
REPUBLIC OF CAMERQl 
MINISTRY OF HIGHER EDUCATlOh, bwwra, I rn 

(MESIRES) 

Phase l i  
Prolect # 1-0052 

Contract 631 -0052-6-00-1 01 1-00 

United States Agency for International Development 
(USAID) 

Instttute of Agricultural Research 
(W 

Internataonal institute sf Troplcal Agrlculfure 
(In) 



Acknowledgement 

The \ucccs\ ot thc Ndtiondl Ceredl\ Re\edrch dnd Lxtenwn (NC RL) I'rolect cdn be 
attributed to the contnbutwns of mmy persons and groups 

The IITAINCRE technical assistance team ir very grdteful to thc Government of the 
Republic ot Cdmeroon for its total support of the prolect achvibes through its Minlstry of 
H~gher Educabon, Computer Services and Scienbfic Research (MESIRES) and the Inst~tute 
of Agrl~ulturdl Resedrch (IRA) 

The team 1s parttculdrly Indebted to the Director of IRA, Dr Jdcob Ayuk-1 &em, for 
his vdluable professional guidance able leadership, constant under%inding, pdtience and 
intellectual shmuldt~on His counsel and suggestions have been invaluable 

Equally important hds been the support received from all IRA Chiefs of Centers, 
Stations and Subst&on\ dnd from the scient~fic ddmlnlstrdtlve dnd \upport stdff In 
particular we would 11ke to dcknowledge the ~mportant contr~but~on of the ndtional 
counterparts and technicians who have prov~ded invaluable advice to the techn~cal assistants 
Some of the national counterpart5 and te~hnlcldn5 have akeddy tdken over the role of the 
technlcdl d\sistdni\ We expect thdt dl1 of thtm will carry on the work \tctrttd by t h~s  project 
Without the~r cooperdtion dnd receptweness t h ~ s  project could not have been a success 

The collabordbve effort of ICRISAT wlth regard to the project's wrghum unlt is 
gredtly dpprecidted The dswddnce we rece~ved from CIMMYT dnd IKKl 13 dlw greatly 
apprecidted We would also I~ke to acknowledge SAFGRAD M IDEVIV, MIDENO, 
SODECOTON WADA SODERIM UNVDA SEMRY, Proyet Semenew dnd the staff dt 
the Kdrewd Exper~mentdl F d m  

We are thankful to IITA for ~ts ddinlnl\tratl~e and techn~cal support dnd for its 
cncoui dgement 

Perhaps the greatest contributions to the success of the NCRE Prolect hdve come from 
the food crop farmer3 of Cameroon W~thout their cooperabon and receptiveness, this project 
could not have been su~ce\stul To them we say thank you 

We would dlw like to express our deepest grabtude to the Government of the Un~ted 
Sbtes of Amer~ca through 1t.s Agency tor Internabonal Development (USAID) whose financial 
assistance hds made t h ~ s  project possible 

Wc cdnnot tdlh dxwt the NC KI f'roltct dnd 11SAIL)-Cdmcroon w~thout rntnt~oning 
the dedlcdbon dnd wpport of Mission Dlrectvr Mr Jdy Johnson dnd h13 clo\e colldbordt~rs 
To these people dnd to the entire USAID-Cdmeroon Mission we are deeply rndebted 



TABLE OF CONTENTS 

EXECUTIVESUMMARY . . . . 11 
THE TEN PROVINCES OF CAMEROON v 
IRA INFRASTRUCTURE AND NCRE RESEARCH SITES . v1 
CEREAL PRODUCING AREAS IN CAMEROON . . V11 

1 ADMINISTRATION . . . . 1 

2 MAIZE RESEARCH UNIT . .. . 6 

2 1 Hlghland Malze Breedmg . . 6 
2 2 Hlghland Malze Agronomy . . . . 19 
2 3 Lowland Malze Breedlng . 32 
2 4 Lowland Malze Agronomy . 42 

3 RICE RESEARCH UNIT 54 

3 1 Rlce Breed~ng 
3.2 Rlce Agronomy 

4 CEREALS AGRONOMY RESEARCH UNIT 91 

5 SORGHUM AND MILLET RESEARCH UNIT 103 

5 1 Sorghum and Mlllet Breeding 
5 2 sorghum and Mlllet ~ ~ r o n o m y  

6 TESTING AND LIAISON UNITS 

6 1 Bambul TLU 
6 2 Ekona TLU 
6 3 Maroua TLU 
6 4 Nkolb~sson TLU 

7 CEREALS PATHOLOGY . .  202 
7 1 Malze Pathology 
7 2 Rlce Pathology 

8 CEREALS ENTOMOLOGY ... . . 219 

8 1 Hlghland Cereals Entomology 219 
8 2 Lowland Cereals Entomology . . . 226 

9 PUBLICATIONS . .. 229 

10 LIST OF NCRE RESEARCHERS . . .. ..248 

10 1 Long-Term Tralning - .. 248 
10 2 Technical Consultants 249 
10 3 NCRE Researchers 1986-1990 250 
10 4 Natlonal Counterparts 1986-1990 . . 251 



