY (1-5) (1-5) (1-5) (1-5)
 

ACR. 83 TZHSRW 1.8 2.7
2.7 2.5 7.0
 
BAB(3) 83 TZHSRW 1.8 2.7 2.5 2.4 6.9
 
GWEt1) 83 TZHSRW 1.6 2.0 2.3 2.9 7.0
 
JOS(2) 85 TZHSRW 1.8 2.0 2.7 2.7 6.6
 
FOU(1) 85 TZHSRW 1.7 2.2 2.6 2.5 7.0
 
RARRE 86 TZHSRW 1.8 2.3
2.7 2.7 7.4
 
JOS 87 TZIISRW 2.1 2.3 2.4
1.9 7.3
 
FBI 5 HSR 87 1.7 2.2 2.2 2.5 7.3 
8537 - 18 2.7 2.2 1.2 1.9 9.2
 
COCA 2.1 2.9 2.8
2.3 7.2
 
FBT 3HSR 85 1.6 2.6 2.62.2 7.5
 

Number of Locations 3 4 4
3 4 

LSD (0.05) 
 0.5* 0.5 0.3* 0.4 0.6 
SE 0.21 0.17 0.14 0.13 0.20 
CVI 30 25 20 21 11
 

* Location x Variety interaction used as error. 
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Table 6 1990 EVT - MSR- WHITE 

YIELD (T/IIA) BYLOCATIOHS 

LOCATIOlS
 

VARITY FOUNBOTBABUNGOIIBANG-IIBIRNI AISCAH 

ACR.83 TZHSRW 7.5 7.1 7.4 5.8 
BAB(3) 83 TZMSRW 6.8 7.6 7.8 5.3 
GW(1) 83 TZHSRW 7.0 7.1 7.8 6.0 
JOS(2) 85 TZIJSRW 6.9 6.9 7.5 5.0 
FOU(1) 85 TZHSRW 7.3 7.4 7.3 5.8 
HARARE 86 TZHSRW 7.3 7.6 9.1 5.7 
JOS 87 TZMSRW 7.6 7.5 8.0 6.3 
FBT 5 11SR 87 7.1 8.3 8.0 5.9 
ACR 87 TZNSR 7.6 7.9 6.1 
8537 - 18 9.5 9.8 10.3 7.1 
COCA 6.1 8.1 8.6 6.1 
FBT 3 HSR 85 7.9 8.0 8.5 5.6 

LSD (0.05) 0.9 0.8 1.5 NS 
SE 0.30 0.28 0.54 0.45 
CV1 8 7 13 15 

L3)1e 1990 NATIONAl, VARIETY TRIAl,, HICI - ALTITUDE 
TPR.ITS ACROSS LOCATIONS 

DAYS PLANI FAR ROOT STALK 
TO IHFIC.IT HEIGIIT L E LODGE 

VARIETY SILK (0II) (CII) (1-5) (1-5) 

HAP 300 247 138 1.6 2.3 
Ndu Local 102 264 154 2.1 2.0 
COCA 99 235 124 1.8 2.5 
POOL 9A SYN 101 241 130 1.6 1.9 

Nunber of Locations 6 6 6 6 6 
LSD (0.05) 1.5 10.1* 9.5* NS 0.4 
SE 0.51 2.40 2.16 0.20 0.14 
CV1 2 5 8 56 33 

AVERAGE 

7.0 
6.9
 
7.0
 
6.6
 
7.0
 
7.4
 
7.3
 
7.3
 

9.2
 
7.2
 
7.5
 

0.6
 
0.20
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-- ---------------------------------------------------------------------

-------------- -------------------------------

--- -- --------------------------------------------------------------------

----- - -- -- ---------------------------------------------------------------

------- ------- ---------

ONTINUED
 

HUSK PLANT EAR 
 EAR YIELD
 
COVER ASPECT ASPECT ROT T/HAVARIETY (1-5) (1-5) 
 (1-5) (1-5)
 

HAP 
 2.3 2.0 1.7 2.6 5.5

Ndu Local 1.7 
 2.6 1.6 2.0 5.5
 
COCA 1.5 1.7 3.0
2.0 4.8
 
POOL 9A SYN 
 1.8 1.7 1.9 2.0 4.6
 

Number of Locations 6 6 
 6 6 6
 
LSD (0.05) 0.4 0.6* NS 0.5* 0.5 
SE 0.14 0.12 0.13 0.12 0.16
 
CV1 38 29 25
35 15
 

* Location x Variety interaction used as error.
 

Tabe 8 1990 NATIONAL VARIETY TRIAL, HIGH-ALT1TUDE 
YIELD (T/HA) BYLOCATIONS 

LOCATIONS
 

VARIETY SANTAI 
 SANTA2 l1BIYEI1 RBIYE112 UPPER FARHI UPPER FARH2 AVERAGE 

HAP 
 4.8 5.6 5.8 
 7.1 4.8 5.1 5.5
Ndu Local 5.0 4.6 7.06.1 4.8 5.3 5.5COCA 4.2 5.7 4.4 5.5 3.9 4.9 
 4.8
POOl 9A SYN 3.9 
 4.1 5.2 6.2 
 3.5 4.5 4.6
 

LSD (0.05) 0.7 NS NS MS HS NS 
 0.5
SE 0.22 0.51 0.51 
 0.44 0.34 
 0.22 0.16
CV% 10 20 19 14 15 
 9 15 
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Table 9 1990 ADVANCED HYBRID TRIAL
 
TRAITS ACROSS LOCATIOHS.
 

DAYS PLANT EAR W)T STALK 
TO HEIGHT HEIGHT LODGE LODGE 

VARIETY SILK (04) (01) (1-5) (1-5) 

88069 X 87036 78 271 133 1.3 1.3 
88069 X H131 78 257 122 1.6 1.9 
ZS206 76 248 126 1.5 1.7 
88094 X H131 77 253 124 1.6 1.9 
8556  6 77 257 133 2.0 2.4 
8534 - 7 75 242 116 1.7 1.5 
88010 X H131 77 243 117 1.8 2.1 
88036 X H131 79 256 132 1.6 2.0 
88210 X C70 78 245 128 1.9 1.4 
87366 X 88030 79 252 122 2.0 1.4 
87014 X H131 80 244 124 1.3 2.0 
88010 X C7"/ 78 250 122 1.6 2.0 
87047 X H131 79 237 123 1.5 2.5 
88103 X C70 79 258 134 1.4 2.4 
8535  23 78 239 133 1.8 1.7 
8536  23 77 233 121 1.3 2.4 

Nuaber of Locations 6 6 6 6 6 
LSD (0.05) 1.3h 8.9 7.7 NS 0.7* 
SE 0.29 3.19 2.75 0.11 0.12 
CV 1 2 6 11 35 31 
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------------ ------------------------------

---------------------------------------------

---------------------------------------------

Table 9 
 CONTINUED
 

HUSK EAR EAR PLANT YIELD 
COVER ASPECT ROT ASPECT T/HA

VARIETY (1-5) (1-5) (1-5) (1-5) 

88069 X 87036 
 2.2 1.9 2.0 1.8 11.1 
88069 XH131 
 2.6 2.1 2.5 1.6 10.8
 
ZS206 2.8 1.4 2.6 1.6 9.9 
88094 X H131 
 1.6 1.6 1.9 1.9 9.8
 
8556 - 6 2.1 2.0 2.3 2.5 9.4 
8534 - 7 1.7 1.9 2.0 1.3 9.1 
88010 X H131 1.1 
 1.9 2.0 1.7 9.1
 
88036 X H131 1.2 2.2 2.0
2.0 9.1
 
83210 X C70 1.4 1.7 1.9 2.0 9.0
 
87366 X 88030 1.2 2.2 1.4 1.9 8.9
 
87014 XH131 
 1.6 1.8 1.9 1.6 8.8
 
88010 XC70 1.2 2.0 1.8 1.6 
 8.8
 
87047 X 1131 
 1.7 2.0 2.4 1.8 8.7
 
88103 X C70 
 1.3 1.3 2.0 1.3 8.6 
8535 - 23 1.3 2.3 1.4 2.0 8.4
 
8536 - 23 1.6 2.5 2.6 1.7 8.0 

Number of Locations 5 6 6 5 6
 
LSD (0.05) 
 0.4* 0.5* 0.5A 0.5* 0.9*
 
SE 0.11 0.16 0.10 0.12 0.17
 
CV I 
 29 22 23 30 9
 

* Location xVariety interaction used as error. 
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Table 10 1990 ADVANED HYBRID TRIAL 
YIELD (T/U) BY LOCATION 

VARIETY FOU'IBT 

LOCATIONS 

BANSOA HFONTA BABUNGO KBANG-hBIRNI HAISCAH AVERAGE 

88069 X 87036 11.1 13.0 8.4 11.9 13.0 9.4 11.1 
88069 XH131 10.4 13.5 8.5 12.5 10.9 8.8 10.8 
ZS 206 7.7 12.0 8.1 10.3 11.5 9.9 9.9 
88094 XH131 9.5 12.9 7.9 9.6 11.1 8.0 9.8 
8556-6 9.2 11.5 8.2 9.2 10.3 7.8 9.4 
8534-7 9.9 10.5 8.1 9.5 9.2 7.8 9.1 
8010 X H131 9.4 9.9 7.2 9.8 10.3 7.8 9.1 
88036 X H131 9.4 11.8 7.4 9.9 8.5 7.4 9.1 
88210 XC70 8.5 11.5 6.9 10.2 9.6 7.7 9.0 
87366 X88030 9.6 10.9 7.0 9.5 9.2 6.9 3.9 
87014 XH131 8.6 11.6 6.8 9.9 10.1 6.3 8.8 
88010 XC70 8.6 10.1 6.3 8.4 10.8 8.4 8.8 
87047 X 1131 9.1 10.2 6.8 8.7 9.8 7.8 8.7 
88103 XC70 8.8 10.4 6.2 9.8 9.5 6.6 8.6 
8535-23 8.2 9.5 7.2 8.0 10.3 7.1 8.4 
8536-23 6.0 7.5 7.3 9.7 10.7 6.9 8.0 

LSD (0.05) 0.7 1.0 0.9 0.9 1.9 1.4 0.9 
SE 0.23 0.35 0.32 0.33 0.67 0.50 0.17 
CV% 5 6 9 7 13 13 9 
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------------------------------

TaLe 1 1990 HYBRID SET 1 TOP YIELDING ENTRIES
 
TRAITS ACROSS LOCATIONS 

-------. . ... - ... .......... ........ 
. . .......... ....- .... . -


DAYS PLANT EAR ROOT STALK
 
TO HEIGHT HEIGHT LODGELODGE

VARIETY SILK (Cll) (01) (1-5) (1-5) 

88069 X 89246 75 263 123 1.8 1.7
 
88069 X 88091 
 73 254 129 1.3 1.3
 
8806P X 89299 
 78 256 129 1.5 1.7
 
ZS 206 
 73 248 121 1.8 1.4
 
87366 X 89311 73 241 122 1.8 1.8
 
87366 X C70 75 
 239 118 2.2 1.8
 
88069 X 89207 74 239 116 1.5 1.5
 
87366 X 89199 73 251 128 1.8 1.4
 
89223 X 88099 73 258 136 1.4 1.3
 
87014 X 89293 73 234 121 1.4 1.3
 
87366 X 89243 76 243 127 2.3 1.8
 
87366 X 89296 75 238 134 2.2 1.5
 
Fbt 5 HSR 87 76 244 125 1.6 2.0
 

Number of Locations 4 4 4 4 4
 
LSD (0.05) 1.8* 14.5* 11.11 0.7* 145 
SE 0.55 4.50 3.48 0.15 0.17
 
CVl 
 3 7 10 31 37
 

ONiTINUED
 

HUSK EAR EAR PLANT YIELD
 
COVER ASPECT ROT ASPECT T/HA


VARIETY (1-5) (1-5) (1-5) (1-5)
 

88069 X 89246 2.8 1.8 2.8 2.1 11.3
 
88069 X 88091 2.7 1.8 1.7 1.8 10.9
 
88069 X 89299 
 1.8 2.9 2.6 1.9 10.7
 
ZS 206 2.6 1.3 2.8 1.9 
 10.4
 
87366 X8931I 1.6 1.6 1.8 1.8 9.8
 
87366 XC70 1.2 1.7 2.7 2.0 9.8
 
88069 X 89207 2.1 1.8 2.1 1.7 9.7
 
87366 X 89199 1.3 1.3 1.6 1.7 9.7
 
89223 X 88099 1.8 1.3 1.9 2.5 9.5
 
87014 X 89293 2.6 1.7 2.5 1.7 9.5
 
87366 X 89243 1.1 1.8 1.7 1.9 9.5
 
87366 X 89296 2.6 1.8 2.4 2.0 
 9.3
 
Fbt 5 N.R 87 1.5 2.3 3.3 2.4 7.1
 
............ 
 ..........................------------------------------

Number of Locations 4 4 4 4 4
 
LSD (0.05) 0.6* 0.5' 0.6* 
 0.5* 1.1*
 
SE 0.16 0.15 0.14 0.15 0.24
 
CV1 
 31 25 21 29 9
 
....................................... 


* Location x Variety interaction used as error. 
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lbL2 1990 HYBRID SET 2 TOP YIELDING ENTRIES TRAITS ACROSS L(CTIONS 

DAYS PLANT EAR ROOT STALK 
TO HEIGHT HEIGHT LODGE LODGE 

VARIETY SILK (CM) (CM) (1-5) (1-5) 

ZS 206 73 262 138 1.8 1.6 
88098 X89299 73 257 139 2.1 1.5 
89274 X 89302 72 241 134 1.5 1.3 
89274 X89293 72 252 134 1.4 1.2 
89277 X 89302 72 237 132 1.3 1.4 
88099 X 89182 72 251 130 1.5 1.4 
89277 X 89293 74 243 129 1.6 1.3 
89223 X 89258 72 248 127 1.8 1.2 
Z28 X 89293 76 248 136 1.7 1.2 
88099 X11131 73 2r' 135 1.4 1.7 
Z28 X 8922 75 253 134 1.8 1.6 
89223 X 89260 70 236 125 1.3 1.2 
Fbt 5 HSR 87 76 248 129 1.8 2.2 

Nunber of locations 4 4 4 4 4 
LSD (0.05) 1.5 9.2 10.3* 0.6* 0.8* 
SE 0.53 3.34 3.25 0.14 0.18 
CV% 3 5 9 30 35 

ODTINTED 

HUSK EAR EAR PlA1f YIELD 
COVER ASPECT POT ASPECT T/HA
 

VARIFY (1-5) (1-5) (1-5) (1-5) 

ZS 206 2.4 1.4 2.8 1.8 10.8 
88098 X89299 1.1 2.2 2.7 2.1 10.7 
89274 X89302 1.3 2.4 1.8 1.8 10.3 
89274 X 89293 1.4 1.8 1.9 1.8 10.2 
89277 X89302 1.9 2.5 2.4 1.7 9.9 
88099 X 89182 1.7 2.1 2.0 2.0 9.8 
89277 X 89293 1.7 1.3 2.1 2.3 9.7 
89223 X89258 1.5 1.8 1.6 1.8 9.6 
Z28 X89293 1.5 1.3 2.1 2.2 9.5 
88099 X11131 1.5 2.1 2.0 2.2 9.4 
Z28 X 89242 1.0 1.8 2.4 2.4 9.3 
89223 X 89260 1.0 2.1 1.6 1.4 9.2 
Fbt 5 ILSR81 1.7 2.6 3.2 2.5 7.4 

Nurber of locations 4 4 4 4 4
 
LSD (0.05) 0.6* 0.5* 0.6k 0.6* 0.9* 
SE 0.15 0.13 0.15 0.16 0.23
 
CV% 33 21 21 27 9
 

* Location x Variety interaction used as error. 
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----------------------- 

Tl13 1990 HYBRID SET 3 TOP YIELDING ENTRIES
 
TRAITS ACMOS LOCTIONS
 

DAYS PLANT EAR ROOT STALK
 
TO HEIGHT HEIGHT LDGE LODGE 

VARIETY SILK (04) (04) (1-5) (1-5) 

ZS 206 73 259 133 1.9 2.0
 
89291 X N131 75 260 136 2.4 3.1
 
89258 X 89182 70 245 124 1.8 1.7
 
89258 X 89203 71 248 132 1.6 2.7
 
89258 X C70 74 244 127 1.5 
 1.7
 
89248 X 89243 78 253 131 2.3 2.3
 
89243 1 89299 76 247 143 2.5 1.8
 
89246 X C70 77 253 
 128 1.9 1.7
 
88099 X 89260 
 70 253 133 1.4 1.6
 
89291 X 88099 74 257 135 1.6 2.4
 
89258 X 89248 75 254 134 1.6 1.8
 
Fbt 5 KSR 87 
 76 244 123 1.9 1.9
 

Nuber of locations 4 4 4 4 4
LSD (0.05) 1.9' 11.1* 9.0 0.6* 0.9
 
SE 
 0.50 3.40 3.30 0.17 0.20 
CV % 2 5 9 31 35 

--- ------.------ ---- --- . -

CONTIME 

HUSK EAR EAR PLAN? YIELD
 
COVER ASPECT ROT ASPECT T/HA

VARIETY (1-5) (1-5) (1-5) (1-5)
 

ZS 206 2.4 1.5 3.0 2.0 10.2 
89291 1 M131 
 2.3 1.8 2.8 2.3 10.1
 
89258 X 89182 1.6 1.8 2.0 1.8 10.1
 
89258 X 89203 1.6 1.9 2.9 2.4 10.0
 
89258 XC70 2.0 1.9 1.92.4 9.9
 
89248 1 89243 1.0 1.8 2.3 2.2 9.8
 
89243 X 89299 
 1.0 2.7 2.3 1.9 9.8
 
89246 XC70 1.3 1.4 1.9 1.8 9.6 
88099 X 89260 2.3 1.8 1.7 2.0 9.6 
89291 X 88099 3.3 1.5 2.9 2.5 9.6 
89258 X89248 2.1 2.3 2.5 2.2 9.2 
Fbt 5 HSR 87 1.6 2.3 3.2 2.5 7.3 

---------------. . .
 

Number of locations 4 4 4 
. 

4 4
 
LSD (0.05) 
 0.5* 0.5' 0,6* 0.5* 1.0*
 
SE 
 0.12 f.15 0.15 0.16 0.23
 
CV % 
 29 25 19 27 9
 

* Location x variety interaction used as error. 
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Table14 1990 HYBRID SET 4 TOP YIELDING ENTRIES 
TRAITS ACROSS LOCATIONS.
 

VARIETY 


89293 X 89299 

ZS 206 

89558 X 89292 

88098 X 89292 

89291 X 89302 

89293 X 89302 

89293 X 89310 

89302 X 89292 

89310 X C70 

89310 X 89258 

89302 X 88099 

Fbt 5 HSR 87 


Number of Locations 

LSD (0.05) 

SE 

CV1 


CONTINUED 

VARIETY 


89293 X 89299 

ZS 206 

89558 X 89292 

88098 X 89292 

89291 X 89302 

89293 X 89302 

89293 X Z9310 

89302 X 89292 

89310 X C70 

89310 X 89258 

89302 X 88099 

Fbt 5WOR 87 


Number of Locations 

LSD (0.05) 

SE 

CV% 

DAYS 

TO 


SILK 


77 

73 

74 

74 

74 

75 

77 

75 

77 

76 

75 

76 


4 

1.9k 

0.57 

3 


HUSK 

COVER 

(1-5) 


2.1 

2.6 

2.8 

2.3 

2.6 

2.5 

1.9 

2.8 

1.2 

2.0 

2.1 

1.3 


4 

0.6* 

0.18 

31 


PLANT 

HELGHT 

(04) 


248 

254 

252 

247 

233 

231 

255 

230 

254 

241 

224 

242 


4 

13.6* 

4.08 

6 


EAR 

ASPECT 

(1-5) 


1.3 

1.5 

1.4 

1.2 

1.4 

1.3 

1.7 

1.6 

1.8 

2.1 

1.8 

2.5 


4 

0.5* 

0.14 

26 


EAR 

HEIGHT 

(04) 


133 

132 

126 

132 

118 

120 

137 

120 

135 

121 

117 

125 


4 

11.5* 

3.38 

9 


EAR 

ROT 

(1-5) 


2.3 

2.9 

2.4 

2.4 

2.3 

1.8 

2.3 

2.9 

2.1 

2.1 

1.8 

3.2 


4 

0.6* 

0.15 

20 


ROOT STALK
 
LODGE LODGE
 
(1-5) (1-5)
 

2.2 1.8
 
2.0 1.5
 
1.8 1.7
 
1.6 1.8
 
1.6 2.0
 
2.0 1.3
 
1.4 1.3
 
1.9 2.1
 
1.8 1.5
 
1.7 1.5
 
1.3 1.4
 
1.7 1.6
 

4 4
 
0.6* 0.8*
 
0.17 0.17
 
33 32
 

PLANT YIELD
 
ASPECT T/HA
 
(1-5)
 

2.6 10.4
 
1.9 10.1
 
2.0 10.0 
1.9 9.8
 
1.7 9.5
 
1.9 9.4
 
2.7 9.4
 
1.9 9.2
 
1.9 9.0
 
1.9 8.7
 
1.5 8.6
 
2.3 7.2
 

4 4
 
0.6* 0.7*
 
0.16 0.26
 
27 10
 

* Variety x location interaction used as error. 
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TABL 15 1990 PIONEER HYBRIDS TRAITS ACROSS LOCATIONS 

DAYS PLANT EAR ROOT STALK
 
TO HEIGHT HEIGHT LODGE LODGE
VARIETY SILK (CN) (CM) (1-5) (1-5) 

Y9G65 
 69 230 112 1.4 1.4
 
8919964 
 69 2J4 112 2.3 2.1
 
8919565 
 72 236 108 1.7 1.8
 
Y9E67 
 67 224 101 1.6 1.6

8919556 
 69 238 108 2.1 2.1
 
88144242 
 74 226 112 3.0 2.2
 
Y9E72 
 69 211 101 2.3 1.6
 
Y9E73 
 68 226 106 2.2 2.0
 
Y9E74 
 70 236 107 2.2 2.1
 
8919589 
 70 232 105 1.6 1.3
 
8919598 
 71 212 104 2.0 2.0
 
8919638 
 72 228 108 1.4 1.6
 
8919577 
 73 237 117 1.8 1.8
 
8919552 
 70 224 113 1.7 1.6
 
8815765 
 71 236 109 1.11 1.6

8919616 
 70 222 105 2.7 2.0
 
ZS206 
 74 251 125 2.6 2.0
 
R215 
 71 233 111 1.6 3.0
 
SC501 
 72 242 136 2.3 2.1
 
ZS225 
 69 238 109 1.8 3.0
 

Nuaber of Locations 3 3 
 3 3 3
 
LSD (0.05) 1.9 
 1.3 13 1.0 0.7*
 
SE 
 0.69 4.60 4.57 0.38 0.25
 
CV1 
 3 6 12 31 30
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CO)NTINUED 

HUSK PLANT EAR EAR YIELD 
COVER ASPECT ASPECT ROT T/NA 

VARIETY (1-5) (1-5) (1-5) (1-5) 

Y9G65 1.4 1.7 2.8 2.4 9.2 
8919964 2.3 2.3 2.7 2.2 8.5 
8919565 3.0 2.0 2.3 3.0 8.4 
79E67 3.7 1.9 1.9 2.7 9.3 
8919556 2.1 2.2 2.0 2.0 9.7 
88144242 1.7 2 7 1.9 1.9 8.3 
Y9E72 2.7 1.2 2.8 2.9 8.7 
Y9E73 2.2 2.0 2.9 2.2 8.4 
Y9E74 1.9 2.3 2.8 2.3 8.4 
8919589 1.4 1.8 2.6 2.0 9.1 
8919598 2.1 2.0 2.2 2.6 9.1 
8919638 3.0 2.0 2.7 2.8 9.0 
8919577 2.6 2.3 1.8 2.2 9.6 
8919552 2.1 2.0 2.4 2.6 8.8 
8815765 2.7 1.9 1.9 2.1 9.9 
8919616 2.2 2.0 2.6 2.6 9.2
 
ZS206 2.8 2.2 1.4 2.2 9.7
 
R215 3.4 2.6 3.0 2.8 7.7 
SC501 3.3 2.6 2.7 3.2 8.1 
ZS225 2.2 2.7 2.4 3.0 8.5 

Number of Locations 3 3 3 3 3
 
LSD (0.05) 0.7* 0.6* 0.6* 0.6* 1.5*
 
SE 0.26 0.21 0.22 0.20 0.55
 
CV% 25 24 18 17 10
 

* Location x Variety interaction used as error. 
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-----------------------------------------------------

----------------------------------- 

Tale 16 1990 PIONEER ffYBRIDS YIELD (T/HA) BY LOCATIONS 

VARIETY 

"------------------------


Y9G65 

8919964 

8919565 

Y9E67 

8919556 

88144242 

Y9E72 

Y9E73 

Y9E74 

8919589 

8919598 

8919638 

8919577 

8919552 

8815765 

8919616 

ZS206 

R215 

SC501 

ZS225 


LOCATIONS
 

FOUBOT BABUNGO NBANG-HBIRNI AVERAGE
 
.... .. --
 ------..- -----------

10.3 8.5 8.7 9.2
 
7.5 8.4 9.6 8.5
 
8.4 8.3 
 8.5 8.4
 
9.7 9.6 8.6 9.3
 
10.3 8.8 10.1 9.7
 
6.6 9.0 
 9.3 8.3
 
9.2 7.5 
 9.4 8.7
 
8.5 8.3 
 8.4 8.4
 
8.2 8.0 9.2 
 8.4
 

10.1 9.1 8.2 9.1
 
10.2 8.0 
 8.9 9.1
 
8.5 9.0 9.7 9.0
 
8.2 9.5 11.2 9.6
 
8.3 8.7 
 9.4 8.8
 
9.6 10.8 9.4 9.9
 
9.3 8.7 9.4 9.2
 
7.8 9.2 12.0 9.7
 
7.4 7.5 
 8.4 7.7
 
8.4 8.3 7.4 8.0
 
7.2 8.9 
 9.5 8.5
 

LSD (0.05) 1.0 1.3 1.9 1.5* 
SE 0.37 0.46 0.69 0.55 
CV1 7 9 13 10 

I----------------* Location x Variety interaction used as error. 
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2.2 IlIUIILANI) MAIZE AGRONOMY 

2.2.1 NlIO)IICTION 

The Highland Maize Agronomy Unit had a fairly normal cropping season except for 
rather Ile planting and severe lodging later in the season. 'Ilhe rains were late and planting 
had to he delayed for at least 2 weeks. 

When the aines finally came they were conti,.ious such that germination was good for 
even the trials that weie planted in the dry soil. 

A total of eleven (II) trials were planted in 37 trial plots on research station trial sites 
(22), Trial and l)einonstiation Centers (14) and the University Center farmn (1). They were 
mainly in two main themes; soil fertili y amendnent through improved fallow, organic matter 
incorporation lining, and residue ianagenient and crop responses to fertilizers; plant 
population, and land preparation iuethodi. Over half the studies involved either intercropping 
or double cropping with grain legumes and colocasia or with hedge rows or soil improvement 
legumes. Most of the planting was done inridges as farners do. The grain legumes used 
were grociodnuis, phalscolus beans and soybeans. 

D~ue to the sti ong winds that (cuited in the middle of the season (June II, 1990 at 
;lanibni Plain and slightly later at liabuno and other sites, there was a lot of' devastating 
lodging that greatly atfected grain yield and fite quality of tile testilt hobtained. 

'Ilie yields of, leiucs ctlinued to be poor (tie lo lack of adapted varieties. The 
harvesting pei iod was taii ly dry thus allowing fir good harvest with very few rotten grains 
in the tii;,ds91:11dlia et lo idl3.
 

ii Imias a techniiain aitud leain is sulp)rted by 
only one coiilieletil ecotrtler at one of the sites. It would gteatly benefit froin one more 
technician and two field Iec cidis, one al eact off the other sites. 'iliere is also a need for a 
researcher who will ieplace tile 

AlIhoigh t(lie a national c(linitelipa itt 

present national counteipait when lie goes for futlher training. 

2.2.2 OIJlPiJlS AND ACCOMIlILISII i,,NlS. 

.aL. To l.evelnp 4irrennic pii('ticns thit kill inult in a sustainihlo highly productive 

maize-hased cre rin sysrts inthe Westnrn Blighlands of Careroon.
 

Sub-Goal Outputs Accoiplishment 

1.Deternine response of Piize L.Year 3of 3 "ears. Perpon'le of 1.Yield response to plant 
varieties to plant population no'wand old varieties to pint population and fertilizer of 
and fertilizer. pol alition ind frtilitrr for re s:.ntlyrel-ai'd varieties 

ro(:(','liti'mn to war ious similr to Final 1 and 85-IISR 
production levels, sinilar to that of older variety 
1.2 Informition on (WOA. 
intorctorpini. 
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--------------------------------------------------------

Sub-Goal 
 Outputs Accomplishment

-------------- ---- ---..-------.-----.... 
 ---.-....---.... -....... 
---..-.................. 
.....-.-.............
 

2.Find the most efficient land 

preparation method for maize 

based cropping systems. 


3.Determine long-term effect of 

residue management on 

productivity, 


4.Determine the effect of soil 

fertility amendment on the land 

productivity 


5.Determine the residual effect 

of phosphorus on maize 

production. 


2.1 Characterize crop response 

to ridge, flat and no-till at 

various fertilizer levels for 

differing soil fertility 

environment, 


3.1 Characterize long-term 

effect of residue management 

practices on productivity, 


3.2 Determine the effect of 

fertilizer application on the 

productivity, 


4.1 Identify lime sources aid 

rates that would be economical, 

4.2 Compare lining with plant 

organic material as soil 

amendment practices. 


5.Data on how long a single 

phosphorus application can be 

effective. Identification of 

the most appropriate source of 

phosphorus. 


1.2 Soybean yields not affected
 
by maize variety. Increase in
 
maize population had negative
 
effect on soybeans.
 

2.1 Best yields obtained when
 
crop planted on ridges and
 
poorest when under no-till.
 
Response to fertilizer similar
 
at all three land preparation
 
methods.
 
2.2 Ridge and flat had similar
 
labour requirements which were
 
about 351 higher than no-till.
 

3.1 Hiize yield from plots where
 
residue was previously burnt
 
underground was 32% lower than
 
where itwas buried. Burning
 
residue underground had higher
 
yield than bury residue. The
 
effect was greater inplots

where residue was previously
 
buried.
 
3.2 Etfect of previous residue
 
nanagement was reduced by
 
fertilizer application.
 

4.1 Lime application increased
 
yield up to 5.0 Tons/la. Higher
 
levels had no additional effect.
 
Dolomitic line had best results
 
and calcitic line had least
 
effect on yield of naize and
 
groundnuts. Soil pH was
 
increased by application of lime
 
but not inproportion to levels.
 
4.2 Line application had greater
 
effect on maize yield than the
 
application of conposte or plant
 
residue.
 

5.Haize showed response to
 
phosphorus applied in1987 which
 
was dependent on rates
 
previously used. SSP had
 
greatest effect conpared to Rock
 
Phosphate and PAI'R. 
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Sub-Goal 


6.Identify cultural practices 

Involving improved fallow and 

agroforestry that would Increase 

land productivity. 


7.Institutional Development. 


8.Professional Impro. tent. 


outputs 


6.) Identification of Species 

residual effect which would 

increase land productivity, 

6.2 Quantification of the effect 

of species on crop yield. 

6.3 Quantity effect of 

fertilizer application on the 

agroforestry species. 


7.Two technicians trained in 

agronomy skills. 


8.1 Attending of ASA meetings 

inSan Antonio-Texas. 

8.2 Attending the West African 

Fertilizer Hinagesent and 

Evaluation Network Heetings -

Lome, Togo.
 

Accomplishment
 

6.1 Fallow of Crotalaria and
 
tephrosia was better than
 
natural grass fallow. The effect
 
was greatest on poor soils.
 
Thcre was no carry-over effect
 
after the first year of
 
cropping.
 
6.2 Callianda and cassia had
 
better attributes than leucaena.
 
The effect of fertilizer
 
ajplication on species early
 
giowth was only slight.
 

7.On-job iraininq of two senior
 
techniciai~s was conducted Inthe
 
areas of soil amendnent and
 
Improved fallow skill. This
 
involvwd laying out trials
 
collection and analysis of
 
preliminary data.
 

8.Presented two pipers at the
 
ASA Heetings on "varietal 
response to delayed planting" 
and "Effect of improved fallow 
on maize yield".
 

2.2.3 OTHER ACTIVITIES. 

The other activities included the training of students from the Technicians school at 
Dschang and participation in meetings. 

Two trainees from the technician school at Dschang carried out their practical training in 
the unit. The areas of interest were effect of soil amendment ard the other was in the area 
of maize fertilizer response. 

Dr. Kikafunda participated in the West African Fertilizer Management and Evaluation 
Network (WAFMEN) Annual Meetings held in March at l.oune Togo. lie also presented 
two papers at the A merican Society of' Agronoiy Annual M tclings at San Antonio,held 
Texas, October 21-26. 'lie two papers prepared with the national countet part were on maize 
varietal response to delayed planting and maize response to improved fallow. 

'lhe team also gave a strong conti ibution in the Westein I lighliand regional 11od crop 
and agrolorestry planning meetings. 
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2.2.4. RESEARCH FINDINGS 

Poor adaptability of grain legumes continued to give poor resulLs when intercroppedwith inaize. In most cases therefore, it was not possible to discern the treatment elfects due 
to the high coefficient of variability. 

2.2.4. I. RcL!Qu c rA_riizt r anplanLpopulatiunof
 
maize varicfjisjand intercropped soybeans.
 

I arrners normally plant at i)t tlaitns and fertilizer rates dillerent fromithose usedby breeders. Varietal differences can lead to dilferences in response to these iac ors. 'odetermine whether there would he any differences two relatively new varieties, MSR and
Kasai I were compired with the older vafiely ( (O(A. 

The three maize varieties were planted at two plant populations the one used hy mostfarmers (26 666 plants/ha and the (me commonly ise(l by breeders (53333 plants/lIa). '[hiswas done by varying tile number of plants per hill; either one plant or two planits per hill intwo rows on top of a 1.5m ridge. The plots with maize were divided into three Fertilitygroups low, mcdium and high rates of fertilizer (0-0-0, 50-60-30 and i()-120-60 kg
NPK/ha). 

Soybeans were planted on the outer side of the maize rows in the centual ridge of thethree ridge plot . In addition Iw) soybeIain plots werc planted per rcllicate nie with inofertilizer and another with medium fertilizer level. [he trial was planted at four locations(Bambui Plain, Ilabungo, Wum and Bansoa) and there were lour replications at each of the 
sites. 

T[he results obtained are summarized in Tables I and 2. There were no significantdifferences in yield among the varicties used allh(nugh COCA yielded slightly higher than tiheother two varieties (Table I ). The yield of soyheans was also not alfcctcd by tie differentmaize varieties. Fertilizer application increased the yield of maize at all locations especiallywhen it was applied at the medium level. Fcitilizer had a tendency to reduce the yield of theintercroppcd so ylbca ,salthough the decrease w;is not significai at most of' ile Itcations. 

Reducing the plant population of maize, resulted in signiicant reducion in maize yieldat 13aibui Pla in and Itlhungi and significanl icrease in yiheld ot stybca s at all hcatitons.It had no eliect oin the number oI eas pci plhm. Maize glainl size was however, greatlyincreased by 14% when the population was decreased and the crop stood better against
lodging. 

Among vaiielies, Kasai I was the shottest (179 cm) and CO('A was the tallest(208cm) and MSR was intermediate. Addition of fertilizer increased plant height at both 
plant populations (Table 2). 
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When soybeans wete planted as a sole crop, lt tilizer iipplicalion signilicantly 
decreased yield at Bambui Plain and Wum, had no effect at Bansoa and increased soybean 
yield at Babungo. The overall effect was a 6% reduction in grain yield. This indicates that 
reduction in yield when it was intercropped with imaize was related to both tile shading effect 
of the more vigorous maize and tie direct elfect of the fertilizer or soybearrs. 

In conclusion, tile valieties tested are not siguificantly different. "They also have a 
similar effect on the soybeans when the two are intercropped. Choice among the varieties 
would depend on other characters such as storability, resistance to disease and insects. This 
contirms the results previously obtained in the same study. It is recommended that the study 
oe discontinued until nte varieties ate available for agronormic studies. 

2.2.4.2. Mai7e_.La P jtulkby aIIturvi a.t!HS _fc the land 

Farnuers in the itca rIidge the land during land preparation. 'Ihis was perceived to be 
time consuming withlout having additioml yield beneits. 'o determine the relative merits of 
land Orcpara'' 'on,, u'lohk -n !.hour requirement and yield, a trial was started in 1988 at 
Bamlm; Plain and Bahmngo anid has been carried out through to 1990. The effect of three land 
preparation niethods: ridge, ilt and no-till on maize yield were compared at three fertilizer 
levels 0-0 0, 50-6-30, and IOU-120-6) kg NPK per hectare. Each treatnment was replicated 
four times at each location. 

'Ihe yield results ibtlained indicate that ;at hth localions, planting on the ridge resulted 
in the highest yield (Table 3a.) At Barnbui Plain it outyicld planting on the flat by 10.8% 
and planting on the No-till by 72% (2.78 vs 2.53 and 1.62 Tons/Ha). At Babungo, the 
cottesporiding ligutes wete 18.4% and 56%. At bolh locations adding fertilizer increased 
grain yield cspecially wlien tie increase was frot 0-0-0 to 50-60-50 kg NPK/Ha. indicating 
greater efficiency at lower fertilizer levels. 

'lIcle %%,te no siguil ical fetlilizer x latid jp 'p iation tnctlnd inlteactions thus 
indicating similar i espinses to fettilizer tir all ltepaiation methods. Combined analysis 
showed significant ferilizer x location interaction which wa; (lute to grea!or response to 
fettili7cr al I ngo ctmii aied with Ba tl tui pllin. 'Ihere was a highly significant ci relation 
between tlie tinl er (it'cats per pilt and giain yield especially at Hanbuli Plain which was 
related to tile poor cst ahlishlncn and giowth untder tlo-till cotditionts. 

As rega dts Ilbotir requirement, plantitg oi tile Ilat requited the highest labour and 
was signiticantly greater than that required by other methods (Table 3b) at Batnbli Plain. 
No-till required the least labour. Whereas tilling and ridging required similar labour, the crop 
planted on the IIat icqiitcd mire labir at weeding than when the crop was planted on the 
ridges (113. I nai-days vs 80.2 man-days). 

At Hat migo planing on ridges and platiiig on file flat reqifired similir atmonts of 
lalbour due ti tile ii te(- i caltiin adijustlnewits similar to tIhlise of'I amhin i Plain. 
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It can therefore he concluded that planting on ridges is superior to other methods.
Any recommendations should also take into consideration the effect of the various methods 
on erosion control, weed control. Soil properties such as compaction, leaching and nutrient
recycling as (hey relate to plant residue and organic matter should also be considered. 

2.2.4.3. The effect of Residue MnagemenAi , -yicdofmaizebea n_ik 

This is a report on a continuation of a long term sudy started in 1985 at BambuiPlain. It involved the determination of the effect of residue management fertilizer on the yield
of the various cropping patterns. "Theresults of tIhe previous years 1985 - 1988 are reported
in tihe NCR F annual relrts of those years. 'Ihey indicated that birning residue underground
resulted in initial yields of as high as 500% of those obtained from plots where residue was
only buried. There was yield reduction in plots where residue was burnt under ground with
subsequent croppini such that the yields oblained in the flouith year were only 62% of those 
obtained in plots where residue were buried. 

To determine the effect of the previous management and assess the implication on
subsequent management, new treatments were superimposed on the old management as
indicated in Figure I. Each treatment was replicatcd four times. 

Elguir9_: MANAGEML:N' 1IRIAL - IAJMENIS 1990T.[D!IL I 

GROUP A. 

Pr-eyuiQus _e-_*Iaug 
MUn gement 

Egxi er. eve 
(kg NPK/1Ha) 

hew_Ie i0 . g 
and Cropping Pattern 

1) Bury Residue 
2) Burn Residue 

underground 

1) 
2) 

3) 

0-0-0 
50-60-30 

100-120-60 

1) M B - Bury Residue 
2) M+B - Burn residue 

underground 
3) MIBIC -Burn Residue 
4) M+B+C -Burn Residue 

GROUP 11. underground. 

PreyLosxB! Fertilizer New Residue Management
M~ajde atSoil 

1AfLQ.
1) 0-0-0 1) Bury Residue
 
2) 50-60-30 
 2) Burn Residue
 

underground

3) 100-120-60 
 3) Remove residue
 

4) Residue burnt at
 
soil surface.
 

Plant Population: 
 1) Maize: 53333 plant/ha in the maize/ 
Imeans Jiintorcrop 41000 plan t/ha I n the 
malze/Benns/colocasia intercrop.

2) Beans: 177 000 Plant/1a. 
3) Colocasia: 20000 plants.
 

M = Maize, B = Beans, C 
= Colocasia.
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The results oltairied were quite interesting. Considering the plots that previously had 
either residue buried or burnt underground, there was a significant reduction in yield in the 
plots where residue was previously burnt underground as compared to where residue was 
previously buried ('Table 4).This was associated with greater number of ears and higher 1000 
grain weight. The number of plants at harvest was not affected. Previous residue 
management did not have a significant effect on the yield of beans. 

Ferlilizer aplq)ication increased maize yield. This was mainly through increased 
number of ears per plant and the size of the ear since the I W) grain weight was nt) increased 
tremendotsly. Fciltili7er aqpplicailion also increased the yield of beans. 'lhere was no 
diterence inlthe yield of' maie whether it was Ilated with eillher beanzs or beaus and 
colocasia. Burning residue at the beginning of the 1990 season increased yield by 71% 
compared to when residue was only 
buried. '[he iicicase in yield was 
observed in both tie plots where residtie rr;. rro I I I,riAND rAT N Ml A 1i C 

was previously buried and in Ihose where .... .. 
it was burnt i . ----iidel tond. 'I lie ditfteriice 
in yield was imio st prono uiced in plots that i
 
were not ft'tilized (Figute 2). hoth the , I _.,_. 


overall Yields and thle iespuire to clillent
 
I)nning were less obvious il plot; whee 2 ."
 
residue was llcvionsl yhill ut tdei glI oldll.
 
This is in cnltirnlaliou of the pieviolls / .. ,1 
1 
resuls that buluing iteside mtidcigiound ';' -. 
inclcase yield considelably in the lilst 

year. 'I lie low yields obtained ilplots thalt -- C' - '- .. 

were buined lueviollsly at all levels of* Figure 2
illIagelll l i gute

cltplping pa:Itells and Ilew 

regimrues dt'ellollsti ales til eCrlal liCllt 
damage lile practice does to Ile soil. 

When tour csidue liariagement practices were compared at three fertilizer levels, 
burning residue uiidcigiound had the 
highest yield and olldiltlcrc .anlong 
oilIe Reside Ui:lllageliillt reIltclitns w\'as nws.m i & i uir. ON MAIZE fIELD 

observed (Figure 3). As in pievious .... 

studies, the gleatest cll .ctof bhtning _ 
residue nndci grillil \was gicater when ino ____-H 

feltiliir vas applied. 1lie var ions residue 

effect on file yield ot' beans althoiipli 
burning it undeigi ound had slightly highier 

yields.. 

'I lie study (leitllAI ats thal th e 
is ilicreased yield di to i ning iesidue . '" 
undergiond. I.caving wasind lhiat LFigure 3 
previously buint for a year's faillow and 
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then burning residue underground results in a positive yield response in maize yield that is
inferior to that obtained from plots that had not been binned before. 'Ilbis shows thatproductivity cannot mainlained albe a high level with this system especially when no
fertilizer is applied. Iutying iesidue maintains a tairly high yield. 

2.2.4.4 -

In fie soils that are highly acidic. little inight he requited. 'Ihough it might not heeconomical at farmer level given the present high cost of lime inforniation about practicalsources and rates should be obtained in case it coul Ihhe i cofloved inical. It cart also heuseful in improving soils at research station and trial sites for trials that require less acid
soils. The study was slarted at the Upper Farm in 1987 and in 1989 at Bambui Plain. 

At the I Jpper Fat in ILine was applied at the rales ot 0, 3.0, 6.0 and 9.0 lons/ha. Todetermine the signiticance of the .,ccondary elements and nmicronutlients each level had threeplots which were assigned NPK, N IK + (alcium, Magnesium and Sulphur and the third plothad micronutrient in the form (if Zinc, Boron, and copper hiing 1987, 1988 and 1990. The 
plot was fallowed during 1989. 

At 3ainbui Plain the Itial involved apl)plicalion ot Ibur sources at the rates of 2.0, 5.0,I0.0 and 15.0 'ons of lime per Ila which 'vle sIp1lIosd i chlan 'e te pll liitn 4.7, to 5.0,
5.5, 6.0 and 6.5 respectively. 'I lie so were calcitic I.ime, Agi i 56, Slaked limetces tested 

and Dolonilic littie. 'he little was applied oily in 
 1989 and all the plots received uniformfertilizer. Maize was Followed by late beans in 198) and it was inletcropped with groundnutsin 1990. Only data the crops grown in 1990 are reported. Each treatment was replicated five 
titnes. 

Strong wilds at the tille of' tasselling had a sevete setback on! crop lperlormanceresulting in low yields and high variability. At the Upper i'arm tlhere was a high incidence
of stem rot that resulted in ldging towards the end of' season. 

At the Upper Farm application of 3.0 Ion/I ha of lime increased the yield of' maize ascompared to when litite was not alplied (Table 5). Application of' NPK at the atle 120-I(X)
1(0 increased yield as cOupad to no I'iltilizer added (3.24 tons vs 2.05 toIms). Addition oif
secondaty elements aid tu icrontllrict had 
no siv iificanlt ellcc t oiI maize yields. 'Ilie yieldswere quite low at all the levels of litie thus indicating that factors- other than lime wereinfluencing yield. 'I lie severe lodging, car atl stem rot, fidiar diseases and hw soil and air
temperatures could have been responsible. 'I lie solution would lie to breed for resistance to 
the most intOlan oftliese hiacto ,rs. 

'The icsults obtained o1)n the lial coldttct'd at Ballhuii Plain are indicated itn Table6. )Dolomiiclime had the highet yield of mai7e (3.02 tors/lla) while application of calciticlime resulted il Ihe howest yield (2.95 'Iois/fla). Agric 56 had yields sirtilar to those ofslaked littie arid d 'lomilic littre timis showing Ilial it conl r('llace 11ltwo 5O1i tes which arepresently vety expensive (over 5(8)1 :r/50kjg hag). 1lie influence of lime increased lp to 10 
tons beyond which there were no increases in yield. 
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Neither source nor tale of lime had a signi ficant effect oi tie yield of groundnuts 
(Table 6b). Their yields were very loor. The lack of response could be due to the poor 
adaptability of* the variety to tlhe environment. Also maize lodging at pegging lile could 
have reduced light pent iat fi(n to the groumlts. 'Iihe elfect of the litme sources on nodulation 
was also inconsistent allhough dol omitic little aiid Agr i 56 slhowcd higher nurloer that| otilers 
early in the esolil. 'Ihee wete no dilirences oin pod filling. ILime allected soil i)ll even 
when applied at very low levels (Table 6c). 'lhe effect of' liming oi plf ranged between 4.8 
and 5.7. Agri 56 resulted in the highest p-I both at the lowcst rate and overall. 

The results re not conclusive (fite to the pool* yields. The 1trial will be repeated in tile 
same plot to assess the residual ef fect of the treatmenls. It is hoped that the yields of the late 
season beans will show some treatment differences. The trial will be continued for two more 
years to get the lull extent of the treatment effects. 

2.2.4.5. RJjajljfe_ LSji A mejs_, _M!FjmtLe IYnl 

A it ial was slarted in IQ8) whte the effect of conllpost anld plant residue at 5 tons/ha 
were compared with that of 5 tons/ha of dolomitic lime. Assanring that organic material 
would reduce the hiaiuil cffccts of high acidity it was hoped that organic material would 
replIa:e the need ItOr liming. Thc effect of the anmc id rent treatt'ients were asses.;cd at low, 
medium atd high Icvels oft llilizer ( 0-0, 50-60-50 and IM()-120-I(X) kg/ha). The 
amendment ticatments veie applied only at tle beginning of tile 1989 season. Maize in 1989 
was fo)llowed by llle seasoln beas which was followed by maize in 1990. Fetilizer was 
applied to Illai/e ill holh1 su;5olls. 

Little applicationl increased the soil i)1 fio labout 4. I to 5.2. None of tile other 
aliclidlllIt ticallneth ilcleasef soil pI1 si),,gilicanlly. Roth soil allmelnllelnt piactices and 
fertilizer al,'etedthe yield of inai/ (Table 7). '1fltue was no significant effect of' adding 
either Iintic 0 oiy:micie idiie the plcvi'oi year )i the yield of inlaize hut tle addition of 
5 tolls Ot' lilde il.elhsCed u:ii,e yield signil icailty when compaed to no added aiiendmei 
(6.46 lTonsitIa vs 4.31 *1ons/ I1Ia). Application of lt'citiizer iesulted in a ,igrilicarit increase 
in maize yield at all levels. 'I here Was io feltilizcr x amendment interaction thus indicating 
that [he 1lepOmlC was simil:" for all lte anieidiit praclics. Amiong the c)il)Onents of* 
yicld only raill sizc was aflcted by Ile ill.uil(lliCelt plitiCe whecby apnplicaliiir of 5.0 tons 
lime resuited ill larger glaill size as colipaled to tile rest ()t the ticalnls 1,)2 gin vs 346, 
341 and 360 gins or liming, n0amcndlent, 5 lions of manure and 5 tolls olorganic material 
respectively). 

'I lie lack of ie lioiise to addition of' nianuie and orgalic tesiil:e could be associated 
witl the high organic ri lter of the soil at the site (% o'1ganic (;ibon -- 9.87).' his explains 
why addition of iartre or organic inatelial did n)t have significant effect oil the yield of 
maize. 

I lie stIld)' should Ill contlinutetd wilh filtIhtr adhitiont of on )ari" nnatll assessingie ial ;1ruln 
the ellcotn rut iei availahiilily almidcclialative cosis whern comllpareId witli lime aplication. 
Plant maferial to hc added shouId dccip1)(se easily to release rit its withotl having to add 
to tile orgailic rlltr e\hich is alictady high. 
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2.2.4.6 Eff!it fRusim porvis on Maize Yilds,.
 

This isa continuation of a trial started in 1986. In 1986 Rock phosphate, 50%partially acidulaled Rock P and Single Stiller phosphate (SSI') were appllied at rates of 25, 50,
75, 100 and 150 kg I)2(,/Ha. 'I hese rates were doubled in 1987 in Ile same plots. In addition 
to these levels Triple Sillier phosphate (TSI1), l)iammoniun phosphate(I)AP) and Bicalciurn
phosphate were applied at the rate of 1t0)kg in 1986 and 15(kg P(0 1/Ha in 1987. Cropping
was carried out in all the years until 1990. In ;!il cases only nitrogen at the rate of 80kg N/Hta
and potassium at the rate of 40kg K,() were added. The treatments were replicated five times.
The results oblained in earlier years call be ohtained froni the NCRI. Annual report 1986 
1989. 

The yield of maize continued to show a lii r ai'riot of response to added phosphorus 
even after tile fourth year ol continuous cropping "iable 8). In all cases it was the plots that
previously received SSiP that outyielded tile check where only N and K have been applied 
over the years. Rock Phosphate and partially icidulated rock pliosphate had caused very little 
response over the years and had no significant elect on maize yield during the 1990 growing 
season. 

When all lie stniuces wele comipavwd at 150kg P,1(. Ilicalcium plihospliale (0. 18 Toris)
and SSIP (3.17 'los) had the highest yields followed by 'ISl1 (2.71! Tons) and I)AP (2.70
Tons) and the lowest yields wete given by Rock Phosphale (1.88 '1ons) and I'APR (2.07
Tons). 'lie taikin, in 199() was similar i ilvi of the past years tius showing Ihe, superiority
of' SSI' and icalciuu= 'hosplhate over Otl'r soiuces. '[his could iclate to tilehigh calcium
cointent of' these sources. So ilanalyses have shown that tire soils are low in ('alciui and
Magnesium which might exp!ain why lie applicali, I of dolonitic limte had good resuits 
compaied with the otlier soil anendlrlet trealtmeis in 2.2.4.5 above. 

The lesull'; "how !!at phrospholus application can lead to suslailled po(lructivily illthe
acid soils especiall, w'hen a relativel. , high (lose of phosphor us is initially applied.
choice ofIilosplio Ums source will intllueuce the !csidual elfect. 'I lie sources withl 

The 
calcium did 

better than those wilh little or no calcium. 

'lie sllily sholld be extelded (I inclde tihe application ol small I'equenl tales as 
compared to lige doses that are less fiequent. 

2.2.4.7 '1lii l!w it( n.nlAli' ivd( 

Crop yields have been olhserved illdeclinue witlI coni niluls croppiing. One of tile ways to reduce this decline is to use inpioved fallow species either planted sole or in niixture 
with the crops. 

Wok in this amt:i %%,is st:vvll'vI il I980 wh awlnvnu1ml biiirnial legumnes werel 
screened ir inse imilllpiroved lallow. 'IIt pieset tiial was staied ii 1988 when 'Iepluosia
and Crotalaria were ph 'nited eilher as sole species or intercrtliped or relay cropped with
niaize and the rcsidual elfect ollseived iii suiliw'pent yeais. A similar trial ws stated in
1989. lloth trials were planted at Hanili Plain and Ilabunigo and each treatmlent was 
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replicated four times. Minimal fertilizer (20-40-0 NPK) was applied in the years of cropping. 
The results obtained are shown in 'Table 9. 

Using leguiue species outyielded Icaving tire Ild tinder grass Fallow :lhough for tile 
period of study it was still advantageous to crop coliiuously. 'I lie eict c the fallow was 
positive in trial 1, but not so encouraging in tlhe second trial (Table 9h) mainly due to 
lodging in the second year when the effect of tile tallow was supposed to be expressed. 
Tellhrosia gave better yield at I :t i ifi Ilin whilei otalalia was the better species at 
Babungo. When combined over years, it is advanlagcols Io intercroc Ire leguiles with tire 
crop. At tre level of soil Fertility at the station, it was slill better to grow malize coitiously 
than to fial low the land. ' lie situat ion may be di lfeent at Im iters' ficlds where land is more 
degraded. 

Prescily thiilten species or types aie being tested for adalilability at 4 locations 
(Biefang, llambui Plain, llabungo and Utpper taim). Aiong them, 'eplitosia vogelii, 
Crotalaria Caricea, and C. anagyroides, C.lachnophora, l)csmodium intorlum I). 
disiortum andiii Pegion peas show lite preal est promise. Weed contirIol, soil fertility 
improvement aggressiveness, adalpitability to planling date, erosion cciitrol, ot her uses such 
as Iodder tiel wood will ibe among tire criteria used to select tie species to be used in further 
studies. 

2.2.4.8. A Iley__(-polipn'g: 

Alley (riloppiing sloldics werc mi lel ii 1987 but no cmiclusi(iw: havc! ever been di awn 
due to pocor establishlenit anid adntabi lity. In 1990, aIley cropprig studies involved 
determining effects ofeI' ilizer applicaticir oni the establishment aind growth of some selected 
species at I ilitli I'lai i. 

'Illicc spLeie., Ite-Neacna leurcoceplh:ra, (alliandra callolhyrsus ard Cassia 
spectabilis wcie pl;ited ill alleys wilh or witirculIcitlilizer. 'I lie fcrtilizer levels were 0 0-0 
or 51)-I0-50 kg NI'PK plus 2.0 loins ;!' dolcmitic line. Neasirtereirts were takell oil plant 
hcight, unifer of leaves arid the miildwr of b!anchcs after liarsplartirg ard at the end of 
rainy season, July Q ard November .11 :,pectively. ifkotrration was recorded oii 10 plants 
in caci rlow. Fteli "lrrerllit was leili;itctd three ties. 

At the beginiing of l differences arionig Species in, Ire selson tle were rit) sigIilic;Ii 
tile niiribier leave s hll C;illi;rildra was liter tlh;ri lerric;eia arid cassia (Table 9). About liveif 
rioililis lter Calliarlira ealohyins ;is aboiurt tVo tilis as 1al as tire olliers (180.2 cili vs 
99.8crii amd 98.O)cli. Application cit l'erilizer also increased plant height. (assia had tie 
highest riuiniler i' leavcs ccililiied Il re octer species and leureacnia had the least nuiielicr. 
Fertilizer aiplilica i rid io significanlt effect oi ile riririhner (f leaves of tire iail shiriit. 
Fertilizer application slightly decreased tli inmber it bianclihs for lercrer i anid cassia but 
resulted in a sii,,lt irlert;cl iii the i i(dice iii ea e if calliarira.hillliclres tIre 

It is loo e:rily to jid e lich lecics is best. I lite sludy will colifilile wilh 
ilcastniriert ofii*iflit hni'it thie bil belioic aid alter p lireand rninilier iranichres ning. 

biorriass yield will also le delerniied arid tisse analysis done to deli nine wlich species is 
irost pronising. 

37 



---------------------------------------------------------------------------------

---------------------------------------------------------------------------------

Tl Effect of fertilizer, population on the yield of maize varieties and lntercropped soybeans
at four aid-altitude location.
 

.EA[lUI 
fflile5ovbeanU N19z LOLLPas EtMe 9QYbA_'9 HALUrSoybea 

TRFATMENTS _ rpAMI,!1 I f Q--.....-Al ... .1 . 

H!iiQ %beans 

MSR-3 
Kasai 1 
COCA 
NEAN 
Sign. 

3.85 
3.74 
4.13 
3.90 
NS 

702 
766 
709 
725 
HS 

5.27 
5.43 
5.47 
9.35 
NS 

970 
951 
946 
956 
NS 

3.65 
3.65 
3.94 
3.75 
NS 

592 
663 
576 
610 
NS 

3.58 
3.92 
4.17 
3.d8 
NS 

1219 
1370 
1343 
1311 
MS 

4.03 
4.19 
4.43 
4.23 

871 
936 
894 
870 

0-0-0 
50-60-30 
100-120-60 
SIGNIFICA.CE 

3.32 
4.01 
4.38 
** 

849 
722 
609 
** 

4.46 
5.66 
6.05 

935 
957 
972 
NMS 

3.09 
3.77 
4.38 
* 

620 
647 
564 
HS 

2.78 
3.79 
5.07 
'* 

1223 
1303 
1405 
NS 

3.41 
4.31 
4.97 

907 
907 
887 

POPULATION 

26,666 
53,333 
SIGNIFICANCE 

3.65 
4.15 
** 

856 
595 
** 

5.11 
5.67 
* 

1116 
795 

** 

3.82 
3.67 
MS 

714 
507 
** 

3.80 
3.96 
NS 

1455 
1166 
* 

4.10 
4.35 

1035 
766 

LSD (Varieties).47 
LSD (Fert.) 0.47 
LSD (Popn.) 0.19 

153 
153 
125 

.62 

.66 

.51 

114 
114 
93.0 

.59 

.59 

.24 

105 
105 
86 

.72 

.72 

.58 

279 
279 
228 

CV% 20.8 36.5 20.1 20.6 27.3 29.9 32.1 36.9 

DBA13I 

PLAIN 
BABUNGO WUH BASOA HEAN 

- Fertilizer 
4 Fertilizer 
SIGNIFICANCE 

2426 
2178 
* 

1231 2093 1978 1932 
1529 1568 1951 1807 
* NS 

---------------------------------------------------------

38
 



TAbW.2:_ Maize Yields and Yield Coiponents inRelation to
 
locations, varieties, Fertilizer and Population -1990
 

YIELD WT (gms) at Height
 
harvest Cm
 

Wum 3.75 360 31.8 35.61 145
 
Babungo 5.39 364 40.58 39.73 257
 
Bambul Plain 3.40 325 37.36 38.29 180
 
Namsoa 3.88 306 34.5 38.63 198
 
Mean 4.23 339 36.06 38.61 
Significance * * * * 

NSR 1.08 331 36.57 37.95 198 
Kasai 4.18 322 36.72 38.23 179 
COCA 4.43 362 35.89 38.02 208 
Significance HS * HS HS 

FERTILIZER & POPULATION COHBIHQ
 
P1 F1 
 3.47 347 26.32 27.29 191
 
P 4.07 368 27.74 27.43 197
1 F2 

P1 F3 4.75 369 28.91 28.23 205
 
P2 F1 
 3.36 301 40.92 47.96 181
 
P2 F2 4.51 321 w4.35 47.44 195
 
P F 5.23 322 48.12 50.04 202
 
30ILocat.) 0.35 11.1 2.1 2.1 6.5 
ISD Varieties 30 9.7 1.8 1.8 5.6
 
LSD Fert & Pop.43 13.7 2.56 2.56 7.9
 
CV% 25.1 9.9 17.5 16.5 10.0
 

= = 
P 26 666 plants /ia. P 53 333 plant/Ha.1 

F1 0-0-0 HrK F2= 53-60-30 F3 = 100-120-60 kg NPK. 

lahle_.jq The Effect of Land Preparation on Maize Grain Yield 

Ridge 2.78 4.95 3.86 
Flat 2.51 4.18 3.34 
13-Till 1.62 3.16 2.39 
Hean 2.30 4.10 3.20 
Significance ** * 

[ltJlizer Level, 
0-0-0 1.52 2.72 2.12
 
50-60-20 2.59 4.32 3.46
 
100-120-40 2.80 5.24 1.02 
Significance ** ** * 
LSD (Land Prep.) 0.54 0.92 0.52 
LSD (0.05) (Fettilizers) 0.54 0.92 0.52 
LD (0.05) Land prep. x Fert. 0.93 1.59 0.74 
CV1 27.7 26.6 27.6
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Table 3b: Labour Requirements (mandays/Ha) for three Land Preparation Methods. 

RI P LAT V:HL, (LSD .05) CV1)Clearing 
 16.6 17.3 16.2 
 4.35 31.6

2)Ridging and Tilling 35.7 33.0 7.60 - 9.9

3)Planting 
 9.7 10.9 
 10.1 1.62 19.17
4)Weeding 
 80.2 113.1 78.0 28.6 38.4

5)Moulding and Fert. appli. 14.8 
 15.8 15.9 2.86 22.4
 
6)Harvesting 
 23.6 18.9 17.9 
 3.8 22.8

7)Total 
 180.6 209.0 138.2 28.0 
 19.2
 

BABUHGO

1)Clearing 
 8.5 7.3 5.8 1.16 19.6

2)Ridging and Tilling 27.7 20.3 
 3.2 24.3
 
3)Planting 
 8.4 9.6 14.1 2.59 29.5

4)Weeding 
 30.8 37.9 37.0 
 11.3 38.8
 
5)Moulding and Fert. applic. 21.6 28.6 22.4 5.27 
 26.4
6)Harvesting 
 22.5 15.9 14.1 3.03 20.8
 
7) Total 
 119.5 119.6 
 93.7 14.1 15.5
 

Table 4: The Effect of residue management, fertilizer and crop combination on the yield

of maize and beans. 

Maize 
TREATMIEITS 
 Plant Ear lO00Gr. Yield Yield 

Count Count Wt . Tons/ha of 
Beans 

PREVIOUS RESIDUEMAIIAGFIIENT
 
Bury Residue 46.25 46.21 5.65
300 328
 
Burn Residue Underground 45.64 41.28 279 4.28 361
 
Significance 
 HS * 
 * S 

[erijIzer)kg HPK/Hal
0-0-0 46.60 41.42 3.96
282 295
 
50-60-30 
 44.98 42.85 289 
 5.04 350
 
100-120-60 46.25 45.47 5.89
297 390
 
Significance NS 
 * Is * * 

Cropping Pattern x New Residue Managepent.
 
MiB, BR 
 52.51 42.91 261 
 3.78 337
 
MIfB, 49.38 49.81 300 6.27 410
BRU 

HIBfC BR 
 40.89 37.52 291 
 3.48 267
 
IIIBIC DRU 
 40.99 42.71 306 6.32 
 365
 
Significance i* 
 ** ** ** 
Mean 
 45.94 43.25 289 
 4.96 344
 
Hein
 
LSD (Previous M{anageaent) 1.86 1.94 
 20 1.52 45
 

Fertilizer cropping 2.38 
 3.57 13 1.0 63

Croppinq patter x new 2.33 3.76 1.14
18 70
 

CV%(Sub plot) 8.8 10.8 35.2
15.1 23.1 


Key: I0Maize B= Reans, C r Colocania, BR: Bury Residue, 
BRU = Burn Residue Underground. 
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Table The Effect of Lime and Fertilizer on the Yield of Maize (Tons/H1a) 
Upper Farm 1990. 

LIME RATES U1JTJt LZER C 1tl( _! 

NPK NPKICa+llgS+Hicronutrients. NIPK+CafHg Mean 

0.0 Tons 3.24 3.66 3.30 3.40
 
3.0 Tons 3.76 4.67 3.74 4.06
 
6.0 Tons 4.30 4.46 4.41 4.39
 
9.0 Tons 4.23 4.62 4.64 4.50 
Mean 3.88 4.35 4.02 4.09 
Yield of Check 2.05 (LIIIE)- SD (Fertilizer) x .53[LSD 62 

LSD (Lime x Fertilizer)= 1.07 CV% 20.6%
 

Note Fertilizer : HPK t 120-100-100 NPK kg/Ha. Ca, Hg, S at rates of 60, 60, 80
 
respectively. Hicronutrient: 6kg copper 5 kg Zinc and 1kg Born.
 

.le_6 The effect of lime sources and rates on maize and 
groundnut yield and on soil pg. Bambul Plain 1990. 

RATES (Tons/HA) 
SOURCES 2.! 5.0 10.0 154. MEAN 

Slaked Line 3.02 3.08 4.37 3.86 3.58
 
Agri 56 2.48 3.35 3.56 3.93 3.33
 
Calcitic Lime 2.15 3.39 2.95 3.30 2.95
 
Dolomitic 3.36 3.16 4.10 3.84 3.62
 

Hean 2.75 3.25 3.74 3.74 3.37
 
Absolute check 1.85 Check (No Lime) 2.49
 
LSD (Sources) 0.40 LSD (Rates) 0.40
 
LSD (Sources x Rates) 0.79 CV% = 14.2
 

(b) GO~~iLIL 

Slaked Line 227 183 117 162 172
 
Agti 56 197 259 208 221 223
 
Calcitic Livn 154 172 269 331 232
 
Doloitic Line 190 247 176 167 195
 
Wlan 192 215 193 221 205 
Absolute check = 144 Check (No Lime = 146 
ISD(Sources) - 60, [SD Rates = 60 
LSD (Source and Rates = 121 CV% 35.3%. 

(f) Soil, .. 
Sltad [ince 4.8 5.1 5.3 5.5 5.2 
Agri 56 5.3 5.1 5.7 5.6 5.5 
Calcitic [ire 4.8 5.1 5.8 5.7 5.3
 
Dolomitic Lime 5.0 5.6 5.3 5.7 5.4
 
Hpan 0 525 754 .! 2 

Wbsolute 'hock = 4.5 Check No Line = 4.4 
ISD)(0.05) Source anl rates 0.2
 
LSI) (0.05) Interaction = 0.4 
CV= 4.5% 
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Table 7: The Effect of amendment and fertilizer on pH, and yield
 
coponents of saize.
 

AmmoImt SollpH Ears
Plants lOOOrain Grain
 
Fertilzer (I:1H2) Hrvest Harvest 
Weight Yield
 

(x too1) Ix 1000) (gus)
No amendment
 
0-0-0 4.1 61.30 53.78 348 3.46
 
50-60-50 3.9 64.00 55.70 335 4.00
 
100-120-100 4.3 61.04 58.37 356 5.46
 
MEAN AA §L±22 5L~5 14H L.U 

5 TONS MANURE 
0-0-0 4.4 62.52 51.56 341 3.54
 
50-60-50 4.4 61.63 59.70 357 4.83
 
100-120-100 
 4.3 62.22 53.18 325 5.00
 

HEAN .4 62.12 54.81 34 L._
 

5 Tons Organic Material
 
0-0-0 4.4 61.33 56.89 344 3.76
 
50-60-50 4.4 59.21 56.18 352 4.0;
 
100-120-50 4.5 63.11 56.82 
 386 5.59
 

MEAN 
 4.43 61.23 56.63 361 4. 

5 Tons Dolomitic Lime
 
0-0-0 5.1 62.08 59.70 379 5.25
 
50-6-50 5.2 62.37 58.52 413 6.60
 
100-120-100 5.2 60.15 
 58.52 414 7.53
 

MEAN - 1151 51. 4Q?

GENERAL MEAN 4.5 61.78 5658 6 .3
 
LSD Amendnent 3.49 3.58 34 1.2
 
LSD Fertilizer 3.02 3.10 29 
 1.1
 
LSD Aiendnent x Fert. 6.05 2.99 58 2.06
 
CV1 
 5.00 6.47 9.5 24.7
 

JIblei Maize Yield (Tons/Ba) response to residual phosphorus 1990.
 

Previous Phosphorus Rates

Sources of Phosphorus Rates (kg P205/la) 

9o IOQ LNQ ZO 39Q Ren
1)501 PAPR 1.23 1.78 
 2.07 2.40 2.99 2.09
 
2)SSP 
 2.19 3.16 3.17 3.56 4.82 3.38
 
3)Rock P 1.50 1.88 2.46
1.91 2.27 2.01
 

MEAN 1.64 2.28 2.74
2.37 3.42
 
Yield of Check: No fertilizer 1.81
 

Nly 11& K = 1.21 
LSD (Source) = 0.32 LSD (Rates) = 1.21
 
LSD (Sources x rates) = 0.71
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Table_9A Maize Yield (Tons/Ha) Response to Improved Fallow.
 
Trial 1 (Started 1988) 

tiFallow Rgije k LIaLP __ Aiaqq
198 M 199 1988 i9 19-0 

1)maize (H) 4.61 2.80 2.01 6.82 2.90 4.95 
2)Grass (G) - 3.08 1.52 - 4.43 5.06 
3)Tephrosia (T) - 6.57 2.84 - 5.59 5.79 
4)Crotalaria (c) - 5.27 2.92 - 7.42 6.94 
5)HfT, Time l(tl) 3.62 5.15 2.48 6.80 3.73 5.18 
6)HIC, T1 2.41 4.28 2.17 5.88 5.06 5.99 
7)HIT, T2 5.35 3.90 1.88 6.29 3.18 4.82 
8)HIC, T2 4.35 3.60 2.14 6.95 4.70 5.62 
9)H ,T, T3 5.03 3.71 2.14 6.66 3.35 5.01 

10) HIC,T3 6.19 4.45 2.61 6.72 3.28 5.06 

HEA" 45 4.28 2.27 6.59 j.15 5.44 
LSD (0.05) 2.19 1.73 1.30 1.24 1.27 .89 
CV1 32 27.9 40.4 13 20 11.6 

UW-Ot1_ Maize Yield (Tons/Hla) response to lmproved Fallow, 
Trial It(Started In1989 ). 

falloyW___nj% psbu iJib Pajbugqq 

1989 1 9 1U8 19 

1) llze (11) 4.37 3.71 4.41 4.50 
2) Grass (G) - 3.59 - 4.67 
3) Tephrosa (T) - 4.40 - 5.01 
4) Crotalaria (C) - 3.48 - 4.70 
5) IlT,Time I (TI ) 3.09 4.68 2.46 4.36 
6) HfC, T1 3.52 4.22 2.31 4.22 
7) HIT, T2 4.14 3.95 4.76 4.47 
8) IIIC, 3.90 3.90 4.64 4.60T2 


T3
9) lilT, 3.55 4.00 4.74 4.59
 
10) IIIC, 2.91 4.03 4.85 4.53
T 

11) Hf Slsbnia, T3 4.48 3.89 4.60 4.96
 
12) Hf Soybean T 2.97 4.44 4.34 4.37
 

HEAN 1o.6§ 14 4112 1-58
 
LSD (0.05) .5 1.18 .95 .6
 
CV 18.3 20.2 14.1 10.4
 

Ti Tme 1= Planting the lequme at the same tine with maize 
T2 Time 2 = Plant legine at Kn"'hiqh staq! of ei,'. 

Time 3 = Plant legume at 2 wenks after silking of maize.T3 
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IAUIJ9j The Effect of Fertilizer on the growth of three
 

Alley Cropping Species.
 

July 9. 199 XP ber 30,19i 

No.of 


Leaves 


15.03 

13.4 

13.5 


11.56 

12.8 

14.3 


14.0 


12.9 


5.3 


4.3 


7.5 


30.7 


Height 


(CI) 


96.8 

160.9 

92.4 


102.8 

199.6 

103.7 


116.7 


135.4 


28.4 


23.2 


40.2 


17.5 


No. of No. of
 
Leaves Branches
 
Rjl_& 

26.7 9.9
 
35.0 5.5
 
47.2 6.7
 

28.9 8.8
 
39.0 7.8
 
48.8 4.5
 

36.3
 

38.9
 

5.5
 

4.52
 

7.8
 

11.5
 

&e- Fertilizer 

Leucaena leucocephala 

Calliandra calothyrsus 

Cassoa spectabills 


Leucaena leucocephala 

Calliandra Callothyrsus 

Cassia Spectabilis 


Fertilizer Effect
 

Without fertilizer 


With Fertilizer 


ISD (0.05) species 


LSD (0.05) Fertilizer 


LSD (0.05) Species x Fert. 8.5 


MV% 
 13.8 


Heiqht 


(C:) 

31.9 

29.8 

29.3 


36.3 

50.6 

27.3 


30.3 


38.1 


6.1 


4.9 
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2.3 LOWLAND MAIZM BREEDING
 

2.3.1 INTRODUCTION
 

In 1990, tile lowlanld maize breeding unit carried a total oi"227 trials. 183 of these 
trials consisted in evalualing 2414 genotyles. Fighleen of these trials involved the 
maintenance or the improvement of 1590 genotypes. The 1990 trial names and number tested 
are presented in table I. 60% of the 183 trials had their C.V below 20%. In addition, 30% 
of the 183 trials had their C.V between 20% and 30%. Only 10% of all trials had their C.' 
higher than 30%. Forty four trials out of the 227 trials were introductions from international 
centers and from i" ivate con)anies. 

Sixteen locations (8 ill foresl and 8 in savanna) were used in 1()90. The 1990 location 
names and land area used are presented in table 2. This table showed that about 39 ha of land 
were used in 1990 to carry all breeding activities. 

Conipaled to 1989 tile total number of trials incteased by 20%. Htowever, activities 
during the second season were reduced by 45%. Population imlrovement in 19%) used 4 
schenes (halt-sill mass selection. S, recnuhination, testcrtosses). 12 pulo11lations were 
improved for agrononfic chat acteristics such as husk cover, plant and ear height and maturity 
cycle. 

Ilyliid evalntlii l was done oil 768 genotylwIS. In addition 2633 tesicloisses were 
evaluated in 1990. In Nkolhisson breeding nurseries, 1590 genotypes were either maintained 
or advanced to the next generation of inbreeding. 

Finally seed multiplication was intensilied in 1990. Nine varieties were multiplied on 
about 10 ha of land. 

2.3.2 OITPUITS ACCOMPI.SIIMIENTS 

Goal;. To identify or develop acTeptable materials that enhance the productivity and Income of resource 

poor farmers In the lowland forest and savanna of Cameroon. 

SUB-GOAL HEIlIOl)S Ac(tLIt EN[S 

1.Evaluation and selection of 1.1 Ife, varieties for release. 1.1 Confirmation of the good 
introduced and newly developed 1.2 lew traits donor sources. potential of CIIS 8501, Hdock 
maize varieties or hybrids. 1.3 Data for prograp evaluation 8701, CiS 8710, 0IS 8701, Pool 

and/or for publication. 16 DR, CHS 8806 and TZUT.
 

1.2 TZEFY and CSP , 1,Pyitiri 
identify throunjh SAFGRAD testing 
as good extra-early varieties. 
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SUB-MOAL 


2.Population improvement of 

already released varieties 

through S,, half-sib and 

testcrosses improvement scheme. 


3.Line development through 

inbreeding and testcrosses. 


4.Hybrid development for target 

farmers and areas. 


--''''-'-'---- ''-'---..-----


HETHODS 


2.1 Improved plant and ear 

aspect, disease resistance, 

drought tolerance, acid 

tolerance and grain yield. 


2.2 Creation of new experimental 

varieties from S3 recombination 

or varieties crosses. 


3.1 To select new trait donors 

sources of resistance (striga, 

drought, acid tolerance,
 
borers).
 

3.2 To select good combiners for 

hybrids and synthetic varieties, 


3.3 To select lines heterotic to 

major release varieties, 


4,1 To select hybrid or 

topcrosses which are at least 

20% better than the released
 
open pollinated varieties.
 

. . . . . .
 

ACCOHPLISHHIIETS
 

2.1 For'ation of two early
 
synthetic varieties from S
 
recombination of 22 lines irom
 
CIS 8503 D8R ESR-W (Syn El,Syn
 
E2).
 

2.2 Formation of drought
 
tolerant pool by recombination
 
of IAKA, CSP, Pool 160 JFS, KU
 
144SR Blanc-2 precose Tuxpeno
 
drought.
 

2.3 Half-sib Improvenent of CHS 
8501, CKS 8704, Pool 16 DR, CIS 
8806, Suwan I (W), Hdock 8701, 
015 8710, Yaound1 8701. 

3.1 About 170 lines evaluated
 
for their tolerance to striga.
 

3.2 - 130 lines evaluated for
 
tolerance to borers.
 

3.3 - 90 lines evaluated for
 
their drought tolerance.
 

3.4 - 369 TZB SR S4 lin-s
 
evaluated on testcrossps with
 
1368, 5012, 9071, TZUT.
 

3.5 - 280 Suwan ISR S3 lines
 
evaluated on testcrosses with
 
4001, 9848, 9450.
 

4.1 About 60 three way crosses
 
were evaluated.
 

4.2 - 708 single crosses were
 
evaluated
 

4.3 - 755 linns were test
 
crossed to at least 3 testers
 
(1368, 5012, 91171)
for a total 
of 22633 qnnotypn tonted. 
. . . ..---------------------------------------------------------
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SUB-GOAL HETIODS ACCOMPLISHIMENS 

5.Breeder seed aaintenance and 5.1 Enough seed to supply IRA 5.1 - 4 tones of CHS 8704
 
seed multiplication of major agronomist and TLU's. produced
 
varieties and inbred lines.
 

5.2 Maintenance of breeders 5.2 - 2tons of CMS 8806
 
seed. produced.
 

5.3 Supply for seed conpany, 5.3 - 10 otherq varieties 
sone government agencies in maintained through half-sib. 
charge of seed multiplication. 

2.3.3 OTHER ACTIVITIES 

A. National and internalional Cool)eiatiolt was niainlaied with (lie ltllowing organizations: 
II'A, SAFGRAD, CORAF,Pionnieer, Agri-Lagdo, Madagascar Mideo, Projet Seniencier. 

B. 1ntcrn.jtk ir av.v at'd_ 'inius 

- SAN-ANIONI0, (ASA) whoie a Taper was presented oil
 
"llctCosiS and Colnllining ability ol local lowlaind
 

maize tccesitls" 

- )otiala (('()RAFI) 

- (olntiu (SA:(;llAI)) wIcle a palwor was pllC5ClitCd ill
 
"Iceil adkailucs ili It'Cc(illg fo0r
dIhulllll andislliga
 
toleraice For the 'ali7l iit of ('anIIClon".
 

- Dr. TIlE (liarles visited fle lenin national plogrlil and
 
a iiaize l~lii ill(Giaoi (SIAi)
 

- Dr. Tilli ( alimlcs to set
also visilcd (IRA/)/Monipllier 

tillbasis for the cicatiii of the "llase (oeliote"
for
 
iiiaieicesCalch in the hueiiid zollet h liehicadqiallter
 
in Yloillltd6.
 

C. The<p Qguamwa.Lyisilly: 

- SAI(;RAI) nililoring ilouis (I Ai laii rescachicis hoin
 
II diifelepi coilrtrics).
 

- His hixcelleiicy ae AibasNador of lhe U.S.A 
'Ilie "Proct ( ,oia" Iteview Itaili 

- )r. Kolialte and liaole [toi ll ikina-Faso 
- Mr. Jictqtls h)intinger CIRAI) iiaize hieder 
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2.3.4 	 RESEARCHI FINDINGS 

2.3.5. I Natiorntyarivlyu'IrjaL-(NYv, ) 

2.3.5. I. I N . !,rt.j! L ZAMI,_ 

This trial was condtctled in 8 F torest Locations during the first cropping seasonin 3 Forest Localioins during the second cropping season. 
arid 

The mean yields across 7 locationsduring 	the lust season iae presenicd in table 3. Mean yield ranged between 3..3t/ha inlaiclienga Io7.01/ha in Nri. (Coefficient of' variation rangcd belwcn 13.2% 	 bined illFourbot to 41.2% in Hatchciga. I Ine xpecledly ('MS 8507 	(6..31/ha) ranked first aironig the15 entries. It was ' lowed 1)y (CMS 8505 and Ndock 8701 (6.21/Ia). 'Ilhe soil 	endospernversion ol (CM.S 3507 (1tZ 1N;R S1)yielded .5.3 tOut which coires lond(e(I to I.0t/ha yielddifference. No signIicant diflicitcte was observed bctween tire popular CMS 8704 (6. I/ha)and tie highest yielding varicly ('NIS 8507. 
2.3.5.1.2 N,_I .aIiin_-avannaZvn; 

E-xcept 	 for tie check I Z111 k 81 and fOr Ilenlotna 8701, the N.V.T. late in Savannahad fhe same cli lics as ill Ilorest lone. In lhis 7one, the Inial was tested in 7 localions. lielill
aclross te locatio s ae lable 4. 	
hei sevel preseted in (Grain yield mean ranged from1.6/1a at iouda to 0.8t/la in Sariguiere. (oefllicient ol' variation ranged lion 10.2% inSangtiere to t(Ie .1. I% at Mtida. 	'I lie single cross hybr id 8321-18 (5.51/ha) outyielded liteother en 
ics. 'lie yield (lilfererce was not statistically significan ariong tire (oplive entries.
CMS 8501 (5.2t/ha) which is tire 
 lelea ed and most crltiva!,,d variety was the hest 	opelnpollinle(I variely filr lie zlie. iloweve its vield advantage was not statistically different
 

fron tie soil endr imvariely tl. (5.01/Ira).
li IZB Sl 


Perforrumance across tie 
too zones showed that hybrid 8321-18 was tire best with5.9l/ha. 'lie three hcst opl€.ii
poliratcl acioss the two zones 	were CMS 8505 (5.61ha),

Ndock 8701 (5.6t/ha) aid CAMS 8501 (5.51/ha).
 

2.3.5.1.3 	 R.Y,'I' lEarly-in I;QrS7.Zonr( 

'This trial %;as comlscd of 15 citics. Six if* those eriries were of irrtrnledialeniaturingcycle. aird "dof tlhem 	 were t r'exlar ly varieties (1ZI: y and (SP x I. Rayiliri). 'lietrial was tctd ini 8 ForCs hOcrliom 11ii iiir' ti tint Ep i'lleN1 st;aso arid inl 2 Fore s hcatiriduring 	tile secotnd io\,iig s asot. NIcai' prliflrnrice over tire Iest 	5 loresl locations arepresentel in lable 5. Ire best yieldirig variely was Actss 88 ilTut (5. i1/haL). lHowever thisvariely was also of intcr!!iedial maimiti g cycle (105 days). 'II IlI early 	while variely wasTZt composite 3x4 (4 .71/ha). irei iest yetIhw ear ly variety was (IS 8806 (4.4t/ha). Amongthe live top variclics, 3 of tll\were O[ interrirediale cycle. '
fie two Extra early varieties(less 	 lhanl was82 days) ralkd anmin, trw last. I lrese %',(re (.Sl1 x I. Rayitir i (2 .6 /hra) aridlZiFF-v (2.2/ha). (I -encral, yie!d ralgcd froii (3. IIra) in Iutnilot to 4 .3I//ha in NltJi andin YOKE. Coefficient ol variation taned [nom 15.8% in YOKE to 19.6% in Berloua. 
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2.3.5.1.4 N.V'I'. l _I__nj vanrZnQ 

The N.V.T. eaily in Savanna consisted of the same entries as in Forest zone except 
for USR SYNI which dhd not germinate. 'I his Uial was carried ot ill seven locali ns. The 
means across tie seven locations are presented ill table 6. Grain yield means ranged front 
I.7tlha ill Mouda to 6.It/ha in Sanguere. (Coellicient of variation ranged from 8.4% in 
Sanguere to ftie unaccelable ,12.2% obtained in Monda. like in Forest zone, Across 88 Tznt 
ranked first 5.8t/ha. 'Ihis was Iolowed by 'IZij (omp 3 x 4 (5.6t/lha) and by CMS 8503 
(5.3t/ha). like ill lorest area, tie best early white variety was TZF composite 3 x 4 and the 
best early yellow Cnly was CNIS 8806 (5. 1I/ha). '1he two extra early va icties ranked amnnog 
the last. Thcre wcre C.sp x 1. Rayitii 1:2 (3.91/ha) and TZFF-y (3.6t/ha}. Pool 16 DR 
(4.4t/ha) was disappointing in 1990. '[his was partly due to its low phlat stand. 

2.3.5.1.5 (UA.rclsivn oleAlY. 

DIue to pror laildall (lisl ilitlion in Savanna, the N. V.T early yielded tie same as lite 
N.V.T late (0.71/ha. lit Maotoa, the early set ontyieldcd the late set by 1.6t/ha (4.51/ha) 
versus (2.91/ha% whtile in Sotocortldou the piIrforlance of' the two set was similar (3.7t/ha). 
Ill general. the I ,ost lac set was II. alI hetler than Ihe Savanna late set. However, for the 
early set, Ile Savamna set ottyiclded tie Forest set by 0.9t/ha. 

2.3.5.2 . IcrinentalN rric(ytil i. V,!,) 

'I le i. V.T in 199t)0 was made of introduced trials rnom I ITA, SAFGRAI1, CIRAI) 
and plionneer. 

2.3.5.2.1 ,_V., I S.R WhiIe 

'J its Itial origirtaled fIom III A atnd comp ised 13 cntries tested at fotur locations. 'I tie 
mean grain yields Ir the lrt locations arc presentel in table 7. Grain yield means raiged 
ltomn 6. 81/lt in Ndock to 1.21/ha in 'louhmo. Coefficients of variatiot were good and ranged 
from 10.7% ill Ndock to 17.3% itt Ntii. 

'Ihe best va, i'ly ac oss the oirr sites was a thice-way ctioss ybrid check 8321-18 x 
27-I (6. If/Ia). ' Ihis vat icly yielded tie satre as the open pollinated IE.V. 8722 SR (6. It/fa). 
CMS 8711(6.0m/f:r) arrd Ndock 81111 (5.)/lha) ratked as li second and lhird he,;t open 
pollirarcd reitivcl ,. 1 he artkirlylofl tie thce hop Iellop)ollinlalcd valiclies was similar to 
1989 tankings over II Athican comintties. 

2.3.5.2.2 F.IU.V.,TFxti,';,r ly 

'I his trial ot iginated from SAF(;RAD and was comprised of 13 extia early varieties 
(less than 82 days). 'Ihis trial %%as plated at 3 locatlions usitng high plant dertsity (7(XKX) 
plos/hta) I hrca applicaliol was done 25 days alter plantitng. 'Ihe extra-early vaticlies yielded 
4.91/ha across tlte 3 locations whh correspotIded to a ).2/a yield increasc over tie early 
-dr late N.V.T sels. 'I lie rrmr grain yields of the ('sita-early variclies across the 3 hcati s 

re plescoted in lahle 8. Mean gritl yield tattg('d ftort 4.41/la it Maila to 5.51/hia in 
Soucortodot. 'I ie coellicient of vaiialion faiged horn 7.9% in SorncoIrndor to 18.4% in 

T')
 



Maroua.The silk ing lale was 44 days afler pllalitl, as compared to 56 Cor the N.V.T. early.The best enlry was an ealy check variety Pool 16 DR (5./ha). 'Ihis was followed by anearly entry 'I'ZFSR-W x GUA 314 11C, F3 (5.61/ha). 'I he best extra-early entry was CSP xL Rayitiri F3 (5.5t/ha). 'lie poorest entry was 'TZFl-y (3.8t/ha). This last entry was also tile 
earliest 	(40 days For silking). 

2.3.5.2.3 -RAL.YL IhI[y 

This trial was comicled inthree Savanna localions. The entries consisled of 14varieties. Six ofi tiose were drought tolerant. 'I lie nean grain yield lir the th ce Iocatio ns arepresented in table 9. Grain yield ranged from 5.01/ha ohtained in Maroua to 7. It/ha obtainedin Sanguere. Plant density at harvest ranged plal/ha inFrom 57(W) Maroua Io 65(0K)plant/ha inSangneie and in Souconndon. ('oelficients of* variation ranged liom 8.0% atSanguere to 19.1'% in Maioua. The 3 hest entries across the three enviionients wereFarakoba 88 Pool 16 I)R (6.91/ha). Across 86 Pool 16 I)R (6.7t/ha), and TZI"'composite 3x 4 F:,(6.51/ha. 'I liepiorcsl entry was ;n extra early vam icty TZPF-y which yielded 5.51/ha
and was about 5 days ealier than lie othir entry. 