EXECUTIVE SUMMARY 

The socond phase of the Natlonal Cereals Research and 
LxLcnslon (NCIIC) Project flrilshed its' fifth and last year on 
December 31st, 1990 The maln project goal continued to be that 
of lncreaslng agrlcultural productlon In the Republic of 
Cameroon Thls goal is belng achieved through development of the 
Cao~croonlnr~ ~ n s  tl tu tlonal capac~ty for high quallty research on 
Malze, Hlce, Sorghum and Mlllet Durlng thls phase the project 
its TLUs also continued to work on development of the necessary 
llnkages between farmer and researcher to facilitate transmission 
of uselul research results 

Durlng t h ~ s  phase a total of twelve lnternatlonal staff were 
recruited and 14 outslde consultants were contracted to provlde 
assistance to IRA staff Other consultants were provlded without 
cost by IITA and ICRISAT Over 600 vlsltors from natlonal and 
International agrlcultural research organizations learned about 
NCRC and USAID actlvitlcs Project activities were revlewed by 
both USAlD cvalua tors and IIrIA evalua tlon tea~ns 

A total of 21 IRA Natlonal Counterparts were approved for 
degree tralning during thls period Over 25 IRA staff recelved 
short-term tralning at IITA under NCRE flnanclng Even more were 
tralned under dlrect IITA flnanclng 

The lrighland Malze nrecdlng program has developed into an 
extensive gcrraplasn~ development program servlng West and Central 
Alrica Two varletles orlginatlng In Zaire, Kasal and Shaba, 
were put through extensive testlng and eventually dlstrlbuted for 
use in the mld-altltude zone of Cameroon Source populations 
have been developed to perm1 t dcvelopmer~ t of varieties with local 
germplasm 

Hlghland Malze Agronomy worked on sol1 fertility maintenance 
and the use of nialze I n  the exlstlng cropplny system Tests of 
rcsldue management and fert lllzer appllca tlons lndlcated that 
fertlllzer should be used In place of burning resldue 
underground Plantlng Malze wlth cover crops prevented decllne 
of maize ylelds 

Lowland Malze Breedlng bullt on prevlous years work and 
lnitlated programs on strlga and drought tolerance Exlsting 
qpnc pool s w~ rp Inn i n t a I ncd  and  I niprovrd w I t h atldi t .i on of PX ternal 
cjorrup 1 c ~ w ~  Ac, 1 ( 1  t c ~  l ( r I ~ ~ l t  vor I c ties werex tcqted and incorporated 
in the overall breedlng program New varieties were formed and 
released for dlstrlbutlon to farmers and research programs In 
ne~ghboring countries 

The Lowland M a i ~ e  Agronomy unlt was reinforced wlth the 
arrlval of on IIrIA staff In 1989 Durlrlg thls tln~e the unlt 
concen tra Led on fallow management systems, green manure 
productlon and more productive crop associations Due to the 
short tlme involved few conclusive results were obtamed Thls 
work wlll be continued In the next phase 



The Rlce Breedlng program contlnued itsv emphasis on hlgh 
yleldlng varletles wlth tolerance or reslstance to env~ronmental 
and blologlcal stress Durlng the 1985-90 perlod over 192 
varletles were selected for study and varlety trials and five 
varletles were released for farmer use in speclflc rlce growlng 
regions of the country Several advanced lmes show reslstance 
to ~mportant dlseases 

The Rlce Agronomy program operated In close collaboration 
wlth the breedlng program to test and develop practices for the 
new varletles In addltlon extensive data sets were collected to 
characterlze recommendatlon domalns Speclflc research themes 
concerned fertlllzer appllcatlon, green manuring, dates of 
plantlng, rnachlne transplanting, weed control, mllling tests, 
cropplng patterns and cultural practices for associated crops. 

The Cereals Agronomy unlt at Garoua concentrated on 
practical conservation farmlng technologies for sustained 
cropplng systems Thls lndlcated that a mlnimum tlllage system 
could be productive when proper weed control and fertlllzatlon 
IS applled Mlcronutrlent deflc~encles were also documented and 
solutions recommended Seed treatment was found to be a crltlcal 
factor for both malze and sorghum A Strlga control program was 
also lnltlated 

Sorghum and Mlllet breedlng contlnued to develop varletles 
for farmer use Genotypes were ldentlfled wlth reslstance to 
graln mold, graln smut, follage dlseases, stem borer and Strlga 
Promlslng varletles were selected for both ralny season and dry 
season (Muskwarl) sorghum plantlng Improved pearl mlllet 
varieties were also selected 