2.3.5.2.4 	 P'.r iaI
 

'Ihis trial was 
Made of' 8 entries and was tcsted at 4 locations in 1990. '1tie trial wasdesigned Iochaacter ize our tesling local ions bascd oil the vaI iely Ieaclion to an environilient.
'The trial corsi';ted of 4 Iorest and 4 Savanna adted vaieties. 'lIe trial had 6 replicalions.
The findings and plant cthalacterislics ale showed inlable I0.In tie usual Savanna ocatlions
(Marora and Sallrc u.), tIre Savanna ladapted varielics otntyielded the [I:rest adapted varieties.Ntui bchaved like Iorest and Savanna Iocalici. Aclually it is a lansitional 7one. Ndocktended 	to hlreve like loietl area. 'I his last finding was nlenclilia eit with 1I1)9 Findingssuggesting that 'lonboro localed at 8t) killfroin Ndhck eicnled Itobehcave like a Iniestlocation. In overall iieans, tie best vaicty was Across 	86 'Tzut (6.21/ha) followed hyPopulation 25 SR (6 .01lia). FR 1141 x FR303 (4.31/ha), which was a termiperate hybrid

yielded the least.
 

2.3.5.2.5 Farly germplasm (Talie II) 

This trial was mnade of 16 Cifies. 'Iie oljeclive was to identify new germlasi thatcould 	 lie oselirl to tileplogaiil. 'I lietrial was lesled at two hreations: Nlii and Satignere.Sciwar 	 Il -SR It(', ile hest vti iety :atwas Ntli wilh 5.81/ha, while Itlagnalda 88 Ill PESR Woutlyiclded the ollicis enrrics at Sangtece (5.71/ha). 'life following selected cilies will beretested in 1991. Across 88 'I'F co np 7 (5.31/ha), IV 8731I/SR 11('6 (5.2t/ha).Conmpcisile 5 cycle 2 (5.IIrh t, Simwa. 2 SR l(',, and Pool 	
TZE 

15 SR OPM (5.1 t/lia). 'Ilie last 
entry was Blgando 88 P'ool 10 SR (4 .5t/ha). 

2.3.5.2.6 	 !.,te_(krrplni 

'I his trial was composed oF'21 entries and was 'eslcd at 3 locations in 1990. "l'hobjeclive %%asto coprare some new gemplasn witli kn)wn valie lies. 'I lie results presentedin table 12 showed stcr! ir ily of I zil-.SR -w ('., (6.61/ia) over the other clitics. 'Ihis wasfollowed by hylcid 8321-18 (6 .3t/hia) and 8614 31 (6.21/ha). Fcour others cilries which 
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showed yield superiorily to 'I'I SR and to Suwan ISR (CMS 8704) will he retested next 
year. These were TZ S1( w-l-C, (6.2t/ha), E.V. 22 I)MR-SI (6.01/ha) la Posla C, (5.91/ha) 
anti "Z; coIp 3 (5.81/Ia). In addilion 2 others varielies were rettined for their tolerance to 
borers "'ZBIR-SE5-2 (5.5t/ha) and 'lZBR-EIld-2 (5.3t/ha). 

2.3.5.2.7 N.w._Jatcarivies 

The Irial (table 13) consisted of 1)new cycles of late varieties tested at 2 locations. 
)ays to silk (ilTS) ranged Iroin 59) to 66 days. Crain yield ranged f|ol 401/ha for PoP 61 

SR t(, to 6.4t/ha IMr tie check 8321-18. 'lhe best open pollinaled was 'ZI, comn) 3 
(6.01/ha), Followed by Across 88 Tzut SR-w (5.91/ha). These two varieties were retained for 
further testing. 

2.3.5.2.8 !ntnatiw,!whiayi!lwJgnainvdbybid 

'lhree sets of'while and 4 sets o1 yellow piained hybrids originated from IIllTA were 
planted in I)90. In the whilte set (table 14), grain yield ranged from 4.9t/ha at Mayo Golke 
to 7. ItI/ha in Sanguete. (oefticients of variation ranged from 10.9% in Sa~iguere to 17.9% 
at Mayo (;olke. Yields anged frtom 6.4t/ha lim 8516-12 to 5.4t/ha for tire opcn polliniated 
CMS 85111. '1hicnhlyb ids wee beler than our tusual relccnce check 8321-18 (5.9t/ha) and 
8428-19 (5.(l/ha). 

yellow set, glain yield rangcd 1iml 4.9 /ha 6. 
Cocifici lls of,sariflion ,aned lion 12.7,f oblained at Nhii to 18. I % at Sanguece. 8522-2 
(6.3t/ha) oulyielded tile 

[or tile at Mayo (ColkeIt) in Sanguere. 

open pollilated check CMS 87104 (5.31/ha) by I.()/ha. Only the three 
way cross 8614-32 (6.1 /ha) was better than the reflercnce check 8329-15 (5.7t/ha). The 
results ale piMsextCd in table 15. 

2.3.5.2.9 _PRAt)Atmicanilneel. yhrid 

Four Sets or tli'"se lylbrids were evalulaed in 199). '1lietiial consisted of 2(1 hiybi Ws, 
2 rows/plot andrl 4 eplicalios. (0;ain yield per localion ranged trom 5. It/ha at Yaounrde to 
7.4t/h:a in Nfni. oelliicts ol var i:liomr rged lion I1.1% Sangurere to 22.9%at at 
Yaoutude. I Ie3 bet elti syielded over 7.0t/lra :icoss the 4 enviiousnents (table 16). "Ihese 
were: Tx 1015 (7.31/ha): P.321 )(7.3t/ha) and IR 30 (7. 1t/ha). The poorest entry was IRAT 
2918 (,4.tlh:.
 

2.3.5.2.10 !i~neer_Ilytnri,,s 

'I IIIcc sets of Piweer lybl ids were, tested in 1990 at 3 hlcatious. 'Iie Itial consisted 
ies includiig one local check. (rai 

in table 17. 1ie pet forirnce of tire hybrid,. ranged Ilor 4.61/ha (155322) to 8. I1t/h (9(}0 I 
ly). 'lieCoe licicill of, %af ialin was rracceictblce ati Yaoi ritle. 'Ihis was atllibuted to tire poor 
plant stanld ;tlIalrvest die to llhoodivig 2 weks alter Ilow"reing. Iwelve hylmids hail their 
average pei6 mance su; irinr to 7 It/ha. 'Iie fOur Iirst hybiids were retained to lieincluded 
in a Ilybrid National Variety trial. 

of 22 crnl yields acioss the 3 environment are presented 
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2.3.5.3 !Iyhril.
2 .3 .5 .3.1 uIxp ri!!'ejtI . JJ 

'These trials constituted the most advanced hybrid trials availalble in the program. Allof then have been tested at least for 3 years. The objeclive was to identify higl: yieldinghybrids to be recommended for on-fari and agronomic trials. 

Ftjp _rim!nl (table18) was made of' 14 entries. Eleven of those varieties were crossesbetween the single cross 8321-18 and a NCRE line. Grain yield ranged front 7.9)/ha for8321-18 x 52 to 5.6t/ha for 8321-18 x 61. '1fiebest ejiien pollinated check was CMS 8501(6.9t/ha). Five hybrid yielded I0"-or more than ('MS 8501. "[he best three way cross hadI.Ot/ha superiority over the open pollinated check. I ITA single cros:; check 8516-12 (6.8t/ha)
yielded the same as tie ().P check. 

jixpcrine'rtI iesults are piesented in table 19. '1he trial was composed of 13 entries testedat 2 localions. Yields ranged Flont 6.3t/ra for 8428 x I to 4.91/ha for 8428-19 x 46. '1he he:tO.P check was Ndock 8701 (6. It/ha). None of the crosses oulyicided Ie O.1P. by more than 
5%. 

Jxpmirrientlll. was composed of 15 entries tesled ait 5 locations (fable 20). Mean grainyields ranged front 5.61/ha at 'louolio to 7.(l/ha blained at Nlid. (oefficients of variationranged from 9.2% at 'louboto to 16.7% at Marona. Twelve llybrids outyielded the IlTAcheck 8715 6 (5.81/hal. 5 entries had 1,1%or more yield suileiorily over lIte best open
pollinated Ndock 8701 (5.61/ha). 'I lie best tlce way hlybli id was 8321-18 x 13 with 6.5t/ha
across the 5 environments. 'This represented a 16% increase over Ndock 87(11. 

2.3.5.3.2 R 

'lhese I ialk %%erethe Illostadvanced single c(OSscs of tie Illogratn). (rop I involvedcrosses o' N(RE lines wilh 1368 which is an IIlIA line deiived fhorn population 21. '1hisgroup lhad 36 Crosses tested in 3 sets of 12 varieties. Fach had 4 Replications, 4 Rows/plot.
The results are shown in table 21.Only four crosses out of 36 showed more than a 15% yield
increase 
over lIte Iwt olpen pullinrld. "'wI1ise were: 1368 x (I 3) (7. 1t/ha); 1368 x (37)(7. It/ha); 1368 x (71-73) (6.9t/ha) and 1368 x 67-70 (6.3t/ha). 

(roup II ilivolvcd crosses of N('ClR lines vilih 9071 which is an 1IlA line derivedfroun tie lerlnerate line N28. I his group had 3(1 crosses tested in 2 sets. '1fieresulhs areshown in tahle 22 . Aveiage yields othlaind in this group were in general higher than 11hoseobtained in grloup I. h1Ioweven only 2 cio.sses had nimoe than 15% yield increase over the bestopcn pollinaled (CMS 8511. 1hoese were: 90171 x 2 (7.'7Ira) and 9071 x 52 (8.7t/ha at Nlui). 

15 entries em'h. "1 
to ITA ile 5012 &iivcd ou Ite ('INIMI Y I stiilloric; poplilaliri 34. 

Group Ill was mrade of 3 sos if' his con,.isled(lo NRF lines crossed 
'1Il ,boniancesof those crosses aie plescirled ill table. live lines ollt of 43 had their yield p)(tiltial 15% ormore of' tle best open pollinated. 'I Irese hybrids ame: 50112 .x 10- 13 (8.4t/hia); 5112 x 64-66(8.3t/ha) 5012 x 72-73 (7.8t/ha); 5012 x 39-41 17.51/ha) and 5012 x 58-59 (7..t/ha). 
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2.3.5.3.3 NIL(in. Y&9_LE_ mca 

These wicre comlposed of NCRE yellow lines crossed to 3 IITA inbred lines (40(01, 
9450, 9848). This consisted of 94 entries tested in 3 sets and the results are shown in table 
24. The IITA 3 ways cross 8644-31 and the O.P. CMS 8704 were used as checks. 4 lines 
exhibited a 15 % or more yield increase over the best open pollinated CMS 8704. These were 
9848 x 30 (7.6t/ha); 32 x 4001 (6.4t/ha) 9848 x 38 (6.5t/ha); 9848 x 39 (6.3t/ha) and 41 x 
9848 (6.0t/lha). 

2.3.5.3.4 ]cr_Sjrg[ ,[.CS. 

'iis trial consised of single crosses among NCRF lines classified under different, 
heletrolic g oup s. 'Ihe slill11nay of their pel'ornmance is shown in table 25. (GloIup I inl)red 
lines were those liles that were selected based on their perfortiance when crossed to the 
Tuxpeflo derived lines 1368. Croup 2 was made of lines helerotic to the temperate derived 
lines 9071 and gioiu 3 consisted of NCRF lines helcrolic to the sublropical derived line 
5012. 'lhe 39 ciosses bctween group I lines and group Ill lines yielded 12 ciosses (.2%) 
superior or equal to tile single cross hybrid 8428-19 (1368 x 5012). 1lowever only 5 of those 
lines hamd 15% y'iehl silieliolitv over tIle hest open pollinated ('MS 8501 (o.71/ham). 'fihe 38 
crosses involving giomp I liles and gioup 2 liles gave ( (24%) lines superior or equal to ihe 
check single cross 8321-18. 2 of those lines were 17% higher than the best open pollinated 
check CMS 8501 (6.4tha). 

'!lie 40(Crosses between gioup 2 and gouI p 3 yielded 14 hybrids (35%) equal or beter 
than the best single coss chcck 8321-18. IoI only 3 of those ciosses had a 15% or mole 
yield supemimily over the best open pollinated Ndhck 70I (6.61/ma). 

2.3.5.3.5. I 

'1his ti ial consisled of 72 lines Iioin vai ious sot es aimitd tie wollId. I lie yellow 
lines (50 in total) weire crossed to M18)I and 9150 which me two IIIFA lines. I lie while liles 
(22 in lotal) were croscd to 1368 and 5012. '1lie selected liles are presented in table 26. 
'lhese cnossis wCie tesltd at two lo'alion'l in 2 scis. About 30% of the liles were retained 
based on their pei Immance compaalive to the vhile or yellhw open pollinated variety. 1368 
and 4001 had the highest percentage of liles retained, 45% and 33% respectively. 

2.3.5.4 Volmlalion h-pfvqcnient 
2.3.5.4. 1 licteto14: IlPtlts 

'Lace helerotic pools were formed in 198). Crosses amiong lines flom diferent pools 
yielded a higher percentage of hybrids significantly di lltrent trom their countelpart single 
crosses (see tester single crosses table 22) tIhan did those liles crossed to their corresponding 
tester (lable 20). In 199). the 3 Iltletolic pools were tenade based on the FI among lines 
from dilicient groups. 
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2.3.5.4.2 I1ZB St Teslcrosses 

Nine sets ot' TZI SR Testcrosses were evaluated in 1990 at two locations. Entries
consisted of I()S,lines frorn "'Z3 SR populations crossed to tour testers namely 1368,9071, 5012, Tzut. The objective were to identify lines with good general combining abilitythat would he recombined to make a new version of '171 SR variety. In addition, selected 
lines will be grouped in heterotic pool. 

The performnance of the lestcrosses was different frorn Forest to Savanna zone. 1368 was efficient in itlenlitying lines in both Forest and Savanna ( 12.5 versus 13.4). 5012 as 
tester reacted better with lines in Savanna but had a very poor perlornance in loest zone.
Tzut and 9(071 which had sone temperate germlplasin were as 1I testers foridenlitied good
Savanna zo)ne. It was conclded that the genetic background of each heterotic pool will differ 
not only with the tester used but also with the testing site. 

2.3.5.4.3 -

Seven sets of 41 entries of Suwan I SR testcrosses were evaluated at 3 locations:Yaounde, Ntui and Sangere. 'Ilie entries consisted of about I(X) S, lines derived from tireSuwan !R I( ', polpualion cil testers namely: 4(X)I, 9450 and 9848. More linesosetl to title(, 

were retained with 4(X)l and 9848 as testers tian wit tie tenipe ate derived line 9,150. 
 Liies
retained with at least 2 testels will be reetouhined to Iorn a new variety fron Stivan I SR. 
2.3.5.4.4 jlJ.'I I'Zj.L, jivsj _4 

light sets of 4) Itill sills ioiin 'II. coimposite 3 crosed to TZI, composile 4 were
tested at 2 Iocatitis: Nliii a N (Mida. I lie trial inMonita failed hecause ofIci ly drought
at ftlowering stage. I iffcent rioinhers of lii's wee retained per st based on tile deviatin
 
of their mean per-fiimance 
 set Parents of the 

recombined Ioiilove the 2 lieleolics comiposite population.
 

tron tihle iean. selected Full-silh will lie 

2.3.5.4.5. IP T I .SR,. 

One hundred lies imi the soil endospermn version of 'I'ZlSR SE weie evaluated in 
a 10 x 10 lattice with 3 Repilications. 'lie mean ot the trial was 5.01l/ha and the coelficient
oftvaiialion 24.4%. 30 lilies will hw iclaiel aiil teconiiined to improved the variely. 

2.3.5.4.6 J.Q. a!_x irnlroved_crossv, 

Fight local variclies were crosscd to 8 illiploved varicties in 1989 illa design II 
fashion. 'Ihe local miater iaIs were made of one early variely (Iaia local) and seven late
accessions (Iougzoudou, lHezCola Miki; ILocal San, ILoeal Yaourde; L.ocal Mfiririroinl and
Local Hitourou). lhe iriproved varieties wete 2 early 1'Pool 16 SR ,md 'IZ[SR), 3
intermediate (CMS 8503, 'hzut and F.V. 8135 SR ), late 8701,and 3 (Ndock ("MS 851)1,
E,V, 8443 SR). 'Iie 6i cosses and their I( pat errs were evaluated in 1991 at five locations 
(Mart a, Sanguere, Yaotiide I, Yatirde II and Nhui). 
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Yaounde local comnbined very well with all imiproved varielies. Mid-parent heterosis 
was positive for all cross comliinations. However high parent heterosis was positive for only 
crosses involving the early and the intermediate improved varieties. The best cross was CMS 
8503 x Yaotnde selection (6.3t/ha). It was concluded that high yielding soft endosperm 
versios of the improved varieties are obtainable. (table). 

Table 1: 1990 Trials names and number 	 tested. 

I. 	 Introductions 

Irial name origine 	 entries Number Tested
 
nurber Reps Forest Savanna Total
 

1. EV? LSR-W IITA 13 4 1 3 4 
2.Probe Trial IITA 8 4 1 3 4
 
3.Late qgrnplasu 11TA 21 6 1 3 4
 
4.Early 9irplasm ITTA 16 5 1 1 2 

5.New late Varieties IITA 10 6 1 1 2
 
6.TOB SR-SE IPTT ITTA 100 3 1 - 1 
7.TZL comp 3 x 4 IpTT IITA 392 4 1 1 2
 
8.Streak Resistent inbred IITA 15 4 1 1 2
 

9.Striga observational
 
trial IITA 8 4 - 1 1
 

10. international white 
hybrid I1TA 10 4 1 3 4 

11. 	international yellow
 
hyb'id IITA 8 4 1 3 4
 

12. R.U.V.T Extra early SAFGRAD 13 4 - 3 3
 

13. 	R.U.V.T early SAFGRAD 14 4 - 3 3
 
11. 	Pool 16 OR IpIT SAFGRAD 169 3 - 1 1
 

15. Hybride Afrique CIRAD 20 4 2 2 4
 

16. 	Pionneer flybride U.S.A. 22 3 2 1 3
 

Total 	 824 14 30 44
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II.1CRE/IRA EVALUATION
 

Number Tested Trial
name 
 Set entries Reps Forest Savanna 
 Total
 

1.N.V.T. (E/I) 
2.N.V.T (Late) 

-

-
15 
15 

4 
4 

11 
11 

7 
7 

18 
18 

3.Three way Hybrids
Experiment I 
Experiment II 
Experiment III 
Others 

-
-
-
-
-

14 
13 
15 
20 

4 
4 
4 
4 

1 
2 
3 
2 

1 
2 
4 
1 

2 
4 
7 
3 

4.NCRE Single Crosses 
group 1 2 30 4 3 2 5 
group 11 2 30 4 2 2 4 
group ll 3 42 4 3 3 6 

5.NCRE Single yellow
 
crosses 
 3 94 3 4 3 7
 

6.Tester Single
 
crosses 3 
 1N 3 3 3 
 6
 

7.MIR Single crosses 2 82 3 2 2 
 4
 

8.TZB Testerosses 9 369 3 9
9 18
 

9.Suwan I SR
 
Testerosses 
 7 287 3 7 
 7 14
 

1O.Early qernplasm
 
Testcrosses 
 3 99 3 3 6 9
 

ll.Early partial
Diallel  40 3 - 2 2 

12.Striga Screening
 
trial 
 4 164 3 - 4 4 

13.Drought Screening
 
trial - 90 4 2
- 2 

14.BDuseo]a,
 
Screening trial 
 - 130 3 1 - I 

16.Local x Inproved 
Diallel  81 2 2
3 5
 

Total 
 1720 70 69 139
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I1. POPUIATION IHPROVEMFNT 

Populations 


1.CHS 8704 

2. CIIS 8501 
3.Ndock 8701 

4.C0S 8806 


5.04S 8710 

6.Yaounde 8701 

7.Suwan Iwhite 

8.Pool 16 DR 


9.Early Syn I (Eli 

10. Early Syn II (E ) 
11. TZEF-Y 

12. Major Varieties 


Total 


IV IMPRED/TESICROSSES
 

Populations 


1. Experinnnt I 

2. EyjPrirrnt II 

3. Experirsnt 111 


4. NCPE group, 

5. HCRE group2 

6. NCRE group3 


7. Laposta lines 

8. Highland lines 

9. Drought resistant lines 


10. Suwan ISR S4 

11.TZR SR 1 

12. Early lines S3 


13. Single yellow population 

14. Ctosses S3 lines 

15. Tester single crosses 


line 


16. CIRAD 

17. Pionneer 

18. TZUT new lines 


Activities Locations Total
 

Half-sib Nkolbisson, Sangu6re 2 
Half-sib Nkolbisson 1 
Half-sib Nkolbisson, Sangudre 2 
Half-sib Nkolbisson, Sangu6re 2 

Half-sib Nkolbisson SOUCOUNDOU 2
 
Half-sib Nkolbisson 1
 
Half-sib Hkolbisson 1
 
Half-sib Sangu~re I
 

S3 Recombination Nkolbisson I
 
S3 Recombination 11kolbisson I
 
Mass Selection Sangudre 1
 
Testcrosses
 
1368, 9071, 5012 Nkolbisson 1
 

16
 

Entries Activities Location
 

11 Seed increase + three-way Hkolbisson 
10 Seed increase + three-way 
12 Seed Increase + three-way 

Seed increase single crosses
 
Seed increise single crosses
 

102 Seed Increase + single crosses
 

20
 
11
 
90 Advance to SH
 

300 Advance to 355 
310 Testcrossn,1368 , l071,5012,Tzut 
250 Advance to S4 4 Testcrosses 

49 Single crosses 4001,9848,9450
 
323 Advance to S4 + Testcrosses
 

Single crosses anong hetorotic
 
45 groups
 

20 St for'ation
 
22 SIformation
 
15 Seed increase
 

190
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V SEED INCR2ASs 

Population Total land area Locations
 
... ...........--
.........-------------------------------------...... 


1. 045 8501 
 2 ha HJinkoveyos, Sangu~re

2. CHS 8704 
 5 ha Ntui, Ndock
 
3. 0(5 8806 3 ha 
 Ntui, Sangure
 

4. Ndock 8701 
 1 ha Sangu~re, Ntui
 
5. Pool 16 DR 
 1/4 ha Sangu6re
6. BSR 81 
 Bertoua
 

7. BSR Syn II 
 Bertoua
 
8. Acid tolerant 
 Nkolbisson
 
9. Madagascar varieties 
 - Nkolbisson 
...... 
 . .. ........................----------------------------------------


Table 2: 1990 Locations and Land area used
 

Locations 
 Total Number of Trials
 
Land area 1st season 2nd season Total
 
used (ha)
 

FORMS
 

1. lkolbisson 8 
 13 17 30
 
2. Ntui 8.5 
 62 
 6 68

3. Hamo 0.8 
 3 2 
 5
 
4. Foumbot 1 
 5  5

5. Ekona 0.8 
 3 2 5
 
6. Fbolowa 0.7 
 3 1 4

7. Bertoua 0.7 4 
 - 4 
8. Batchenga 0.7 
 3 
 3 
............. -........... 
 . ..-----------------------------------------. . 

Total 20.2 97 
 27 124
 

1. Sanquere 8.3 - 53
53 

2. Guiring 2.0 
 13  13

3. Houda 1.5 
 10  10
 
4. Soucoundou 1.5 
 9  9

5. HMyo Galke 1.3 
 6 
 - 6
6. Hdock 1.0 
 5  4
 
7. fouboro 2.0 
 5  5
 
8. iUZ Singiere 2.0 1 -

Total 19.0 103 
 103
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Table 3: Mean of the 1990 N.V.T. (Late) In forest Zone 

Entries Htui Foumbot Yaounde Yoke Nano Bertoua Batchenga* Mean
 

1. CHS 8507 7.7 6.4 6.3 5.1 5.0 7.0 4.4 6.3
 
2. CIHS8505 7.2 7.1 8.2 4.7 4.1 5.6 3.0 6.2 
3. Ndock 8701 7.2 7.1 7.0 6.2 3.9 5.6 3.3 6.2 
4. 8321-18 7.3 6.9 7.1 6.3 3.8 5.5 4.1 6.2 

5. Suwan xgene
 
Pool (y) 7.8 5.7 4.8 7.1 4.9 3.6 4.7 6.2 

6. CIIS 8704 7.8 7.4 6.5 5.7 4.3 4.8 3.2 6.1 
7. CHIS 7.4 7.5 4.0 2.88710 6.6 5.6 5.3 6.1 
8. CHS 8501 7.7 6.9 7.7 5.1 3.4 4.2 6.5 5.8 

9. Yaounde 8701 7.1 5.8 6.0 6.2 4.2 5.7 1.9 5.8 
10. Suwan I SR(W) 6.8 6.9 7.2 5.2 4.4 3.7 3.2 5.7 
11. Local check 8.4 7.2 6.1 4.4 4.7 2.3 1.0 5.5 
12. E.V 8422 SR 6.1 6.7 5.2 5.3 3.4 5.8 3.0 5.4 

13. 3ertoua 8701 5.9 5.3 6.0 6.2 2.9 6.2 3.1 5.4 
14. TZB SRSE 7.2 5.8 4.9 6.1 4.1 3.7 4.3 5.3 
15. Ntui TZB SR 3.5 3.1 7.2 4.2 3.3 3.6 1.6 4.2 
..............................................................................
 

Mean 7.0 6.3 6.5 4.6 4.0 3.3 5.5
 
C.V (1) 16.8 13.2 17.1 25.0 22.8 25.1 41.2 

L.S.D.(0.05) 0.6 0.9 1.1 1.0 0.7 0.5 0.9 

* Did not enter the overall means 
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Table 4:1991 N.V.T. (Early) Forest Zone
 

Entries 
 Ntui Founbot Nano Yoko Bertoua Heans
 
M-S Yield 

1. TZut (across 87) 6.2 4.4 4.9 5.4 4.7 
 60 5.1
 
2. TZE Conp 3x 4 4.5 4.2 4.4 5.5 4.9 
 56 4.7
 
3. C4S 8503 6.1 5.1 3.7 
 4.7 3.7 60 4.7
 

4. E.V. 8435 SR 5.0 3.5 4.4 4.9 4.1 60 4.4
 
5. CPS 8806 4.7 3.8 4.3 5.1 3.9 56 4.4
 
6. BSR-S n 1 4.6 3.0 
 4.4 5.3 4.0 62 
 4.3
 
7. pool 16 SR 4.9 3.7 
 4.0 4.0 4.3 54 
 4.2
 

8. DIIR-ESR-w 4.0 3.6 4.2 5.5 3.2 54 4.1
 
9. RSR-81 4.3 3.5 4.7
4.4 3.1 61 4.0

10. BSR-Syn II 4.3 3.4 4.1 4.4 3.5 60 4.0 
11. TZESR-SE 4.2 3.0 
 3.2 4.3 57
3.5 3.6
 
12. TZFSR-w x GUA314 F 3.6 1.4 3.5
3 4.1 3.4 48 3.2
 
13. Ifaka 3.6 1.9 1.9 3.5 1.9 57 2.6
 
14. CSP x L Rayitlri 2.3 1.3 3.8 3.4 2.0 47 2.6
 
15. TZEF-Y 2.7 1.0 
 - 2.2 2.3 47 2.2 
..........................................----------------------------------------------

Moms 4.3 3.1 3.9 4.3 3.5 - 3.9 
C.V.(%) 19.2 19.9 23.0 15.8 19.6 
 -

L.S.D. (0.05) 0.6 0.5 0.7 0.5 0.5 -
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Table 5: Means of 1990 N.V.T (Late) in Savanna Zones 

Entries Sanquere Soucoundou Mouda* Maroua Touboro HldockMayo Galke Mean
 

1. 8321-18 7.4 5.2 2.7 3.5 5.4 6.4 5.3 5.5 
2. CHS 8501 7.0 3.9 1.8 2.8 4.9 7.1 5.4 5.2 
3. CHS 8505 7.3 4.4 1.9 2.9 4.5 6.4 4.3 5.0
 
4. TZB SR SE 6.9 3.5 1.7 3.8 6.0 5.6 4.0 5.0
 

5. Hdock 8701 7.5 3.2 1.6 3.1 4.9 6.0 4.4 4.9
 
6. C(I 8704 5.5 4.0 1.1 2.8 5.1 6.7 4.8 4.8 
7. CIIS 8716 7.1 3.0 1.4 3.0 4.9 6.0 4.2 4.7 
8. Suwan I (W) 6.6 4.3 1.7 2.4 4.4 6.2 4.2 4.7 

9. Suw'anx gene Pool(Y) 7.1 3.6 2.2 3.2 4.7 5.0 4.3 4.7
 
10. T2PB (check) 6.5 3.3 1.5 3.4 4.8 5.9 3.8 4.6
 
11. E.V 8422 SR 7.1 4.3 1.8 3.0 5.1 5.0 3.8 4.6 
12. CS 8503 6.6 4.0 1.8 2.4 4.5 5.7 4.0 4.5 
13. C11S8507 6.7 J.? 1.4 3.0 4.8 5.5 3.3 4.4
 
14. Htui TZPB 7.1 3.5 1.3 2.7 4.5 4.9 3.1 4.3 

Mean 6.8 3.7 1.6 2.9 4.8 5.7 4.1 4.7
 
C.V (%) 10.2 23.0 31.1 16.7 20.2 12.5 15.7 -
L.S.D. (0.5) 0.5 0.6 0,4 0.4 0.7 0.5 0.6
 

............................................................................................. --

* Did not enter the overall mean
 

Table 6: Means of H.V.T (Early to intermediate) inSavanna Zone
 
.............................................................................. ...-... ° ..............--------


Varieties Ndock Houda H.Galke Touboro Sanguere Haroua Soucoundou moans
 
J YieldDIS PA 

1.TZUT Across 88 7.0 1.5 5.5 5.9 8.7 4.5 5.9 59 44 5.8
 
2.TiE Corp 3 x 4 6.0 2.4 5.3 5.4 6.7 5.2 5.2 54 15 5.6 
3.(1S 8503 5.6 1.9 4.4 5.5 7.8 4.6 3.9 59 39 5.3 
4.CMS 8806 5.9 1.6 4.8 4.9 6.0 4.5 4.4 57 43 5.1
 

5.DHR-FSR-W 5.9 1.7 4.7 4.5 6.5 4.6 4.0 56 44 5.0
 
6.BSR SYN II 6.3 1.3 4.2 4.8 6.3 4.3 4.0 59 38 5.0 
7.TZESR-SE 5.2 2.3 4.5 4.3 5.7 3.8 3.8 56 43 4.9
 
8. E.V. 8435 SR 5.0 1.4 4.2 5.0 6.9 4.4 2.9 58 44 4.7 

9.BSR 81 5.7 1.1 4.4 4.4 5.6 4.0 3.3 60 39 4.6 
]O.TZESR x GUA 314 BC5 4.6 2.6 4.1 4.0 5.7 3.8 4.3 53 42 4.4 
ll.Pool 16 DR 4.7 1.9 3.4 4.4 6.5 4.5 3.0 56 35 4.4 
12.WKA 4.3 1.8 3.7 3.7 6.2 4.6 3.6 57 43 4.4 
13.CSP x L.Royitiri F3 3.9 2.3 2.9 3.5 5.0 4.5 3.5 49 38 3.9 
14.TZEF-Y 2.8 2.0 2.2 3.6 5.3 4.1 3.5 50 37 3.6 
15.BSR-SYN I - - - - - - - 

means 5.2 1.7 4.1 4.5 6.4 4.5 3.7 56 41 4.7 
C.V.(%) 11.4 42.2 15.0 18.3 8.4 21.1 23.0 -
L.S.D (0.05) 0.4 0.5 0.4 0.6 0.4 0.7 0.6 
........................................................................................................... 
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Table 7: Means of 1990 E.V.T LSR white
 

Entries 
 Ntui Touboro Ndock Sanguere MEANS
 

DTS PAH Yield
 

1. CLeck 
2 

(8321-18 x27-1) 6.3 4.5 5.6 8.0 37 6.1 
2. E.V 8722 SR BC6 4.8 
 4.3 8.0 7.3 41 6.1
 
3. 8321-18 5.5 4.9 7.4 6.4 40 6.1
 
4. CHS 8710 5.6 4.4 7.3 6.6 41 
 6.0
 

5. Ndock 8701 5.0 4.4 7.3 6.9 
 39 5.9
 
6. Hokwa 87 TZPB SR 3.9 3.8 8.2 7.3 38 
 5.8
 
7. E.V 8843 D8IR 5.4 7.2 6.5SR 3.9 
 39 5.8
 
8. TZB SR SE 4.8 4.6 6.7 6.1 42 5.6 

9. Okomasa 4.8 3.9 6.6 6.8 38 5.5 
10. Check (CIS 8501) 5.4 4.0 6.1 37
6.4 5.5
 
11.TZB SR SE 4.3 3.7 6.9 6.4 40 5.3 
12. Gandajlka 8022 4.7 4.1 6.0 38
5.4 5.1
 
13. Across 85 TZSR-W1 4.4 4.2 5.7 5.8 38 5.1
 

H',an 5.0 4.2 6.8 6.6 39 5.7 
C.V (%) 17.3 14.2 10.7 11.9 - -
L.S.D (0.05) 1.1 0.9 0.7 0.6 

Table 8: 1990 Means of the R.U.V.T (Extra-early)
 

Entries Haroua 
 Sanquere Soucoundou Mean
 
PAH Yield PAH Yield PAH Yield DIS PAH 
Yield
 

1. Check (Pool 16DR) 42 4.5 45 7.0 49 5.9 49 45 5.8 
2. TZESR-W xGUA 

314 BC F 43 4.5 56 5.9 52 6.4 48 50 5.6 
3. CSPxI,3AYITIRI F3 48 4.9 53 6.0 52 5.6 44 51 5.5 
4. Across 813 x JFS 

x L.R. F5 45 4.9 53 5.3 51 5.8 44 50 5.3 
5. TZEF-Y 44 4.5 52 5.1 52 6.1 45 49 5.2 
6. CSP early 40 4.1 54 5.6 51 5.8 44 48 5.2 

7. TZEE-yellow Pool 47 4.9 52 4.4 50 5.8 42 50 5.0 
8. Pool 27 x GUA 

314 BC1 F3 48 4.7 56 4.8 54 5.5 42 53 5.0 
9. TZEE W-1 52 4.7 51 4.7 52 4.9 42 52 4.6 
10. Pop 30 x GUA 

314 PC F3 49 4.9 49 4.3 52 5.3 43 50 4.7 
11. TZEE wite pool 46 4.2 53 4.2 57 5.3 43 52 4.6 
12. TZEE-W-2 49 4.1 49 3.9 50 5.0 42 49 4.3 
13. TZEE-Y 36 3.3 48 3.2 51 4.8 40 45 3.8 
. ........................................------------------------------------


Heats 45 4.4 52 4.9 52 5.5 44 50 
 4.9
 
C.V (%) 11 18.4 7 12.6 9 7.9 -
L.S.D (0.05) - 0.9 - 1.2 - 0.8 - -

-

-


2---------------
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Table 9: Meanof 1990 R.U.V.T (early) 

Entries Sanquere Soucoundou Maroua Means 
PAR Yield PFA Yield PAR Yield M PARYield 

1.FARAKOBA88 PoolDR(H.D) 
2.Across 86 Pool 16DR 

55 
54 

7.9 
7.7 

53 
57 

6.4 
7.1 

47 
42 

6.5 
5.2 

50 
49 

52 
51 

6.9 
6.7 

3.TZECoip 3 x 4 F3 
4.SAFITA-2 (RE) 

52 
53 

7,2 
7.1 

58 
54 

7.2 
6.9 

46 
46 

5.3 
5.3 

50 
50 

51 
51 

6.4 
6.4 

5.Across 87 Pool 16-SR 
6.Kaiboin SE B8 Fool IE DR 
7. DR Coip Early 
8.Across 88Pool16DR 

54 
55 
52 
53 

7.5 
7.4 
6.9 
7,2 

51 
54 
51 
52 

6.4 
6.8 
6.6 
6.5 

49 
48 
49 
46 

5.2 
4.8 
5.2 
4.8 

49 
51 
48 
49 

51 
52 
51 
50 

6.4 
6.3 
6.2 
6.2 

9. EV 8730 SRBC,, 
10.E.V.8731SR BC 
11.DMR-ESR-W 

51 
52 
53 

7.1 
7,5 
7.3 

52 
53 
56 

6.5 
6.8 
6,6 

48 
45 
47 

4.9 
4.1 
4,2 

52 
51 
52 

50 
50 
52 

6.2 
6.1 
6.0 

12.DMR-ESR-y 
13,TZESRW-SE 
14.Check (TZEF-y) 
....... ..................---. . .......

53 
53 
51 

......................

6.8 
6,7 
5.3 

.................. 

32 
49 
50 

6.0 
5.8 
5.9 

46 
48 
46 

.

4.6 
4.8 
5.4 

......................... 

52 
51 
45 

50 
50 
49 

5.7 
5.8 
5.5 
... 

Yeans 
C.V. (%) 
L.S.D. 

53 
5 
2 

7.1 
8.0 
0.4 

53 
8 
6 

6.5 
10.4 
0.5 

47 
8 

5.0 
19.1 
0.7 

50 
-
-

51 6.2 

..... ..............................................................-----------------------------------------


Table 10: 1991 PROBE TRIAL
 

Varieties Haroua Sanquere Ndock 11tui HEANS 
DTS PAH Yield 

1.Suwan ISR (F) 2.8 6.0 7.5 6.9 63 40 5.8
 
2.E.V. 8443 SR (F) 2.5 5.7 7.3 6.4 63 38 5.5
 
3.DR LSR-W (F) 2.P 6.3 6.8 6.9 63 37 5.7
 
4.Ac 86 TZUT-SR-W (S) 3.9 6,7 6.7 7.4 60 39 6.2
 
5. E.V. 8443 SR (S) 3.1 6.3 6.8 6.8 60 38 5.8
 
6. Pop 25 SR (F) 3.5 6.3 7.5 6.6 61 40 6.0
 
7.8321-18 (5) 3.6 6.8 6.7 6.6 63 39 5.9
 
8.FRI141 x FR 303 (S) 4.3 4.0 2.6 6.2 58 34 4.3
 

lean 3.3 6.0 6.5 6.7 61 38 5.6
 
C.V (1) 21.4 11.9 10.1 14.7 - - -

L.S.D (0.05) 0.7 0.7 0.6 1.0 - - -

Hean Forest 2.9 6.1 7.3 6.7
 
Mean Savanna 3.5 6.6 6.7 6.9
 
Classification Savanna Savanna Forest Forest or Savanna
 

* did not enter mean Savanna Calculation
 

F= Forest adapted S= Savanna adapted
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Table 11: 1991 Early Geruplasm 

Varieties Ntul Sanguere Means
 
DTS PAD Yield 

1. BAG 88 BU-ESR-W 5.2 5.7 54 42 5.5 
2. AC 88 TZE Coup 7 5.3 5.3 54 35 5.3

3. EV 8731 SR BC6 5.4 5.0 53 39 5.2 
4. TZE Comp5 C2 4.9 5.3 53 38 5.1
 

5. Pool 15 SR QPH 5.2 4.9 55 36 5.1

6. Pool 18 SR QPM 5.0 5,0 
 54 32 5.0
 
7. Suwmn 2-SR BC 5.8 
 4.1 54 32 5.0 
8. Pop 31 DIIR 4.9 '.0
SI BC
2 52 38 4.9
 

9. EV 8749 SR-W 5.3 4.5 55 
 34 4.9

10. TZE Comp 3 x 4 CO 4.8 
 4.9 Il 41 
 4.9
 
11. E.V 8730 SR BC 4.6 5.2
6 54 43 4.9
 
12. Ik.88 BU ESR-W 5.0 4.8 52 37 
 4.9
 

13. TZE Conp 6 CO 4.9 4.6 
 53 38 4.8

14. AC 88 Pool 16 SR 4.6 
 4.8 51 35 4.7
 
15. AC 87 DmIR-ESR-W 4.6 
 4.3 51 40 
 4.5
 
16. BAG 88 Pool 16 SR 4.5 
 4.0 
 50 39 4.3
 

Means 
 5.0 4.8 53 37 
 4.9

C.V.(I) 11.3 17.8 
 -

L.S.D (0.05) 0.6
0.4 
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Table 12: 1991 LATE GERMPLAS 

Hybrids Ntui Sanquere Touboro Heans 
DS PAH Yield 

1. TZUT SR-W C4 7.1 6.9 5.7 60 41 6,6 
2. 8321-18 6.8 6.8 5.3 60 41 6.3 
3. 8644-31 6.6 6.9 5.2 62 40 6.2 
4. TZSR-W-I C4 6.8 6.5 5.2 63 39 6.2 

5. E.V. 22 DfIRSR 6.6 6.4 4.9 60 40 6.0 
6. La Posta C3 6.2 6.5 5.0 62 41 5.9 
7. TZL Conp 3 5.6 6.5 5.2 63 38 5.8 
8. DHIR-LSR-W 5.7 5.8 4.9 62 38 5.8 

Q. T PB SR 5.8 6.0 4.8 64 38 5.5 
10. SUWAN ISR 5.9 5.7 4.9 62 38 5.5 
11. TZBR-SES-2 5.6 5.7 5.1 62 39 5.5 
12. E.V. 8749SR 5.8 5.6 5.2 59 40 5.5 

13. POP 28 DIIRSR 5.6 6.0 4.7 63 37 5.4 
14.TZB SR 5.2 6.6 4.3 63 39 5.3 
15. TZBR-ELD-2 4.7 6.3 4.8 63 37 5.3 
16. E.V. 8725 SR 5.1 6.0 4.9 63 38 5.3 

17. E.V. 8721 SR 5.1 5.9 5.0 63 39 5.3 
18. Pool Tardio 5.1 5.7 4.0 65 37 4.9 
19. Pool 24 4.3 6.2 4.1 62 37 4.9 
20. Pool 23 5.1 4.9 4.0 62 31 4.7 
21. TU.I-SR-W 3.6 5.4 3.9 61 33 4.3 

Means 5.7 6.1 4.8 62 38 5.5 
C.V.(%) 17.9 14.4 13.9 - - -

L.S.D (0.05) 0.6 0.5 0.4 - - -
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Table 13: Ne Late Varieties 

Varieties 
 Sanguere Ntui Means
 
DTS PAB Yield 

1.8321-18 
 6.1 6.7 62 40 6.4

2.8644-31 
 5.6 6.3 
 61 40 6.0

3.TZL comp 3 5.6 6.2 
 62 38 5.9

4.Across 88 TzutSR-w 5.1 6.4 
 61 41 5.8
 

5.FUN 88 TZSR-w 5.6 
 5.6 61 39 5.6
6.For 88 TZSR-w 5.2 
 5.5 66 
 41 5.4
 
7.E.V. 8747 SR BC6 5.3 5.2 60 42 5.3 

8. k 88 TZSR -y-1 5.0 5.4 3861 5.2
9.Across 88 TZE comp 7 4.5 
 5.2 61 38 4.9
1O.Pop 61 SR-BC 4 
 4.0 3.9 
 59 40 4.0
 

Mean 
 5.2 5.6 
 61 40 5.4
C.V (1) 19.1 13.9 - -L.S.D 
 0.8 0.7 -
 -
------------ ..------------------..........--------------------


Table 14 : 1990 International White Hybrid
 

Varieties 
 Sanguere 
 Mayo Galke Touboro 
 Mean
 

DTS PAH Yield
 
1. 8516-12 7.3 5.8 6.1 60 39 6.4
 
2. 8505-5 
 7.5 5.7 
 5.5 60 
 41 6.1
3. 8705-6 
 6.9 5.4 
 5.7 61 39 6.0
4. 8428-19 
 7.8 4.0 5.9 38
58 5.9
 

5. 8321-18 (RE) 
 6.3 5.5 
 5.9 60 39 5.9
 
6. Check2(8321-18 x 
Exp 27) 7.7 3.8* 6.3 
 61 39 5.9
7. 8321-h 
 6.3 5.5 5.9 39
60 5.9
8. 8705-4 
 7.1 4.5 5.6 61 40 
 5.7
 

9. Ikenne TZ SR-W 
 6.4 5.1 
 5.2 62 41 5.6
10. CheckI (CHS 8501) 7.3 4.2 4.6 60 
 36 5.4
 

Mean 
 7.1 4.9 5.6 39
60 5.9
C.V (%) 10.9 17,9 12.1 -
 -L.S.D (0.05)
 

* CIS 8501 
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Table 15: 1990 International Yellow Hybrid
 

Varieties Ntui Sanguere Mayo Galke Touboro Mean 
DTS PAM Yield 

1. 8522-2 7.0 6.4 5.9 5.7 62 41 6.3 
2. 8644-32 5.8 7.3 5.6 5.8 61 41 6.1 
3. 8329-15 (RE) 6.1 5.4 5.8 5.4 61 40 5.7 
4. 8644-27 5.2 5.8 5.3 6.1 62 41 5.6 

5. 3644-31 5.6 6.3 5.5 4.9 62 39 5.6 
6. Check, (CIIS8704) 5.2 6.0 4.4 5.6 63 37 5.3 
7. ChFk 2 (ClS 8501) 4.6 5.7 3.2 6.0 63 34 4.9 
8. Across TZSR-Y 4.5 5.4 3.7 4.9 63 36 4.6 
............................................................................. 

Means 5.5 6.0 4.9 5.5 62 38 5.5 
C.V (%) 12.7 18.1 13.1 16.7 - - -

L.S.D.(0.05) 0.7 1.1 0.6 0.9 - - -

Table 16: CIRAD AFRICAN FRENCH HYBRID 
..........................................................................................-


Entries NtIli Yaounde Sanquere fldock Means 
DTS PA Yield 

1. Tx 1015 8.6 6.7 6.5 7.4 63 38 7.3 
2. P.3210 8.8 7.0 7.4 6,0 63 40 7.3
 
3. IR 30 8.1 6.2 7.4 6.8 64 40 7.1 
4. Tx 1029 8.1 5.9 6.6 6.5 62 39 5.8 

5. Tx 1030 7.8 5.4 6.4 7.1 62 39 6.7
 
6. 8644-31 7.1 5.6 7.0 6.9 62 38 6.7
 
7. Local check 7.3 6.2 6.5 6.4 62 39 6.6
 
8. DINA lih 8.6 4.3 7.2 6.2 62 39 6.6
 

9. IR31 6.8 4.5 6.2 7.7 64 37 6.3
 
10. Tx 1031 7.6 5.2 7.0 5.4 62 38 6.3
 
11. 8321-18 7.3 4.8 6.6 6.0 63 38 6.2
 
12. FBI 87358 6.9 4.3 6.2 7.3 63 36 6.2
 

13. Tx 1013 7.3 6.3 5.5 6.5 63 39 6.1
 
14. SW 1030 7.9 4.5 6.8 5.2 60 37 6.1
 
15. IRAT 81 8.9 3.4 6.4 5.6 65 35 6.1
 
16. IR33 6.9 4.5 5.4 6.2 63 38 5.8
 

17. FBI! 6.0 3.7 6.4 6.9 61 37 5.8
87217 

18. IRAT 340 6.3 5.6 5.1 5.3 62 38 5.7
 
19. SW 1012 6.5 5.4 5.6 4.5 63 37 5.5
 
20. IRAT 298 6.2 3.1 5.8 4.3 61 36 4.9
 
.........................................................................................-


Means 7.4 5.1 6.4 6.2 63 37 6.3
 
C.V.(%) 12.1 22.9 10.1 16.2 - - -

L.S.D (0.05) 0.6 0.7 0.4 0.6 
..........................................................................................
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Table 17: 1991 PIONEER HYBRIDS 

Hybrids Ntui 
 Yaounde Sanguere Heans 

I DTS PAR Yield--------. 
 .. ..-.....-------------------------------------

1. 9001 1y 
2. 86319 
3. 124549 
4. 124535 

9.2 
8.9 
8.3 
8.3 

4.0 
4.6 
4.3 
5.7 

7.0 
6.6 
6.9 
6.6 

60 
59 
59 
61 

38 
41 
44 
41 

8.1 
7.8 
7.6 
7.5 

5. 155294 
6. 9005 IY 
7. 124529 
8. 9004 IY 

8.7 
8.4 
8.0 
7.9 

5.1 
4.7 
4.8 
5.6 

6.3 
6.3 
6.5 
6.4 

61 
60 
59 
57 

43 
40 
42 
44 

7.5 
7.4 
7.3 
7.2 

9. 121591 
10. 124602 
11. 3271 
12. 155312 

8.2 
8.6 
8.4 
7.7 

5.7 
5.0 
4.3 
5.1 

6.1 
5.8 
5.9 
6.2 

60 
58 
57 
60 

40 
39 
42 
42 

7.2 
7.2 
7.2 
7.0 

13. 124600 7.9 4.3 5.6 60 42 6.8 
14. 124596 
15. local check 

16. 3086 
17. 124598 

7.6 
7.5 
7.3 
7.0 

4.3 
3.8 
4.8 
4.3 

5.9 
5.9 
5.7 
5.9 

57 
59 
61 
60 

41 
44 
41 
33 

6.8 
6.7 
6.5 
6.5 

18. 3078 
19. 9003 IY 
20. 155317 
21. 507 
22. 155322 

6.2 
6.4 
6.4 
7.5 
4.9 

4.5 
4.8 
4.9 
5.6 
4.3 

5.7 
4.8 
4.8 
3.4 

-

57 
61 
57 
60 
60 

41 
40 
33 
26 
22 

6.5 
6.1 
5.6 
5.5 
4.6 

Means 7.7 4.7 5.9 
 59 39 6.8

C.V.(%) 15.9 39.3 9.5 - - -
L.S.D (0.05) 0.8 1.1 0.3 
 - - -
------------------------------------------------............-------------------------
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Table 18: 1991 Three way Crosses - Experiment I
 

Entries Ntui Sanguere Means %Best
 
DTS PAH Yield O.P
 

1. 8321-18 x 52 8.2 7.6 Ly 44 7.9 114
 
2. 8321-18 x 24 8.6 6.9 59 42 7.8 113
 
3. 8321-18 x 23 8.4 7.2 59 43 7.8 113
 
4. 8321-18 x 20 8.4 6.8 58 42 7.6 110
 

5. 8321-18 x 51 8.0 7.1 58 42 7.6 110
 
6. 8321-18 x 42 8.0 6.8 57 40 7.5 109
 
7. 8321-18 x 40 8.3 6.0 58 39 7.2 104
 
8. 8321-18 x 1 7.0 7.1 56 44 7.1 103
 

9. 8321-18 x 57 7.8 6.3 57 38 7.1 103
 
10. CHS 8501 7.0 6.8 60 41 6.9 100
 
11. 8516-12 7.0 6.6 58 40 6.8 99
 
12. Hdock 8701 6.3 6.5 60 38 6.4 93
 

13. 8321-18 x 80 6.2 6.4 60 37 6.3 92
 
14. 8321-18 x 81 6.5 5.1 58 32 5.8 84
 
-----..------------------------------------------------------------------

M(eans 7.6 6.6 
C.v (1) 10.2 11.0 
L.S.D (0.05) 0.5 0.6 

..........................................................................
 

Table 19: 1991 Three way Crosses - Experiment II 
..............................................................................
 

Entries Ntui Sanquere Means % Best
 
DTS PAH Yield O.P
 

..............................................................................
 

1. 8428-19 x 1 6.7 5.9 58 42 6.3 103 
2. 8428-19 x 26 7.3 5.2 59 40 6.3 103
 
3. 8705-6 6.5 5.9 59 41 6.2 102 
4. 8428-19 x 2 6.2 6.1 59 43 6.2 102
 

5. 828-19 x 25 6.5 5.7 59 41 6.1 100 
6. 8428-19 x 41 7.0 5.1 59 40 6.1 100 
7. 11dock8701 6.2 6.0 60 40 6.1 100
 
8. 8428-19 x 10 5.9 6.1 58 41 6.0 99 

9. CilS8501 6.4 5.4 60 38 5.9 97
 
10. 8516-12 5.8 5.7 60 36 5.8 95
 
11. 8428-19 x 43 6.0 4.7 60 37 5.4 89
 
12. 8428-19 x 5 5.5 5.1 59 41 5. 88 
13. 8428-19 .46 4.9 4.9 60 37 4.9 80 

!e!,s 6.2 5.5 
C.V. (1) 11.9 16.6 -

L.S.D 0.7 1.1 

69 



---------------------------------------------------------------------

-------------------------------------------------------------------------------

-----------------------------------------------------------

-------------------------------------------

Table 20: 1991 Three way Crosses - Experiment III 

Entries Mayo Galke 
 Ntui Haroua Sanquere Touboro Mean IBest
 

1. 8321-18 x 13 6.0 7.8 	 6.4 6.56.5 	 5.6 116
2. 8321-18 x 18 6.6 7.5 5.5 6.6 5.6 6.4 114
3. 8321-18 x 22 6.5 7.3 6.9 5.8 	 5.4 6.4 114
4. 8321-18 x 27 6.4 8.3 4.7 7.0 	 5.8 6.4 114 

5. 3428-19 x 10 6.5 7.1 6.6 	 6.4
5.8 	 6.5 114
 
6. 8321-19 x5 7.0 6.5 5.7 	 5.7 113
6.4 	 6.3 

7. 8321-18 x 52 6.0 7.3 5.9 6.3 	 5.8 6.3 113
 
8. 8321-18 x 3 6.3 7.1 5.4 6.0 6.4 6.2 111
 

9. 8321-18 x 7 5.9 6.5 5.1 	 6.5 1116.9 	 6.2 

10. 8321-18 x 10 6.1 6.9 5.6 
 6.2 	 6.1 6.2 111 
11. 8321-18 x 14 6.6 7.2 6.1 5.7 
 6.0 6.3 113
 
12. 8321-18 x 42 5.7 6.8 4.8 	 6.2
8.0 	 5.0 Ill
 

13. 8705-6 5.9 
 5.8 5.8 6.2 	 5.8
5.2 104
 
14. Ndock 8701 4.9 	 5.9
6.5 	 5.9 5.0 5.6 100

15. C4S 8501 5.5 6.6 	 5.8
5.3 	 5.0 5.6 100 
..... . ... ...........................------------------------------------------------------------

Means 6.0 7.0 5.7 5.66.2 	 6.1
 
(..V.(1) 11.0 10.3 
 16.7 14.9 9.2 
L.S.D.(0.05)
 

Table 21: 1990 Selected lCRE
Siogle crosses Group I
 
....... 
........................--------------------------------------------

Set Entries Ntul Sanquere means % Best O.P
 

Set-I 	 (1-3)x 1368 6.9
7.2 7.1 118
 
(11-15) x 1368 6.2 ill
7.1 6.7 

(37-41) x 1368 7.4 7.1
6.8 118
 
(52-55) x 1368 6.4 6.1 6.3 101
 
CHS 8710 6.0 5.9 6.0 100
 

Set-2 	 1368 x (71-73) 6.9 6.9
6.9 121
 
1368 x (67-70) 7.1 6.4 6.8 119
 
1368 x (78-80) 6.0 6.3 6.2 109
 
1368 x (90-93) 6.2 6.3 6.3 
 ill
 
Ndock 8701 5.8 5.7
5.6 	 100
 

Set-3 	 1368 x 130 7.2 7.3 7.3 109
 
1368 x (116-120) 7.0 6.5 6.8 101
 
CIS 8501 6.9 6.7
6.4 	 100
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Table 22: 1991 Selected NURE Single Crosses
 

Group II
 

Set 	 Entries Ntui Sanquere Means %Best O.P
 

Set-I 	 9071 x (2-1) 9.0 6.3 7.7 115
 
9071 x (17-19) 7.5 6.9 7.2 107
 
9011 x (13-16) 6.9 6.8 6.9 103
 
9071 x (3-4) 6.9 6.5 6.7 100
 
CHS 8501 6.9 6.4 6.7 100
 

Set-2 	 9071 x 52 8.7 - 8.7 126 
9071 x (45-48) 7.2 6.1 7.2 104 
9071 x (39-41) 7.3 6.9 7.1 103 
9071 x (61-62) 7.4 6.8 7.1 103 
9071 x (29-31) 7.4 6.6 7.0 101 
9071 x (53-55) 7.6 6.5 7.0 101 
CHS 8501 6.9 6.9 6.9 100 

Table 23: 1991 Splected NCRE Single Crosses Group III
 

Set 	 Entries lltuiSanquere Hans %Best O.P 

Set-I 	 5012 x (10-13) 8.7 8.1 8.4 118
 
5012 x (1-3) 8.5 7.2 7.9 111
 
5012 x (14-16) 7.5 8.1 7.9 111
 
5012 x (27-29) 7.9 7.1 7.5 106
 
Hdock 8701 7.2 7.0 7.1 100
 
8516-12 7.3 6.5 6.9 97
 

Set-2 	 5012 x (61-66) 10.9 5.6 8.3 130
 
5012 x (72-73) 8.4 7.2 7.8 122
 
5012 x (39-41) 7.8 7.2 7.5 117
 
5012 x (58-59) 7.3 7.5 7.4 116
 
cliS8501 6.0 6.8 6.4 100
 

Set-3 	 5012 x (83-87) 7.4 5.5 6.4 107
 
5012 x (99-102) 6.8 5.7 6.3 105
 
5012 x (R8-92) 7.2 5.0 6.2 103
 
CHS 8501 6.0 6.0 6.0 100
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- ------------------------- ----- --- - - --- --------------- --

---------- ----------- ------------------------------ -------------

Table 24 : Means of selected single yellow crosses 

.................................------------------------------------------------
Set Crosses Ntui Sangjere Heans I Best 

DTS PAH Yield O.P. ----.............................------------------------------------------------


Set 3 x 9848 6.8 8.9 61 40 7.9 108 
(301 8x 9450 7.8 7.8 62 39 7.8 107 

8644-31 7.7 7.1 61 42 7.4 101 
085 8704 7.7 6.8 62 42 7.3 -

Set-2 17 x 9450 6.6 6.6 59 40 
 6.6 108
 
(31) 27 x 4001 8.2 5.0 59 40 6.6 
 108
 

30 x 9848 6.4 8.7 61 40 7.6 
 125
 
8644-31 8.6 
 5.7 60 39 7.2 118
 
CHS 8704 6.5 5.6 61 41 6.1 

Set-3 32 x 4001 
 7.3 5.5 61 38 6.4 123
 
(33) 38 x 9848 7.2 5.2 
 61 40 6.5 125
 

39 x 9848 6.9 5.8 
 60 39 6.3 121 
41x 9848 6.2 5.8 60 40 6.0 115 
8644-31 4.2 5.7 62 40 4.9 
 94
 
CHS 8704 4.7 5.6 62 40 5.2 
 -

--...................................................---------------------...
 

Table 25: testsr Single Crosses 

Groups/check Niirler of Crerses Yoins N.rtr oflirreFoin Pest Hybrids
eTiil orsurerior(t/ha)Selected(151)(t/hi)
 
ToHybrid
 

-


GrouplY Corp3 12(321) 7.5 
---

5 
 7.9 group 191x 
--

group 3 27 (8.4t/ha) 
8423-19  7.1  group 1 23 xgroup 3119 (8.2t/ha)
0 O - 501  6.7
 

Group Ixgroup2 9(24%) 7.0 
 2 7.5 group I x Ixgroup 259 (7.5t/ha) 
8321-18  6.7 group1 61 xgroup 250(7.5t/ha)

0(38501  - 6.4
 

Group 14(351)
2xgroup3 
 7.6 3 361x groip 
2.1 group 2 50 (8.5t/ha) 
832i-18 7.0 -
8428-19 
 C.9 - -
Kdock8701 - 6.6 
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Table 26: MIRSinqle Crosses 

Parent in Total Nuaber I Means Percentof BestCrosses 
Comnun Number of crosses Selected Best 0. P. 

5012 11 2 19 6.4 139 5012x I (6.4t/ha) 
5012x11(6.4t/ha) 

1368 11 5 45 6.3 137 1368x3(7.3t/ha) 
4001 33 11 33 5.8 121 4001y 9 (6,8t/ha) 
9450 17 4 24 5.3 110 9451x 6 (6.lt/ha) 
8644-31 - - 4,8 - 

8321-18 - - 6.2 

026 8501 - 4.6 -

CMS8704 - - 4.8 -

Table27:Early amonq
Diallel 8 varleties
 

9848 Tuxpeno DR Maka Teap x Tropical f FS Blanc-2CSP XCRE MRPY0 
Frc. Means 

9848 2.7 4.5 4.3 3.9 3.2 4.5 3.9 4.6 4.1 
Tuxpeno DR 3.1 4.3 4.1 3.4 4.3 4.3 3.0 4.0 
Miki 4.2 5.0 4.0 4.5 1.9 1.9 4.3 
Tvrp xTirpic5l 5.3 4.4 4.3 4.4 4.4 4.4 
fFS 3.7 3.9 3.0 3.3 3.5 
Blarc-2 prec. 4.4 3.6 4.1 4.2 
CSP 3.2 4.3 3.9 
N E £37 2.8 3.9 

Table 28: Wupber arnpercentage of selected lines per each 

Tester from (IS 8503 x DR-ESR-W lines 

Set Lo-ition 9071 5012 1169 F,
 

F, Xtui 6(R) 6 (8) 11(14) 9(12) 
SCucjndcu 12 (16) 9(12) 10(13) 10(13) 

E2 Ntui 10)13) 4(5) 10(13) 8 (11) 
So'coundou 13(17) 12 (16) 12 (16) 12(16) 

Nen SannIa 13)17) it 11 (1) 10(13) 1I) 

forest 6(11) 5(7) 11(14) 9 (12)
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Table 29: Mean Striga rating and number of lines selected for 
Strlga tolerance among the five sets of inbred lines. 

Set Number Line 
 Mean Checks Poorest Mean
 
tested Selected Strigi rating 
 line yield
 

(1-7.5) (t/ha)
 

1.Experiment 33 Exp 23-1 . 

1,11, III 
 Expl 52-1 3.0 9030 (3.0) Exp 14 0.6 
Exp 2 5-1 4001 (3.0) ?7.0)
 
ExP 3 3-1
 

2.NCRE group 1 35 line 31
 
line 37 3.0 9030 (3.5) line 104 0.9
 
line 56 4001 (3.0) (6.0)
 
line 62
 

3.HCRE group 2 23 line 33 3.5 
 9030 (4.5) line 17 0.3
 
line 46 4001 (4.0) (6.0)
 

4.NCRE group 3 39 line 24 
 9030 (3.5) line 77 0.3
 

line 80 2.9
 

line 87 4001 (3.5) (6.5)
 

5.IITA lines 15 1368 3.0 
 4001 (3.5) 4058 1.1
 
9499 
 (5.5)
S--------

Table 30: Striga Observation on Maize
 

Entries DTS PAl 
 Yield Strigi I Striga II Hean Striga
 
1-9 1-5 1-7
 

1.8322-13 SIR 57 4.8 1.6
36 3.0 2.0
 
2.8322-13 (RE-Str) 58 32 4.4 2.5 1.9 
 2.0
 
3.Syn (1-4) SR STR 57 5.1 1.8
42 3.0 2.5
 
4.Exp3 8321-18 x 27 58 39 5.2 3.8 1.6 2.5
 

5.TZPB-SR STR 
 60 46 5.4 4.0 1.6 2.5

6.TZB SR SIR 60 30 4.4 3.5 1.9 3.0
 
7.Ndock 8701 
 59 39 5.3 4.8 2.1 3.4
 
8.8338-1 (RE suc) 58 28 3.7 
 6.8 3.0 4.9
 
.....................................-----------------------------------------------------------
mean 58 37 
 4.8 4.0 1.9 3.1
 
C.V (%) I 17 2.6 3.1 2.7 -
L.S.D (0.05) 2 
 4 1.2  -

4--------------------------
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2.4. LOWLAND MAIZE SYSTEMS AGRONOMY
 

2.4.1. INTROI)UCTION
 

Farnmers in lie oest zonle of CaiilelOon glow maizeat veliy low densities (5,()O to 
8,(XX) plants/ha) in association with other crops such as groundnut, cassava, taro, vegetables 
and banana. Shoit fallow ptiods (3 to 7 years) alternate with cropping phases of 2 to 3 
years, and these fallows ale not efficient in restoring soil fertility. Problem weeds such as 
Chrtlllam,_ i; Jmnl.imjiUt yJijkfit, "lrui!t.rivngtlis, etc limit area brought underrkii . 
manual cultivatiom iingsi imle t ols. ()nly cash crops such as gicen mai7c, t(inatm and other 
vegetables alie cultivated as sole ci oli%, using, it available at at foidable Ipsices, some quantity 
of fertilizers. 

In btoad tet 11s. (I) declining soil leililily and soil ciosion, (2) weed ineslation, (3) 
erratic rainfall (lists it lit udepenidable sulply and scarcity ofi liputs, and (5)on, (4) high cost, 
poor intati itclue an lma1keling ae tlie imijor constraiills to intenisification of fod crop 
producion in the fihest zonc. 

'lhe main goal of1 he I1rogiaml is to inctease and stislain the pro ductivity of cropping 
systems involving 1:aiC. IInfmloiveillel andit viintcnavvce of-sil Iitilily iswell as Conitrol of'ti 


wccds anid m:oil aic essntial lo lIh p*al. to thw livliiedcitis il achieve ;vbove ()wing 
availabi!itv of cash and labor ii tital fa ims, gleater atlention is given to tie development of 
efficient low cost technologies including agiotorestry systems as shown below: 

- Implroved faIllow II1loagenlent sstiliis, 
- In-situ green iantre ltodu 'lion with leguome t(ees. 
- Crop associations and lolalio ls. and 
- Methods for the ci licient and balaned use of sulllemenlary fertilizeis in the above 

systems. 

A close colhboalion with the 'Iesling and L.iaiol t nil.s (I ILs)itswell as lie Ivinmiz 
breeder and the IRA/ItRAF aglrofoiestry teamti is maintained to plan and periodically review 
the reseatch agenda. 'Ihis avoids duplication of work and keeps the design of technologies 
appiopliate to Ie t livemCrs' needs. 
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2.4.2. OUTPUTS AND ACCOMPLISHMEN'rIS 

SUB-OAL OUTPUTS ACCOIIPLISHHENTS 

1.Determine appropriate green 

manure & residue management 

techniques for maize systems. 


2.Determine NP or NxK response 

of high yielding maize 

varieties, 


3.Assess maize + groundnut/ 

soytean rotations and 

associations. 


4. Ass, cassava 4 maize + 
c'oundnut association patterns, 

Identify low-input and 

sustainable technologies for 

soil fertility management under 

intensive cultivation, 


Fertilizer response surface for 

improved maize varieties Inthe 

forest zone. 


Evaluation of alternate maize * 
grain legume systems. 

Evaluation of alternate cassava 

based associations. 


The cassia/food crop association
 
trials have been established at
 
the three sites. Biomass
 
production was similar inall
 
the three tree/crop
 
arrangements. First year results
 
will be available In1991. This
 
trial should continue for a
 
minimum of 2-3 years more.
 

5hanja eban and Himosa 

jq~, j var. inermis aprear to be
 
promising inirprovinp soil
 
fertility and controlling weeds
 
inmaize crop. This trial should
 
continue for two more years to
 
confirm results.
 

Intensification of croppin in
 
the forest zone rIins the
 
application of11from the
 

beqinning, and P and K
 
fertilizers after two to three
 
freacons of crorpirq. Th-s
 
trials will continune at the same
 
site for 2 nre yvts to
 
chiract(ri r. tkn evoluoion of 
(ct re'poncn and !:oilfertility 
with time.
 

Soybean was identified as a
 
highly productive alternate
 
grain lequ' to grcundnut inthe
 
subhumid forest zone. At Yoke, 
Mfl7e + cocoyan intprcrop was
 
not found profitable.
 

Pow intrcrojpin, and boundary 
planting ryst - of :a.vav' and
 
maize/groundnut appear to be
 
highly productive. On-farn
 
tenting of sinilar systems will
 
monitor farmers' reactions to
 
then.
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SUB-GOAL 	 01uPUS ACOIPII IIF.IIS 

5.Assess yield stability of Identification of stable maize Identified the late (110-120 
Improved maize varieties under varieties across a range of days) maize varieties CHS 8704, 
different dates of plantinq. planting tines. do('k 8701 950and ('I1 as high 

yielding and stable inthe first 
season. Sinilar varieties fLr 
second season need to be 
identified. 

6.Characterize soils at trial Well characterized sites for 	 Four profiles inS.W. Province
 
sites. 	 interpretation of trial results. have been studied and samples
 

analyzed. Soil data have been
 
used to better interpret the
 
trial results.
 

7.Provide technical back-up and Better research coordination on Visited soil mmnavnnt and
 
coordination for IRA soil soiis aanaqenent Indifferent a'jolorestry trials and held
 
fertility research. zones. discussions with rereirchers in
 

Ekona and Barenda. Prepared the
 
trip report to indicate the
 
res'irch prioritio. for soil
 
erosion control/pinagenent in
 
the western highlands and the
 
need for soils lab inBimhul.
 

2.4..3. O'IIEIR ACTIVITiIEzS 

Jnq-,syjcIriiningi On-the-*job taining of fie couiipilail slall Mr. Nuiimgo 
Keimnlsa Atinh Ilaise and technict'its i1 iaiie Ilp.gron0omy ;111ndsoil Ilility iiinflageciitnt 
research cotilintd as IPail ol the I)ig;ani. Mr. Nggii o went to IHlA to pntici1 ate in tire 
groul training course on Sustadnable Food I' iction Systems froni June 8 to July 6, 1990. 
tic also paticipated in fhe Foirth AABNF conference Selember 22-27, 199(0, and pr'sented 

a poster paper on improved Iallow. 

P~!f'~s~ioAlfl~iings, Oin invitation, I Piaticilated inthe i'PlRAlI col lecnce on 
metlods fbr on-fi in agi(olirestry iescamch icld at Naiiodi, Kenya, in Fcbinar.y 1991 and 
presented two papers. I attended the Annual Mceting of the A nieucai S'ociety of Agronomy 

at San Antonio, Texas dining October 22-27. 19910 aid presenled a paper on inim oved flfflow 
management for sustainalle liroductio in Afica. 

JIivijptiion iniho-cJ -IfJl(, 	 I assisted in the NCPEIranA.ll.lpjiwclvsign: 
!1Cotll(act IIIp~roject tdesign and pielated the ;(Iliosal fIr Resoiti ce Managemient Research 
in NCRF-II Contract III. 

Assistanc:__ I (ea__Corps__Vol ntccrs: ! assisted technically and suppllied 
sceds/lanting ma1:telials to (Ciiman aiid I IS voirniiv'eis wtking ii (;alin and ('t,,lial Ali ican 
Relulblic. I also ieviewed the Agiolotlestry PIoliosal for 19t0s inelai ed by Peace ColiS, 
Calliroill. 
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2.4.4. RESEARCH FINDINGS 

2.4.4.1. Jmpn i illali Mkapagcnt for Soil detility Mainlqnncu 

T'lhe all of this s uly is to lest planted lallow wilh Sq_&dn'iiwbAn as an allernative means to restore and maintain soil Ikrtility. Weed suppression and erosion control could be
added advantages of this method. 

Preliin iary results indicate that Sesbania Association onCrop Yield(le slow-gowig sesalia did not Caiioroon 1909o 

decrease (lie yielI ( Iass ci; iazl Y
d e IgOO.in the first season, lut severely 7 ------.-
-reduced the yield of groundnut in the S I
 
second seasoni due to copl i ion
 
and/or shading (Figie I). '1hus, it is
 
better to intercrop slow-growing 
 Seamon 1
 
,egumes such as ,'ljialli with lood 2
 

crops in the first season and allow the
 
free growth of legumes in the second 
 ' . season to obtain high liorma,, and N o I. II -i'r O.N a.l. O .nR13*
 
yield.
 

I MIn~~msyol. [ I'Yok. 

'Ilie top growth of iallow vegtation pi ovided 22 to 67 kg/ha of N, 4.0 to 7.9 of P,22 to 46 of K, 23 to 41 of ('a, and 12 to 22 (t Mg to tile soil plant system. Cirom.itahtu!!
ilIttaI although poorer in Ieal' N trihiuled almostihan cnlsqlii;t similar liialitilies (it Nin top growth due to the laige amountl of foliage div matter produced by the forner atMinkomeyos. This gave similar giain yield respouse of ia z if the following season ('TableI). 'Thus, Cluinovnr, impiovcd Soil Feliility and clop yields similar to fCallow legumes.
In-.j!xil (.'ylildvivJa. a (oiiijnit tallow vcgelatioi at Yoke, was oo)or in N coniliiltioncompared to S.goivi awd this was relicled in the icsponse of' ihe succeeding maize crop

(Table i). Addition of N Ikrtilizer signilicantly increased the maize yield Iutlier. 
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----------------------------- ------------------------

Dble1. Effect of type of fallow and residue management on grain yield of subsequent maize crop at three 
sites Insouthern Cameroon, 1989-1990.
 

19Falw treatments 1990Ha~b 1990 tarch season 
March September H njrno -. ye1___1Residue s Y.. l
 

manaqenent Bionisn H H1 i7. Biomass H Maize Bionass N Maize 
added yield added yield added yield 

- -kg/ha 


HZ HF B 57+ 5508 394 3107 32+ 2762 
HZ HF 1 60 5248 32 2141 20 2395 
HZ NF H 65 4878 41 1924 21 2812 
HZ SSI 1 43 4556 22 3148 18 2644 
HZ SSI H 41 4406 28 3069 11 2418 
HZ + SS GN I 57 5107 54 5484 63 4251 
HZ + SS GIlfSS H 68 4337 62 4325 53 2651 
HZ Gil 1 4 4366 30 3811 8 1876 

SE 11 46( 6 336 5 289 
p < 0.01 NS 0.01 0.000 0.000 0.000 
CV, % 43 18 34 21 36 11 

N - 0 kg/ha - 4169 - 2791 - 2459 
N- 60 kg/ha - 5432 - 4036 - 2993 

SE - 154 - 129 - 50 
p < - 0.000 - 0.000 - 0.000 

Fallow xN rate interaction for maize grain yield: NS
 

HZ= Maize; Gil= Groundnut; SS = Sohanja Esban; NimNatural fallow. 
B= Burn; I= Incorporate; H Mulch; 
N= Nitrogen fertilizer applied as urea to the maize crop in1990. 
+ = Host of the fallow bioniss N was lost y hbrning. 
=
I aesbana _s b__Jn was smothered by weeds.
planted without any land preparation after maize harvest 


s askeia ilterchwed Ifkcfive Fallow/Residue Maniagement vs Weeds 
shaded owi( fihe weeds for flei Minkomoyas, 1990 
Sticce(ling i aize errl) (at Ileast il IIh - t.Mai. 
early p;tl); wCd dVsity in 11o1': M 
previously plaited to niaize/groundrit . 

so;kia illeliclop lleaIovict'ls, h111far 
less th;a, that of nat,,ual fallow (F[igue I 
2). rlinreg appears t) dhelay tle 2
 

emergence of (.hAll!iflIl lul nlot I t ,  
that of*]Aij)_rjtjla.: r0 :{ ! tl! ,'! .I] .
tttrFI: NrM Bl M 891 SSM ONI GE, 
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2.4.4.2. In-situ Mulch/Green Manure Production "lghC.m 

The objective of this work is to test different arrangenents of -lC'sijtspsiabii, anaturalized tree legume, with food crops for the production of N-rich organic matter for soilfertility improvement. In this system, about 20% of the area is occupied by trees and the restby food crops, and production of trce biomass and lood crops occur at the same time. Thefist cutting of trees was done in March 1990 and the treatments were imposed at tie same
time. First year results will he available in March 1991. 

2.4.4.3. Bipone of zeadSybean to Cassia Iionass and N 

lhe aim of, this sludy is to
estimate the N contribution of .aSi Cassia Biomass vs N on Maize Yield-Cijs~hjMinkomeyoo,

mulch, 1990
 

green manure and compost at 1990Yield,
2 t/ha dry weight equivalent, through Yied. kgm,oon 

a N response curve. The first season 7000 

results show that ('assia conmpost was 
poorer than Casjia green 40manure 

3000which in turn was iniferior t,,Ctssja 3000
mulch in termis of maize grain yield 200o,
 
respomse to applied biomass at 2 t/ha 
 Ion(

of dry matter (7igure 3). 0 N. 

N-0 N-40 N-G0 N-130 

Nrato
 
- No*Hy H * CO1 IJ,h [0r11C, Conpasi K.@CeaM 

rf_._Naric2.4.4.4. !~r itiJv rp .ompsoyvLMa i 

The aim of these trials is to determine the response pattern of maize to N fertilizerunder two levels of 11or K. I he iatiniale 'orcondhictirig these trials is to find out how long
we can cultivate maize inthe tImocst zone soils without adding P or K which do riot give
consistent response in on-farm trials. 

Yields weve lover ;1i mai e tespnse Iolirtilizens was pjtanrer in the secondl seasoncompared to the first season. Owing to high initial soil fertility, maize response to N was
only up to 40 kg/ha at Minkomieyos in the liust three seasons. P response was not significantat Minkomeyos inall the ihrce seasons ('lable 2). Applicalion of N and P af Nid site withsoils of low inheuent erlility gave significamnt increases in maize grain yield fron the second season of cronpping (fable 2). lighest grain yield at Ntui was obtained with 80 kg/ha of N 
fetilizer. 
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able2. Maize response to N rates at two P levels at two locations inSouthern Cameroon, 1989 & 1990. 

Fertilizer 
HW1KOHEYOS
Ujike-grain yield, kgfltLl t_.o NTUIbilut__ran ield, k D (15l Noistue) 

rates, kg/ha D-8 9 19R __ 19__9 -- 1 
I season I season Iseason I season II season Iseason 

Slevels, g 
0 5410 2436 4227 3493 937 3007 
40 5755 3221 4643 3987 1748 4934 
80 5842 3054 4546 4564 2062 5627 
120 6654 3216 4826 3336 1547 4790 
160 6512 3069 5351 3514 2055 5467 

SE 481 185 321 314 255 365 
p < HS 0.05 0.05 NS 0.05 0.000 
CV, 1 23 18 19 20 37 19 

P levels, kg/ha 
0 5885 2872 4591 3058 1554 4353 
40 6184 3121 4847 4499 1785 5157 

SE 305 117 203 199 161 231 
p < HS HS HS 0.05 HS 0.05 

N x P interaction: MS N x P interaction: HS 

At Yoke with low-K soils, liaize response to N was good inall ihe three seasons, and 
K response became signilicant only in 1he 1hi d season of cropping (Table 3). An application 
of 120 kg/ha of N gave near inaximum yield at this site. 

IabJeoj Maize response to N rates at two K levels at Yoke in 
Southern Cameroon, 1989 & 1990. 

Fertilizer 1 ite wj kieloJxgLPoisture)
dny __..fij 
rates, kg/ha L989 1990 

1 season 11season I season 

Nlevels. kg/ha
 
0 2654 1421 2703
 
40 4751 2096 4123
 
80 5677 2533 4754
 
120 6015 2715 4707
 
160 5519 3273 4660
 

SE 413 156 212
 
p< 0.05 0.05 0.000
 
CV, % 25 18 14
 

Xlevels, k/ha 
0 4781 2376 3744 
50 5078 2410 4635 

SE 280 99 134 
p < HS 11S 0.000 

N x K interaction: NS 
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There was no interaction between N and P or N and K levels. In summary,intensification of cropping in tile forest zone requires the application of N fertilizers from the
beginning, and Paid K fertilizers after 2to 3 seasons ,fcropping. These trials will continue 
at the same sites to see the evolution of fertilizer response pattern with time. 

2.4.4.5. Maize/roundnut/Soybean Association and Rotation 

The objective of this trial is to determine tire production efficiency of maize -groundnut or soylean cropping systems. Soybean, a new crop to the hIest zone of
Cameroon, needs to be fit into the existing cropping systems. 

In rotation, maize preceded by gioundit gave higher yield as compared to thesituation where soybean was the precedent crop (Table 4). This brings out the higher
beneficial effect of groundmt on tie following crop. 

In ifltercrop systems, soybean competes much more with maize than groundinut does;hence ite yield of'maize in associalion with soybean was lower than that inlercropped withgroundnut (Table 4). "lhe land etlifivalent ratio (i.ER) of these inleicropping systems ismore
than I (except for tie case of maize soybeai in 198I fitst season and tlieI case of maize+ grotnidIlut intle second season of. 1989 at Minkoimeyos), indicating tle advanages of
these systems in total production. 

Unlike grounditil, soyhean yields well in iolh the first aid secgntdi seasons. 'Ihus,soybean can be agood alteinative grain legume to groun(Iut in the forest zone and attemptsshould be mmade to popularize this crop among fiarmers. More work isneeded to incolpomiate
soybean inlocal dishes and food pieparaions. 

GN vs SB Yield Variatiori 
Wiih Silo & Time 

2000 . . ..... . 

1500 

1000 

500 

0. 10119 1 long It 190 1 flonI l1 fl I nfi I0 

lm rotidnijl ' noyhemr 

CAM1lA O-An 
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TabU.,. Crop yields and land-use efficiency of maize f groundnut or soybean associations 
and rotation at two sites Inthe forest zone of Cameroon, 1989 & 1990. 

CROPPING SSTEhS IIRYOHEYOS, HUI 
Season I Season II Haize, G'nut, Soybean, LER Haize, G'nut, Soybean, LER 

kg/ha kg/ha kg/ha kq/ha kg/ha kg/ha 

1989 First Season 

HZ + GM SD 3994 813 - 1.45 2626 133 - 1.30 
HZ + SB Gl 3247 - 534 0.88 2444 - 977 1.43 
HZ GN 6030* - - 1.00 3033* - - 1.00 
HZ SB 5067* - - 1.00 2839* - - 1.00 
GN HZ + SB - 1223' - 1.00 - 324* - 1.00 
SB HZ + GM - - 1502* 1.00 - - 1673* 1.00 
GN HZ - 1003* - 1.00 - 330* - 1.00 
SB HZ - - 2120* 1.00 - - 1618* 1.00 

SE 
p < 

19H? s__Qld_aq_U 

HZ + GM SB - - 1343' 1.00 - - 813' 1.00 
HZ + SB Gil - 1129' - 1.00 - 601* - 1.00 
HZ GH - 1684' - 1.00 - 781* - 1.00 
HZ SB - - 1586' 1.00 - - 819' 1.00 
C IZ+ SB 1171 - 1181 1.27 876 - 595 1.10 
SB MZ+ G 1237 627 - 0.93 1013 455 - 1.09 
GM HZ 2662k - - 1.00 2427* - - 1.00 
SB HZ 2394 - - 1.00 2317* - - 1.00 

SE 129 63 Ill 164 58 144 -

p < 0.000 0.000 NS 0.000 0.000 NS -

1990 First season 

HZ + Gil SB 3350 182 - 1.23 2202 89 - 1.20 
HZ + SB GM 3125 - 956 1.06 2121 - 746 1.12 
HZ Gil 6815' - - i.00 3885* - - 1.00 
HZ SB 6299* - - 1.00 3715* - - 1.00 
GM MZ + SB - 277* - 1.00 - 164' 1.00 
SB HZ + GM - - 1565' 1.00 - - 1347* 1.00 
GM HZ - 227* - 1.00 - 122' - 1.00 
SB HZ - - 1710* 1.00 - - 1328' 1.00 

SE 237 28 76 - 164 13 57 -

0.000 HS 0.000 - 0.000 0.05 0.000 -

HZ = Haize; GM = Groundnut (reanut); SB Soybean; LrR Land Equivalent Ratio. 
* Hean yield of two sole crops was used to calculate LER. 
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2.4.4.6. Cassava Based Cropping Systems 

The ohjective of this trial is to test different arrangements of component crops such as maize and groundnut planted in association with cassava, with a view to avoid planting the 
same crops in successive seasons in the same piece of land. 

Farmers' mixed cropping system (CS4) was compared to the systems of cassavaintercropped with maize or groundnut in alternate rows during the first season only (CSI),paired row of cassava alternating 3m-wide naize or groundnut strips (CS2) during bothseasons, or border planting of cassava with maize or groundnut inside the boundary in both 
seasons (CS3). 

The resulls of 1989 indicate that naize yield was reduced by 19% to 35% in intercropsystems as compared to monocrop maize at both sites, and farmers' systen gave tle lowestmaize yield in tle liusl season (Table 5). (rouninit yield was reduced hy 0 to 58% inrelation to sole ciop (flling tlie linst seaso n. Ill (lie second seasoni, yield educlionn due h(association was 13 to 89% for maize and 12 to 58% for groundnut. Cassava root yield inintercropping systems was less by 31 to 82% compared to monocrop cassava, the lowest
yields being in boundary planting of cassava (Table 5). 

Productic;, efficiency of association as defined by Area Harvests Equivalency Ratio(AHEIFR) was greater than I.l0 I'Mrpa ined-row association of cassava with nnaize-goUndnl
(AtER = 1.08) or groundinut-nmaize (AlilER Il.04) sequence at Nlui. Other systemsshowed advantages (AHER = 1.12-1.14) only Wilh groundnut-maize sequence at Ntui (Table5). At Yoke, only pailed oow system of cassava with gioundnut-maize sequence wasadvantageous by 14% compared to inomnicrops. iarinets' mixed cassava systems gave 2 to
15% higher productivity than total monnocrops. 

alelmniatle 
be intercropped in tlhe second season. Paiied-row associalion gives miode ate yields of cassavaand first season crops, while botindary planting gives good yields of maize and groundnut in 

To sumillp, ill row alllalgelllgeint and laiinics' Inixed systems, 11 (lofis call 

both seasons, but low yields of cassava. Selection of a paticular cassava syslemi will depend
on lie relative importance farineis attach to tle three crops. 
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ite.5 Crop yields and production efficiency of cassava + maize + qroundnut associations at 
Ntul InSouthern Cameroon, 1989. 

Season I Season If I I. ._ _ ___ 
HAze, G'nut, Haize, G'nut, Cassava, ABER* 
kg/hi kg/ha kg/ha kg/ha t/ha 

Htu: 1989 

1.CS pure CS - - - 26.6 1.00 
2. HZ pure GH pure 3990 - - 815 - 1.00 
3. GN pure HZ pure - 502 1771 - - 1.00 
4. CS1IHZ CS1 3195 - - - 14.8 0.96 
5.CS2+HZ CS24GH 3227 - - 339 12.4 1.08 
6.CS3+HZ CS34GH 2737 - - 715 4.7 0.96 
7.CS14GN CS1 - 525 - - 15.9 1.12 
8.CS2+GN CS24HZ - 377 374 - 14.9 1.04 
9.CS3#GN CS3+HZ - 539 1212 - 6.9 1.14 
It.CS4+HZ4GN* CS4 1372 210 - - 17.1 1.02 

SE 247 39 269 87 1.9 
p< 0.000 0.000 0.05 0.05 0.000 
CV, 1 17 18 48 28 27 

Yoke: 1589 

1.CS pure CS - -- 14.6 1.00 
2.HZ pure ON pure 5316 - - 852 - 1.00 
3.GN pure NZ pure - 471 1441 - - 1.00 
4.CS14IIZ CS1 3697 - - - 5.9 0.75 
5.CS201Z CS24GN '475 - - 502 5.1 0.97 
6.CS31IIZ CS3iGH 3633 - - 707 3.2 0.98 
7. CSl+GN CS1 - 426 - - 7.0 0.93 
8.CS24GH CS2HZ - 305 430 - 9.7 1.14 
9.CS31GN CS3IHZ - 283 1248 - 2.6 0.91 
10.CS44HZIGNO CS4 1092 332 - - 10.1 1.15 

SE 228 18 198 60 1.4 
p < 0.000 0.000 0.05 0.05 0.000 
CV, % 12 9 33 15 33 

No. of harvests inone year 2 2 2 2 1 -

CSI = Cassava: CS 1.5a CS; CS2 = Cassava: CS-CS 3a CS-CS; CS3 = Cassava on border of plot; 
CS1 = Cassava at random as infarrers' practice. 
*AHER =Area Harvests Equivalency Ratio. 
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2.4.4.7. Maize Date of Planting vs. _.adttio 

The aim of this Itial is to identify maize varieties which can give stable yields whenplanted over a range ot dates during the season and to fix tie optimum period of' planting for
mn7-e in the lbrest zone. This trial was conducted at three sites, viz., Minkomeyos, Ntui and
Yoke, during the first seasons of 1989 and 1990. Six maize varieties were used: i'tZtr,EV
8435 SR, CMS 8503, CNIS 8704, NDOCK 8701 and CMS 8501; the first three are
intermediate (10-I 10 days) and the others late in growth cycle (I 10-'20 days). 

All the varieties reacted similarly to lateness in planting and grain yields decreased as
planting got delayed. Any delay in planting more than 3-4 weeks after .he first g(od rains
resulted in sei ins yield losses. *Ilie inltenaction Ibetween vaictlies and li n if)lanti ng was 
not significant fr all the sites. In general, late varieties sch as (;MS 8501, CNMS 8704 and
NDOCK 8701 gave consistently higher yield than intermediate varieties for all planting dates 
at all sites. 'lie mean yields of test varielies over all the locations and years (3 locations x 
2 years) were as tilows: 

Yiiikly Clowlisk Meaidlnykgrtld 

TZIJT lnlermediate 4054 
EV 8,135 SR Intet inediale 3763 
CMS 8503 Intermediate 3871 

CMS 8704 late 4607 
NDOCK 8701 Late 4373 
CMS 8501 Late 4445 

"The poor yield in late planted maize was due to low plant density and/or high
proportion of poorly filled or damaged cobs. lercent barren plants at harvest did not seem 
to be relaled to yield loss caused by late plating. 
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3.1 RICE BREEDING
 

3.1.1. INTRODUCTION
 

During 1990, tile objectives of the rice h ceding p)rograrl renained unchanged with 
the development of high and stable yielding rice varieties for the major rice ecologies in 
Cameroon which include irrigatcd and ull-and ecosysielis as the broad ob jective. The 
activities also remained unchanged with introduction of varieties, collection and evaluation 
of local gerinplasin and crossing continuing to play major roles. More emilhasis was, 
however, placed iniseIccliing Ii un segi egating lIpl)uilatillslitoni.i1g agil nornically iinlroved 

varieties with resistance or tolerance to the major environunental and biological stresses such 
as low temlerature, blast, sheath rot and gin c discolotalion. These stresses limit yields and 
cause instability in l)e llrmnaamce ol imlproved va ictics. 