A full tlme Sorghum/Mlllet Agronomist was appointed by NCRE 
In 1986 Durlng the 1986-90 perlod research concentrated on soil 
cultlvatlon methods, fertlllzation, crop assoclatlons and Strlga 
control In ralny season sorghum Muskwarl sorghum research was 
concerned with sol1 management, plantlng dates, irrxgatlon and 
double cropplng Research on Mlllet was prlmarlly concerned wlth 
dates of plantlng 

The Bambul TLU ldentlfled several new malze and rice 
varletles for recommendation to farmers In addltlon to 
dlagnostlc and descrlptlve surveys, on-farm trlals were done to 
define fertlllzer response varlety response and cropplng 
patterns to be recommended for malze and rlce 

The Ekona TLU was established In 1986 Durlng the 1986-90 
perlod lt concentrated on basellne surveys, varlety testlng, 
fertlllzer appllcatlon, sol1 management and malze storage In 
Cassava and Malze based cropplng systems 



The Maroua TLU was also established in 1986 It has 
concentrated on Sorghum, Peanut, Cowpea, Millet and Maize 
Extensive on-farm variety tests were conducted for all crops In 
addition to fertilization and soil management trials. Both 
diagnostic and multlple visit surveys were done in several zones. 

Slnce its' establishment in 1986 the Nkolbisson TLU has 
concentrated on a few representative villages It has done rapid 
appraisal surveys, field monitoring, farmer assessment surveys 
and market price monltorlng On-farm testing has tested 
varieties, planting practices, fertllizatlon and weed control as 
well as cropping and agro-forestry systems 

Cereals Pathology within NCRE was handled entirely by IRA 
researchers wlth back stopping in IITA Maize pathology research 
concentrated on collaboration wlth breedlng programs to develop 
resistant or tolerant varieties The major diseases concerned 
were Maize Streak, blights (Turcicum and Maydis), rusts (Sorgi 
and Polysora) and Rhlzoctonla stalk rot Rice pathology research 
worked on surveys of rlces diseases, their control and the 
influence of cultural practices on disease lncldence 

Cereals Entomology was also handled by IRA National 
Counterparts The highland entomology unit did extensive work 
on Car~r~er s L o r d y c  methods for maize using local materials 
Surveys of insect populatlons were done for Rice, Sorghum and 
Millet Lowland entomology research concentrated on surveys of 
maize borer populatlons and their effects on dl f ferent varieties 
Studies have been initiated on the use of Carbofuran for borer 
control 

Because thls report cannot contaln details of all the 
research work done over flve years a list of detailed papers and 
presentations is Included Thls listing includes 90 Conference 
Papers and Presentations, 57 Reports, 23 Refereed Publications, 
and 5 Dissertations 









1 ADMINISTRATION 

1.1 INTRODUCTION 

The adn~lnistratlve unlt of NCRE has b ~ c n  composed of a core 
staf l: lncludlng the Chief of Party, Administrator, Adml nistrative 
Assistant plus office staff during the entire 5 year span of this 
report perlod In inld-1989 a Deputy Chlef of Party was added 
Three indlvlduals have occupied the post of Administrator during 
this five year period The admlnlstrative unit is concerned with 
both scientist support and project plannlng/coord~nation Since 
thcse f unc t lorls are hard 1 c>d by dl f feren t per soils they are dealt 
wlth separately in thls sectlon 

1.2 OBJECTIVES 

The Chlef of Party has  the objectives of: 

1 Prov~ding overall plarlnlng and supcrvislon of technical 
performance of the technical assistance team 

2 Facll~tate llalson between USAID, IITA, IRA and other 
orqnni7atlons coopcrntlrq W I  th the project 

3 Provldl ny leddershl p to thc tcvhr~lccll as s l s  tclrlce team in 
applylng research to local problems 

4 Assist IITA In recrultlng candidates for technical 
assistance positions 

5 Assist IRA to develop ovcrall plans in llnking research to 
extension servlces and farmers 

6 Plan and coordinate long and short-term tralnlng of national 
counterparts 

The Deputy Chief of Party -h*s _th-eeo&ect~ves of 

1 Assisting the Chief of Party and act ~n his absence 
2 Computerize the project inventory system 
3 Cornputerlze the project accounting system 
4 Traln project staff to use existing and new software 

The Adn~inistratlve Officer has the followirq objectives: 

1 Facilitate lialson between researchers and IITA and USAID 
2 Provide admlnistratlve support to researchers 
3 Provlde research and offlce materials and vehicles to 

researchers 

1 3 CONSTRAINTS 

A major constralnt to all project activltles has been 
conununlcatlon betwccn staff locat 1011s The IRA radlo network was 
established and expanded with NCRE support It is now the 
prlnclpal means of cornmunlcation between all IRA/NCRE 
researchers A contlnulng constralnt 1s the poor communication 
between Cameroon and IITA headquarters I n  Nlgerla 



A - P C - o 1 ~ 1  III ,I  lor c -or>  t r , I  I r l  t w I t l w  r c - o r l c m l  c crl .;I s af frcting 
all parts of the Governlr~e~lt of C d i l l e r o o r l  'Illls resulted In drastlc 
cuts In the operational budget of IRA Supplementary fundlng by 
USAID helped to ease the effect on cereal programs but all other 
programs were adversely affected 

1 4 ACCOMPLISHMENTS 

Chlef of Party 

1 Provldlns overall ulanninq and supervlslqn of technlcal 
performance of the technlcal asslstance team. 

At the start of NCRE Contract I1 a comprehensive 5 year 
workplan was formulated for all technlcal and admlnlstratlve 
unlts. Interlm supervlslon has been accomplished by regular 
vlslts to each location, annual meetings, fleld tours and 
lnvltatlon of outslde researchers for technlcal backstopping 
Durlng 1989 the project recelved a revlew team to evaluate the 
progress of the project wlth respect to further USAID fundlng 
A USAID-Washington team vlslted the project I n  1989 to evaluate 
project lmpact on farmers Two IITA teams vlslted project 
locations In 1990 as part of the IITA external revlew of 
management and technlcal programs 

2. Facllltate llaison between USAID, IITA. IRA and other 
orsanlzatlons cooperatinq with the prolect 

A total of 14 outslde consultants have been contracted by 
NCRE to asslst researchers wlth speclflc problems A larger 
number vlslted project staff under outslde support Normally 
IITA research programs provlded guldance through staff vislts but 
these were not charged to NCRE budgets ICRISAT also provlded 
several vlslts In support of the Sorghum Program In Maroua and 
Garoua. Over 600 vlsltors were recelved at the Nkolblsson offlces 
durlng thls flve year perlod Most were representatives of 
natlonal and lnternatlonal agricultural research organlzatlons 
A slgnlflcant number were from nelghbormg countries In central 
Af rlca 

3. Provldinq leadership to the technlcal assistance team In 
applylnq research to local problems 

NCRE staff partlclpated In the Blennial Conference on Food 
Production Research held ~n Yaoundi! ~n 1987 and 1989 The 
project also asslsted IRA wlth the presentation of cereals 
research findlngs durlng the Agricultural Exposltlons held In 
Maroua ln 1987 

4 ,  Asslst IITA In recrultinq candldates for technlcal 
asslstance positions. 

The Chlef of Party also asslsted IITA Admlnlstration to 
recrult candldates for technlcal and admlnlstratlve posltlons 
A total of twelve mternatlonal staff were recruited durlng the 
1986-1990 perlod 



5 Preparation of NCRE Contract I11 Proposal 

A major activity of the Chief of Party and his collaborators 
towards the end of thls phase of the project has been the 
preparaLion of the NCRE Contract I11 proposal, budget and bids 
for sub-contractors A technical proposal was formulated and 
submitted to USAID Several budget scenarios were prepared to 
plan for different posslble levels of funding during the 1991- 
94 period 

6 -  Assrst IRA to-deveJop overall plans In llnklncj research to 
extension services and farmers 

Yearly IRA coordination meetings are now conducted in all 
regions where NCRE has staff These meetings lnvolve all 
regional agricultural research and extension services. Their 
objectives are to avold duplication of effort, disseminate 
research findings and recommend practices for farmer adoption. 
Normally these meetlngs include crops other than cereals 

7 Plan and coord~nale long and short-term trainlng_of national 
counterparts. 

A total of 21 counterparts were approved for degree training 
durlng this pcriocl E ~ g h t  h a v e  conrplc tcd thcl r degree programs 
aL Lhe tl~ue of tliis report Another seven are scheduled to 
coo~plete thelr degree programs by the end of 1990 Three are 
continuing thelr programs past 1990 while another three await 
university placement All those who have coa~pleted their degrees 
under NCRE have returned to work In the IRA Cereals Program as 
planned Over 25 IRA counterparts received short-term trainmg 
at IITA under NCRC financing A larger number participated in 
tralning dnd conferences under d1rec.t; IITA financing 

Dep_uty Chlef of Party- -- 

1 Assistlny the Chief of Party and act in his- absence. 

During all absences of the Chief of Party the Deputy has 
been present to assure contrnuity of program and work in 
progress Acting with the Chief of Party, the Deputy has also 
taken primary responslbllity of some activities to dlstrlbutethe 
workload and assure tlrnely execution of activities 

2 C o m p u t e r i z ~ h e _ p _ r _ o ~ e _ c t  Inventory -sy_ssteg- 

The project inventory has been computerized A detalled 
p r  t, jcc.t I nvca~l to r  y now c x  iqls wlllr h rc.lc3 tc.c- c,lch 1 tcr~ of equiplrrent 
purchased w l  th its f indl use by a staff rr~en~ber A complementary 
system of purchase order flles, equipment card files and 
equipment assignment files is malntalned 



3 Computerize the project accountlng system 

A complete accountlng system has been ~nstalled. The system 
1s In use by the central Nkolblsson offlce and under test by 
selected researchers It will be dlstrlbuted to all research - 
locations by 1991 The system permlts rapld preparatlon of all 
monthly reports requlred by IITA It IS also posslble to closely 
follow lndlvldual research program expenditures 

4 .  Traln proiect staff to use exlstlns and new software. 