More euil)hasis was put on irrigated rice rescaich. Irrigaled rice is the most widely 
practiced pioduction systemn in ('anaco(o. To salve spec ilkc Pro lerns, tria!s wele codlucted 
at tie major piodtction sites iii collaboi atien with the lice develo)lent agencies an(I tallmers' 
coollelativcs. Val ietal I ials were, condtcted at Mho Plain (7N) an) in the West. Ndop Plain 
(12(X) in) in the North Wes(, Yagotia (25(0 in) and I.agdo (3(X) in) in the IExtrene North and 
North Provinces respeclively. 'Ilicse zones alcpresent most of' tie rice grow conditions ill 

Caine o(111. 

In collabotatiola with IRA Scientists and the 11. Js o1 the NCRF lmu ltilocation 

researcher and fariner maniaged trials vee conducted at selected sites reprseni g extremes 
of rice gowing conditions in the countay. 

3.1.2 OUTI'PUTS AND ACCOMPLISIIMINrS 

Q0M: To increase rice pro(hction inCameroon through the identification of suitable rice varieties for
 

different ACFC O.ICAL. cenditioni. 

Sub-Goal Outputs Accomplishtent 
........................................................................................................
 

1. To scaCen qnarplaji of locl 1. pronising selectlons for 1.1 Six hundred and sixty four 
and exotic sources for release further yield testing and use in lines were scre-n d in six 
as varieties or for donor the breedingj program. observationil nurseries under 
hybridization. irriqte' con,litionn at tibo 

Plain (4001 and Hdop Plain (14) 
and under uplnd at Hbo Plain
 
(250).
 
1.2 Fifty fix lin,; w'Cpt
 
selected fron upland trials and
 
se'eral selections hi'e been
 
rev,fror the irriq3ted trials
 
at 11boPlain. 
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-------------------------------------------------------------------------------

---------------------------------------------------------

Sub-Goal Outputs Accomplishment
 

2. To Characterize and conserve 
 2.1 Viable seeds of germplasm 2.1 Thirty-eight accessions
total genetic variability as a will be available, 
 were characterized for 48
working collection. 
 norphorological traits.
 

2.2 A catalogue of rice 
 2.2 A catalogue of above 38

qernplass will be available, varieties was produced in
 

French.
 

2.3 Samples of accessions are
 
conserved incold room at
 
Santchou.
 

3. To screen available 3. Promising lines for breeding 
 3.1 Over 1000 varieties/lines
germplasa for resistance to low 
 and for use as varieties per se. hive been screened and several
temperature and blast. 
 selections made for further
 

testing.
 

4. To Incorporate genes for 4. F F
1 - 5 population 4.1 Twenty-eight new crosses

improved agronomic and grain 
 were made.
 
properties and resistance to low
 
temperature and blast.
 

4.2 Several linns with improved
 
chiracteristcs were selected.
 

5. To assess the yield 5. Selections for advanced 
 5.1 Planned yield trials were
potentials of selected lines, 
 yield trials and elite variety successfully conducted.
 
trals.
 

5.2 Several selections were
 
made.
 

6. To test adaptability and 6. Confirm adiptability and 6. Elite lines 
:ere tested In
acceptability of selections at 
 suitability of elite lines. 
 researcher man-rd trials.
 
different locations.
 

6.2 Farrer &in.iqId aiptive 
trials were alro conducted. 

7. To produce breeder's seed of 7. Availability of pure genetic 7.1 Breeder's reed of elite
 
recommended and promising elite 
 stock of elite lines and 
 lines were produced.

lines, 
 varieties.
 

7.2 Smill sarmples of sends of
 
inproved varieties were made
 
available to repearchers,
 
pirastatals and farners on
 
request.
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3.1.3 0lIllIR ACIIVIllES 

Two inen ires "A Technique for rapid evaluation ot low temperature tolerance in rice 
varieties" and "Charactc isaltion mar phophysiologique ie quehiqles variet6s de riz adaptles au 
Cameroar ell vile de leur exlohilatioii dalls I'an1itiorliliol ,ai1iale"were written and 
presented lt Ihe I Iniveisily ('clic (t l)schang. 'I hese pro-jects which are in p1vtial tillilliment 
of the reqaireiment Fr the degee a "log6nieur des Tiavaux Agticole" were coiducted by 
two students under the supervisian of' the rice hicedeis. 

)n -Ihe- jo Ib colii intled to play majoyr role in tile rice programi as a neaiis totaingin 

strengthen the n;atianal research capability. During 1990, teclvi'ins and extension workers 
at all research sites received training on sced purificaiion, mulliplication aid handling for 
distributirtn. 

'IlieecCalf'cnt'eoes %e :ilkh'ncd: 'I ie WARI)A nimnal lice research review meeting 
at tiake, ('atoe dlFhiic Aptit, I990; the ('()RAI uncetivg in Niger in Ibitaly, 1990, and 
the EE /I I IA oa tlai in adaptive tilial meeting at IIFA - Ibata hiot 5-6 March, 1990. 'The 
rice licedcr also paiticipatd in IwO rice itlirililing toUS to Rwatnda in June (23-3011h) and 
GUiiea 2.11d SCiIl 31d ()'lalhCr. I990. 

The tallhss iall Ipels haiv'e lice pilliNticd diiilg 1990: 
- l'lliiill r )tIll Iil,:llt :1i1(l hiplh ivldiniy tic' liiit'- I Nihijl'lain, N iilh W est 
(a it'i.i n III1 IcCtititl Neteslctlcv , 15 3 17-19. 
('I('A 8 and I IA '22. new tice vr icties Iar ir, ig:iled areas of' Mbi Plain in West
 
( ':ivitv'airi. IIl l I,c liical N -f,,lt h i 151 l) 1,1 15.
 
('IA 8 ini IRA/N('iI hiloililian litlltin No. I.
 

'1hi ce atlhCr p:ilciS \ i iltn thu iig 1i99t have been accepled tar publication including
 
"A survey ot lice (iseaw'ws ill ( illtitli" 

3.1.4 RlFSIEARC ! FINDINGS 

'Ilie Iiips itt i eld arc iiiaiily Iial td aln dat a'iiilecled froiin iil ind rice research 
conducted at Mihi Plaill (We.sI) and IlIlhuniv,, (Na li West) and irrigated lice research 
conducted it Nd p Plain (North West), Yagaiitv (Exliene North) arid Lagd (North). 
Findinigs hlili iili,:lltcd lice ies:ich at lloIi Plaiin. which is Ilite iiaii eXlC iiieiitl site in 
1991), will lie reptlied altei halt'lilg il ely 1491.ci Jatiuay. 

3.1.4. I Mthodology 

1lie cullil alaclics adititd lcirlui I19901. wete simiilar Il thatoit pleviuis yeas aind 
unless otlhtc wise iated flie plocedules tiir ottllttialr Irials were as follows: Obse rvational 
Niiiserits (()Nsi %%ve cst.hlislihcdlin Nihic pits fit two to Ihir rows it' 5 melts lillp; 
tibsetivaliavi:il Nild lii:vls toY I \\tCiily it' i llitt siii!,lc plois (f 2 to . ielees x 5 
nileters. '1( tllow fi llt ll,,i cmvip sllti itt ( )Y! ,. It Iclt it's wte ai plarntedl in siigle plois 
bill t'hchck t i stwie' l.llic:llcd ;ilt,[te t,i v lit I21 ci"llicN. All ililit'tcd yieldh tials sich 
as l'rclii i:v:niy 6WY IN) :i;itl Nitfid \eilc dl(l illYivId, I tial Ad%;im.c Itails (AV Is) diic 
rartlh1nliiet triilcll black de ign1 (1J( 'Il I) ,. itli Ii t'l .a,(i I01liclilicL;tillS.r clch Ilot beiig 

3 il x 5 itt. 
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Under irrigated co(diti(s, se(ls wvee rais d On wet Ibed unvseries which were treatedwith complete lettilizer mt the rate o1"(4)40 '0 kg/ha (N, P',(), and KO). 'Iwcnty ineto
twcn.y-five day-old-seedlings were transplanted at the rate of 2-3 seedlings per hill, spaced25 cm x i*5 cm or one seedling per hill and 25 cm x 25 cm spacing fior F, plants and
segregating popolatioris. Ifcr ili ,els were applied al 60 kg N, '10 kg I',, and 40 kg K,O perhectare. 120, and KO were alplied as hasal and N in 3 equal splits at the vegetative phase
of the plant. IIlad weeding was dote bet'weern 20-30 days allcr transplanting. No protection
against insect pests and dikeases was done. 

Ulnder rainfed uplkmd conditions, tle seeds were drilled in rows 25 cm apart at the rate
of 70 kg/ha. N was ap'plied at Ihe ate of 60 kg/a in tn cc equal splits. P20, and K,() wereapplied as Ibasal, each at the late ut .40kgli/ha. Weeding was donc marnually or e ombined withronstar applied as a pec-energence hichicide at filerate (f 4 L./ha. a day after sowing. 

At haivesling twi holder rows wete ltinovcl alonpg all fotir sides f lilte yield plols.
Weight and "'iislte c oirtritlo glails were eccIded :;',(Iyield calculalcd in kilogamis periectare at 14 p.-cel( ri oistut e content. Other clar acles recoided include resislance to blast,
brown spot, leaf scald, sheath rot ard olune discoloration, llerance Ir low Itciperature,
seedling viour, tittle oh 50 lierceir lower irig, lime o1 inati ily, nmber of elective tillers 
per sq. meter, height, panicle length arid grain type. 

3.1.4.2 Jcmj I1, 
3. I.4.2. 1 r l i_._dopJ-Ijii_. I,Q() 

As in peviihiis yvairr. Ir lie hiet ding, lpji'airt tot in ipaled rice bIlrscd olldeveloping agroniotically impmovcd vaitlies wtilstuldy colirn, lodging resistant, high
tiltering witIh acceptahle gra;irpyopcrtics anmd tole alice/resistance to low tempetatl tire, blast,
sheath rot and gluwre diNtclotation. Ili09),Ihicire't, vai ions ohservalional and yield trials 
were ctiducted aivdsegegatling ppuilati ns wete evalated. 

3.1.4.2. I. I Yaital lnto(Itlclion_--Ol)sertvatitna! INursery 

At Ilieend(lM'199, ;app oxuxi nately I0,5(X) vrrieties have heti introduced arid screened
for adaplation to the irnig led lice giowiig condiliolis in (C ,a:treoi.Selected intiodticliols
wilh high yieldiwg :hliliN, Icltilic oe,,acwiw.rlo, major disa;s,, anid sirilable
plant stalte have hCeetidceitiiecd and aItbeilg csphrilcd ill tire beeding pluopaur. 

)rriig IPWOl, oilly 14 litres plevim mily sclectlcd tion Miho Plain (7(h) n)were fitriher
tested at Ndop PaIhii. All II,lilies ,v . lwnilt alr (l,ivali iral nursefy (l a ;il-al Ndrhp

Plaiti that is slbjecled to Nl;llhw Ihonidiig airil low vi/wltr grlwinghelperafute dlipi, Iut
selal. 'I c'.1e,lie erli'; tlheiclhe. Ce Ib'ori
l,,ed to low Ie lrtpet"re stress trarrsrlanli ngto liarvestiig arid all sllohscd pior a!althiiimi. I hwy "c'ic scci ely allteted ly sheth rot and
glume discoloalion and spikelct sterility \was very high. 
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Incontinuation with !Ile testinig of varieties/advanced lilies selected in previous years, 
a number of obsrvalional yiem, trial (OY'r). preliminmy yield trial (PYT), advanced yield 
trial (AYT)and elite vat iety trials (EVI)were conducted duling 1990. 

Observalional Yield Trial 

(nly ome ()YT of' ieditin dun was 1990 wetthltion vaiieties conduicted duning the 
season at the Ilinunka expelinenial station at Ndop Plain. In this trial 27 test entries were 
tested against It 7167-33-2-3. Tihe test entries included nine advanced lines selected at Ndop 
Plain and/or I)schamg Ii 0n F, until unilormity was attained. "lhe lines were selected from a 
cross petrlfrimcd in 1983 at IlTA-Ibadai. 'I lie incidence of sheaflh rot and glume discoloration 
was mild luring the se;son and yields were laily high ranging Irom 2336 kg/ha if] China 
1039 to 6797 kg/hI in lox 31,15-1 oc-34-3-3-I . 'able I shfows tife pe.lot mance ofIre to) ten 
enlries which is composed i 5 cch itl advanced lines ;ord introduced varielies. Four 
advanced liles otlyieldcd tie check variely, IR 7167-33-2-3 by naigins ranging from II% 
to 25%. Some of the cirics iriclhding 'lox 3145-Toc-34 -3-3-I and lox 3145-Toc-34-3-3-2 
showed Ielier Ierarlince Io low tenllelature andilesislance to filemajor diseases (ITable I). 

Preliminary Yield "tial 

'able 2 shows Ihe grain yield anrd agnlllliic li ate:rcls rl tie eriies intire lYT of' 
mdilil driration varietics. In this trial, six test enlries including Four advanced lines were 
tested agi:insi R 716133-2-3 ard iaimnr V. No stalislically signilicant dilffecince was 
obtained aiongtr feClit ies aid grain yields ranged lrorii 4492 to 5598 kj /Im. 'I lie check 
variety. I,7167-33-2-3 was top alld three adVlvaILctd lines, lox 3 1,45-Toc-'14-3-3, lox 3145
Toc-38 2-3 arid lox 3115 Iot. 3 3 .1 (llt, i.ldfhd 'l:lirm V. 'l:rirm V was still lilthe slt 
valiey illItrlln its rectinr )tlow ICrrnl11-n:r111tl assnci; lcd disame's srreh blalst, shehllhi1i as 
rot and glnme disNcditlion (lable 21. Ietcent ge spikelt degeneralion was. however, 
higher iii lainn V r~rr, irr 1ti101I1025% per piCItle. 'Ihis may Ihe responsible fIor the lower 
grain yield of 'laiiari V.All lire v'.er h tlm andrnlric slightly loupe: i dmaliron Il ain:m V 
IR 7167-33-2-3 ard all were selected or t Ilier teslingf ii advarced yield trial diiing 1991. 

Advanced Yield 'I ial 

Fillcri Imi'dili tlrllIlill v,icies/;,kaIarcril lilres %%ere(- tested against l IR 7167-33-2-3 
and lairianr V. No sipnilicarrt dit cellnte waN tlft;lireid areiorg, tle valities itnirre entries 
including the clreck 'varicil, It 7167 33 2 3 Irith ranked eight yielded ovei 5,I(1) kg/ha 
(Table 3). *lox 31-15- hoc-3,1-3-.1 was top wilh grain yiel 5.111 kg/ha. h is dvariced line 
has consecutively 1cr liiucd %Nellarld lrkcd :rrron, tie loptIhce over tie past three years. 
It is low beir', i ultfillicr 1w 'I dililillim to Nidoil ill1991.IIN )A fill i|lilt-is at pl:ini 
lox 3115 1o-'-31-3 .1i:s hir,. slelnc alld lrrlllcrt t'-,:1ir Ipcllies Mhich are trlits 
pelCncred by cons iries ill(Canllieron. In IQ988 aIpata:rlililv test condiuled at Ndlup Plain 
placed *1ox .31,15 1oc--31-3 4 as tr ;.,,%l ',:Ir icty in tel ins of its tIasCt aid arppealice. 
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Materials introduced and screened in Observational Nurseries (ONs) in 1990 were
obtained through INGER-Africa. 'Ihey were composed of"2-JO lines fromn 1990 AURISS and 
AURON (Table 4). 

AURIPSS: 'Ilie 15(1 citries in the Albican Upland Rice Preliminary Screening St were tested
against M 55 and IRAI 10 in tie upland site at ,aritchou in Mho Plain. Iea blast, neck
blast and leaf scald weie severe dh(fing tie season so the :,usceltible entries weie easilydiscarded. liilty entriesorie IIat shiwed good agignoinic and girairi opetties with
resistanrcre to blast and leaf scald were selected for testing iii olbservational yield tiial ill1991.
 

AURON: " ie Au.ica;i Uipland Rice ()bservational Nmisely was sown against N 55 andIRAT 10 as check varielies. 'Twenly-ive ct ies with accellaule pi ain Iipopei lies and belier
phenotypic ILccptahilily scores than tire check varieties wee selected for lither testing it]
OYT in 1990. 

Observational Yield Trial 

Al ()YT comprising 06 test entries was ctidlicted at Sanclrou with M 55 arid IRAT
0 as ilte I le incidence of lear blast,check vaiielics. neck blast and leaf scald was severe.rwelve ciics which outyieh(id tie Iest check pIlt (M 55) by roairghls anging IioUr 22 % 

to 102 % were selected on this basis (Table 5). '1lie opflive varieties, (I.PI. RI 7, Tox 3118
47-1-2-2- 1, Tox 1767-3- I - I, lox 311 8-2-F.2-2- I- I and IIA 175 gave gmrain yields in excess
 
ot 3(X ) kg/ba. (ihiiyield of the 69 cimics ranged frori 7,13 kg/hia in IRAT 
 I) to 4238
kg/ha in [1111Ri 7. A furlher 6 eur ies were selected for lhir good phenotypic acceptability

Scores ard good glain [rtlllies. 'lhe 1 selections will be 
iromoed to preli,,hlary yield
Itial in 1991. 

Preliminary Yield Trihl 

twelve medium duration varics were tested against ,I55 IRAland I0. 'Ilheluglicst yielding enlries vere lox 1709-3- I arid IR I,1632-2-3 wili yields of 3765 and 3200

kg/lr reitclively ('Table 6). ()lily 'lox 1769 sigirilicaritly oityielded M 5.1 which ranked

fifth. Fight varieties significantly oityi lIdt-l 
 IRAF I0which ranked seventh. 'Ire period ofmaturation nit (lie test ci tries tanged From 10.1 days inIRAT 1(0 to 138 days in Tox 955-208
2-101-3-1 ;,udi l;lntheilt firo13 (-imiii IRAT 10 to utin IR All tilei 1,7 iii 146.2-2 3.
eltlies SlIm cd mriorifate reskillV' aridIolal cal ;11d left hul;it b)ut IroSt wele rated as resislant 
to neck blast and brown sol ( ah.le 6). 

Advanced Yield trial - Farly IDuralimi (120-.3 (lay.r) 

ihr
Ire AY If 1.;ill), ul(iiimior %ariili",; againt M 55 arid IRAT It), plainai,. 
yield; ranged Ihu 116(1 kg/ha ini IRAI 1(0 to 3731 P /ra irr 111IL'-41-7. JPi,-41-7
significaitly oultyhIdd Ire rliiaiiltig ,aricties iichitdiirg-I .55 (2056 I:/l) iand IRAT 10(1373 kg/Ia) whiclh ranked sixth adf tcitlespictiedively. All enties sllf red slightly
f'roMi laf blast aid leaf scal hillN hocd lesista'', to iieck blat aid blown p tl(able 7). 
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All the enhies wee also eaily indImation hut IRAT 1701 (117 ('M) and 'Fox 1012-12-28 (120 
cm) were slightly tall. Panicles ol' all elt ics wet e well exci ted and grain type long, slender 
and translucent except for IDSA 10 and IRAT 10 which had medium-long and short-bold 
grain type respectively. 

African Upland Rice Advanced Trial 

This is an inlenationl colltaomalive frial with ING-R Africa and conisted of' 14 test 
entries lested against IRAE I10. (hily one vat icly namely, I IA 311 outlyielded IRAT 10 but 
not signili-antly. The general perforiiance of tile cop was fioor and grain yield averaged 
1360 kg/ha and ranged Iom 775 kg/ha in IA ! i to 2017 kg/ha in ITA 301. Most entries 
were affected by leaf' scald, leaf blast and neck hla.t but showed resistance te brown spot 
(Table 8). 

3.1.4.2.3 Multilut;atiuual Ieseatch ManagcdriarIs 

'io Iilther evallale and disilihite ploinsilng gelnI;ph5nil to scientists, two sets of 
National cootdinalcd vl icty Iials (NC 'V Is) wete croitlucled diing 1990: One set tinder 
irr igatcd and the oflier und,.r uplaiid cmdilions. '1he eti ivc: inlo each NCVT we,. selected 
from entlies in pievions station riaIs that had shown ptctial for high grain yield. 

NV'I' - Ii rigiled: 'I he same 17 cnii ics scie Icstld al,ainst local check vai iclies al one site 
eaci; in Mho Plain. Ndo Plain, Igdagh :nd Yagoma. At the lime of writing this teport data 
had i.t hecn received I'toi Mbo Plain as the malevials are due for hamvesting in early 
Jannary, 1991. 

In gen':tl -ans I'o grain yields vatied ftom 1603 k,/ha at Ndop (North West) to 
5361 kg/ha at Yagoma in iw Exlteme Notlh. 'I he toip five entiies across localions were IR 
7167-33 2 1, ('ISAI )AI:, 'lox 3..1 ,- Itoc 3 4 I, C'IC 'A A and 'lox 3.1,-Toc-34-3-2. Each 
of, these v:t iclies P'ave iclds in extess ol ,lt(X) kg/ha at all Iocalions tested (l able 9). "Ihe 
top fillee ('lt ies at Ndop Plain wet e I tie check vat icty, IR '7167-3.1-2-4, BK N 7033 -3-3-2-2-3 
and [it 7107-3.1 2 1. At I ar,Io the hilst yiclding cntmy %as ;it advanced line, 'l ox 3.14
':'c-31 -3-2, closely tltllwcd hy ;uofhter l%:i.w'-cd litre, 'lox 33.14-1 oc-3 4-1 and 
CISAI)ANI. Ilie be.st eillies at Naga %\tc 8. 212 IIA 'tlhey, C'I('A IIA and 222. 
sigliilica rlly imt'chdt lrid ' ;:riri 'siictIhma ct llivttly ieconiicutledl J-h'i ritu lit 40 I 
valicly lot gciieral culliallioi ill 1hC xmticiiiC Nmillt. 

NCVT - IIplanl: ' lit' icstl'siI (f ilre NC 'V I - Illaind ,,rvwii at Sarchotl (MI)o H;ain) and 
Ilabu go (Ndop I'haiui) :t (- , ih ii laitt, I). Ithr t c.'t werei1, Ilie ' cult ics al localio 
IRAT 3251. EHA 12(1 and I.Ai 1(19 at Nd-i Plain, RO" 16. IRA !' 216 amd I IA 301 at Mbo 
Plain. A coss site the tolp entries %%c'e Rok 16. IRAI 112 and I [A 120. 

3.1.4.2.4 (.;CrmiphlasrI (l'art,.elizatinn 1:n (.'.seiryatioii 

!%-:' ltio1 i of axm :6l:r:'.1i a1dd,' ', \%;I,, iiili:,td in P 8RfI tocstablish tI') va'i- tl types 
havoticd I',d t;1n; .5S :,1 "Irtsr t) 'ioi ,- a l; vJN'hi a ItIw ,-Jllj!ttt.grailt . I)ulinig 1990, 38 
acL'cssiolis \%ti e il)l ili,. l riotdO'lima htI i,/'td to(1 M i 1 p,lhd,),it:li , Illhvsiolo icaI atid :1g tt!illii 
charactlerislics. At thr. t.m to Ot:), Iu)1o 1090,t 'ciis -uIra. t , ivi itli.d anu cli actlet ized. A 
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catalogue of the 38 accessions have been produccd ii l'rench. 'Ilis was possible fitle toSpecial project assigned (o a studen from (lie univesity cenler of' Ischang. All lhe puriliedand characterized materials are co.iserved as a working collection in a cold room at Santchou 
in Mbo Plain. 

3.1.4.2.5 Breding Prograin" 

The hiceding p ogian was initiated in 1988 to iicoiiomate desirable characteristicssuch as suitable agrononmic traits, good grain properties aid resistance/tolerance t) lowtemperature and blast into already identilied improved varieties. 

New Crosses: Twenty-cighlt new crosses were miade during tie year hringinig lhe totalsuccessful crosses to 92. Fomleen of flie crosses involvcd tolerance to low tempeiattire andgood grain properfies. Blast resistance was sought in 10 crosses and seedling lrought and
 
early maltirily in 4 crosses.
 

Segregating Populations: A tolal of 2,112 F, to F, populalions were evaluated at Mho
Plain (2() F, - F,), Dschig (780 F, -
 F,), Ndop Plain (4i I, - F,), Yagollii (16 F- - FJanrd Lagd (16 , - !:,)d r1irig I991). ()ri tle whole, oer 3( X) individual plant selectirns
were made aid alvaced to the next gevetaliori. Sixly-eighl tixed populations were 
hu,0ed
harvesled arid will he pcI ced to bservational yield trials in1991. 

Screening For Toleuance To ILow "crnleratlme: Since 1982, a total of 2,688 inritoducedvarieties and over 2,0() seg egalivg populations have been screened For tolerance to lowteriiperature af Baunrtka experimental fItai in Ndop I'lailv ard at I)schang. iuring 990,
pedigree lines with trlcance at both seedlirig arid Iloweriig slages ol plant growh have been
idenlilied and included several selections fiorn crosses such as 'loc 3 (IR 35-366-90-3-2-1/IR
2853-10-3-1), 'Toc 7 (IR 6,1/1hI5051 73 I 3), Tox 4213 nc 35 (IR 7167-.1-32 3/ITA 212)
and '('cix 42 9,1-'1oc 36 (IR 7167-33-2-3/I FA 222). '1lie selctIioiis are showing imlplvcnent

in agro-implhologicaI traits and have long, slender grain type. 

Screenir For It,.isuvce 'Dinscmes: IDut i g 199), hr ccdr!', imrierials wcre ; Fsstrsscd(heir reaiclin to diseases. I) ois vilh resistavice to b I ,mi, 
tyr 

sic vallct and gliocIdiscolration are IRAT 13, ILac 23, Nlcirbhcbkavi. Rok 16, ('isalare, I R 7167-33-2-4, IR I J248-3-3-3 aridIR 86(8-125 3-3. 'lwco conitcs wilh resislatrice to bacerial heatblilit re It 46 ard IIKNI.R75)(1. Amrig the advancecd lines Ira have shvw nSme proiiiise if] leactic i to frunrgal
diseases are 'lx33 .14:1Tc-34-34,i ox 31,15-Toc-34-2.3, 'lcc 3-4 avid 'ox 3145-'Icc 34-2-3.
 

Varietal Resisfarwe 'o Insect tesls: I})vrig 1990, we scrCereld over 51 va ieties Forresislance ag:irns tIhe stalk-eyel fly ard tie Iro,;tprc riisirrg culries are 'Tainai V. I'A 222,Cisadarie and several lvaliced lines includiig 'Iox 3 3 ,4T'lo-'c-34-3-4, and Tox 31 4 5-Toc-34-2
3. 

3.1.4.2.6 Breeders Seed lroduclion 

Seed puiriticatiiv arid Irvltiplicaticm were carlv iccl (it dui inig 19910 tco cbtail Ivlclersseed c1' recrUIInericled arid licrfvrising elite lities avid, Iliceftic, till seed rcueiests iiom IRAScientists and parastalals. Vavielies firn which breeder sced is heing pioduced are IR 46, 
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BKN 7033-3-3-2-2-3, Katsiing Sen Yti, C'(2A 8, 'laiutmt V, It 7167-33-2-3, IA 212, ITl'A 
222, CISADANE. 'lox 3145-Toc-34-2-3, and '1oc 3145-'Ioc-34-2-3. 

Tabl1, Performance of top ten entries innediua (hration Observational
 
Yield Trial conducted under Irrigated conditions at Ndop Plain
 

during 1990 wet season.
 

REACTIONS TO (0-9)88 
GRAIN 50% PlANT 
YIrLD FLOWER HEIGHT LEAF NECK SHEATH GLUIE 

ENTRY KG/HA (DAYS) (CH) BLAST BLAST ROT DISC. 
------------..-------------------------------------------------------------


Tox 3145-Toc-34-3-3-l 

Tox 3145-Toc-34-3-3-2 

Tox 3145-Toc-34-3-3-3-1 

Tox 3145-Toc-2-4-1-1-1 

IR7167-33-2-3* 

Tox 3114-Toc-2-4-2-1-2 

IR18482-PLP 3-3--2-1-1-1 

NR 10073-167-3-1-3 

B 4449D-12-SR-1 

IR13105-60-30-3-1-2-1 


6797 118 94 3 3 3 1 
6692 128 94 3 3 1 1 
6568 118 95 5 5 3 1 
6015 122 99 4 3 5 5 
5430 112 103 5 3 3 3 
5181 122 99 5 3 3 3 
5016 103 115 4 3 3 3 
4855 99 112 4 1 3 1 
4707 119 103 3 3 3 3 
4707 100 106 4 3 3 3 

Ilean of 28 Entries 4508 
...........................................................................
 

* Check variety. 
,* Scoring based on the IRR Standird Evaluation System for rice, 1988. 

Toc - Tropical ory:a Canproon - Camtroon norenclature for varieties 
developed inthe country. 

Tabe Performance of madium daration entries inPreliminary Yield Trial
 
conducted under irrigated conditions at Mdop Plain during 1990 wet season.
 

ENTRY 


IR7167-33-2-3* 

Tox 3145-Toc-34-3-3 

Tox 3145-Toc-38-2-3 

Tox 3145-Toc-34-3-4 

Tainan Vk 


GRAIN P RA 
YIELD HEIGHT 
(KG/HA) (CII) 

5599 98 
5569 96 
5358 90 
5202 94 
5197 88 

Tox 3145-Toc-34-3-3-3-1 5117 96 

B 29839-SR-29 4916 91 

IR14632-65-2 492 97 


...........................................................................
 

Hean of 8 Fntries 

L.S.D. (5 %) 

C.V. (%) 

* Check varieties. 

50 % 
FLOVER 
(DAYS) 


101 

111 

115 

116 


REACTION TO (0-9)'*
 

LFAF HFCK GLUESHEATH 
BLAST BLAST ROT DISC.
 

5 1 1 3 
3 3 3 1 
3 3 3 3 
3 3 1 3 

lfy 2 1 1 1
 
117 3 5 1 3
 
108 3 3 3 1
 
107 3 5 1 1
 

5181
 
-ns.
 
11.0
 

** Scoring based on Standard Evaluation Systen for rice, IRI, 1988. 
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Table 3 Performance of medium duration entries inAdvanced Yield Trialsconducted under irrigated conditions at Ndop Plain during 1990 wet season. 

RFATIONS TO (0-9)*

GRAIN PLAHT 50% --------------------------
YIELD 
 HEIGHT FLOWER LEAF NECK SHEATH GLUNE
 

ENTRY (KG/HA) (CH) (DAYS) BLAST BLAST ROT DISC.
 

Tox 3145-Toc-34-3-4 
IR15579-135-3 
Tox 3145-Toc-15-2-l 
Tox 3145-Toc-34-3-3 
Tox 3145-Toc-34-2-3 
Tox 3145-Toc-34-3-1 
Tox 3145-/toc-38-2-3 
IR7167-33-2-3* 

5411 
5381 
5175 
5170 
51,5 
5061 
5048 
5040 

96 
110 
93 
96 
92 
94 
86 
99 

120 
114 
120 
119 
125 
121 
121 
115 

3 
2 
3 
3 
3 
4 
3 
4 

3 
3 
3 
3 
3 
3 
3 
3 

1 
3 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
3 
1 
1 
3 

IR2061-522-6-9 5006 101 117 3 3 1 3 
B 2881-F-SR-62-5 
B 2982B-SR-62-3-1-4 
IR13045-104-1 
B 29839-SR-29 
B 4449D-126-SR-61 

4990 
4981 
4657 
4582 
4580 

85 
99 
106 
92 
89 

113 
116 
112 
121 
114 

3 
3 
4 
4 
3 

3 
3 
3 
5 
3 

1 
1 
1 
3 
1 

3 
3 
1 
2 
2 

IR14632-65-2 
Tox 3344-Toc-3-4-1 
Tainan V* 

4520 
4536 
3748 

97 
108 
86 

118 
126 
111 

5 
3 
2 

3 
3 
1 

1 
1 
1 

1 
1 
3 

lin{n
of 17 Entries 4887
 
L.D.S. (51) ns. 
C.V. () 11.77 

* Check varieties. 
** Scoring isbased on the Standard Evaluation Systen for rice, IRRI, 1988 

IDb.l 
Numbnr of entries and selections from various INGER-Africa

Nurseries screened under rainfed upland conditions at Hbo
 

Plain dierinq 1990 wet seanon.
 

DAIE OF IUIBER OFIIUIIHER
NURSERY SEEDING OF FNIR[ES SELECTIONS 

- African I!pland Rice 
Prelininary Scronning set,AURIISS - 1990 
 20-6-90 150 
 31
 

- African Upland Rice
 
Observational Nursery,

AURON - 1990 20-6-90 100 
 25
 

Total 
 250 56
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TAble 5 Performance of the top twelve entries and the check variety Inearly
 
duration Observational Yield Trial conducted under upland conditions 

at Rho Plain, 1990 wet season. 

REACTION TO (0-9)** 

GRAIN PLANT 50% -------------------------
YIELD HEIGHT ELOWER NECKLFAF BROWN LEAF 

ENTRY (KG/HA) (CM) (DAYS) BLAST BLAST SPOT SCALD 

UPL RI 7 4238 100 98 3 1 1 3 
Tox 3118-47-1-2-2-1 3864 104 115 1 5 1 1 
Tox 1767-3-1-1 3663 110 ]01 1 3 1 1 
To 3118-2-E2-2-1-1 3523 95 111 4 3 1 5 
ITA 175 3325 110 99 3 3 1 3 
WABIS 7 2994 113 95 3 1 1 5 
Toy 3108-43-1-3-2-3 2984 97 115 5 5 1 5 
ITA 165 2882 107 82 3 1 1 3 
ITA 301 2732 102 100 3 1 1 5 
TG R 68 2676 115 86 3 1 1 5 
Tox 3118-4-E2-3-5-3 2664 100 115 4 5/7 1 5 
IR4505-4-1-15 2573 115 106 4 3 1 5 
H 55* (Mean of 8 entries) 1876 100 99 3 1 1 5 
IRAT 10A 
(Mean of ."entries) 1493 70 72 3 5 1 5 

Mean of 68 entries 2047
 

* Check varieties - Mean of replicated plot.
 
** Scoring for diseases based on Standard Evaluation System for
 

Rice, IRRI, 1988.
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Table 6 Performance of early duration entries in Preliminary Yield Trial
conducted under upland conditions at Hbo Plain during 1990 wet season. 

-----.......................................---------------------------


REACTION TO (0-9)** 
GRAIN PLANT 50% -------------------------
YIELD HEIGHT FLOWER LEAF NECK LEAF BROWN


ENTRY (KG/IIA) (CM) (DAYS) SCALD SPOTBLAST BLAST 

Tox 1769-3-1 3765 104 99 3 1 5 1
 
IR 14632-2-3 3200 147 103 3 1 5 1 
IRAT 104 
 2728 125 103 3 1 5 1
 
Tox 1870-24-103-1-1-3 2382 128 90 3 3 5 
 1
 
N 55 2310 132 93 3 1 
 5 1 
TGR 78 
 2130 129 99 3 1 5 1
 
Tox 955-208-2-101-3-1 2070 116 108 4 1 5 1
 
Tox 1857-102-2-1 2015 132 100 3 1 5 1
 
Tox 1941-13-102-1 1889 109 
 99 3 1 5 1
 
IDSA 17 (IRAT 269) 1740 110 78 
 3 1 5 1
 
IRAT I0* 1546 93 73 3 3 5 1
 

.................................... 
 .....------------------------------

Mean of 12 Entries 2231
 
L.S.D. (51) 608
 
C.V. (%) 14.1 
.........................................-------------------------------

Check variety.
** Scoring according to the Standard Evaluation System for rice, IRRI, 1988. 
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Table 7 Performance of entries inearly duration Advanced Yield Trials 
conducted under upland conditions at Mbo Plain during 1990 wet season. 

REACTIONS TO (0-9)**
 
GRAIN PLANT 50% --------------------------


YIELD HEIGHT FIOWER LEAF NECK LEAF BROWN
 
ENTRY (KG/HA) CN) (DAYSI IMAST BLAST SCALD SPOT
 

UPL 41-7 3734 108 83 3 1 5 1
 
IRAT 216 2771 105 95 3 1 5 1
 
IDSA 6 (IRAT 216) 2733 100 93 3 1 5 1
 
IRAT 170 2089 117 93 3 1 5 1
 
ITA 301 2067 96 95 3 1 5 1
 
H55* 2056 100 93 3 1 5 1
 
IDSA 10 1895 107 75 3 1 5 1
 
IRAT 144 1849 100 76 3 1 5 1
 
1379-3 1821 113 92 3 1 5 1
 
IRAT 132 1706 107 93 3 1 5 1
 
IRAT 140 1672 103 93 3 1 5 1
 
ITA 128 1670 110 97 3 1 5 1
 
ITA 305 1559 95 96 3 1 5 1
 
IRAT 10 1373 88 73 3 1 5 1
 
Tox 1012-12-28 1253 120 99 3 1 5 1
 
IRAT 112 1160 105 75 3 1 5 1
 

Hean of 16 Entries 1963
 
L.S.D. (5%) 772
 
C.v. (%0 207 

* Check varieties. 

** Scoring based on the Standard Evaluation System for Rice, IRRI, 1988. 
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TM.gj8 Performance of entries and the check variety in African UplandRice Advanced Trial conducted under upland conditions at Hbo Phin during 
1990 wet season. 

REACTIONS TO (0-9)**
GRAIN PLANT 50% ---------------------------
YIELD HEIGHT FLOAWER LEAF NECK LEAF BROWNENTRY (KG/HA) (CM) (DAYS) BLAST BLAST SCALD SPOT
 

ITA 301 
 2017 102 99 3 1 
 5 1
IRAT 10 
 1982 90 72 3 3 
 5 1

IRAT 112 1875 104 76 3 
 3 5 3
ITA 321 
 1790 114 99 3 
 1 5 1
IDSA 10 
 1702 100 80 3 1 
 5 1

IRAT 147 1679 123 101 3 
 1 5 1

IDSA 16 1302 100 76 3 
 3 5 1
IRAT 136 
 1216 99 ill 3 
 1 5 1
1155 1128 103 99 
 3 1 5 1
 
Tox 1012-12-28 1117 95 102 3 
 1 5 1
ITA 130 
 1069 130 97 3 
 1 5 1

ITA 132 1060 110 94 3 
 1 5 1
Tox 1011-4-A2 856 90 72 3 
 3 5 1

lTA 135 836 109 91 3 
 1 5 1

ITA 150 
 775 115 75 
 3 3 3 1
 

Mean of 15 Entries 1360
 
L.S.D. (5%) 588
 
C.V. (1) 22.6 

* Check vareity.
 
** 
 Scoring for diseases based on Standard Evaluation System for Rice,
 

IRRI, 1988.
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------------------------------------------------------------

1ib!e. Performance of entries inNational Coordinated variety 
trial conducted under irrigated conditions at Ndop Plain (orth 
West), Lagdo (North) and Yagoua (Extreme North) during 1990 wet 

season. 

GRAIN YIELD (KG/HA
 

ENIRY NIDOPLAGDO HEANYAGOUA 

IR7167-33-2-3* 5127 4956 6154 5412
 
CISADANE 4815 5214 6120 5393
 
Tox 3344-Toc-3-4-I 4548 5447 6181 5392
 
CICA 8 4518 4539 6794 5284
 
Tox 3344-Toc-34-3-2 4596 6050 4974 5207
 
IR7167-33-2-4 5582 4392 5304 5093
 
BKI7033-3-3-2-2-3** 5221 4888 5104 5071
 
Hang Ng Hiep 75 423 470 6224 5039
 
ITA 222 1816 3910 6388 5038
 
KAUSIII{HG SEN YU 4836 5027 5191 5018
 
ITA 212 4140 4469 6319 4976
 
ITA 301 4652 4050 6173 4958
 
IR16 **' 4782 4876 5182 4933
 
Tainin V 3187 593 4991 4657
 
B 2161C-IIR-57-1-3-1 4955 478 4236 4646
 
Tox 3115-34-2-3 4315 4748 4604 4556
 
B 29838-SR-51-1-l-2 4741 4120 3984 4282
 
RfR 29692 5093 4050 2587 3910
 

Mean of 18Entries 4693 4747 5361 4937
 
L.S.D. (5%) 449 564 708
 
C.V. (1) 14.45 13.63 10.88
 

* Check variety at Ndop Plain. 
Check variety at Lagdo.
 

** Check variety at Yagoua.
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Table I0 Performance of entries inNational coordinated variety trial
conducted under upland conditions at Santchou -Xbo Plain and Babungo 

- INdopPlain during the wet season of 1990.
 

GRAIN YIELD (KG/HA)
 

ENTRY 
 BABUNGO SANTCHOU HEAN
 

ROK 2150 2884 
 2517
 
IRAT 112 3250 1507 
 2379
 
ITA 120 2950 1651 2302
 
ITA 128 2675 1913 2294
 
IRAT 109 2900 1591 
 2246
 
IRAT 161 2153 2114 2149
 
IRAT 79 2475 1787 
 2131
 
IRAT 216 1650 2509 
 2080
 
IRAT 109 2350 
 1712 2031
 
ITA 208 2200 1828 
 2014
 
IRAT 10* 
 2075 1920 1998
 
ITA 301 1528 2348 1938
 
IRAT 132 2300 1315 
 1808
 
ITA 257 1625 1416 1521
 

Hean of 14 Entries 2306 1895 2101
 
L.S.D. 
(5t) 357.2 599.11
 
C.V. (1) 10.84 16.51
 

Check variety.
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3.2. RICE AGRONOMY
 

3.2. I. INTROI)IJCTION 

The emphasis of the rice agronomy unit research was given to the managemeat of 
fertilizer practices and to fertilizer products as well as to cultural management practices of 
selected rice varieties aitned to support the varietal improvement program. It also oriented 
part of its progran on cropping systems component techniques and rice-based cropping 
patterns. Three locations were chosen ill1990 corresponding to the rice ecologies of the 
Western highland: l)schang Frrn, Mho PI;hin and Ndop Plain. 

A lotal of 14 trials (8 illthe first season and 6 ill were planned fortie second season) 

Mho Plain. In Nd(op, the Iisl and 7 ill
12 expelirrlents wilh 5 ill tie seconl season were es
talished. I)sclha, sltalioiithe iirst seasi added (o tile Iaiholahryn rcccived only I trial oi ill 
studies. All the trials as planned were plhted and only the first season trials data are 
compiled for this report writing because all the second season, and especially rice trials, are 
still illthe field since they will reach their maturity stage and he harvested in late IDecember 
1990 and Janualy 1991. 

Climatic conditions wilh total rainlall and mainfall disirillion during the year were 
about normal. '[he only problem faced was the post-harvest management of trial products 
due to the misfunction of the dryer leading to the deterioration of sonic products like beans, 
soybean and maize. 

3.2.2. OUTPUTS AND ACCOMPISIIMI-NrUS 

)ur 1990 lials ate the on going expeiinenis of' 1489 so that tilegoals remained tile 
same that is to improve irrigated rice vields through better agronomic practices and identity 
suitable rice-based cropping pattern to improve total farm income. 

GOAL: To improve irriwrted rice yield through better agronomic practices and identify suitable rice-based 
cropping patterns to lprove total farm Income. 

Sub-Goal Outputs Accomplishments
 
..............................................--------------------------------------------------------
1. Identify optimun dates of 1. Ho data yet available. 1. Waiting for rsults.
 
planting to achieve ntable and
 
high yields innew cultivars.
 

2. Identify bpst fertilizer 2. Data not yet compiled. 2. Waiting for results.
 
products and fertilization
 
practices to optinize rice yield.
 

3. Identify optimum plant 3. Waiting for data. 3. Waiting for results
 
spacings for promising selection.
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Sub-Goal Outputs Accomplishments 

4. Identify better harvest tine 
to improve milled-rice out-turns. 

4. Trial still on the field. 4. Waiting for results. 

5. Identify economic control 
techniques for scirpus sp in 
irrigated rice plots at Hdop 
Plain. 

5. Trial at maturing stage. 5. Waiting for results. 

6. Estimate soil nutrient 
availability and plant uptake by 
crops inrelation to fertilizer 
application. 

6. First year data on available 
P indexes for a long-term P 
response trial at Dschang. 

6. Results not yet available. 

7. Data for year 3 at Hbo and 
 7. Two rows of rice alternating
7. Identify appropriate rice Hdop Plains. 
 with one row of soybean at
based cropping patterns and 
 ippropriate spacing isthe most
component technology suited to 
 profitable pattern for ricespecific ecology, 
 soybean association at NbO Plain.
 
Better maizc,, sweet
cowpea, 

potatoes, cassava, fertilizer
 
needs and cropping patterns of
 
these crops for better
 
perforrance were identified.
 

3.2.3. OTHIER ACTIVITIES 

Rescarchers of the agronomy unil prt,icipated in the IRA 1989-199ff Regional
Program Planning Meeting in Jariuary 1990 at 13amenda. 'Thei unit also pli ticipated in the
IlTA/USAII) rice research evalkatio in Autgust in l)schang. The unit participated with their
article in the publication of he lealllet "CICA 8" and prepared the "Guide of Rice Cultivation 
in Cameroon" for futuie publication. 