Over 85 IRA and NCRE staff have recelved formal tralnlng in 
the use of word processing and statlstlcal analysis software 
Other lndlvlduals have recelved Informal on-the-job tralnlng for 
use of speclflc software such as graphlcs preparatlon and 
computer system utllltles The tralnlng has been conducted both 
at Nkolblsson, Ekona, Maroua, Garoua, Bambul and Dschang 

1. Facllltate llalson between researchers and IITA and USAID 

Yearly reports, yearly work plans and seml-annual progress 
reports have been prepared In accordance wlth USAID requlrements 
Llnks have been made wlth CGNET, a computer communicat~ons 
network to enable low-cost rapld contact wlth other lnternatlonal 
centers and unlversltles 

2. Provlde admlnlstratlve swp-ort to researchers 

All lnternatlonal travel by IITA and IRA staff has been 
asslsted by provlslon of travel documents and alr tlckets 
Regular monthly flnanclal reports have been prepared for IITA 
concerning disbursement of project funds In addltion NCRE 
admlnlstratlon has processed reports of a speclal USAID grant to 
IRA for operating costs slnce 1987 These funds are parallel to 
but independent of normal NCRE grant funds IITA also made 
yearly audlts of pro j ect accounts and procedures to ensure 
compliance wlth contract requlrements 

3. Provlde research and offlce materials and veh~cles to 
researchers 

Durlng the 1986-1990 period a total of 99 purchase orders 
were processed through the Nkolblsson offlce All ordered 
equlpment has been purchased wlth only a small amount In translt 
at the tlme of thls wrltlng All equlpment were dlstrlbuted upon 
recelpt to the concerned research programs In addltlon to the 
purchases made through IITA, there were major purchases of 
furniture and vehlcles through USAID All project vehlcles were 
replaced durlng the 1986-1990 perlod These were distributed as 
recelved Durlng 1987 and 1989 the project recelved computers 
to facllltate data analysls and reporting At the time of this 
report there are a total of 19 computers In use by project staff 
and counterparts 



1.5 PRIORITIES FOR THE FUTURE 

Assign Administrative Clerks to each location to permit 
decentralized accounting and inventory records - 
Phase all technical programs into full IRA supported 
programs 

AcLive rnonltoring and supervision of ~n-service degree 
programs 

4 Active monitoring and supervision of project purchasing. 



2 MAI7C RCSCARCII UNIT 

2.1 HIGHLAND MAIZE BREEDING 

2.1.1 INTRODUCTION 

Hlghland malze breedlng targets the altltudes 1000 to 
2000m The physlologlcal effect of temperature on plant growth 
as well as the prevalence of pathogen specles with lower 
temperature optlma preclude dlrect use of lowland varletles In 
the highlands A further subdlvlslon IS made between the 
mldaltltudes (1000-1600m) and the hlgh altitudes (1600-2000m), 
due to the genotype by temperature interaction observed across 
these two zones In Cameroon, the hlgh altltude zone 1s llmlted 
prlnclpally to the eastern rldge of the Northwest Provmce, an 
area of lntense malze cultivation The mldaltltude zone 1s 
concentrated In three provinces the West, the Northwest, and the 
Adamaoua, and 1s responsible for over half the malze product~on 
In the country 

Malze breedlng In the Cameroon Highlands began ln the 1960's 
In Dschang wlth a French researcher, Mr Prachan, who developed 
an open pollinated varlety "Polyhybrid 290", based on East 
Afrlcan hybrlds and varletles Thls late maturlng, whlte denty 
gralned varlety 1s st111 prevalent in the Western Province In 
the 1970 ' s and early 1980 ' s, Dr J Ayuk-Takem developed several 
varletles whlle he was Chlef of Statlon, Bambul The two 
varletles from this era st111 belng produced are COCA, a late 
maturing white grained varlety also based on East Africa 
materials, and BACOA, an earller maturlng yellow gralned varlety 
based partially on U S lnbred llnes 