- A cassava )anel was organied al IRA-Anlen a Sanlc f'ohr fi Ve cassava chnes 
alicady tes ed lor their yield 1i)cl miuance, ol Seltoulor 3rd 1990. 

- Seeds of soinc selcctel cowpca lines adapted to 3 ecologics (Mho Plain, NdoplPlain 
and Ialhngo) wcie scnt ly the tini it) fle IRA head(uIailers for fitther extension. 

- Mr. 1lirang a Madong took i)art at MI)o Plain to he lIlA E.E.C. on-farm l)roject
evaluation held in OcLober 1990. 

- Dr. Roy attended the Amneican Society of Agronoimy metling in the USA in October 
1990.
 

- lhe unil pre;ented the 5 year acivity tepoit at lie internal coordination meeting held 
at IRA-Dschang in November 2nd 1990. 
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3.2.4. RI3SI'ARCIl FINDINGS 

The findings repoited are mainly hased on data collected on the first cycle trials which 
are mostly rainfed upland trials. Findings fronm the second cycle trials cannot be available 
since they concern i igated rice trials. 

3.2.4. I Malctials aud_MKetods
3.2.4. I. I 'l_ atjnicits 

Raij"feIpanottrials.: The rainfed upland triais in the three locations concern experiments 
on rice-based cropping pattcrns and cropping systems component technology development. 
They include fertilizer response in maize, soybean, applied phosphate response in maize, 
soybean and p1hs:1eol,,is beans, yield evaluation on various varieties and clones of cowpea, 
sweet potaho and cassava, and inaize-soybean, and rice-soybean intercropping under rainfed 
upland conditions. 

3.2.4.1.2 _ 

lie upland Iials of the first season were completely rainled. 

3.2.4.1.3 Experirunlali)esignj 

'Ilie experimental design Ior the first season trials was Randomized Complete Block. 
The nuinher of replications varied front 4-6. Plot sizes varied from 22.5 to 50 square meters. 

3.2.4.1.4 '.Ls ltjva rs 

Recoailiiciidled va:icties for the vaiions ecologies were used except those for varietal 
evaluation anid seleci i. Nantes of var icties are given in individual tables. 

3.2.4.1.5 SqoilAnalysiS 

The available soil P content for the Applied Phosphate trial in maize, soybean and 
heati was olitained wy ari:Iy inv the soils sa11111,)S at IIRA-IDschang Apgrmonmy laboratory 
following "seiccted lnil iods of soil and ilant arialysis (11IA mannal series no. I, December 
1979). 

3.2.4.1.6 Salistical. Analy~is. ojata 

I lie tiaditior'al analysis of variance was used as well as the test of significance using 
the STATI1CF statistical program for all field and harvested data. 

3.2.4.2 RESULTS 

'ihe only restills as we said earlier ae those of the list season trials concerning 
rainfed upland expernirimt the second season rice trials are still in the field at the moment 
these results were conipiled. 
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3.2.4.2.1 xlJizcrR Sclq__Maiz¢ 

This trial aimed to determine fertilizer needs on newly developed maize varieties foroptiti yic',d in MIo and Ndop Plains soils ecolog ies and to confirm magnesium and/or
sulfur deficiency inmaize at Mbo Plain. 

At Ndop Plain tlhetrial was conducted in early April 1990 in irrigated rice plot(harvested in January 90). It is the second year of this experimen. The maize response tofertilizer was highly significant (see treatments and results in table 1) to the various rates.This result confirms the last years indicating Ihat residual effect of ferilizer applied on riceis very low otn following upland crops. For this season, the 90-90-60 (N-P O-K)20) gives the 
best yield andiis therefore recommendable. 

At Mhio Plain, lite ditference ariong tteatmerts was also highly signiicanlt. VarietyCMS 8501 gave tire nrraxininii response (o ltlilizatio relatively to variely ('MS 97(04. '1helast year's findings conceniung magnesium and/or sulfur deficiency inmaize seeris to beconirmed since plots receiving 2(M) kg/ha of suilpornag present more vigorius and green
plants (see results in table 2). 
3.2.4.2.2 .!Jr:Iiz.rRponse r ybean 

'Ihis is the seoird year of this itial in Ndtp I'lain and tie first seasoi in Niho Plainwhere tis ctop is newly iltioduced. At Ndop Plain resuls show a high response of soyheanto fertilizer (see table 4). 'lhe maxinrium yield performance was obtained with an applicationof I() kg 1,0,. '1his rcstilt agrecs willi that observed wilh imaize fillowing itrigaled rice,assuming that upland crop does not benefit trom residual fertilizer of the irigaled rice crop. 

In Mh l r'lin, ,i\lii oiluland l](ot.'tile lial was lie lesult show a vely low yield
of soylle;n die to tlre fact llattilesoybean ger itiihiiioni was vely low. 'I his explains the high 

patlters expel imelts wcre condtiled at Mho Plain irder npland 

CV oblained in tale 5 . ill laking into 
show tire ricedl of I'"0 fior sovliean. 

atcoititihe last years resilts, tire present results 

3.2.4.2.3 IfUcc_ Qf -Maiz:S y n_-A RL9ic--Soy-hvanCliwpAss l O -1_'ad_I ._ns. 
.On Iicir (hain Yield]s. 

' iese association 
conditions. It is tire lhird year fur lite rmie-soyhcan pioiietn. Resulls (oinlable 3) indicatethat tie association is mlre beneficial to iaize when comined wilh arl application ofphosphate. In hictl difererte atrmlil, tleat nerits is ihighly signilicant. 'lire opliuilm aizeyield is obtained when 2 rows ifmaize alletnate wtlh one row of soybean receiving 250 
kg/ha ol phosphale. 

(nrvesly, tilevaiionts Ireaftnlts wilh soylicahi lnllnlshow any sigitificall lillteience. 
The ais(ociaitionrl(ts , tinot 1itlil soyhcart. 'I he lii gi telliecinof valiation is exliliied by (lie
bad geliliinrliill iotsiyl)cal seeds used.
 

106
 



Tile second year rice-soybean experiment indicates that tile 2 rows of rice alternating 
with one row of soybean is more profitable tor rice. The appropriate pacing is shown in 
table 10. Last year results reveal that tlis pattern did not generate a significant decrease in 
soybean yield. But this year we were not able to confirm this result because of tile poor 
germination of soybean. 

3.2.4.2.4 (kain-Yidd&QLCrops n Rice-Based T oCycl 

This experiment aimed to develop appropriate rice-based cropping pattern for specific 
ecology in order to improve total farm income and sustain land productivity. Results will not 
be reported for this year since second season rice trials will be harvested in January 1991. 
At Ndop Plain the study was conducted with an irrigated rice-based system and is running 
its third year. We conduct this experiment in Mbo Plain with Lpland rice-based system for 
the same time. The various patterns and partial results are on table 6 and 7. 

'File yield responses indicate that tihe trends conform with those obtained during the 
two past years. In both locations pure maize or pure soybean or maize-soybean association 
(,wen if soybean had poor germination) give substantial gross income to add to the one rice 
will generate. 

3.2.4.2.5 ComwpeaUtainY itd -1l.aluation 

Yield evaluation trials of cowpea lines selected in different ecology last year in a 
varietal cowpea evaluation was conducted at Santchou (Mbo Plain), and Ndop Plain 
(Bamunka and ltabungo). In Mbo Plain, tile Mutant geant 31-1-2 followed by IT 85D-2/9 
have outyielded the other lines (see results and varieties in table 9). In Ndop Plain, at 
Bainunka frirm like at Balungo, the local variety called M:nkon Local gives the best yield 
perforinance (see tesults and varieties in tables 8 and 14). 

3.2.4.2.6 _ 

T1his evaluation of 'I113, I 1 and local Santchou clones is conducted for the third 
time tinder Mbo Plain soil climatic'conditions to evaluate their yield performance. The trial 
wa.fheld with no major prolleIn. The results compiled in table 12 (foes not show any 
significant (lilfetence among the thiee clones planted without any fertilizer. This year tile two 
improved clones Tlb I and 1112 outyielded the local one and both seem to be well adapted 
to Mbo soil conditions. Further experiments are necessary to indicate the most adaptable. 

3.2.4.2.7 Yield Performnce Ijvaimion Of Five Cassava Clones 

Planted in April 1989, five cassava clones were evaluated for their varietal yield 
performance in observational plots at Mbo plain soil climatic conditions. Results on table 13 
do not indicate any significant difference among clones. 
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Ible 1:Fertilizer response Insaize vYlety early white Inan Irrigated
rice-based cropping pattern (Ndop Plain 1st cycle 1990).

Fertilizer rate (kg/ha) Grain kq/ha 
 Plant helght Plant harvest
" P205 Y Yield Cm No./Plot
 

0 0 0 2810 2.09 198
 
30 30 20 
 3322 2.32 
 212
 
60 60 40 3764 2.29 233

90 90 60 
 4310 2.22 
 234
 

120 90 60 4269 2.48 233
 

F (Variety) 
 ns 
 ns
 
F (Fertilizer) 
 ns
 
F (Var x Fert) ns 
 ns 
 ns

SEH : 396.74 0.23
 
C.V. (n) 11% 9.9 1 

-----................................ 
...--------------------------------
1: Average of four replications

*: Significant at the 5 %level
 

**: Significant at the I Ilevel
 
ns: Non significant
 

MOJ&2 Fertilizer espoise In maize variety cKq 8704 pnd OIS 8501 hbo 
Plain 1990 Ist Cycle (4th crop)

Grain Plant Early
Fertilizer (kg/ha) 
 yield Plant Ht. harvest harvest
 
N PIO K20 
Sulpo uag kg/ha (Ca) no/plot no/plot
 

------ 15 -2--------------------------------------------


C S 8704
 

0 0 0 
 0 2670 100 165 
 147

60 60 40 0 3755 112 173 144

60 60 40 200 3707 123 174 
 147

90 60 60 0 
 4922 127 
 173 166

90 60 
 60 200 4895 131 173 170
 

Mean 
 3990 118.6 171 
 155
 

OIS 8501
 

0 0 
 0 0 3959 135 
 129
60 60 
 40 0 4606 131 
 150
 
60 60 40 
 200 5907 152 
 167
 
90 60 60 0 
 4831 131 
 165

90 60 
 60 200 6420 143 
 180
 

Hean 
 5145 138.4 
 158
 

F (C0S 8704,k ns 
 ns ns

F (C0S 8501) 
 ns ns ns
 
SEH (C4S 8707) + 774.89 23.38
 
SEl(CHS 8501) + 942.99 12.15
 
CV (CHS 8704) 1 19.4 19.7
 
CV (CIS 8501) 1 17.9 8.8
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Tab3 Effect of maize-soyabemn association patterns and phosphate levels 
on maize (variety 04S 8501) and soybean (var sj 32?) grain yield.
 

Hbo Plain 1990, 1st cycle (3rd crop)
 

Maize - maize Soybean - soybean
 

£ 0 Yield Early Plant Plant Yield
 
Cropping (tg hA) (kg/ha) harvest height harvest kg/ha
 

no/plot ca no/plot
 
-------------------.7 --------------------------------------------------------

Maize pure P11  0 2669 66 88.5
 
Maize pure P12  50 3184 70 100.5
 
Maize pure P1, 200 3147 87 118
 
Soybean pure P2 0 50 356
 
Solbean pure P2 50 77 496
 
Soybean pure 3 200 76 606
 
Maize-soybean2 |31 0 2432 43 107 27 120
 
Maize-soybean2 P32  50 3131 48 119.25 22 i04
 
Maize-soybean2 P33 200 3989 58 130.25 22 89
 
Haize-soybean3 P41  0 2273 45 105 30 136
 
Maize-soybean3 P42  50 3036 53 110.25 28 152
 
Maize-soybean3 P43  200 3595 58 133.5 18 64
 

Mean 3046 59 112.5 39 236
 

F * ns
 
SEN + 718.19
 
C.V. (1) 21.4 

1. Average of fo:ar
replicatit,'s
 
2. Intercrop
 
3. Planted together
 
*: Significant at the 51 level
 

•*: Significant at the 1 1 level. NS: Non significant
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Table Fertilizer response insoybean variety sj 320 ina two cycle iigated

rice base cropping patterns InNdop Plain ist cycle 1990
 

...........................................--------------------------------

Fertilizer rates (kg/ha) 
 Grain yield Plant harvest Plant height


N P205 K20 (kg/ha) no/plot (cm)
 

0 0 0 2226 
 110 63.5
 
30 50 
 0 2036 
 113 70.5

30 100 0 2576 
 100 72.75

30 150 0 2226 
 116 71.25

30 100 30 1969 109 69
 

F 
 ns 
 ns
 
SEN + 
 271.38 16.12
 
C.V. (t) 12.3 14.7
 

1. Average of four replications

* Significant at the 5 1level
 

** Significant at the I Ilevel
 
ns Non significant
 

D Fertilizer response in soybean (var. sj 320) inasoybean-rice.
Upland rice-based cropping pattern1. Nbo Plain 1990
 

--..-....--........--.............
-... 
 ...--------------------------------
Fertilizer (kg/ha) 
 Grain yield 2 Plant harvest
 

N P205 2 (kg/ha) no/plot
 

0 0 0 
 682 10
 
30 50 
 0 1020 119

30 100 0 922 101
 
30 150 0 579 59
 
30 100 30 887 59
 

tlean 
 818 88
 

F 
 ns

SEN + ns
 

435.14 33.04
C.V. (1) 
 50.1 37.7
 

1. Average of four replications
 
, Significant at the 5%level 

** Significant at the 1 level 
Non significant.

Soybean plots had poor germination resulting in
 
poor yield and high C.V.
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Table 6 Grain yields of different crops inIrrigated rice-based tuo cycle
 
cropping patterns1. Idop Plain 1st cycle (1990)
 

...........................................................................
 

Cropping pattern 1st cycle grain yield kg/ha
 
1st cycle 2nd cycle Maize soybean peanut bean cowpea rice LER
 

Maize pure rice 4620
 
Soybean pure rice 2160
 
Peanut pure rice 966
 
Local bean pure rice 1298
 
Cowpea pure rice 
 759
 
Maize/soybean2 rice 3470 961
 
Maize/peangt2 rice 4414 433
 
llaize/bean rice 4431 769
 
Maize/cowpea2 rice 4081 333
 
Mixed crop
 
Maize/bean/peanut rice 2177 455 800
 

lean 38655 15605 618 955 546
 

1. Average of four replications
 
2: Intercrop
 

TiaobY7 Grain yields of different crops inupland rice-based two cycle
 
cropping patterns. (mbo Plain 1990 Ist cycle)1
 

...........................................................................
 

2nd cycie
 
Cropping patterns 1st cycle grain yields (kg/ba) rice yield
 

(kq/ha)
 

1st cycle 2nd cycle maize soybean peanut cowpea rice rice LER
 

Maize pure rice 2790
 
Soybean pure rice 1006
 
Peanut pure rice 1255
 
Local bean pure** rice
 
Copea pure rice 1100
 
il1ize/FoybA1n* rice 2705 381
 
lalze/pranut* rice 951 556
 

HIalze/beank rice 2110
 
llaize/co:pehl rice 1870 778
 
Traditional
 
(nixed crop)
 
Haize/cowpea/
 
peanut rice 1172 175 475
 
Rice rice 1291
 
Grass fallow rice
 

lean 19335 518 662 784 1291
 

1.Average of four replications
 
* :Intercrop 

** : Local bean corpletely danage by Aschoshita fungus at flowering stage. 
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Table Cowpea grain yield inreplicated yield trial Ndop Plain 1990 

Grain yield (kg/ha)
 

Variety I 
 if III IV Bean
 

TVX 1850-01E 1820 2000 1774 
 1734 1832
Tardif 22 
 1462 1148 994 
 820 1106

Mutant Janne claire 1708 130 
 1203 1117 1332

Hankon local 
 1928 1920 1668 
 2197 1928
 

F , 
SEN 	 + 202.02

C.V. 	 (1) 13 

*: Significant at t!ie51 level
 
i*: 	 Significant at the II level 

Table Cowpea grain yeild inreplicated yield trial. Ibo Plain 1990
 

---------...................................-----------------------------


Grain yield (kg/ha)
 

Variety 
 I I III IV Roan 

Hutang geant 31-1-2 1555 1362 1150 1460 1381.75
 
IT85F-2020 
 1330 695 
 632 1250 976.75
 
IT85F-953-3 
 700 500 675 637 
 628

IT85D-219 
 1225 1250 1125 
 1425 1256.25

IT82E-32 
 1100 
 i67 1250 1125 1160.5
 

F 	 ,
SF1 	 4 184.82

C.V. (1) 	 17.2 

* 	 Significant at the 5 1level
 
Significant at the II level
 

112
 



Table Effect of upland rice (IRAT 10) and soybean (sj 320) associations 
on their yield performance . Kbo, Plain 1990 (2nd year). 

RicO Soybean
2 

yield yield Plant harvest 
Association Pattern (kg/ha) (kg/ha) no/plot 

Rice pure (inrows of 30 cm) 2991 - -
Soybean pure (40 cm x 25 ca) - 826 83 
One row rice and one row soybean 2803 120 22 
Two rows rice and one row soybean 3326 60 12 
Two rows rice and two rows soybean 1850 270 35 

Hean 2742.5 319 38
 

F * ** 
S01 + 795 
C.V. (1) 24 91
 

1. Average of six replications
 
2. Soybean plots had poor germination resulting inpoor yield and high C. V.
 

* Significant at the 5 % level 
Significant at the 11 level
 

ns lion
significant
 

!-.bg.J.l Rerronse to applied Phosphate inpaihe, soytein and phoseolus bean 
- lhchang faru 1990 (Ist year)

1 

Haize Soybean P.Bean
 
Grain plant Grain Plant Grain Plant 

Phosphate level yinld hirvest yipld hirvet yield harvest 
kg/ha Fq/hl no/plot kq/hi no/plot kg/ha no/plot 

0 4007 113 691 356 731 399
 
50 1231 119 699 263 817 410
 

200 1289 147 1063 367 810 407
 
...........................................................................
 

Hean 4176 116 817 328 786 405
 

F A1* ns 
SEll+ 236.60 
C.V. (1)12.3 1 

1. Average of four rqplications
 
* Signifivint at the 5 t Ivel 

** Significant at the 1 level 
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7-able Yield performance of selected potato clones at Hbo Plain' 
1st qcle 1990. 

Tuber yield (t/ha)

Clones
 

I IT III IV (t/ha)
Ilean 
..........................................---------------------------------

TIB 1 
 36.16 31.83 17.99 18.66 26.16
 
Local Santchou 19.83 33.83 18.16 
 21.5 23.3
 
1112 
 34.33 21.83 35.16 28.66 
 30.0
 

F 
 nr
 
SD! 4 6.89

C.V. % 25.4
 

I. Average of four replications. Grown in12 a 
x 5a pots without
 
fertilizer application.
 

Table 13 Yield performance of five cassava fresh tuber clones In Mbo Plain 
soil climatic conditions 

Fresh tuber yield ton/ha
 
Clones --------------------------------------------------------


I 
 ]I 1ll IV Total Hean
 

8017 
 65 24.4 23.5 
 41.4 154.4 38.6
 
8034 59 55.6 51.1 38.5 207.2 51.8

Local red Santchou 23.75 32.7 41 
 52.3 149.7 37.4

8061 42.3 23.5 
 45 46.4 157.2 39.3
 
Sangale 32.9 35 32.5 
 27.9 128.3 32.1
 
..........................................---------------------------------

F: ns
 
Sn! f 12.63
 
C.V. 31.7 % 

Rahidj4 Cowpca grain yield inreplicated yield trial1 
3abungo 1990 1st cycle. 

Grain yield (kg/ha)
 
Varieties --------------------------------------- 11ean
 

I I] I1 IV
 

Hankon Local 1725 1750 190) 1550 
 1731.25
 
Tatdiff 22 1375 1200 1350 1125 
 1262.50
 
flutant Precoce 1175 1275 1000 
 1150 1150.00
 
TVX 1850-OlE 1400 1275 1300 1325 
 1325.00
 
IT85F-2020 900 
 1050 
 950 1075 993.75 
IT823-32 650 
 725 400 875 
 662.25
 
It83D-219 900 825 
 1000 800 
 881.2
 
Vita 7 1100 
 l1l 1275 1175 1250
 
..........................................---------------------------------

F 
C.V. 111 
Sf1 4 127.23 
* Significant at the 5% level.
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4. J1RIALS AGRONOMY RIj_! AR fli iI 

4. I. INTROi)UClION 

The NCRE. Cereals Agronomy Unit, based at IRA/(arouia, conducted in 1990 a set 
of field experimenis on the agronomy of maize (.va Mays), and Sorglin (S-qr m 

o_ it the lowland savanimand the highland plateau of Adanaota of North ('ameroon. 
Two kinds of rcsearch were caricd oti by our team: a- oln-station exrehritents Mttwo main 
locations: D.jalingo (low lands) and Mhang NIhilnii (highlanlds); h- (n-latin ICSM/dcnonstrations 
conducted in 13 villages of the West and South F.as! enote egions, and 4 locations inithe 
Adamaoua province. A special research oplmation: "mais de case lour p6riode (Ie soudure" 
green maize as a comi un(d Cil fIr limiicr ivitod was successluilly umidctaken will more 
than 8(M) filites. Fin|ally. during Ihis ret iod, tile nit ca iied otit several seed multiil ications 
of the NCRE maize varieties, s.yhean , pigetion peas amud(Irota ha ia. 

'lhe 1990 crolming season was chalacterized by an erratic and reduced rainfall regime. 
In most locations, lain estallishnient was late (cnd of Juie), and ended at the end of 
Sclfeutihcr. 'Ihis tedccd lainl'all IptlclI was assrciathd wilh ;) diastic lediclioti il cereals 
yield in rolli puovivice-s anl unite so in the[a -Nutllh Iuurviict.. (Cl.ts wr tci T alively 
affected by dhy spells, insect pests, weeds (inchding St iga), and soil erosion. iLate planing 
or replanting was necessaty in many cases. 

4.2 OIJIPIJTS AN 1) ACCOMPISIIMIEN'lS 

Qi(QAI.: 'To deyevp iniPtoved and ap ptlliale pmckages o1" ciiur al riactices Ioir celeal 
f'armers in the context of the dill'rcent cioplping systems used iii the main cereal growing 
zolnes ol ilttherill (aII iCI )in. 

SUB-COAL. OIIff11 .1 SOIPh1c11P1.9t'l IS 

1. To irprovo 'tw r mI soil 1. fifth nf 5 yets: ttIlirrnty 1. Stuly to dntntrinn th "ffoct 
ini.i9 nrt awl rs'o r vatin for rpvom,'inhtioni on tiod-ridgin' on Pitze and sotorhn of I rotho's 
increased comeils un'Vt th rin aid tilige vethods for land of land pripitition, and their 
cropping systers used inlo'dan(l prepiration in thi low4land intoration tiith tin4 ridging 
savanna. savanni. j i("Ict(,( thit corvontional 

ti I lag sout yinld+', si'joif icantly 
chisel and no tillaqn. Tied
ridging wi siip'rior to sirple 
ril'j1rj. lrnt''a:tirin tll .ig, 
tiel-ridging 'v; sir ificant for 
both crops.
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SUB-GOAL 
 OUTPUTS 
 ACCO11PLISIIIIEIITS 

2.to Improve the fertilization 

management of cereals under the 

main cropping systems used inthe 

region. 


3. To evaluate the impact of 

different seed and soil 

treatments 
 on cereals 

establishment and performance, 


4.To increase yields of cereals 

though improved cultural 

practices when grown in 

monocropping, intercropplng and 

crop rotation systems (under low 

and high input) 


2. rIfth of 5 years tentative 
recommendations on secondary 
nutriends as well as agronomic 

matter. 


3. Fifth of 5 years: 

recommendations on specific 

sources and rates of seed and 

soil treatments which Increase 

average yields of maize and 

sorghum. 


4.Fourth of 5years: preliminary 

recommendations on specific 

cultural practices which could 

increase yields of maize and 

sorghum. 


2.1 Experinents conducted 
 on
 
early maturing maize with
 
different rates of IIx population
 
densities indicated that the best
 
treatments were: 130 kg 11/ha
and 
62, 500 plants/ha. The best 
timing for H, sidedress 
application seems to be at 20 -
25 days after maize emrgence.
 

2.2 Research conducted with
 
different rates of dreche 
and
 
tourteau de coton showed a maize
 
grain yield advantage (over
 
fertilizer only) of + 203% for
 
dreche, and 4 231% for tourteau 
de coton. Both sources seem 
promising as supplement to 
chemical fertilizer 

3. Research conducted on impact
 
of seed treatment on crop
 
establishment and yield of naize
 
and norghum confirrnd that the
 
seed treatment lhishal 25 ST 2%
 
lead to a better stand, more
 
seedling vigor and yield increase
 
over 
the check of maize (i45%)
 
and sorghum (11611). Interaction
 
seed treatment xpreceding crops
 
was significant.
 

4. Research condcted on the
 
effects of graded steps of
 
improved technologies on 2
 
varieties of naize and sorghum
 
showed a 32 - 47% fertilizer 
contribution, a 19 - 30% seed 
treatment contribution, and 11
14% tillage contribution relative
 
to total yields d('Ipnding on 
crops and varieties. A 
conbination of treatments gave 
the hiqhest yield increases of 
(up to 182%) for maize and (up to 
211%) for sorghum.
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SUB-GOAL OUTPUTS ACCOIIPoISIIENTS 

5. To improve weed and Striqa 5. Year Two of a five year stdy. 5.1 leed control experiments 
management in the lowland It is expected to develop conducted with early and nedium 
savanna. reconendations on weed control naturing varieties showed a 

and Striqa nanaqennt to the differential response to the 
farners of the sudan qu inea trpatnnnts. The hpst trpatnents 
savanna. were weed free, weeding at 2 1 (4 

or 5 weeks after crop energence,
 
wpn,'.nq I wel:r after energyence
 
an'. herbicide i woding 4 weeks 
after energence. 

5.2 Pesearch on thieffect of 
di(lerent trip clorn on striqa 
iniciblice ani yield of naie and 
sotqhun indicated thit the best 
crol were Ciotalar ia,co'qea and 
cotton on the striqi infested 
soil of l 1O 10 coparod toasal 

gqoinuunits l:'h ra (Irotndluts,
 
soyWr-an and piq 'ol
pua. 

6.On farm testing. 6. Information about th- 0. Cui ito t1.-tinjil',nstratin 
perforeidnce of newIy with 1l10lltle cir,luct(ld01, 1 in 13 
available streilkresistant naize villaq!es with 5 irptrovd naize 
varieties and the effect of vaiti uj,,drtwo differnnt 
tillage nanuaqnent systrrs on t i 1ll, a1n0jernt systers 
maize before reconnendation to indicated no significant 
fatr ,. diffotonrro f l'ir o both tilla,]e

"
 ';l.tor . lh I ,.i,pif"',,, i'ant 
diftereces !et,;,,,en varI;eties. 
Intel'ction varieties x locations 
was also sigrnificatt. 

4.3 O'IIER A(IIVI'S )IJRIN( 1990 

A- Researchers of the Jnit participated in the following activities 

'lie IRA/Notll I'laiiiiiig Nceliig held at IRA/Marota iii Jaiaiy 1990.
 
Slie IRA/SOI).('()l ( )N/MINA( ;RI planning ieetiig held at IRA Niarioa.
 
Tkiwo lield days flr extension agenl. of S( )I)FC(()l()N arnd Projcl NIIl in August
 
1990).
 

Prepanatiori arid iriipleiliertation of the ,oiitinig uiii (if' the SAl ( RAD Maize 
Network (SeptenhIc r lillctie.cat cfher; ()itI I)€i cit couitiii ics participated1990). t 

in this tour.
 
'[he evalualion l(Ie TPr'jel ( ;noia I"it) Septleihlrr I9901.
 
'I e Anual Nlectirg ol tihe Aiierican Society of Agroroiy, Sari Anoido, 'lxas,ii 
Ocloler I90().
 
'flie ItIA Woikshoip on Sllitiga reCachMinrehiodology (O00he 1990)).
 

117 

http:wpn,'.nq


rhe Annual Meeting of the Camieroon Biosciences Society November - in Decemlber 
1990.
 
A set tiljoinit tescatcli activilies oilSfiiga involviig the Itnil, IITA Maize Research
 
Progiaill and (lie Uiiivetsily of Ilolenhein ((IZ).
 

B- The following technical papers were prepared by the unit and presentcd at 
different inectings.,
"Effect of Graded Steps of Inproved Technologies on maize and sorghum in the 
lowland savama of' No(id ('aiiinerl" (21 lget..
"Fiche Techniqiue pim la pildutitin ilCnsive (Iiinais (lans hI regioi de s;ivane de 
basse alliutide (itL Notd ( armieriinu" 2'edtilion/I3 pages.
"Note "lechnitlue Soimaire pour tine cultuie inlensive de ,auit6s de nmifs TZPII-SR
el NIIS-8501 I tis hi region tie savae e ha.sse altilude du Nord Cametiiiin (9(X) 
1300 mmi.)" Note Icchiiique No. 5. 

4.4 REISIARCII FINDINGS 

4.4. I tndy on land pr arat io metl n
Jojlic lowland_,ravann~a (I990) 
ml
 

'Ilis ItesClihommimi which slta(ed in I986 w;is catiild oit at I.jalitigo wilh maizeanlid
soiglhllll as I,"1 cop. h1 1990, the till:lg ilofo .Itllad premlr;lill Wele ested :a- lil":ipt lht, i I'N,Inmve.ioit W lec(Iuiicil('hca h$' s()l)I :(I() ; h C"liikel, cno-tillage. 'Iielihdging veliss simple ihlgiig wa, used as Slillllhl.%.imin olljcclives ol'Ilie
this research woik were: a- to evaluate the inteacltr tillage methods x tied ridging; b)-Sftly ite illt'MarliOn lltclC'ii lil' 

to 
2 Iai';sai1t Iwo iclis ot :ii aind'il v s'u,liii. 'Ilhemaize vat dics lsed wel,: I ZlI1 Sit (115 ivati'?s (it, ) and (I 880S (iI05 - (ayscllllivar). '1lie soiglilm vmiities uiedt wee : iiipioved (CS-95 aid local l)amoiigali.

Results ot this expcitiniet ae suililai izell illlable II. It Was omild aiil lilother tliitigs Ihll: 

ifM.aiz:A- 9_( :nlh_ 

I-LanJ pi trili on, 'Iiti(l''Itsip'lilitilildillviinrs e tilhlg lllilo. 11ig tfeil ii s Willirespect to grain yield an llpla il taid. (oieililioll tillage wam signiticantly suprliir to chiseland no tillage. however, Ihete was ito sigaificmit (litcm ence beltwee([lie chisel aii lln tillagetreatmennts. As corpared t ctm eoniioil iill;ie,, clis I Iilhige slitowedl a yield decrease ifi.56 /ha (-24,%) immaize (NIS-881)6, anda decri se'ti 0.71 /hia (-I!%) lor maize TZPII-
SR. 

2- ilj!-rjiginll '1lie icaimicnts Wilh tied-i illgiug sigililicalilly Ulifyielded those Willi simpleridging. 'I lis response nay lbereliled to dit h1¢nt Water sitress associated With tIle elratic
rainfall iegime of' ille191M ctoppiting season. 

3- lnti;fraion: Ilhce wa siglilicnlt illemaclion between tilhlge antd vaticlies - which
Would imply lait these vat ieiies with Iillcicrlt nallil ily cycles did iol respil ilie Sane wayti file tillige illtlho(d . 'Ilicte %%asno sigiticall ilnielcltlli ltwc(,il tillalge tltods, antd lied
ridging. 
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13- he_ sev__u_ oghm: The salle general tren(s as for inaize with respect to land 
preparation, tied ridging and interaction were obtained. However, there was no yield 
difference between both varieties. '['here were signiticant diflfrences anongl the tillage 
methods. Conventional tillage oulyielded no tillage and chisel tillage. No tillage oulyielded 
chisel tillage. 

Table 11. LAND PREPARATION XTIED RIDGIPIG ONMAIZE AND GRAINSORGUUM YIELD IN THE 
LOWLAND OF DJALINGO 1990.SAVANNANORTH CAHEROON, 

..........................................................................................
 

Tillage Methods Ridging Maize CHS-8806 Maize TZPk-SR Sorghun CS-95 Sorghum Damougarl
 
t/ha t/ha t/ha t/ha
 

I Conventional 4 Tied 6.60 7.08 3.29 2.67 
II Conventional f simple 5.96 6.12 2.13 2.05 

III Chisel + Tied 5.20 6.40 1.37 1.48 
IV Chisel +Simple 4.24 5.26 1.09 1.23 

V No + Tied 5.28 6.20 1.68 1.94 
VI No +SiNple 3.30 5.0 1.08 1.30 

Average 	 5.18 6.01 1.77 1.78
 

For Maize C.V. = 7%; 	 FTi = H.S F H.S F - H.S.
 
FTIll. x Var. H Till XTied Rid. .S'
 

' 

For Sorghum : C.V. = 13%; FTill ' il.S.; FTiedidg H.S.; Fyar. =l.s. = = 
x Tied Ridg. ST ' ill. x Var.Var.FTill.Till. ' F.;jflg*~ H.S. 

4.4.2 Lmpsly_! enAA_. !.1rgia.bI h aizep hih enLyn n4_hrr m 
lhr~hdg_ at nLiuJIl, w!au dsa anna. 

This study which slaitcd in I987 iii a sandy Alfisol at 1)jalingo has been conducted 
with 2 naize and sorghuii vatieties tider a systen of' inimum tillage with no land 
lpreparalion. h I 1987, six crops wee pl:nrted (one sixth of1a heclare per clap): colon, 
groundouts, maize, CoWpea, iaollai ia and weed fallow. hii 1988 each mnain plot was split 
into 2 suhphlts. Maize and sightin weie planted in cach plot in an elffil to evaluatle the 
inlpaict of' these l cectilig clois on c r l eslahisli renlit and ile efcct of sced Ireatllnclt on 
both crops. hi 1990 (like in 1989) the Iwo seed ta tiness used wcie: seed tcal n it Marshal 
25 ST at the rate of 2 kgs f Malshal 1)er 1() kgs of secd veisus no secd treatment. The 
maize varieties used were: TZPII-SR (long cycle) and CMS-8053 (medium cycle). The 
sorghum variclies used wvere improved CS-95 versus local I)amoigari. 'lhe nain objectives 
of this study were: a- to test tIhe interaction seed tieatnticl x variety; b- to test the interaction 
preceding crops x seed tierlricnt. IPailial restlls atc shown in the following lables Ill a and 
h. The results indicate amnong other things that: 

A- M-!Iiz.: 'ihe use of Malshal sced Iretltuclit was associalted wilh significant glain yield 
increases. Nlai7.e ilants in tile ltaled plots had a ninch beller sland establishment, seedling 
vigor, better growth rale and yield. Average grain yield increases for 'l'11 of 2.14 f/ha 
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(+45%) over tie checks, and 1.84 I/ha (1-46%) for ('MS-8503 over the checks
recorded in 	

were
this experiment. There was a highly significant dilference between preceding

crops. As noted in 1988 and 1989, tile best preceding crops were: ('rolalaria and groundnuts.
A hetter crop eslablishment and crop performance were observed after these 2 crops even
when 	tie seed was not treated. The interaction seed treatment x variety was not significant.
Like in 1989, the interaction seed treatment x preceding crops was significant which wouldimply that the impact of seed treatment varied with preceding crops. Analysis conducted onmaize stover yield showed tie samne trends as for grain yield. The increase in grain and stoveryield was mainly due to a better plant stand associated with tie use of seed treatment with 
Marshal ST at 2%. 

B- SOIghLm: The same general trend was observed except ihat there was no significant yielddifference boItwcn both varieties. Plant 	stands were reduced in the plots with nio seed
trealment. 	Ave;iae yield ,iciease due i,seed ticalllte 41().99 I/ha ( 1 161 %) i'm (,.-95 and0.83 I/ha 	( 1 153%) weie recorded in this experiment. 'I he best pieceding crops were also: 
Crotalaria and groundnuts. 

TabeJlLa, EFFE,'1S OF 1W SEED TREATMENTS ONMAIZE CPAII YIELD AS AFFECTED BY6
DIFFERENr PREC IN TIlE IIMIIAND SAVANNA (1990)DING CROP'; 

Preceding Crops 
 Cotton Crota.arla Groundnuts Fallow Co'pea Maize Avrage
 
t/ha t/ha 
 t/ha t/hi t/hi t/ha t/hi
I TZPB Not treated 3.91 6.43 
 5.31 4.15 4.45 4.03 4.71
IITZP treated 6.21 7.62 
 7.39 6.31 7.15 6.43 6.85
III CHS-8503 Not treated 3.37 
 5.65 3.8 3.49 3.64 3.67 3.94
IV CIS-8503 lIeated 5.70 7.27 6.43 
 4.69 5.52 5.04 5.78
 

..............................-----------------------------------------------------------

Average 4.80 6.74 5.73 5.12
4.66 4.79 5.32
 

....................................-----------------------------------------------------

Note :	Seeds were treated with the seed treatments Marshal 25 ST (Catbosulfan) at th
 

rate of 2 kg/t00 kg of seeds.
 

The different preceding crops were planted and bavested in1987
 

C.V. 	 11; F~rec crop' .S.; Fvar. H,.S.; FTST = B.S.
 
FSTx Var. n.s.; FSrx Prec crops
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OF TWO TREATHENTS ONSORGHUM 

BYDIFFERENT PRECEDING CROPS INTIHE SAVANNA 


Table III b. EFFECTS SEED 	 GRAIN YIELD AS AFFECTED 
IOWIAN) (1990) 

...........................................................................................
 

Preceeding Crops Cotton Crotalaria Goundnuts Fallow Cowpea Maize Average 
t/ha t/ha t/ha t/ha t/ha t/ha t/ha
 

I CS-95 Not treated 0.31 0.60 0.52 0.63 0.66 0.6 0.55
 
II CS-95 Treated 1.15 0.67 1.18 1.35 1.15 1.5 1.14
 
III Davolgari Not treated 0.45 0.62 0.62 0.76 0.37 0.42 0.54
 
IV Dazougari Treated 0.87 1.73 1.64 1.3 1.29 1.41 1.37
 

Average 0.70 1.16 1.15 1.01 0.87 0.98 0.98
 

Note: 	 Seeds were treated witU the seed treatment Marshal 25 ST (Calbusulfan)
 
at the rate of 2 kj/l00 kg of seeds.
 
CS-95 isan impr-ved variety and Danougari isa local variety.
 

The different Fteceding ctops were planted and lhrvested In 1987 

C.V. 	 = 8%; FrrrC ClFPS. H.S.; Fvar. H.S.
 
F CEC[X F
 
Free. crcs x Var. I.S.; FIT xVar. 
Pre,. xVar. llIS,crcps xST 


F.ST.- fl.S. 

xirec.
xST xcrops
 

4.4.3. 	IiI'q¢J_ i ! _"i' di_;SklqI_"_!id "l)jecho"on MjizcL._ _ldlenti ates,_ffr ;IIileai 

inIf __ aa -1 __( t ; (1 9J))
 

I'relimiuaiy trials %sele coluiiccd at 2 Iocations (I )jaliugo and Sanguere) to evaluate 
the possible use of' '"I o lean Ie (oton" (cotton cake) mixed with simple supeiphosphaie (by 
SODFCOT)N), ait(I stlli (hii ci "dieche" Iewely residue as a source of Suplllelenltary 
fertilizer for aize. eIrh piloduct was aipplied banlded one week alter eireilgence ol maize at 
the rates of 0, 200, 100 and 8W8) kg/ha in combiination with a medium level of Iertilizer (90 
N -40 P1,, - 49 K:() kgs/lia) oil two sandy soils (Allisols) of lie sudaii-glinea saivanna. The 
muaize variely used as Icst cil was MS 8511. Restulls ire slli, ,,in the table IV. 

°Iihere was a sigilili,.in gra in yichl(ilfceince aiiiun(org lhe treatinenlS. 'lie conibhiied 
use olf Ieiiliizer and dliecic inceascd Vikld i ll to: 2.79 I/lit' t I 102%) over the ticaltuiet wilh 
feltilizer olnly. 'lile best !:Ite of d Lche sccired oi be 810) k,/ha. ' lie use if Ieililizer and 
tourlteu d," koton cause I yield hci ease of' ip to t 3.36 t/ha ( I 133%) over the tieaient 
with fertili7er only. 'Ile best rIte of tour leai ill bis expleiirinl secied to lie 80)0 kg/hi, 1i 
general, as ile aimouin oit dieche and lill leail le cot ll increalsedl , )i'fill yiehl of' maize CMS
8501 iniceasel. 1 lie saiie Iend was notcd for stover yield. ()I1 the avrc;ge, thele Was a 
greater resIponse at Sanu gie thlii at I )jaliigo. lclhithiniry resulls showed that these two by 
prodlicts lie lioiisith h ,llileiielaiy tilizer inlsollie zoiies of*ias a s sorl c of 1 e lowland 
savania. Mine ies aich will lie cilltictid c)i (his subJect. 
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Table IV. EFFECT OF DIFFERENT RATES OF TOURTEAUDECOT)N ANDl;,EIIE ONHAIZE GRAIN YIELD IN TIlE 
LOWLAND OF NORTH CANEROON,SAVANNA (1990).-----------------------------------.------------------------------------------------------------

Treatbents 
 DOajlinqo 
 .inguere
 
Grain Yield of TZPB 
 Grain Yield of TZPB
 

(t/ha) 
 RGY % (t/ha) RGY %

1. - Fertilizer (control) 1.73 49 
 1.04 38
2. + Fertilizer 
 ,.50 100 
 2.71 100
3. + Fertilizer 4 200 kq dreche/ha 
 4.13 119 
 3.43 127
4. + Fertilizer f 400 kg dreche/ha 4.62 132 
 5.01 186
5. + Fertilizer 4 800 kg dreche/ha 5.13 
 147 
 5.50 203
6. + Fertilizer + 200 kg tourteau/ha 4.51 130 
 3.29 121
7. + Fertilizer + 400 k:gtourteau/ha 5.26 150 
 5.16 190
8. + Fertilizer + 800 kg tourteau/ha 5.57 159 
 6.31 234
 

Note : The fertilizer ue, , i 90 N 1 0 12o, 4o Ko0 kg/ha.
Dreche and tourteau de coton was applie 
handed along with fertilizer one week after planting.

At D-alingo F -
S. C.V. r 61 ISD (0.05) r 0.38 t/ha.
At Sanquere FT:r S. C.'. 
= 7.5% LSD (0.05) = 0.43 t/ha.
 

4.4.4 -rad tIF W ij l oKO._tv:Itlfitt 5_ o i _ t 

'I his research wolk which staited in 1987 was conducted in 1990 at I )ajlingo andMhIang Mhi, ni (highlals) in order to study the response of'2 maize and 2 soighm varieties(,jalilngo) to diffterer! inproved technlological compincots when applieid singly or incombination. Ilie two Imlize Varieties used were 'IZPII-SR (a long cycle) and CMS-8503
(nIediuin cycle). I le Solgltiln vaiilies used wcie the impioved (S-95 and Locall)anioogari. 'I lie iIlpOi('d tcc urM aie 
preparationl (as recolnilleridcl liv SW()l)F('(} (N), 

landlmop'ics ot.e0111 s colventional lilhlge flor 
treatrnen.teed (Marshal 25 SI"at 2%), and

ferili7atliOl ( 130 N - 60 !R0, - 60 K),O kg//ha) for maize, and 80 N I P,0, 1 40 K?0 kg/ha
for sorghum. 

A- Sunimmy of rcsults ame shown in life lable Va and Vh. 

AtJ)jalinvo: 

Maize and so)rghum crops showed significantly increased grain yield as compared tothe control lrcatments whenever these impjroved fecho(logies were appI ied singly or in
comlbination. 'lI le magnitude of the reslonse vuied with cro ps and varieties. 

13-'lhe lowesl yields wen _,0aiiled whelln Ito inproved leclhnoloy was sed while tif highestyields lesulted I'rori a comhind use ofl all Ite tlee st alegies. Yield increases over the checks
of 5.98 t/ha ( 1-492%) for maize anllop to 1.63 f/ha ( I 24 1% ) fir sorghum. A package ofimproved technologies was niccessar v 1() achieve the yield iolenltial of' those varilies (local
and ilio,vel sliml .1and hl, cy)clI). 

C- There was a gradcd response of hoth oc)s to these improved strateics. (Onthe average,tile impact of Iertiliper was g)raecr Ihit Ihll of seed IceltninI and 1111 if coriventiriolal lillage.The i mpact of seed Ircalment was greatcr that of. coin vent i ma I tillhage. In the case of maize, 
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the relative contributions to total yield of tie difterent technologies were as follows: tile 
contribution of fertilizer varied trom 43% to 47%, that of seed treatment from 26 to 30%, 
and that of tillhge tom II to 12%. 