The lnternatlonal research centers (IITA and CIMMYT) have 
concentrated thelr malze breeding efforts on the lowlands a 
large range of excellent varletles has been avallable for 
lmmedlate adoptlon In the Cameroon lowlands and these have also 
been used as parents of new varletles which can qulckly come on- 
stream International varlety development for the mld-hlgh 
altltudes of Afrlca 1s recent and very llmited IITA released the 
population MSR in 1983 for the flrst cycle of lnternatlonal 
progeny testing, and CIMMYT had made available an East Afrlca 
population, Poolga, adapted at 1600-2000m It was not untll 1986 
that the flrst lnternatlonal center substation for mldaltltude 
malze breedlng was opened, lnltially wlth one breeder, In East 
Afrlca Most varletal development for the Afrlcan h~ghlands had 
occurred In natlonal programs, and was concentrated In hybrld 
development, where the parental lines are not released to other 
countries 

Glven the importance of mid-hlgh altltude malze In Cameroon, 
and the very llmlted lnternatlonal breedlng avallable to support 
lt, the NCRE-IRA Hlghland Maize Breedlng unit was initiated in 
1984 wlth the transfer of L Everett from IITA-Ibadan to IRA 
Bambul Statlon, Bamenda He was jolned by the Cameroon counter- 
parts J Eta-ndu (late l984), M Ndloro (late l986), and I Tab1 
(early 1989) 



In 1982-83, J Chung, NCRE maize brecdcr based at Nkolbisson 
Slation, Yaounde, had tcs tcd the I I ' I A  MSR population, CIMMYT 
.;ubtroplca 1 populations, and two varletles developed in a CIMMYT- 
USAlU bilateral project in Zalre, at several locations in the 
Carueroon midal titude zone Expanding on thls experience, the new 
unit evaluated mult~locational introduction screening trials in 
the 1 9 8 4 A  (rainy) season varieties, hybrids, and populations 
from Kcrlycl 7 lmbnbwr, 7a 1 rc Guaten~a I a Cost a Rica, Brazil, 
'I'lmiland, CIMMYT, I I T A ,  the U S , and other sources were tested 
from 1000 to 2000m altitude on a wide range of soils Based on 
these resulls, a comprehensive breeding program including both 
open polllnated and hybrid variety development was instituted, 
Close collaborative work wlth the Bambul plant pathologists (C. 
Nankam and Z Ngoko) and the TLU was begun 

VarieLa 1 constraints idcntl f led through the TLU and other 
sources indicated a need for the following open pollinated 
varietal types 1 late maturing, white and yellow flinty grain 
wlth hlqh yleld and improved storablllty ? early maturing, 
wi~ l LP '~rlcf yr. I low f 1 ilit y c j r , l l  11 f o r  1lr1 ear 1 y sc7,1sorl food source and 
for sale on hlgher prlccd early markets 3 a range of plant 
types Lo op tlmize llght penetration for ~ntercropping, or resist 
difficult ( acld) soil conditions The increasing commercial 
(large and small farm) sector needed the uniformity and high 
yield that only hybrlds can provide There was no hybrid seed 
company in the country, so these farms were importing hybrid 
seed, principally from East Afrlca 

2 1.2 OBJECTIVES 

'I'hc 0 b j c ~ t l ~ e ~  of the tllyi~land Malzc. i3reedirq Unlt are 
1 Develop malze varletles (open polllnated and hybrid) which 

meet the requirements of farmers and the demands of the 
n~arke t in the Cameroon Highlands 

2 Establish systems of germplasm development which will 
cyclically lmprove the varletal and llne sources while 
producing a continuous stream of new varieties 

3 Train counterpart sc~entists through an integrated program 
of on the job experience alternated wlth U S graduate 
degree studies and international center short courses 

4 Train technicians through on the job experience 
5 De teriril ne speclf icatlons for approprla te equipment to 

faclli late operations In malze breeding and plant pathology. 
6 Deterrriine design requirenients for construction of efficient 

work facilities 

2 1.3 CONSTRAINTS 

The constraints encountered may be classifled as follows: 
S l  tc ~l~;lnagcrnrrlt Some of the test si tos  are on heteroge- 

neous, a c ~ d ,  and Phosphorus flxlng soils Characterization and 
management studies by a sol1 scientist would have led to improved 
Lrlal un~for~iil ty faster than the ~nteract~vc approach we had to 
I1 C' 



Target environment sampllng Not all of the major mld and 
hlgh altltude malze growlng areas are well represented by 
available IRA test sltes It was necessary to place trials at 
non IRA locatlons- prlnclpally the Unlverslty Farm at Bansoa to 
represent the Bafoussam Plateau, the MIDENO TDC at Ndu-Mbiyeh for 
the hlgh altltude zone, and lnltlally, SODEBLE-Wassande to 
represent the Adamaoua Plateau The Adamaoua is especially 
difficult in that there is no on farm testing unit for extensive 
varlety testlng and only one IRA slte In the Provlnce 