In the.cse of o[pMg!uj.: The relative contribution due to fertilization was 32%; that of seed 
treatments varied fiom 19 to 24%; that of tillage was j4%. 

4) There were sonie positive intetactions among the iproved strategies as well as between 
these factors and varieties indicaling a synergistic and beneficial efect of these factors with 
respect to each crop. 

Table V a. EFFECT GRADED STEPS OF IHPROVED TECHlNOLOGIES ONTHE GRAIN MAIZEYIELD OF TWo VARIEITiES 
IN THE [OWiAND SAVANNA,DJALINCO 1990 

Teatments Varieties No Tillage (A) With Tillaqe (B) A + B - A 
2 

Fertilizer seed treatnent t/ha t/ha t/ha t/ha 
.................................................................................................. 
 . 

I 11o No CIIS-Bgo3 1.15 1.43 1.29 0.28 
TZFB 1.33 1.90 1.62 0.57 

II With With COS-8503 5.65 6.65 6.15 1.0 
TZPB 6.80 7.80 7.30 1.0 

III I1o With CIIS-8503 2.01 2.76 2.39 0.75 
TZPB 2.22 2.60 2.41 0.38 

IV With Io 01IS-503 2.78 3.84 3.31 1.06 
TZIB 3.38 1.75 4.07 1.37 

Average 3.17 3.97
 

FTill = IH.S.; C.V. 8%; r.,. l.S.; FTill. x Fert. H.S.
 
FFert ' : H.S.; Fvar. x Fert. I.S.;u FST ' N'S'; Fert. x ST.= H.S.
 

TabLe V, b EFFECr OF GRADED STEPS OF llROUvED TECIUROJJGIES 0N THE GRAIN YIELD OF TWOSORGHUM VARIETIFS 
INTHE LOWLAN4DSAVANNA, IJAIIHNG,1990 

Treatments Vat ietis lo Tillivle (A) With Tillaqe (11) A + B B - A 
Fertilizer Seed Treatment t/ha t/ha t/ha t/ha 

I No No CS-95 0.9 1.12 1.01 0.22 
1)w,em'r1 0.51 0.i1 0.66 0.30 

II With With CS-95 2.12 2.67 2.40 0.55 
Danougari 1.61 2.11 1.86 0.50 

III NO With ('5-95 1.17 1.59 1.38 0.42 
Danougari 1.01 1.09 1.05 0.08 

IV With 13 CS-95 1.54 1.90 1.72 0.36 
Daougar i 1.06 1.37 1.22 0.31 

Average 1.24 1.58
 

= =FTill. H.S. C.V. = 15%; Fi r H.S; FTiII. x fert. S';  FVar. x Fert. S ' 
FFert. = B.S.; fFert. x ST. H.S.; FST ' H.S. 
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4.4.5 (n-farm esting inatifjon willi BiPiRM ilag l_su0_t(un)_.L2_0_
 

Effect of 2 tillage nan,ageen( systems on the performance of 5 maize varieties in the 
lowland savanna of North Cameroon. 

A set of' trials were conducled in colrpei-,ion with SOID)I.COTON (hlirig tire 1990cropping season iii farmrers' field (1/4 of a heclare each) in 13 villages of tihe West and South
East Beneouc legions. The main olbjectives of lthis study were: 

a-	 to Cvaluale tVo systems of' naize lltidudioniamanagcnicl conventional illage versus 
no tillage management system, in farmers' ficlds located at differcnt locations ofl the
West ald South I ast lieou Cregion.;

b)-	 to Coilparhet iwrt( nianlce of'5 imlproved varieties uriler bottl rouction systems; 
c- to test tIre inteaclioll 'aricty x manitalrage lienit systlcls iii tihe differenlt Itcations;d-	 to demonstrale improved cultural practices for inlensive maize production to the 

farmers of this region. 

The 	ultimate goal of tlhis 	 research is to develop practical and appropriatecenservation farming technologies iii order to achieve ard sustain relatively good andstable miaie yield ill the hiw lad sval ira. It was deciled to cirndllf this on-falii expelr i melltafter the successful on-statioln testing of a miinimrruri tillage systeii ofimaize production. 

The conveirlional tillage nrarragerret systnem as recommended by S())DE('OION tofarmers irnvolves plthring and hall owing tie land leloe llanting, as well as fire use of'
mechanical implements for marm ement Opeltatiins (weeding, earthing-t p etc...). Themiimuntill age system tested involves5 Ito land pleparation witil rrechatical iIplements.
Only a tota! herbicide (IASIA 4 Ilha) was applied at Ianting ill combination with tile preemergent helIbicide (u.sed by the frimners). lPrintextra 4 Ilha, and then earthing up of' tie soil

after applicalii 
 tf sidediles; rrrea tinri ili alter iai-,e eriergerce. An adhitional 23 kgN/tia %v; aliplictl ltiillagc as N dclicitin ,ilirplhins oiser vOd. A irulch is irade with tileweeds residlie that vas killed by tile total lirebicide at plantinig. The cnlventiiinal tillageSysteii of iial+agerlieit is well known i)favor Sniil eisiorn ill the fiagile sairdy Atlisols (sols
lt1rat
hilcix llnill;ilx ) of the lowlill s:virill. 'IIis irrellold alsi ieqinilr(s thv 1lreo trIcthir
airnl aiirrral lactioln ilhirrilnleriCiri winich is ichllively CXliclisive 1 Illre siall Vrlliels.
Inlnlfherniile, lire
use of iracinlery (becalrse ofinrechanical hineakntown ard oliher fact~lrs) iiay


cause delay in Ire flieihir, tl
Ulicratiii tvisubsequent yield (etinetiolln. 

'I fie 	 live iriie varielies used were: ('MS 	 850)1 (already exteieI to tile Iariners),CMS-87110, Z111 SR (istreak resistant versithn of-IZVlB) already extendied to the farmers. 
Results iif Ihese Cin- fam ex per iiterIls are shtCwn in lalble Vt. 

It was found among other things that: 

a- lill:!e sys crllis: 'I ll ri sigeil ; dic luenhc l ti 'Irt,svlleirrleln s whichwould itdicate a S)Steil) t illrirrirril tillage Could lieIllloduclive in fialrllels Iieis. Howeversomine cOn(itions shlllld lieIulfilled maiily tie use if an effective herbicide (a herbicide
Coliihilaliti), rniootl See.d Irearrit aid adllitioral N pailiclrialy it the jiecediig,ctlins were non teg Unii inus 'Icn ips. iis may fie explained by Ilie iact tIhattire root systell was relatively 
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more superficial than that in the conventional tillage which loosened the soil and created a 
more tavoraole seedbed at short term. On-station trials indicate that minimum tillage worked 
better alter Crotalar ia and giittlitts I urtherntore the mulch d iing its breakdown may have 
tied-up the N momentarily. An effective seed treatment is necessary as the crop establishment 
is relatively more difficult under the no tillage and there is more soil insect damage. 

b-Yriety : lit geitelal, the ptetdriiance ol Ile 5 iiaize vai ilies was telativcly good titlder 
both systemins o' p iodtic o n in most locatijots which would indicate Ihat these vat ielies seem 
adapted to hoth systems. There was a significant dilcrence amiong the vaieties. No 
significant difference between ite 3 longer cycle varieties CMS-850 1,TZP, and CMS-87 10. 
Tlhese varieties outyielded the shorter cycle varieties CMS-85t)3 (103 days) and POOL !6 DR 
SR (95 days). I |owever, itmany farmers have shown interest in these varieties because of th.ir 
earliness. 

CMS-8503 gave a yield decrease of 0.25 t/ha (- 5%). POOL 16 DM SR - 0.70 t/ha (- 16%) 
with respect to CMS-85t). 

c- Iation,,: lhcre was a significant difference anong the locations. 'Fhe highv.st yields 
were found at the 3 locations near Ndock sector. There was a signil-cant it,teraction between 
locations aid varieties which indicated that the varieties responded difTerently at the different 
locations. 

Analysis ot l'imiintr 0tlnii7tc eiais showed a significant dilffeience as locations,to Ilte 
and tillage systems. I tie intaction (systems of production x yam icties) was significant which 
would indicate that the naize varietics produced diftcient numbers of' ears in tle different 
system of production. 

ID)ue tIthe inteiest of Ithis sibject and the lrontising resulls obtained, this study will 
lierepeated to confirt thtese result;. 
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Tble I VARIETIES TO TILLAGERESPOSE OF5 IMPROVED 2 DIFFERENT WWAMA~s IM13 VILLAGESOFWhLmAID SAVANNAOF RTH CANEOOJ, YIELD1990 - GRAIN T/HA. 

Treatments Sanguere Djallngo Ouro Doukea KoumGo Ndourou Vog ,b IIgou i tooro AveLagaye 
ame t/ha 

CXS-8501 
Conv.TiI. 5.58 3.86 4.0 3.92 3.60 4.08 5.17 4.36 5.33 ].31 4.73 4.42 3.80 4.32 

CMS-8501 
Kin. Till. 5.40 3.83 4.20 3.76 3.44 3.22 5.39 5.23 4.63 3.12 5.35 3.38 3.87 4.22 

TZPB-SR
Con.Till. 4.60 4.31 4.52 4.03 3.83 3.27 5.80 4.13 5.41 3.09 4.50 3.42 3.85 4.21 

TZPB-SR 
Kin. Till. 4.10 4.16 3.88 3.90 3.58 3.17 5.78 5.19 4.43 3.00 4.09 3.48 3.48 4.02 

CXS-8701 
Con.Till. 4.30 3.50 3.63 4.10 3.78 3.35 5.98 5.39 5.77 3.35 3.73 4.31 3.20 4.18 

CMS-8701 
Min. Till. 4.98 3.73 4.04 4.43 3.64 3.53 5.95 5.34 4,62 3.10 4.11 3.44 3.26 4.17 

CMS-8503
 
Con.Till. 4.33 4.10 3.60 3.63 3.31 3.76 5.77 4.40 4.95 3.14 4.18 3.373.94 4.04 

CMS-8503
 
Kin. Till. 4.18 4.24 3.50 3.453.803.48 5.09 4.84 5.0 2.95 4.90 3.86 2.85 4.01 

POOL16
Con.Till. 3.78 3.34 3.51 2.83 3.16 3.20 4.89 3.56 4.77 3.48 4.42 3.40 2.60 3.61 

POOL16
 
in.Till.3.58 
3.28 3.00 3.242.85 3.00 5.004.814.102.66 4.08 3.35 2.83 3.52
 

Avernge 4.48 3.84 3.78 3.73 3.46 3.43 5.48 4.73 4.90 3.12 4.41 3.70 3.31 4.01 

Note: trials
These were conductpd infaters' fieldi
(2500 one)
r'ePch located 
 East
intheWest end South Benoue 
regions
in cooperation with the developent agency SODECOTON 

LSD =0.195 t/ha: ... q "-.s.; C.VT.,
F... H.S.; LSD . 056 t/ha; , 

F.. B.S.; (O.05), FT,, ..... o. 91
05) FL H.S.; LSD(0.05) Loo . v.,. :0.56 t/ha;

FVar. x Till. n.s. 

4.4.6 Weed Controlon Maize in the Lowland Savanna of North Cameroon 1990 

Ilhis set of exierimeiits on weed control was carried out in an eflint to improve ourunderstanding and recommendations regarding weed management Ibr maize varieties of 
different maturity cycles. 
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Tynes of ,irtp.lA- EffctI of 1)iffertL:ijtm -W-LC Maize Pcrforipan.. 

'lliese Itials veict tndticted al I).jalingt atid Sangttileic illotdetr to evaluate tile 
di terenlial resp nse of' ain early imtiring maize variety vetsun tInmedinlin mattiring maize 
variety to difterent tintcs and types ol1weeding. Aficr several years of iiiai7c pi)Fductiot in 
the lowlatl nn (am; otn, a change in tile weed plpulatitoni and weedsavamia Ntt 
distribution was observed in many Itcations. Some types of* weeds like Couuiclina, Cyperus, 
have becottie a selitius contstraitt in itiany fat hefrs' ficlds. '[hete was a need to re-evaluate 
our recometlatioms I'orweed eonfrol which were based on pIcvious experiments conducted 
many yeatis ago. Fuithei more, tI eie is a lack of in forniation cotncenitg th'e weed damage and 
inaliagelie ntwitl file mta ie iwn in (ur agitocct hgical conditioin. Tlecatly maliitiy gt, 
treatmneits involved sc\'eial ttannal wcctlings wifh hoes as well as tileuse of1pie-enteigent 
hlrbicide I.ASSO (WI) (4 I/ha). Results ale shown in tihe tallies VII a. 

1lie Iiajtr weeds obset ved iii our fields were: (.!ici;Ai. _it'i ! l. ffkummw.tiiu.. 
css-i41 J..c'tLt , Iplm(-oca and Stuigk. lie weed peCsme Vas greater at I)ialingo ithan at 
Sanguctle whle lie stoil was elOded. 'Ilie wecd pompulaitin was relatively highi intile coniltol 
plits anidticaused a seveie yield rtit iniacs; tile ticatnents. 'Thereciintpared tIo weed free 
were signilicant dilI[ciences between we'till 2 varieties. On thelie tcatienIs as as betweenitile 
av1tle, Ihe ilipact of w'ctis was 1ittol sevee in the eat ly val icly (,MS 99t6. I is patially 
due to its shtoit statitie which favtus light petellatioti tltogh the Cantopy. 

"1lce was a signilicanlt inclaclio leeeithe wcedillng ticatnis antIvaiicly which 
would inply that (ie twot maize valichics dilfer ii thieir iespotse to weed ctititiol. 'I liebest 
treatminets fir tie eatly itattring variety ('MS88(6 were weed fte, weedinig at 2 and 4 oir 
5 weeks alter ectnegete (WAIF) and htericitle I weedinig at 4 W A F..For the mediuii 
Inati ig vaticty ('NIS 95t)1 lile best licat nicntts wete weed lice, weetling 3 wecks after 
emergence, helbicide [.weeding 4 W A F, weeding 2 1 (4 or 5) W A E. 

13. E{ffect o".lilfrcrif 'Tl'apCrofps on ,lri|;a IneideinceandIlite l'forilank'e and.YielhdMai ze._f_ arnf Sorgin tm_(;r£wn in p_$rigLa Ii~ oli t|_J d yan 

'lhis tcseatch slatted in 198t and has been caiied oit tliasandy Allisol well infested 
with Striga at Katit near l)jalingo. In 1999, six Iap citps wet e planted: cttltn, gtoundnut, 
cttwpea, ('lotahlai, liatllblata gtittdlitits and soyeati. In Ii9(i, Illaize and stlgllltll were 
Itlaited (ill Split plols) after these flal cttllps (utsed a pIleceding cilips). 'Ihe tiait objectives 
of*this study wete: 

a) to evaluate the impact of' di IcetI tap crops oilihe Striga incidence and tie 
pet llllritllanCe taize iad s when gitn ina St riga in[ested fieldaid yield ti" ithigim 
of tilesudan - gtiinca savalnnta of Ntitth (':tntciootl. 

b) to mtoior at sholt and ltg Iclm ihe Sttiga incidence and damage oilmaize and 
solgtt1 , ,owit ill lolaliol wilh thsc'e Imlp clol,. 

c) ti iloitr he evoluttition of the Stiiga seed bank in (tle soil after rotation with diifferent 
trap crops. 

h imakt tcti1tttdM1:iliot 
which culd help alleviate fileSti iga ditlIagetit mtaize tif[ soigltitll iti Sit iga infested 
soils. 

() to collcteicmgh (d;1:itt to 1t1 meIt aS t OtW belt flap c)Mps 
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R--_zIs_m-.sl.hovwn-in-Iil._). It was found aiong ollier flings that: 

I) miftc.: s.trig hei rItomlhiqc caused severe injury (n maize plants in most plols. Plant vigor,growth ;and develhpnment were negatively aflccted Iy Siriga. Visual Symptmls of" Strigadamage were evident a ineally stage of maize growth Yitlhof grain anrd stover were lowerthan expected. The ilagnitide of yielI rethction (lite1o Siriga varied according to diflerent 
trap crps. lieme were significant differences hetween the heatments. 

Based on maize vigor and yield, life hesi trap crops Ijir maize appeared to ie(in decreasingorder) Criotalatia, cow pea and cothon. Grain yields, st wt yields and maize prlilcacy wererelatively better when maize was planted after these trail crops. As compared to Crotalaria,the grain yield decrease of maize was 16% alter cotton, and 34,-, F(r groundinut; while stoverdecrease yield was 30% alkter cotlon, and 46% alter groiutidlits. Maize had Iiehitively lowperformaice when plariled ater tIhe oiher trap crops the ir

pigeori peas, aid hanihalri gioundits). Siiliar results wele obi 


Ie(J inl ial ( gioundius, soybean, 
served alter gotntulnuts inanother exleiiinerits iniaiealihy Iield. Naize had aiiedited Sland and vigor alltl hanlia

groundni t and pigeon peas. 'Ihis was pal Ily dle i teli ite danages inIiese ilts. 

Regarding the Striga count, on the average, the aiount of eieged Slriga was higher alter
groundilus arid lower aler hainhara glouniidills and pigeon peas. AIhuglnh tie Stiig count was relatively high after ('rotlala iiiaMaLId COWpMe, Ile )lelct of Sti iga was ap alilly, riot sO 
severe on iiiai ze in Ihese tircaI lieltS. 

2) So rphun: As conipared to maize, Solglirlll aillougai i was less af1lected I Si iga if] itsvegelative development arid o gans. Stiga Sceis to iI1,
e had iiol c inpact in the palliche, sizealnd weighlt of grain of "So ghuin. ( ,ollseqietll y lire yield reduced towas ilesser degree than
oiaize. Based croplon vigor aii yields the hest il crops for.srglluin Seeried Iolie (indcreasing older): (,iolaha ia, cotton aid cowpea. AlierIhe (Ilier trap rolils: so*Nilcan, pigeon
peas, arid to(ulilditHS, th Iet, 0i1'hlarila l irT ofSghrIwas not i5lisf.-coiy. [he
S(l-lillllpeItilaliia ce alter )Iorlidlits waS 1as 'oinpared to r:07C p fI 1nS;lliS,1itOriVy [)VilaiT, 'iarlte.
Mole rescarch is n(etlco(to corilirill Ihiese resilts and to uIndei lsand the dillelllial impact of* 
these iat crops. 

Conicernill ihe Slrig, (:(niinit, lon Ihie sruiniin Crop) lifieMr01il1l r1clitrpcd SI ig1a Wasrelatively higher aler coeipea, grollndnllit, arid cotoll. However, the impact of Sniga was not 
so severe ilsoigiliiil yield aller Ihese Iiai clitis. 
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VII a. RFSPONSE OF HAIZE VARIETIFS To DIFFERENT TIHFSS TYPES OF WEEDAND CONTROL IN THE )WWLAND 
SAVANNA SAMN GRAIN YIELD (T/A.OF NORTH CAHEROON, ERE,IWJALIHGO 1990 -

Weed Control Treatments n.raguie abiD 
0S-8501 RGYI 04S-8806 RGY% 5-8501 CHs-8806RGY% RGY% 

1.No Weeding 

2.Keeping plot weed free 

3.Weeding at 2 W A E 

4.Weeding at 3WA E 

5.Weeding at 4 W A E 

6.Weeding at 5WA E 

7.Weeding at 6 W AE 

8.Weeding at 2 + 4 W AE 

9.Weeding at 2 5WA E 

10. Herbicide only 


3.98 100 3.01 100 199 100 1.77 100 
6.85 172 5.57 185 6.02 303 4.99 262 
5.22 131 4.46 148 3.93 197 3.33 188 
6.23 157 4.77 158 4.47 225 3.89 220 
5.26 132 3.77 125 4.30 216 3.92 221 
4.57 115 3.18 106 3.50 176 3.39 192 
4.60 116 3.60 120 3.35 168 3.04 172 
5.88 148 4.80 159 5.14 258 3.54 200 
6.09 153 5.05 168 5.10 256 4.26 241 
4.95 124 4.19 139 4.28 215 3.80 215 

11. Herbicide + weeding 4W A E 6.18 155 4.77 158 4.97 250 4.54 256
 

Note : W AE :Week after naize emergence. 
Weeding was done with a boe. derbicide useu was UESf9 D (1 1/I,) 
RGYI Relativp Grain Yield inI 

For Sanguere FTR H .S..; F H.S.; - .S.; ISD3 0.38 t/ha; C.V. 9%. 

For Djalingo: FIR I.S.; Fvar,= H.S.; FVar. x TR S.; LSDTR = 0.35 t/ha; C.V. 10%. 

Table VIIb. EFFM OFDIFFEP4T TRAPMRS ONSTRIGA AND NMINCIDOICEMO PF FMCCEOFAIZE ANDSORGUI INA 
STRIGA SOIL ON SORGIRM.INFFSTFD RAIZE AND 

Trap Crops Maiye Grain 
(as preceding Yield (t/ha) 
crops) 

I-Coqc~a 4,70 
2- Groundnuts 3.31 
3- Cotton 4.21 
4- Pignonpeas 2.25 

5-Soytean 2.J9 

6-Ba;.ground.
2.52 

7-Crotalaria 5.03 


Pamie aile Average Sorghum Grain Sorghum Stover Average Striga 
Prolificacy Stover Strigi Yield (t/ha) Yield (t/ha) count on Sorghum 

t/ha count on (2.40 e') (per 2.40 K2) 
Ilize 
(2.40 a') 

0.76 2.70 43 2.78 3.30 130 
0.69 1.59 10! 2.56 3.01 106 
0.86 2.04 64 2.92 3.06 98 
0.64 1.39 21 2.03 2.18 11 
0.70 1.85 66.2 1.93 2.81 14.4 
0.60 1.36 7.3 1.73 2.78 33.6 
0.87 2.90 55 2,96 3.33 91 

............................................................----------------------------------------------------------


C.V. 

ForSorghum grainyieldFT, S.: C.V. =15%;LSD (0.05)=0.53t/ha; Sorghum LD (0.5) 


ForgrainyieldofMalzeFr,, H.S.; 161;Stover Faize:F H.S.;C.V. 17%;ID. 7 0.49t/ha 
Stover :F= H.S.; z0.52 t/ha
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5. S0RGIIUM AND MIJI' RtESElIAR _U_.jI_ 

Sorghm aind pearl millet are the majr cereals cultivated throughout the Ihreeprovinces of' norlhern Canmeroon. 'lhe comblirnedl production of sorghum and pearl millelduring the 1988-89 crop season reached 515,621 metric tons iii the Noith arid Extreme NorthProvinces. Rainy season sorghum (June-Octoher) coistltilutl aboti 70% of total ploducliorl.
lrans)lanted sorghin gi own in the postmayi season (Oct(ler-I :eb liary), calIled "MKiskwari"
and pearl millet (Jtue-()ctol)er) constituted 25% anid 5% of ltotal production. 'Ilie area ilnderpearl millet is limited to Iin compiarisn hat t'(; orghm. Average yields of rainy sesosinsorghum and nmuskwaii aie 1195 kg/ha anid 1140 kg/ha, iespectively. 'Ihe average yield of 
pearl millet is 928 kg/ha. 

5.1 SORGIIUM AND MILLII' RIIIEDING 

5.1.1. INTRODUCTION 

This is the ninlth year of' the sorghum ind Pearl In illet improvement program. The

primary objcetive contimues to be bleeding suilable cultivals tri 
sotgllm1 alld millet that give
higher yields with greater stability across a range of enviionments. 'I hese cultivas should
be resistant to diseases and p)esls of* good grain 
 quality acceptable to frtiners andtolerant/resistaot to Slriga 1iertrionihica and d(Iought stress. Attention is being given to thedevelopnent of' s rrghtuiii and pearl illet varieties as well as sorghttn hybrids as agreed upon

at the regional progiam phning meeling 
 held in Maoma during January, 1990. 

Wilh Ire onset of aills if] June, the sot glitin and millet iesearcli begao in ,aroua atGuiring Research Station arid seven other locations ill fite nortietn-Canirefoorl: 'ichlaibali,

(uct~ale, Scmiiundoin and Sa igocie sih-slalions; Yl(deo and Nd inkole fIarmer's tiel
h and1(1
ILag(h G lll uigti. I Io 'scaiclh activities t over two coi)lo gical zoines as (Icteliined byrainfall. Zone I has a lainlli Iange (f 30)1-8(XMun where hirh sorghln arid millet are 
grown. Zone II has rainfall ange of* 800-1200min and so ghunr is grown. 

'ilie loal a lifill leceived at (0iliiig, 'Ich:libali, (0;lrhale, SolciiLilildiu ard Yohleo
during the 199 ) crop s son was 566.2, 618.0, 766.0, 955.0, and 402.8mm, respectively.'fihe tI tal allillinll of taiaIreceived liis Year was siIcledcoi to he atoroillll/drnra / gll alllocations arid ftie dislibuilio was cll[aic causingg Imistie stress (h1li lug tie phaises of*cropgrowth. 'lire stress was particularly severe at (;trir ing, Yoldco ard 'Ichati-bali where the soil
is light textured arrd holds a limited qciiartily of available Iirmisltre. 

"Ilie elllic laillIll palllen agaill irnlicates lhattire hfncedirrg progiain should cortiiue 
to develop shit c)cle crIitivars of sorgrilrtr and pealrl millet (less tha1n 90 (lays) fIr Zone-I.Similarly, conisidetinr lile Iilg teIi rainifa-ll patii Zone-Il, stighni var icties oif redilruninaturity (10(h)days) shmiid he ireir red to avoid late season rainlall coinciding with grain
development which causes grain rold. 

"1lie sorgliri ;r l peal millt illipl(velirllt ploglan also ficed tie Iilhrwiig rir.1jor 
problems diiing the 1990 crop season: 
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A. 	 Seed storage conlinues to be the ,,aior prollei because of high temperature in March 
- May which affects the viability of breeding materials. Tierefore, there is an urgent 
need of cold storage for breeding materials at IRA, Marotia. 

B. 	 Non-availability of recent literauie, books and periodicals on sorghm and pearl 
millet crops of various disciplines in the IRA, Maroua library retarded researchers 
proll.ssional developnieni. 

5.1.2 OIJTIU'fS ANI) ACCOM I'1AISIMI NTS 

QAU To increase sorghum and pearl millet production through the development of improved cultivars and 

hybrids in North Caveroon. 

SUB-GOAL 	 OUTPUTS ACCOMPLISHHENTS 

1.Varietal development program 1.Presently the Genetic 1.1 36 Flcrosses were developed
 
for different ecological zones materials are inFl to F5 inthe Line x Tester rating
 
within North Caneroon. generations. Itwill require design involving fifteen
 

another 2.5 years for testing. parents. Also 10F6 bulk
 
involving 5trjfjj
renistant
 

parents were selected under
 
Striqa 	Infested conditions for
 
regional trials of West and
 
Central Africa.
 

1.2. 81 F2 croses, 77 F3 pro
genies, 157 F progenies, 9 F5
 
progenies and 54 F6 progenies
 
fron various crosess vete
 
selected and threshed separately
 
to achieve the long torn
 
oljf(Ct ivo of this sub goal. 

2.Varietal testing program for 	 2.Cultivar available, IRA 2.1 The ilest
African Sorghum
 
different ecological zones in 	 research report and impact of Trial from ICRISAT, Ilali of 20 
the North Caneroon. 	 farmer's level of developed entrios tertpd at cuiring and
 

cultivars. 	 Sanquere. flone of the entries 
outyielded national check 
varieties S-35, CS-6I and CS-95. 

2.2 [he International Sorghum
Variety and Hybrids Adptation 
Trials tested inthis crop 
s,:ion helpd u': to identify 
four superior hyhrids which gave 
nore than 121 higher yield than 
national chock varieties CS-54.
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SUB-GOAL 

3.To identify a genotype hold-

Ing a good level of Striga 
resistance out of the developed 
agronomically elite breeding 
materials under heavy tg 
infestation, 

4.Hybrids development program 

Including (A,B and R lines) for 

different ecological zones in 

the North Cameroon. 


5.Hybrid testing program. 


OUTPUTS 

3.Cultivar available resistance 
to 2trLg hermo bi_ for direct 
use inthe national program as 
parents or varieties, 

4. This is the fifth year for 
this prograi and will need at 
least one note year. 

5.Fourth year of testing and 
will need one more year to 

Identify hybrid having 201 

higher yield than existing best 

cultivars. 


ACCO!P,1 SHIMITS 

2.3 The nultilocation sorghum
 
variety trial early duration in
 
Far North provinces indicated
 
that genotypes Ylgawhite, ICSV
ill, CS-54, Birlang and CS-210
 
gave consistently higher yield
 
performance over locations in
 
this zone. Similarly inthe
 
medium duration trials none of
 
the genotypes gr.e hiqher yield
 
as compared to che':k variety CS
95 but the qgnintypo.;
pinly CS
214 and CS-251 veto observed to 
be tolera;iL to grain mold. 

3.1 Test of Nationil :'orqhum
 
Strjga Nusery conduced this
 
year again confired that CS-95,
 
has as much or more resistant to
 
Strija hernonthica a,; tho 
resistant variety Franida.
 

3.2 Test of the V st Africa 
Sorghum Stliga Trial conducted
 
for the third year showed S-35, 
ICSV-1079 and ICSV-1164 to have
 
similar or nor rnsistance to
 
,.triga hnrmonthica as the
 
resistant variety Franida.
 

4.1 Ilurinq 19'0 crop ,',ason, the 
snrqhhu progria his nu,:'eeded in
 
developing 110 n hybrids. Also
 
their pirents (A,B and R lines)
 
were raintain,]. 

5.1 The CS1101 HATand WA 
includinj check varieties S-35,
 
CS-95 and CS-51 were evaluated
 
at C1iring an' .mnv Hybrids,ntp. 
ICISH-89007,1DC1-n22 and 25 
outylelded all the check
 
varieties more than 21 at
 

Culting, wherni- th- hybrids
IC-{-890 1, P.1-780, IYJSII-25, 
and 1-8920 gre ,rnra thin 301 at 
Sanijunie. ihey alo hive good 
plant type and rsistance. 
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SUB-COAL 


6.Development of 

Nucleus/Breeder's s(M of 

promising sorghum cultivars. 


B.KUSKWARI SORGC1UJ
BREEDING
 
7.Varietal testing program of 

Huskwarl sorghum. 


C.PEARL HILLET BREEOING
 
8.Varietal development program 

of pearl millet for the semi-

arid zone of North Cameroon. 


9.Varietal testing program of 

pearl millet. 


OUTPUTS 


6.Breeders seed available to 

sorghum researchers and seed 

multiplication agency to reach 

to the farmers. 


7.Cultivars available with 

defined traits. 


8.Presently genetic materials 

are inF6 generation. Itwill 

require a year to have genetic 

materials ready for testing. 


9.Cultivar available like IKhv-

8201 having desirable traits and 

higher yield than local 
cultivars. To achieve 10-151 
higher yield than existing cul-
tivars Ina year period. 


ACM)HPI,I ISUMRIS 

6.The nucleus seed of 30
 
selections were developed for
 
various trials. Also twenty
 
promising local and developed
 
selection breeder's seeds were
 
multiplied for sorghum
 
researchers and multiplication
 
agencies.
 

7.1 The data conpilation of the 
muskwarl gernplasm planted 
during 1989-90 are inprogress. 

8.Fifty eight advanced 
generations progenies were 
harvested and threshed 
sep,irately after final selection 
for futute a,-janqmnnt and 
testing. High 1000 grain weight
 
and earliness compared with
 
check Fouri, resistant to major
 
three diseases and effective
 
tillering were observed as
 
desirable traits.
 

9.1ihemultiplication variety
 
adaptation yield trial including
 
check IKIIV-8201 and Hour! 
evalnlted at thy'e locations In 
Far-Plorth [rovinno. The newly 
developed short cycle varieties 
yield hiqhest at Guetale which 

ispearl millet growing zone.
 
The varieties nimely CII-24,
 
CI1-21 and Cll-l1 qa:e note than 
1%higher yield than exotic 
check variety IW1lV-8201 and more 
than 25% than local check Hour!. 
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5.1.3 OTHER AC'lVITIE.S 

The IITA hiecdel visiled Il'RISAT, India during the monlh of Match, 1990 to discussthe 1989 results and 1990 Woik Plan. fie also delivered a seminar inuskwari sorglillonimprovement program in Caimeroon. The wastrip liked with home leave. NationalSorghm Breeding Program technician Mr. llilangson Emmanuel lelt for I(:RISATheadquarters, India fIr 9 montis training in sorghum brceding field techniques during March,1990 and joined the national program duhring fle first week of Dec., 1990. 

Mr. Kenga Richaid, ihe nmional counteipait Soighuint liceder, !,ad attended theRegional Sorghnm grtill inectiigat Kano, Niger ia from 10- 12 Sep lemher, 1990. The NCRESorghtnn li eedler attenled Ilie Slering 'ommitteeitt c tliviqof' West am (,ential AlticaNetwoik of SAM( AI)/I( 'RISA I'dniiing Nay, I9A) at Niamey, Nigci. Both hicelts alsoattended lie Regional PerlIiillet Woikshop at Niamey, Niger and p esentcd a paper en!. iied"Progress of Pearl Millt Research in!North-Camoeoon". 'lhe NCRE sorghmn hrvectder alsoassisled lile soghumii clvoilk coon dinatlr t) review (lie "'Ichad nat ioal so Ighip:pi igian ill
Oct., 1990. 

Composite soil sa;mples flioi so ghum
"'chatihali and Yoldeo- I (solglimrn 

hreeding liulds at (uhiring, Ndonkole,
ant Yoldeo-2 (peat I millet) weie sent to 1IlA, Ilhadan,Nigeria For mechanical and chemical analysis. Ilie resnlts have riot yet been received. 

5.1.4 RISFARCil FINI)IN(5.1!.4. 1 S.ii)rgliim l(ljr('intJ 

'lie details o1 soi .hlin and peail millet hniedit g edp lnitlns :onctld dliing 1990rainy season with date of sowing, number of enl ics, number ,,1ieplicaliois, plot size, andlocations ae iven in 'Table I. All tle expeimeni.s wee ciincln(c'td in a replicated trial,except [I and advalced cngelealioii;. Feltili , applkatio (61 Kg ' 20; K; 1'2(05 and 20kg K20/Im) was uiiComin fIr all tlite expeincin,. Nittogenn was applied in twit split doses,wlereas 1P205 ail K20 we: e applicd Ieftoie so\ i 'Ilie pamt density was kept at 83,333plant; per liectare h:ving a iow to mow distavice of I)80nc and plant to plant distance of Icn.Fioun to five seeds w cw 'mwi pei hill 11vi1a: final per va'slinivi one phyl lill nimiilailld.Wherever a gap occuied, thuy wete filled by i;iislllaniling seedlings. 

)ata oui days to 5 ',T Ilowei lihll, hcigit, (lays to ii':ltvmity, plaivthiinig, plail and panlicle weigl 
cn ilalter flinalavId giai yiel. were iccoided md statislically analyzedfor all flie yield triads. i addition, data onl otlhcr trails like early vigour, scores on= diseases,pests, pedn-le cxse.,lint ,hIdg iiig a1i; senesce li"e etc. were also icorded. 'Ilie e ulls willhe pi sentcd inthe 199 Soitp umnaI PeIPerlMillet Inillioveenieit l'iograin's Aniral Reportof IRA. 'flie iesults in hief are plresented below: 

5.1 .4.1 -West African. ,orglhiu Nmrivly Adatilaionyi!d-i,.ial_(WS VA,'l199.l~or!y )mut iniilCRlSAJ tin',ik! _MalIi) 

"'wenly elii,i cle evalmitld ;at( ii in,, Malo ia. S.35, a comrilmltiioii ninii ourprogiam in ('amcidton, 'er e c hosen as lcal check variely. )at a on graiii yield and othertraits of selected enitries ae giver; ii 'lable2. '1he F test was finld to liesigitficault at I % 
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level for all the trails. Imlry S 35 ranked first and yielded 6741) kg/ha followed Iby CS-61 
(6505 kg/ha), ICSV-1070 !sl(6520 kg/ha) and ('-54 (6262 kg/ha). 'lhe other check 
varieties ICSV-II I IN and Nagawhite ranked ,Ithatdt ;tiltand yiteled 6312 and 6229)kg/ha., 
respectively. The variety Nagawhile was observed to lie susceptible to various foliage 
diseases, wheleas Ihre gelnotypes S-35, CS 61, I(,SV-117) 1, ('S-54 and I('SV-I I I IN were 
observed it) to tolil,,e discases like )gIvy Ical %pot(ctlrCosp()a Solglii), Oval lealli r'isis:n 

Slpot (Mmt!itllispor~j srnlthic.dil), (l Ilipor)i j!!j)leatf 1irrllalicrose
sIorly sirip I)Iiul!gil , 
(Cl'trloolliOllln Urarilicrl;i), and leatl la' (IIlyll iQal{ diseaserSp!i ough ii); resislantl to ,lairit 
parlicular ly long smut (''lypro.)spjl ioijurp!'1wrgii) ind Slem iner ((jii]Q paIqttIs). 
Moreover, Ihey also mnattite d ealy (less IIan medinumll90.days) aid were in plail height and 
higher illI(XK) gain weight ('Table 2). 

5. 1.4..2. W{cst AI Iri ASap i.rYj 	 .lI 	 it i ldjJljaL(AIl, 

litcluding %'anicly (S-61,Twelly entrie :l.he'k Iconttilhition from oir program in 
Calneroil, were evaluatld at Sanqy_'ie (Noi hIpovincet. 'I lie Iatm oi gain yield and other 
traits (ot' selected entries lie presenk,d illTable 2. '1lie F test was foiund significant at I % 
level hio all lie trails, escpt pill collull a1clter lin.1alhinning indicating wide genetic 
variabil;ly hor thsc.,e iaits. 'lile introduccd variclics SI'ON 82,F2-20 and I(CSV-1063 
outyielded tire ('anireom developed variely (',S-'5 arid local check CS 61 tIole thall 3 
perCent. 'hlie g'lnolypt. SI'I')N 82 ilked Iirstmid yielded 2,18 kg/h:. fillowed by F2-20 
(2,170 kp/lir), I('SV 10I63 (?-104 k,/Ira). anrd ('S 95 (232 t:/Iha. ' Ir local cleck ('S 61 
ranked 6th an1d yield'd 9.15 kg/Im. 'I iese were olisoived to bIeiesistaril to vaiiouls oliage 
diseases ard pests, iediumrri in Iratlirity Cycle ard Illedillll illphlnt heigbi. 

5.4. 1.3. .'esi Afh icat Sot phi lyllniI _Adlaptal i()rl 	 991).I .YiQJ!rial.(_ASI IAI
( I(.1 IsA'r-KIann(, N i ,geria) 

'INsVrlly e11 r1 ,inrit 	 euI Check var itli(ii'N i u " Ihw lii),ln. sieliting inurjl oi% sS 35am1(I ( :s95 
were evaltend at arid Sallrlete, IeNlclively. he dala ilpr;ra:i yield and other(llilill '! 
traits oF Secletd ctritS me lU('ttICt'hd illIabl1 /IhIre: It-1 I% level f'or12. was Sigiilicarit ill 

('OriIliillrp .t.. otirIOwall tire traits. 1 glaii yicld, rrorc hyblids ollyieldeul irw c'heck valiely 
S-35 at (iir irrg, wlereas 'ii Sairgirere, tlihybrl i(e I( >511-81)1X1I lanked firs and yielded 3858 
kg/Ia idhlowe(i :,,'R 'l "/'8((3616 ,y/hat ard I('SIt 101))2 (3583 kg/Ia). '1Ircheck variely 
ICSII- IlI alro ('S W.'i1:11Ut1 ill ird 2t);h ard yiclt-d 27,15 ari 1062 i,!/1"| aItSang lete 

(Noith prrIvinc.). re'P'tlivelV. Iht, ts to be ittedilm ill Illanr ity,'1 Irybi were also olklerve( 
semiri dwarlI it i:1r1t h',ihl,ilnsmS",'sI S(illi loose arid Irhig particle wilh grlld exser tioll arid 
sril;idltrtIa:Ijrr c1r111:1rCuI \',itl Iar I'S I 'W 1l.check ','99 arid V 

5.1.4.1.4 	Inter'natiurt'l., ii iValietlyalil IIlyln ijAllllalhi}nYion V l I r'ial 
(ISV.IIA'I) IVMO((I(:?I, ATj(,'(AIN. Indla)I 

'I lilly six cl it inclulding a local check \atitly ('S-5t ''ele evai;ltd at (;titirg, 
Marolla. 'Ille (Ill i litrait; o !,leed ernriis lre pe etiteud in 'Fahle(1;1;1 ;il\itid aid rtir 

hilly Nipiilicmr ; it I le f1il 
grail yield, Ire hin iri I('SIHI 5t b uiond liil rod \ie;ddt (11? l',/iha llowed IvI(SII- 1I0 
(6716 k/hat, ('S-25 1 (6663 kg/h; mrd I( St I 18058 (6608 kg,'hi). 'I lie local check variely 

2. 'lIe F test was:I 0 1d toIb Ili t lf%tot ti trai s. ('omSidertig the 
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CS-54 ranked 81h and yielded 6216 kg/ha. Moreover, considering tie yield, three hybridsout-yielded tie local check variety CS-54 in this trial, whereas it ranked among the best fourvarieties. In addition, newly developed varieties of our national program appeared to be 
promising in this trial. 
5.1.4.1. 5 ('l;acajl¢c-izalt;o Lporhf g'sIJA~dton~~y 

(CSTIJ'r)- 1990 (ICR ISAT-CCRN-Patancieru. India). 

T'welve cntiies weie evalhated in this trial including S-35 a conmutiillion of ourCar iernorl nat itnal ogai at O iing, Marttma. I'lhedata oil giaiu yield an(d (tlher trials of,rIected eutries are giv "nin Table 2. 'ie I test was significant for all the traits under study.
Considering the gi:ali yicld (k/ia), lireenlty Nagawhite ranked liust and yielded 6390 kg/hafollowed by S-35 (025) kg/ha), ICS IIll (5293 kg/ha) and IRAT-204 (5218 kg/ha). h'lrevarieties Nagawhite and IRA'T-204 were observed to iesusceptible to various foliage
diseases, whereas variety S-35 was observed to be resistant to various foliage diseases, earlyiniiwitrity, miedin in in plant ieight and highest in IM(X)gain weight among the genotypes
evaluated under this t ial. 

'Ihirly entries including local cleck varieties S-35, CS-54 and CS-95 were tested at
Guiring ard Sauguce locations wili thice cpl icalions. (C nsideling tlie grain yield (kg/ha)

and oiler desirable ftails two Irybi ids narmely I)('511-22, I)( SH-25, IS 11-24, 1-3320 and
 
H-8318 were selected at both locations ('able 2). At Guting, these hybrids outyielded tle
best local check vat ities CS-54 mote than two percent, whereas at Sangueve, they outyielded

the best cleck S-35 ot(ie than 310%. '1he above menlioned Iigh yielding hybrids were

ibservetd to lie early ifn niatlr ily, sebi dwa I to imedium in ilant htighl, possessed longer andsemi-loose paniicle, sinaller in I(WO(0 grain weight compared with local check varieties.Mor-over, flhese werehylrids observed to lie resistant to various foliage diseases, pest,

lodging and goid in overall planit cliactets.
 

9!dalr ni
5. 1.4. 1.7 .l LStihit igalur.ry(NS _ t1)J 

'Iwetnly (,ne cuth ies inilding iesislalnlt cleck -manida and a susceptible cieck CK601
 were grown at Ndthkole (near Mnaoa), oina farl
iner's field where tire S-tigll popuilation was very high. 'Ie tilijetive if Ihis trial is to idelntify a sunglinl line rlesislnll to St'ig
h .Iiont.qka t1ounder lield condilions. build up sillficicnt Siiglt popil fion, seed wereiti itjtadded every year since 1987 belfir e soighnu planting. A checker board layout developed atICRIS ' Ior field wasscreen ing against Stirigl ised . 'Ilie (lata on grain yield (kg/ha) andother tiais ame ji)cstNited in l;ihle 3. '1lie F tewst ,si,ird significant at I% level lir all lie

traits, except $iia count at 6(1 days a ler planting, r,, count at harvest ard plant countat Iavest. 'Tilegcriotlve (,S-251 rankcd litsland yielded 5362 Ig/ia followed by CS-210(4983kg/li), ('S 95 (1151 .:/h;r), ('S 2/8 (4701Ip,,/ha) ;ird r "sistatl clh'k t:nainida (4266kg/ha). 'l ie resistant check Frairida lanked Ilth amg(tie twenly tne erinics tested. 'tle
susceptible check ramnkcd 21st ard yielded 928 kg/inh. 'lie new sclccti(s ramely CS-251
CS-210 outyiclded tlie t:rlicr tesled g!rcof~tes inirtcly Ernmida, CS-54, and S35. 

and 
'tliegenotype ('S-95 agoi coripil td their resistnc to $l!i hloi.tln'( ii e rallhcr than tire hither toknown resistantl clieck variety tramida ('1able 3), whenceas CS-251 and CS-210 appeared to 
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be tolerant to .rig:i it are al earlyj1 'rniouhi ;. Mre over, genotypes CS -251 and CS-210 
maturity group (90 days)and ('S-95 : I)5 days maturity, Piossessniii g(sii ;tlIlc iiioiitilogicl 
traits, good in grain quality aspecb:; and Icsistalt to most disca es. 'Iliese genotypes will he 
reconfirmed during the I9)91 crop season tnder this trial. 