Tralnlng The most important objective of the project is 
to traln Cameroon scientists capable of taklng over the leader- 
ship of the varlous unlts An lndlspensable element of thls 1s 
tlmely graduate tralnlng Thls was not forthcoming following 
seven years of thls unlt ' s operatlons, no counterparts, either 
In breedlng or pathology, are In Ph D tralnlng 

Equipment Procurement delays led to less efflclent fleld, 
seed processlng, and data processlng operatlons Extensive use 
of a personally owned computer and Land Rover was necessary to 
contlnue operatlons untll sultable equlpment arrlved Most 
equlpment requested was ultimately delivered, however, and the 
dry season lrrlgatlon system greatly unproved operatlons 

Facllltles Work fac~lltles (seed drler, seed processlng, 
and seed storage), projected for construction slnce 1982, are 
still awalted, and designs have not been coordinated with this 
unlt Temporary, less eff~clent substitutes have been employed 
throughout the llfe of thls unlt Malze streak virus screening - facllltles, requested slnce 1984, are not yet installed 

Operating funds A crlsls In operating funds occurred in 
late 1986 when IRA became unable to contribute ~ t s  portlon 
USAID eventually took over complete fundmg of operatlons 
Recentdlfflcultles Intlmely reimbursement of expenses contlnue. 

2.1 4 ACCOMPLISHMENTS 

The Hlghland Malze Breedlng Unlt has developed Into perhaps 
the most extenslve natlonal malze germplasm lmprovement program 
In West and Central Afrlca comparable or more extenslve programs 
can be found only in a few countries of East and Southern Africa 
Seven years IS a short perlod In plant breedlng (the Zimbabwe 
program dates to the 19401s), however accomplishments can be 
clted 

Flrst, a comprehensive system of germplasm Improvement, 
varlety formation, and varlety testlng, has been established, a 
major feature of whlch lncludes rnultllocatlonal evaluation, both 
durlng germplasm improvement and flnal varlety testlng All 
three hlghland provinces are lncluded In thls testmg, samplmg 
major so11 and altltude zones Rapld selection progress has been 
posslble by uslng two seasons per year ( m a ~ n  ralny season plus 
an lrrlgated dry season nursery) totallng 13 seasons slnce 1984, 



A list of test and nursery sites used in 1989 follows as 
illustration 

HIGHLAND MAIZE TRIAL AND NURSERY SITES 

Site Province Altltude -- - Soil -- P--M- Area P1. 

Foumbot* West lOOOm Recent Volcanic 5.0 Ha 
Ash 

Babungo N West 1100 Alluvial/Colluvial 3.5 

Tibati/Meng Adamaoua 1000 Alluvial 0 1 

Mbang Mbirni Adamaoua 1200 Volcanic Plain7 2 0 

Nfonta* N West 1200 Volcanlc Plain? 3 0 
(acid, P fixing) 

Bansoa West 1400 Basalt 2 0 

Snnta N West 1700 Volcanic- crater 2 0 
(acid, P fixing) 

Upper Farm N West 2000 Volcanic 0.7 
(acid, P fixing) 

Mbiyeh N West 2000 Basalt7 0.7 

Xeng N.West 2000 ?(acid, P fixing) 0 1 

- - - - - -- - - - --- -- * Includes rainy season nursery (additional 2 O H ~  irrigated 
nursery at Foumbot In dry season) 

The second accomplishment was to carry the two Zaire 
introductions which performed well in the midaltltude zone ( Kasai 
and Shaba) on through extensive testlng and Into seed production 
and distribution Kasai, wlth a short plant type, performs 
especially well in the range of 800 to 1400 meters altitude on 
fertlle soils and is being distributed in the West and Northwest 
Provinces by UCCAO and MIDENO Its release was strongly pursued 
by the TLU as a result of on farm trlals Shaba was the first 
improved variety ever released and distributed on the Adamaoua 
Plateau, which is similar in climate and soils to the Shaba 
Province of Zaire where the variety was developed Following 
f n r w c r  drmand for seed, Projet Scniencicr has been increasing 
production and distribution A strong demand for maize by the 
mill at MAISCAM, Ngaoundere, 1s ensurlng a rapid increase in area 
planted by farmers and thus for seed of Shaba 



T h i r d ,  vdrietal sour cc popula tiorls have been developed, 
cyclically improved, and are currently In advanced variety 
trlals The Hlgh Altltude Population (HAP) was formed ln 
response to on farm trlals whlch mdlcated that the midaltitude 
varlety whlch was belng extended In the hlgh altltude zone was 
not performing better than the local farmer varlety an improved 
varlety targeted to the hlgh altltude area was necessary. The 
Acld Tolerant Population (ATP) was formed principally to 
introduce acld tolerant germplasm from other countries, but is 
also fllllng the need for a late maturlng, fllnty yellow gram 
varlety. The Early Whlte population (EW) responds to the need 
for an early maturlng whlte flinty graln varlety Population 
descrlptlons and status of improvement follow: 