IIId_::~ 1:15.1I...1.8. WC¢ , In IA!-! iu;svi~h n _Str iga.T, i'l 1._(W._(C'.S J-_l990. 

Twelve entries including a resi lant check Fra iida (I(SV-IO01 BF). and local check
S-35 wete evaluated at Ndokole on a frimer's field whet e .Iiiga population wa very high 

(luring 1989 crop seasoi as sorghum was cultivated. 'Ihis trial was conducted in the same 
field alter addition of Strig seed beflie soghimn planting to build ilp siflicient ,triig 
population. 'I lite tl:tda liit a tt lir i hils ate latc'enttctd in Table 3. '1I( F test wason vi!a l and 
not founl significalinl a the I','. lIo allIte cli; loiiunder study except days tiole'vel Nad 
flowering. ( 'onsidet ing t(e glaiin yield, the reno(tylres ICS V-1164 IF, tanked first and yielded 
4291 kg/Ia fulft,,ed by I(SV 1079 I (.1286 kgIh:l), I('SV- 1112 BF (39.42 kg/im) and S-35 
(3755 kgilha) iesislant cleck I("SV 01 ianked 6th and yielded 2990 kg/ha.t I1 t Iiltanila 
The genotypes namely I( SV 1)79 111:., IC'SV 101 I6, I(SV II12 BF, and S-.5 appeared 
to he similar in reistance like I(SV- I(X)l I. or l:ramida ('able 3). 

5. 1.4.9. M itl ilo(;atl ion SOr giht i Vait. !. 
_lj~lpl ioPn.|Fr.+N+,ot~ III~r vPri(.j!) 

IBa e.' tn Ion188 m( Id1( ) itstils. twenty live entries wee evalrialed oil the salle 
locations of I99t) ciop seas or nlamely Yold'o, 'Ichatibal i and Sonctiound,. 'Ihe data oti grain 
anr other ttaits wete slatislicalIV a1nalVId. 'I lie pooled analysis of' variance f'r all tile 
chim 'actel,;a iidh~ d :id it r(veled W ts ieI t ),Ill-iWylp;n{e ,<l lw x hiealio:1N()l rI;rtI; te1:1I al geli 
,vee sig',ti1 tt at h( 1';ttIh:l tlhere dillifi ats wt)' (,Iliidict \tsce iices attion, ;as; well 
as hetwcen tile Io.ations. 1he lUca.. Iei lit mairce of* grainii ieldmo er locations and olher traits 
are presented in 'lable 4. (tomid<'ci in!; thre ,i tin vi'ld over loa(iai'i, the ,elirnype, Na:gawhite 
mtilked flist 3P56 Lgu by I('SV (.+1.31 5.1and )idhhd I/Itollhhoed II kpf/li), ('S (26911 
kg/ha), Ia lang (26-12 t,/ha) and ('S 2 1) (20.633 kg/ha). 'Ilie genltypes Nagawhie and 
Barlang .re obsetved tI Ire suis c llihle to vatious fifliape diselses and chalky in grain 
aspecl, ti :rn Il I, ('S and ('S 210 W veid to ihIe resistantie ltre pcvior'ti:s I(S\V 5., vwi t 
to valolius fltiage discaes. 'I hey al;so matned ear lv (less IIhan t(0 days) atid were higher in 
I0(t) grain weighrt. 'Ihitl'oe the' Ctltjies ('S 5.1. I('SV I I I and (S 210 should he 
[l elhtiseti atjto, i aitd ott ,elhit , in Ote 1,1tlhr fo (i,.';itly lhii iii I';1 plovihc.. 

5.1.4. 1. 10. Mtilocal ion Soulur,, Variety- 4.apafion YieloJ'rit 
(MSVAT)- 1990 I)tiralion))(Medium 

I lie oi.*iective of tilis ItiaIl ,v%;r ind idleal elltyl(' in the stil hutiiidalso to ) pes ut pof 
7tlie. 'lwCiit' Iew sehtciirIS ilIIudii)' ;I (lu: vatitly ('S 95 wele evalmtled at llree 
locatioiis ntllil y L:ipdoti, l ztriiiinrgriti, IRA still sal;ilirs of SIttieutre and Striiit idoti. 'Ite 
pooled analysis of vm iaire liil all ('r:1:ttisrevca:tld tiat F test (le to gentifype and variety 
x location wete significant :it I , T level indicating tlat tlrcie wele dillelences among genoty1pes 
-is wcl as l the hraItioi;. 'I lie im;iml I ti1i1:nie1t tf plain +yieltlaid Alh'l tImils overllt'eii 
IOcatitis of1s.eclt'<l Cllil.t ille piesintiet iin 'lhle 5. (C'rtsi ingi thre plaint yield otver 
locations, the check vaiely (',S-95 Ianked liiisl and yielded 2.534 kg/hia Iilltiwed tby CS-244 
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(2395 kg/ha), CS-251 (2184 kg/ha), CS-233 (21101 kg/ha) and ('S-124 (2042 kg/ha). These
selections were observed to lieresistant to liliage diseases and pests, Iow in grain mold scorr:: 
as compared with CS-95, more than 90 days in maturity cycle, medium in plant height andat par in grain aspects with CS-95 and good in paticle emsertion. In addition, the selectionCS-251 has white pericaip whereas, CS-124 and CS 244 has blown pericai p with whiteendorsperm. 'lhe genohypes CS-251 antd (CS-244 reconliined their sipertrity in teliis oflow -rain mold scores and at par in grain yield with CS-95 give I tilher scope for agioltoiic
studies to increase the sorghum production in North province. 

The long let it oijeclive ot Ihis prograit is to improve Ioca varieties tIhrotgh atificiahybridization ftllowed by selection. 'Ihe hicediig plcogaim is (litced to ittct two broadobjectives (1) developtment of improved early va-rielies (less than 90 days) fir the semi-arid
Zone (less than 9(X)itiiti rainll I) and (2) development of imptoved medium maitnity varieties
(1(-140 days) for the stib-Ihu i ,,ie (tnore tla n 9(Wimn rainfall). 
5.1.4.2. I Ijiy[jjiizj.i ( _ 1tr 

'Ihitly locatl rtd exotic varicties were idemnitfied (h1ti ifrg tle 1989 crop seasoll at vat ionslocations having maturity dwIation of'85- 180 days, good inagrotiomic and otlher desirable
trails, resistai/tolirait to vatiios disca ses, posts and S.tyi pt aspects. "Ihese wele grown atGuiring Slation. Crose-s w.\eL :,',le by hand citiasculation and attificial pollination dutringcrop season. A total (if 36 FI ciosses were developed in a Line x Tester mtling design
without reciprocals and more thai 120 seeds of each cross %%crcobtained. lhese I crosseswill be giown dting 1991 ctop seasot ir genetic studies atd the selling progam will lie 
followed to obtain F2 seed. 

5.1.4.2.2 Seledion_'ogaii 

.ILI._U_¢_rmiojii 

Fighly one VI's crosses Vle gritl at (O;uiingRescailch Station tling fileI99)O cropseason. Selling was fillowed for all the crosses to advance them to F2 generalion. 'Ihey willlie grown at (uiring and Saguiete according to maltitiy cycle with the plant population of25(X to 31MX) plaits ofeach cross t fllow tie select ion piigim dutirig 1991 ciop sea son. 

'lhiic tetcrcsses wele grotwnit at Gullirg diniitg 1991) clop seasonIto follow tlieselection progiam. 1 lie selected plant were tagged and sellti.'d in each cross. A total of 77single plants were iarvested froin all cirosses after inal selecticon at Guirirg. '1iese single
plants wete threshed sclimatly andl eliir IF3 single pl;mt progenies will lie giown (lilting the 

crop season finr fit her selection. 
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'iliee hundred and thirty one single plant progenies in F3 generation were grown at 
Guiring. Selection and selling were followed during the crop season. In all, 157 progenies 
were harvesfted sepanately after final seleclion. 'These piogeities weie thieslied separately and 
their 1P4 progenies will he grown during the 1991 rainy season for further selection. 

F4_Gen ratiln 

A total of 22 progenies selected during the 1989 iainy season were grown at Guiring. 
Selection and selling weie fIllowed during the crop season. In all, 9 progeiles were 
harvested selmialcly altcr final selection and threshed scpaiately. "Ihese will be evaluated 
during the 1991 rainy season accoiding to their maltily cycle in dillerent zones. 

A tolal 1102 progenies of 31 crosses selected during 1989 were grown at Guiring 
during the 1990 crop season. In all, 54 progenies of 21 crosses were harvested and threshed 
after Imal sclectin. 'these will be eva luaten d tiiug tie 1991 iny seasoi under uniformin 
progeny yield trials ill hoth zones accordinig to their inraltnity cycle. 

hi idtliilr il,ntcCu 1:5 bulk ipoil;ltil which welt. se lected Ifoi the cr osses having 
Slligit folcianil plleitis dill illhIlc t)89 uaiiy sc:isltu Irlm ig;tiine"td fields at Ndikole 
were giown at he Samlc lild whclice S.rigti ponilaltion was vcy high. In all, 1( F6 bulk 
popil,ions were sclotted ater selliug and selection during the ctop season. 'lIhese will be 
used filt the West and ('clltal Ali ica Stliuiim 51 iga 'Ii ial lthite 1991 crop season for lie 
Regional Si ghiuim Netwoi k. 

..opilla;lion ImpIomi I'nl IPogram: 'Ift 22.5 p~opl:ttitti itlmduccd hon l( tRISAl, Inalia 
program wete gromn in single imw plots with two replicatioms in isolation. I)nuring the crop 
season, r1d(orli atings wevoe allowed ammuig Ihise imolla itm and selections were followed 
at harvestinrg. In all, 225 wve raitained and will he giownldiing 1991 crop season. 

5.1.4.2.3 .HybnidDevehopmgn Prfgru 

• lie obJective of this progiail is Ito idettily irle Sl ilehllines as well as iesloncis to 
develop hyhiids suiperimr to open pollin led vaieties suil;tle fr rainled and irrigated 
colditions in diffecelit ecological 7imcs of Norlhln Canrconi. 'o incel this objective, 48 
B/A pails of soighini hom diffcecnl piog an of I(RISAT, 'lexas A&M I lniversily ard 
Mexico along will open lollimated p,(iining sc,''. .ios wec gow, 't (uiring. Dt;ihng ihe 
crop season 22 B/A pails of sog hurm and all the R lines vere maintained by selling and 
artificial pollination. Moieovcr, 111 iew 1:1 hyblid,; were developed. 'Ibese will be grown 
dniring the NOI lailly scason along with Ihtr betv lpt' I'rmilg htylhi ids ihis yCar to study their 
yield peiorniance as well as for lIuthcr selection. 
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5.1.4.3 	Muskwpri (Trapsplanted Sorghum) Program
 

In all, 210 accessiols ill
oicalI 	iniskwaii .solglitin cilliccted diiriig 1988-89 crop
seasn .joitly incollatboailoll Willi ICRISAT, GnICetic Resoiurces Unit and our oathjonal tearnthroughout (lie Noith(-Caieroon were transplanted on 16 Oct., 1989 al IRA Salak to beflrther evaluated, c lassilied, alld maintained. The data on quantitative agrolionlie aId qualitative 	traits are recorded during Jan.-leb., 1990. The aredata under compilation and
statistical analysis. 

5.1.4.4. tearl Millet Ict i N!l
 

All pearl Imillet eXlperiiicnieis apioved 
were plated oil.uly 1(020, 	 1991) at Guiringand other locations. No Icilili/er waps lllied. 	 'I lie lant densi(ty was kept at 4 1,60(0 ilatitsper heclare having a row 	to row distance of 80 cin and plant to plant distance of 30 cii.Three to Fouir seeds were sown per hill. At final thinning, oiie plant per hill was maintainedibr all the pearl millet experiments. The rcsills are presented and discussed below in brief. 
5.1.4.4. 1(c Cn, aLjrs
 

All 58 advanced generations selected (iring the 1989 were grown dlmiing 1990 cropseasolD at (hiiring. The selcclioi adisell irig piiogain was fillowed during lite crop season.The 56 progenics were liarivcstcd sepla lely a iii Ihieshled for Iniilier evaluatin thliihg ithe
1991 ctrol season. 

5.1.4.4.2 Multil1J UeiiionMi I eaityAdJapl MiunJ!riaL_(M VIAL-__
9Qj: 

On Ire basis of Ire P9') elicoilring iesilIts of this i ill, illi teell eiilr ics includingnew check varieties naiel:, IKNIV-820I aid Mouri were repeated at the samle locationsnamely "Tchl1ib;, li,Yoldeo 	airid Chietale (litring 1I9Q(i crop seasoii in Ihc Far-Nill l province.
trails wieThie data onqulii i tatalive stalislically ainalyzcd ltr cach of' 'lie (hice lcalions aswell as over localions. 'lite ttest was Ifouid signiiicant for all locations excepttile
Tcl atibali. 'I lie d:t1a for grain yield aid otilier tiails over localions of' selectld variclies are
 preseted inD'fable 6. 
 "aiiig 	inlo coinsidcleuliiUD tle pi:il /lii), the irprvicd short cycleselections yielded lower Ihai local check Momi i at 'I clitilli, wheieas tlhey yi.'ldcd highestat Guetale and Yoldco locations. 'I lie genotype CM-24 aiiked first aid yielded 2319 kg/ha

followed by CIM-21 (.301 kg/lviit.
(2282 	kg/hi). 

( 'I'M-14 (2291 kg/la) arll(check varicly IKMV-8201I lie local check Mouir i taiiked 12I11arnd yielded 1775 kg/ha. Most of localvarieties tcsfed this ieill 	 trial mie 	 hlan 95 to I10 dlays lturily cycle wlees newlydeveloped %'maitlicswere canIv iii Iiii:ii to5 I()"iv h.1 (d;iys) ljolriil ht el., suitl aid downyriildew. 'lo conclude, Ilis llial will lieClicaled dulilig tIre 1991 clo'p-i seasot olDthe sarielocations Itorecoifirin lite results for rccorilnendation of pearl iiillet varieties in diffient 
Zones wilhin F'ar Noilh I'iovirce. 
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A: RAINY SEASON SORGHUM: 

SERIAL NAMEOF TRIAL/NURSERY DATE OF SOWING NO.OF ENTRIES PLOT IZE NUMBER LXATION 
NUMBER (H) OF REPS 

1. WASVAT-90 (EARLY) 30.6.90 20 16 3 GUIRING 
2. WSVAT-90 (IIEDIUII) 6.7.90 20 16 3 SANGUERE 
3. WASAT-1990 30.6.90 20 16 3 GUIRING 

-. 7.30 30 16 3 SAHGUERE 
4. ISVHAT-1990 (MEDIUM) 30.6.90 36 16 3 SANGUERE 
5. CSTLFT-1990 30.6.90 12 16 3 GUIRING 
6. CSIHON-1990 29.6.90 30 16 3 GUIRING 

6.7.90 30 16 3 SANIGUERE 
7. NSSN-1990 5.7.90 21 8 4 NIX)IKOLE 
8. WCASST-1990 5.7.90 12 8 3 NIXMIKOLE 
9. IISVAT-1990 (EARLY- 12.7.90 25 16 3 TCHATIDALI 

EXTREIIE ;ORI{ PROVINCE) 12.6.90 25 16 3 SOUCOUNDOU 
10. 19.6.90 25 16 3 YOLDEO 
I. IISVAT-1990 (HEDIUII- 9.7.90 20 16 3 GOUNOUGOU 

NORIH PROVIN1CE) 
5.7.9) 20 16 3 SOU(OUNDOU 
6.7.90 20 16 3 SANGUERE 

12. CPQ !INl I'PKX;PAII 27.6.90 30 80 - GUPIRG 
13. 1AINIEIIAHCE OF I.ALE 27.6.90 48 9 - GUIRING 

STERILE LINES & HY.DEVE. 
14. Fl GENERATION 29.6.90 81 4 - GUIRING 
15. F2 CGIIEPATION 29.6.90 13 200 - GUIRIIG 
16. F3 GTlNEPATION 29.6.90 331 16 - GUlPING 
17. F4 GEIIEPATIOI(BULK) 29.6.90 22 16 - GUIRIIIG 
18. F5 GFILPATIlI 29.6.90 102 16 - GUIRIIG 
19. F5 GFEEPRTIONl (PU IR) 5.7.90 19 24 - NHIIKOLE 
20. BPEE9ER SEE[) IRLTIPLE- 30.6.90 20 200 - GUIRING 

CATION OF SOPGIIUIAND 
MILLET VARIETIES 

B. PEAI, lILLIFT 
21. IlIt,T-I19f) (EXIREIIE 13,&16.7.90 14 16 4 TCH., & GUETALE 

110111I IR*.OVINLCE) YOLDEO 
22. F5 GINERAII0 11.7.90 58 20 - GUIRING 
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---------------------------------------------------------------

.ble2: WEST AFRICA ANDINTERNATIONAL SORGHUNVARIETY ANDHYBRID ADAPTATION YIRID TRIAL-1990 

TRIAL SELECTED 
 DAYS TO 50%"* PLANT HEIGHT** 1000 GRAIN** GRAIN YIELDk %INCREASE
ENTRIES FLOWERING 
 (CH) WEIGHT (GRAMS) (KG/HA) OVER BEST
 

-------------------------------------------------------- CHECK
 
WASVAT CS-54 
 56 
 207 36.6 6262 
 -
(EARLY) CS-61 
 56 
 194 37.7 6595 ICSV-1079 
 59 211 21.2 6520 -
ICSV-I1 
 56 
 215 36.9 6312 
 -
S-35 (CHECK) 56 
 218 34.0 6779


L.S.D. AT 5% 54 
 29.7 
 4.4 1143
C.V. (1) 5.5 8.4 8.7 12.3 
WASVAT SEMIO-82 
 55 160 18.9 2487 5.2
(HEDIUH) F2-20 71 
 178 25.2 2470 
 4.5
ICSV-1063 
 69 
 187 26.8 2404 
 1.6
CS-95 
 63 
 192 29.3 2362 
 -
CS-61 (CHECK) 68 
 186 27.8 1945


L.S.D. AT 5% 7.8 29.6 3.9 596.8
C.V. (%) 6.4 8.4 10.1 
 27.8
 

WASHAT ICS[{-89007 55 
 178 22.2 7325 
 2.0
(GUIRING) ICSH-507 
 55 
 210 22.2 6679 
 -ICSH-89004 
 56 
 200 
 22.7 
 6620
1Cri{-89014 55 220 
 6115
S-35 (CHECK) 55 
27.5 

225 32.9 7179
L.S.D. AT5% 2.3 20.8 3.1 847.9
C.V. (1) 2.7 6.7 8.4 8.9 

WASHA.T ICSII-89011 62 178 22.5 3858 40.5
(SANGUERE) ICSH-780 
 58 
 170 23.9 3616 31.7

ICSH1-89012 
 62 
 169 22.5 3583 
 30.5
ICSH-89006 
 66 
 180 21.3 3583

ICSV-111 (CHECK) 67 

30.5
 
198 27.9 2745


L.S.D. AT 5% 4.8 
 27.1 3.4 
 1498

C.V. (8) 4.8 
 10.2 9.6 
 34.5
 

ISVMAT 1CSH-566 
 55 
 226 23.2 7012 
 8.4
ICSH-V8058 
 55 
 216 23.7 6608

ICSH-I10 (CHECK) 53 

2.1
 
202 26.7 6410
IC,-111 55 229 32.5 6425CS-54 (CHECK) 58 
 222 32.9 6216


L.S.D. AT5% 1.5 43.6 3.5 880.4C.V. (%) 1.6 11.6 8.4 9.9 
CSTLET NAGAWIITE 55 208 25.0 6390 2.2CSH-II 59 198 20.8 5293
IRAT-204 
 51 
 143 
 28.2


S-35 (CHECK) 57 
5218 

209 31.8 6250L.S.D. AT5% 3.3 19.6 3.4 731.4C.V. (8) 3.7 6.8 9.0 10.4 
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-------------------------------------------------------------------------------------

Table 2 Continued
 

TRIALS SELECTED DAYS TO 50** PLANT HEIGIHT** 1000 GRAINA* GRAIN YIELD* %INCREASE 
EU[RIES FLOWERING (CH) WEIGHT (GRAMS) (KG/HA) OVER BEST 

CHECK 

CSHON 	 DCSH-22 57 276 30.0 7141 3.19
 
(GUIRING) 	 DCSH-25 59 287 30.0 7015 1.4 

DCSH-24 58 273 28.0 6697 

CS-54 (CHECK) 58 238 32.6 6920 
L.S.D. AT 5% 3.7 31.9 4.2 1302.0
 
C.V. (%) 3.9 9.1 9.6 13.5 

CSHON 	 98320 59 148 19.0 3825 39.3
 
(SANGUERE) 	 H8318 62 156 19.7 3808 38.7
 

DCSH-25 62 214 23.5 3583 30.5
 
DCSH-24 62 238 27.1 3400 23.8
 
S-35 (CHECK) 64 212 26.4 2745
 
L.S.D. AT 5% 5.2 36.5 2.7 1001.3
 
C.V. (%) 5.1 12.2 7.6 24.2 

......................................-----------------------------------------------------------------

SIGNIFICANT AT 5%LEVEL; **SIGNIFICANT AT 1%LEVEL.
 

Takl : NATIONAL FOR(HUN PROGRAMTRIGA RF.SEARC11 (SCREENING)-1990
 
[LX Tt!C: NDO'KOLE, NEAR HARAUA.
 

TRIALS SELECTED DAYS TO 50%** 1000 GRAIN*i _ S___IRL§S.Plj __ GRAIN YIELD**
 
FLOWERING WEIGHT (GRAMS) AT (KG/HA)
 

60 DAYS HARVEST
 
........................................................................................................
NSSN
 

CS-251 b9 30.2 124166 114583 5362
 
CS-210 56 35.2 131250 101666 4983
 
CS-278 55 29.0 139166 152916 4704
 
CS-95 (RrS.CHECK) 56 29.9 147916 154583 4750
 
FRAHIIDA (RES.CHECK) 59 28.5 37916 42916 4266
 
CK60B (SUS.CHECK) 53 23.0 247917 335000 928
 
L.S.D. AT 5% 2.6 3.8 -- -- 1101 
C.V. (%) 2.7 8.4 78.3 83.4 16.3 

WCASST ICSV-1164 DF 57 - 451562 347395 4291 
ICSV-1079 BF 59 - 154166 59895 4286 
S-35 (L.CHECK) 57 - 186158 83851 3755 
FPAMIDA (RFS.CHECK) 60 - 96354 89583 2880 
L.S.D. AT 5% 4.6 	 -- -- --
C.V. (%) 4.2 	 86.8 119.3 37.4
 

-...-.-.--------.....................--------------------------------------------------------------- ** 
SIGNIFICANIT AT 1%LEVEL
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Table 4: ultllocation Sorghum Variety Adapation Yield Trial-1990 (Early Duration-Far-North Province).
 

SELECTED DAYS TO 50%** 1000 GRAIN** GR AI N YJ_.E LD (KGHA) RANK
ENTRIES FLOWERING WEIGHT (GRAMS) YOLDED** TCHATIABLI** OVERALLSOUCOUNDOU 

MEAN 

NAGAWHITE 62 25.5 3433 
 3100 2937 3256 1
 
BARLANG 67 28.1 
 2979 1995 2966 2647 4

GUEDENG-GUELING 67 2866
29.9 2341 2591 2600 6
 
CS-210 66 27.4 
 2983 2916 1881 2633 5
 
ICSV-111 63 26.5 2837 
 3375 2900 3037 2

CS-54 (CHECK) 62 2866
28.0 2704 2504 2691 3
 
S-35 (CHECK) 64 2616
27.3 2683 2316 2538 7
 
DAMOUGARI (CHECK) 67 2379
24.3 1016 2229 1875 21
 
.......................................-----------------------------------------------------------------

MEAN 68 24.8 2565 
 2180 2039 2263
 
L.S.D. AT 5% 4.9 1.1 572.8 
 1045 - 1010
 
(!.V.() 4.5 10.4 
 13.6 29.2 42.2 28.7
 
.......................................----------------------------------------------------------------
** SIGNIFICAIT AT 1%LEVEL.
 

Table 5: 
 Hultilocation Sorghum Variety Adaptation Yield Trial -1990 (Medium Duration-North Province).
 
.......................................-----------------------------------------------------------------

SELECTED DAYS T0 501 PLANT HEIGHT CR JL ___JKGRAL RANK
ENTRIES FLOWERIUG SOUCUIIDOLU** SAIGUEREk* LAGLXJA&OVEPALL 

GOUN. HEAII 

CS-244 62 215 2416 
 2588 2260 2395 2
 
CS-251 63 198 2083 
 2629 1810 2184 3
 
CS-233 63 233 
 1916 2762 1651 2110 4
 
CS-124 63 190 2500 
 1725 1901 2042 5
 
CS-333 61 226 1750 
 1908 2034 1897 6
 
ICSV-210 69 188 
 1833 2408 1312 1851 7
 
CS-95 (CHECK) 60 202 
 2666 2529 2407 2534 1
 

MEAN 67 211 1423 1668 1753 1615
 
L.S.D. AT 5% 7.4 37.0 
 500.6 1206.5 459.8 775.8
 
C.V. (1) 6.8 10.9 21.3 15.9
43.8 30.0
 

* SIGNIFICANT AT 5%LEVEL; ** SIGNIFICANT AT I%LEVEL. 
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Table6: Multilocation Pearl Millet Variety Adaptation Yield Trial-1990 (Far-North Province).
 

SELECTED DAYS TO 50%** _.._RA I .[_GLBA1. OVERALL I INCREASE
 
ENTRIES FLOWERING YOLDEO* TCHATIBALI GUETALE** MEAI OVER BEST
 

CHECK
 
......................................-----------------------------------------------------------

CrH - 24 55 2225 1346 3387 2319 1.66
 
CI'N- 21 56 1912 1431 3559 2301 0.87 
CPH - 14 57 1775 1609 3190 2291 0.40 
Cril- 16 55 1925 1328 31S9 2237 
IKIIV-8201 (CHECK) 56 1512 1759 3571 2281
 
HOURI (CHECK) 69 1034 1481 2809 1775
 

OVERALL MEANI 61 1567 1563 2962 2030
 
L.S.D. AT 5% 5.5 765.2 706.0 905.7 773.0
 
C.V. (1) 6.4 34.2 31.6 21.4 27.5
 
.......... ........................... 

* SIGNIFICANT AT 5%LEVEL; **SIGNIFICANT AT 1%LEVEL. 
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5.2 SORGIIUM AN) MILLE'I' AGRONOMY
 

5.2. 1 INTROI)UCTION 

Most of the agronomic trials on sorghumr and iillet were conducted at tie new IRA
fIarni at Motda, Ndonkole (on faHiriers field), Tchalilali, G(ietale and Salak. In tie lifIlh
of NCRE phase II, the research activilies were expanded to tackle most 

year 
of' the major

production constraints of sorghu1111 arid riflcl. 

The iiiajor prt(ictioii consririns which were ideniic lii ra iiny sCasot oitghi i
iricluIds low and poor inhcent soil Icitility, low and erratic distiihutitin of rainfall, prohleiii
of the palasitic weed lriga, liests a:l diseases, linilted u1;e of' animal tlaclion ald post
harvest handling hsses. tiled
For ltist iainy seasoin Ii aiillaisorghniiii (muiskwari), [lie iliajor
produtction constraints are Iiinited rcsidual soil ii iisttire in Ilie prolile, manual land clearing
of weeds atier rainy seastom and iiiaiinal tiaiisisphliatg. 

5.2.2 Ol''lPlUT AND ACCOMPISIIMFNTS 

GOAL: To develop improved aqrononic practices that will lead to higher and stable yields of 
sorghum and pearl millet.
 

Sub-Goal Outputs Arconp Ishments 

lAINY
SFASON CROPS 
1.Study on soil water 
 1.K,nowl tqeof optiun lanl Feprinent was planted withconrorvation anI fortility rna'lr nrt syntpn to at ';Ito ril,,a for lilitorn coljinq.inprovenernt through int-jrited soil 'ator corispr'at ion and Trno and piqgon pea hrtie beenapproach of crop, leguninous nainte:ance of soil fertilit, in established according to
 
trees. 
 Far-lorth province. troetmnet. Treateont crnps will 

ho,Jlon ill 991 (:r1o9iCrij t ceron 
as an alloy crop and tro--crop 
arsnciation. It is prosumed that 
trial will continino for at least 

2.Develop fertilizer management 2.1 optimum rates on 1l,P
and K (a)Soil sanplrs fre sub-plots

practices for sorghum in 
 for sorghum gro'n indifferent were collected, processed and

differrnt cropping systens. systems. 
 srnt to IIll for anflysin. (h)
 

Optirum yield of serjhum was
 
obtained with 40:20:20 innest
 
of the systeLs tensted.
(c)Lower
 
rate of fertili?r noet.Id
in 
sorqhum/groundnuts association
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Sub-Goal 


3.Identify appropriate cost 

effective technologies for rainy 

season sorghum and millet. 


4.Develop management practices 

to reduce yield losses due to 

atuo, weed and Insects. 

Outputs 


2.2 Efficient production system. 


2.3 To reduce production risk
 
under a sorghum/based system.
 

2.4 To find out the benefit of 

planting local/improved sorghum 

indifferent ratios. 


3.1 Quantification of payoffs to 

different inputs so as to 

recommend to farmers having 

different resource levels. 


3.2 Improved agrononic practices 

for millet, 


4.1 Practices that reduce Strigi 
infestation. 

Accomplishnents
 

Sorghum and other crops in 
association were planted in 
Juno. Ihe results indicate that 
crop associations are more 
efficient systems of production 
of sorghum as compared to pure 
cultivation of sorghum. 

Experiments were planted at
 
three locations (Houda,
 
Tchatibali and Cuetale). Data
 
yet to be analyzed.
 

Results indicate that there is
 
significant response to variety,
 
fertility and tillaqe practices.
 
A significant interaction
 
between variety, fertility and
 
tillaqe practices was obtained.
 

Local millet variety iouri was
 
found to be inferior as compared 
to If!IV- C2OI ani (ll'-17 at two 
Iorlt ions,. Late l iiin'j 
produced significantly lower
 
yield compared to notnal 
planting. 

All the field coyirinonts on
 
Striga were carrid out at
 
Ndonkole. (1) Plrults indicate 
that crop associations such as
 
cowplea and sorghum when planted
 
within rows or on ramn hill are
 
elffertive In cotiolling Strjga. 
2. Ura spray (2Q soldution) was 
found effective in killing 
ftrigj plant bidle othor 
chnnicals such a 2,41,
 
ParaSluit and Garlon. 

3.Improved sorghJn variety such 
as CS-51 or 0-35 lonr with one 
ptorerrno'n hrbicilO and one 
spray of 2,1-D to Strijgi was 
very Pff'cti,.- in controlling 

Str uJ and oth,-r 'r'' ::. 
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Sub-Goal 

ffU.SW-FLORGUM 
5. Ihprove Iur-wari yield and 
evaluate the potential of double 
cropping on Vertisols inFar-
North and North provinces. 

6. Evaluation of anlmal-drawn 
equipcent. 


7.Institutional development. 


8.Professional improvement. 


outputs 

5.1 Agronomic practices that Pay 

Increase muskwari yields, 


5.2 Sequential double cropping
 
technology that increases 
cropping intensity by l00% on 
some Vertisols. 

5.3 To increase the productivity 

of Vertisols. 


Low cost weeding, seeding, and 
ridging. 

7.1 Counterpart scientist and 2 

to 3 technicians trained, 


7.2 Creation of facilities for 

ensuring soil analysis. 


AcconpI ishments 

Rainy season crops were planted

in June/July. Result of rialze 
and cowpea Indicates that there
 
was no significant difference In
 
yield of ,iize and cowpea when 
planted either on flat or
 
ridge/furrow systens. Huskwari
 
isinprogress.
 

Results obtained on farners
 
field indicate that naize
 
planted for green cobs war very
 
effective intetps of total
 
return followed by maize for
 
grain and least vas with cowpea.
 

111e aniral-h,,wrn irllennet
 
(field leveller and plough) were
 
evaluated and did vell. 
 It
 
n~eds to be modified to reduce 
the draft. 

one field technician was in
 
training at ICRISAT, India. The
 
other field technicians and
 
contnteipart afgrononist are being
 
trained regularly on-the job.
 

kle hive received laboratory 
equil-ents which are being 
installed. Sore nquiprents are 
being used in the field (field
thntrnonetr and (n-.lontnrs). 

I) ad visited ICRISAT, India 
dJrinq home leave in April, 
199O. 2) Attn'l.l A,A leeting
inSan Antonio, Texas, USA in 
Octebhrr, lo0. 
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5.2.3 OI'IER ACTIVI'I'IITIES 

I Ile present repotlt covers the research activities of Sot ghui arid Millet Agrononists 
ocated in MaronIa (I ar Noilh province of Cameroin). Wo kplan in detail is availahle in the 
NCRIi documlllet "Anial Worklar for 1989-90". 'Ilie ainy season trials especially those 
planted for lcig teint, crop associalion and mixed crotipping were cntduccted on the IlRA farm 
at Mouda arid oi IRA sub-stations at (hietale aid 'Tcliibali.Soils at Mouda are gravelly, and 
Alfisols with a shallw piolie of 20-3(cm deep, below which a hait coimpacted 
disintegrating parent inaterial exists. In general, soils ar Ii( r iu organic matter, total N, 
available P arid high in available-K content. Texturally, soils are sandy ham with water 
holding capacily ol ahout 75- l( )ni in the rooting zone. 

Soils at (;tltI:ale ate :lluvial wilh sandy han texture !itd low in total-N amid orgarlic 
matter. The level otll ant K are oliumn. Soils at ltchatilali are saly in textitle with low 
total-N, or galic tittfet, available 1Pard K. In gerietal, soil at Ichatibali is poor in soil 
fIltilily and crop piotictivity. 

'ila Ii Sitiva wee cCIncidcld tl a Stri a inte led licli near Nhlckcie (a tarmtes 
field taken (;It leme). 'lie soil is sandy clay loam with feitility status similar to that of 
Motlda. 

.lials (Ipiist rainy seasu scighmn (muskwai) wcconcidtcled at tle vtalershed site 
it Mocida and Salak oil Velttisols havinig hih clay conleil mid waler holding capacity (I50
200amm of available waler), lcw in N atI(l very low in available P. 

' lie 1990 rainy season can lie chtatacletized as ablniflrial ill tIle sense that rainfall 
distrilutliir was very ettatic. At Morlula a tilal rainlall if (iX3mm was received between 25 
Jcre and 30 Aiijst amid itior io 25 June and aflier 3h)liAugust rainfall was very inadequate
f'cr plauiinig ill .t1rm. aud fol rittrir ily c 'rops ill &upicrtcicl. wcvet, ithe Idal r:irr:all was 
noirial (80(4.Smm). 

5.2.3. I Opl .! Itnrilisicf lco uor i.loI I)¢ycloppicrt 

Mi. It. NdikLawa, lth' (C'atnteitialtlcotrltllcitlt allcltledlihe Sctglrllrlln oiien day 
wcur kshlu cc;,nriztd by I(CRISA I, West Aliican Soighlii Intcvemeii hicigiami alt Karto, 
Niger ia fron II 12 Seplember, I9) 

l)r. I. Silgh at'ide'd aid prmesrnied a Imper in the ASA Annual meting at San 
Antonico, Texas li nU21-26 Octiciel, I99) 

Agrorcitis pmrtliP:ipathed ill the, tccirlcissajice si vey carried out Iy I .11, Marluoa 
duling the year, I19). IIcr fli thl job uliairtii was cirititictld fur technical stllft ari( field 
technicians in tire arca tf solghimil anid iillet agroriotiy. 

Mr. Ngue, 1eclimiciv,n d'Ayr icultire (T.A.) rcceived a 8 monls training al('I lISA'r 
lleadtLarter at Iiydh.ralad (hIlia) hritu 23d N:rch to 22nd Noveiber, !QIt in le area of 
IraltiageeitlelIt of field expelimerlls ill seili-alitt tli)Pic,;. 
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5.2.4. RESEARCH FINDINGS 

a) RaiySasonCop 

5.2.4.1. Sorghum Response to FertilizJttin toder Different Cropping-Sysm. 

Objectives were (1) to quantify the response of sorghum to various flrilizer levels grown in contrasting cropping systems (2) to monitor soil fertility changes under various 
cropping systems. 

5.2.4.1.1 Method : The present expet incnt was started in 1987 at Mouda on a permanentsite with different cropping systems in main plots and seven fertility treatments applied onlytw sorghum in sub-plots of a split plot layout with three replications. The intercrop was sown
in a row arrangement of I sorghum to two groundnut at 40cm spacing. Cotton cultivarGlandLess was established at a density of 83333 plantstha and fertilized at the recommendedrate of 2(M) Kg/ha of 22-10-15 compound fertilizer. C(roundrnut cultivar 113-66 was sown at40x2Ocm spacing and fertilized with i(W Kg/ha of single superphosphate. T[he component
crops in intercropping were fertili ed proportional to the area they occupied in the system. 

Soil samples (0-15cm depth) collected from each plot belbre sowing and fertilizer
application in 1990 were air dried. powdered and sieved to pas;s throngh 0.51m sieve.
Samples were sent to IITA for analysis and results are still awaited. 

5.2.4.1.2 R £sji: Yield data on sorghum grain presented in Table 2 indicate that continuous
cropping of sorghum year after year on the sarne piece of land will produce less yield at anygiven fertilizer rate as compared t o where sorghurn planted either after pronldrlts or cotton or in associalinn with groundnut. It can be noted from the data in Table 2 that rcsponse tonitiogen lication was low without of phosphorus application. Also continuous croppingof sorghum may bring out serious problems of SIfigi (parasitic veed) and buildup of otherdiseases and pests. A crop rotation of cotton-sorghum or groundnut-sorghuni orsorghumi/groundnut association wii; b,.' more a:lvantageomi in ternis of total yield and less
depletion of soil fertility. There were no igniicant yield increases in sorghmn beyond 40Kg N/ha with 20 Kg each of P2 05 and K20/ia ;n any given cropping systems. During the year 1990 due to terminal drought (especially in September) reduction in groundinut yield wasuviois. However, sorghum yield was not affected as the variety planted was of 90 days
maturity cycle (S-35). 

5.2.4.2 Log and hortCycle Association withGrounidnut Cowa and MiklI:xorghum 

The objective is to determine the beneticial efffect of growing long and short cycle
sorghum in association with various legumes and millet. 

5.2.4.2. I M_lttod: Two sorghum cultivars (one long cycle local Walaganari with maturitycycle of J25 days and a short cycle improved S-35 of maturity cycle 90 days) wereintercropped with millet (IKMV 8201 of 80 days maturity cycle), groundnut (IB-66 of 100days maturity cycle) and cowpca (VYA of 80 days maturity cycle). The crops were sownat appropriate times as per rccoinnlendhtion. Sorylrn and nlille were fclili7d with 40 KgN and 20 Kg each of 1P2 05 antd K20I'ha. (ioudnut and coy, pea were lettilized wihti I ) 
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Kg/ha of single superphosphate (18% P205). The row spacing was 80cm for sorghum, millet 
and cowpea and 40 cm for groundnut. A plant population of 62500/ha for sorghum and 
cowpea, 25000/ha for millet and 125000/ha for groundnut were maintained. In crop 
association, the population of millet, Cowpea and groundnut was reduced to half in 
proportion to the area occupied by each crop in association. 

5.2.4.2.2 Rcit: It can be observed from the data presented in Table 3 that yield in general 
is low primarily because of a very low P level of the soil at Mouda. It is evident from the 
results that a crop association such as sorghum+groundnut or sorghum-I-cowpea or even 
sorghum + millet is advantageoas compared to growing them pure. Behaviour of millet either 
with short or long cycle sorghum was alike and could be due to the fact that the millet 
variety IKMV-8201 matures in 80 days. The association of cowpea with long cycie sorghum 
was found better in terms of total yield as compared to a short cycle association (Table 3). 
Association of groundnut with short or long cycle sorghum produced similar yields. The best 
land equivaient ratio (LER) was obtained by growing sorghum--millet (short cycle millet). 

5.2.4.3 Ef1'ect of Improved Agricultural Technologies on Sorghum Performaiic: The 
objective was to evaluate the impact of different technological components on sorghum 
production when applied singly or in combinations and identify viable technologies for 
general recommendation. 

5.2.4.3. ' .. ethod: The technology package was divided into four components viz variety, 
fertility, plant population and soil preparation. The description of local and improved levels 
are described in Table 4. Factorial combinations of all the four factors were evaluated in a 
!andoinized block design with three replications. 

5.2.4.3.2. 'L h: The elfects of each factor and its interaction with others were examined. 
Although the soils at experimental site were not homogenous, the overall effects between 
varieties were consistent, Uinder high input (fcrtilizer) a proper tillage is needed as compared 
to low input 1'01- iiploved valiciy. Overall there was significant diffcrence between local 
(Damougari) sorghum :rd 1;-35 (impoved) (Table 4). The interactions effect of variety, 
fertility and tillage was found to be significant. Contribution of fertility towards increased 
yield was much higher compared to other factors tested in this study. At low level of fertilily 
the contribution of increased plant population was negligible but at high fertility level, tie 
contribution of increased plant population was impressive, especially in improved sorghum 
varietics. 

5.2.4.4 1[14 o tlnircnroppin _nd herbicides on Striva control in sorglhi.: Objectives 
were (1) to identify the best crop combinations with sorghum to reduce the harmful effect of' 
Sriga and '2) to find chemicals (herbicides) which could be used efficiently and effectively 
for controlling in Norghum. 

5.2.4.4. 1 Mdlli2ds: Two different experiments w'r, ., Ndonkole on a farmiers 
field. The first experiment involvcd testing of di'.., ent intercrop mixtures with two sorghumi 
varieties (Damougari a local one and S-35 an improved cultivar). The second experiment was 
carried out to test the efCctiveness of' several herbicides including use of a concentrated 
solution of urea to control "u in sorghum. Details of treatments are given in respective 
tables. 
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5.2.4.4.2 Results: It was observed that intercropping of sorghun with millet or soybean or 
cowpea is effective in reducing Srjtji population and produced impressive yields of both 
crops in association. Planting cowpea and sorghum on the same hill or within tie same row 
may pose some practical problems but seems promising in terms of reducing 1rigit population 
as compared to planting cowpea and sorghum in alternate rows. In sorghunm/millet
association, the £triI emergence was zero in the rows of millet indicative of non
parasitization of millet by present strains of 5trij! b e rLiQMIki (Table 5). The variety S-35 
seems to 1' ,ire tolerant to Striva compared to local l)amougari. In general, the emergence
of 5"rmi ,-35 was low compared to Damougari. On average each Damougari plant was 
surrounded by 10 S"rigit plant as compared to only 4 per sorghum plant in S-35. 

Among herbicides, 2,4-I), Garlon and Paraquat found to be very effective inwere 

controlling the S-ligit in songhnin (Table 6). 
 A directed spray of' concentialed ura (20'%
solution) was found very efficient in controlling Striji and improving soighum yield. The

effectiveness of urea spray was higher in S-35 compared to local variety Dljigari. 

The emergence ,nElj plants. in lDjigari was higher as compared to S-35 (Table 7).
Lower emergence . observed Paraquatof was in 2,4-D and sprayed plots in both
varieties of sorghum. Although the late emergence of rjjgjj in urea sprayed plots was high
it did not reduce the grain yield of sorghum in both varieties. Study needs further 
verification including different concentrations and more than one spray. 

5.2.4.5 Exalint i ti x JAtLSt .trol i )r~h,m: 

The objective was to test the available package of practices in order to minimize the 
harmiful elfct of Su1ijga on sorghum. 

5.2.4.5. INEtho( : The experinent was carried out at Ndonkole using 5 treatments including

one farmers practice. The details of the treatment combinations are given in Table 8 along
 
with resil,
 

5.2.4.5.2 R 1sultI:Results pr,'-seivted in Table 8 indicate that 5rjiga emergence in general was 
very low in most of the treatments except in treatient-5 where local farniers practices and
variety was used. iithis study a high dose of N fertilizer (80 Kg N/ha) was used. 'Ilie high
level of' N might have caused low emergence of Sjti a and high grain yield. 

Use of a tolerant sorghum variety (S-35) with pre-emergence herbicide at planting at
high fertility level followed by spray of Trichlopyr (31/ha) seems to lie an effective and 
efficient way of controlling £trdga in sorghum (Table 8). Study needs further investigation. 

5.2.4.6. _tphli Pva o ljrpIkmi, igybrids und__rii.l 
ITheobjective was to evaluae two

hybrids received fron tlie Seed Multiplication Project of ISAID, arouoa along with
improved open pollinated sorghum variety S-35 and local Dainougari under Sir - and non 
SIij.0ginfested conditions. 
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