1. H ~ g h  Alt~tude Populatxon. 

Objective: Provlde varletles for hlgh altitudes (1600-2000m) 

tlon Materlal 
Hlghland Hybrlds 
Pool9a 
V3O1, V3O4 
MSR 
Dekalb 690 
SR52, ZS206 
Ndu Local 

Source 
Kenya 
CIMMYT 
Guatemala 
IITA 
Dekalb 
Zmbabwe 
Cameroon 

Status Three cycles recomblnatlon followed by two cycles half- 
slb famlly selectlon (3 locations, 2 reps, approx 350 families) 
completed Populatlon has been tested as a varlety since 1989 

2. MSR (IITA Mldaltltude Streak Resistant populatxon) 

Objective Provlde whlte grained, late maturlng, streak resistant 
varletles for the mldaltitudes (1000-1600m) 

Composltlon: Materlal 
ZCA, ECEM-573, SR52 
48 Sl's 
Katumanl, H614, 7801 
7880, 7621, 7696 
BACOA, BACOB 
Tlat 7844 
U S Cornbelt x Mldalt 

Source 
Zambla 
Zlmbabwe 
Kenya 
Tanzanla 
Cameroon 
CIMMYT 
U S./IITA 

Status: Four cycles of lnternatlonal full slb famlly selectlon 
have been completed Varieties from the population have been in 
testlng slnce 1985, but none yet recommended A new variety is 
In formatlon for 1991 testlng 

1 3 Acxd Tolerant Populatxon 

Objective Provlde yellow fllnt gralned varletles tolerant to 
acld solls of mldaltltude zone 

Composltlon Materlal Source 



ESAL QYF3, Q5VF1 
CMS 36 SAFRI 
HE1066, 1049 
Suwan 1 
Across 7728 
COCA 
Shaba 
MSR 

Brazil 
CIMMYT/Brazil 
Llmagrain 
Thailand 
CIMMYT 
Cameroon 
Zaire 
I ITA 

Status Three recombinations followed by three cycles of half sib 
family selection completed and a fourth in progress Two 
loca tlons wlth two reps/location of approximately 300 families 
are tested Needs more disease resistance, as parents are 
primarily lowland materials 

4 Early Whzte Populat~on. 

Objective Provlde early maturlng, whlte grained varieties for 
the midaltitudes 

Composition CIMMYT subtropical population 34 
Early maturlng MSR lines from IRA/NCRE program 
IITA-EMSR lines (belng introgressed) 

Status Three cycles of family ( full and half sib) testing were 
completed in pop 34 itself, followed by testcrossing early 
inbreds onto 34 and subsequent evaluation Selected testcrosses 
were recombined to form the population, whlch is belng tested as 
a variety Dlsease resistance ear tip cover, earliness, and 
flinty graln are principal selection criteria 

In addition, three germplasm donor populations are receiving 
more llmlted improvement attention IITA-EMSR, CIMMYT-43SR 
(Tuxpeno), and CIMMYT-32 (Eto) All three are being cycled 
through inbreeding and per se line testing with subsequent 
reconstltutlon of the population from S2 or S3 llnes 

Currently released varieties are maintained In ear to row 
isolations for selection and seed Increase each year Three of 
them are undergoing backcross lntroductlon of streak resistance, 
with screening at IITA Foundation seed is dlstrlbuted to seed 
producers each year 
Varieties COCA, late, white, Cameroon varlety, N.W Prov 

BACOA, an early, yellow, Cameroon var , N W Prov 
Shaba, late, white Zaire introd , Adamaoua Prov 
Kasai, short, white Zaire lntrod , N W ;& W Prov 

Specialty maize varletles are also under very limited 
improvement two midaltltude sweetcorn varieties have been L 

developed (MSR-sh and MSR-su), and Inbred parents of U.S public 
popcorn llncs are under backcross adaptation for midaltitude use, 
though progress is very slow 

rlnally, the most strlklng accomplishment In the breeding 
program has been the development of inbred lines for use in both 



hybrlds and synthetics (a form of open pollinated varlety formed 
from advanced lnbred llnes), In a var~ant of Eberhardt's 
"comprehensive breedlng program" An inltlal group of 714 
segregatlng llnes was brought from IITA In 1984, from which a few 
llnes were advanced and evaluated In testcrosses and hybrids. 
Slxteen llnes were recycled through reciprocal synthetlcs and 
crossed onto East Afrlca hybrlds and varletles for extractlon of 
new lnbreds These, along with llnes selfed directly from MSR 
and MSR crossed onto introductions, provlded the inbred parents 
whlch are In hybrlds and testcrosses currently belng evaluated 
In 1990, approximately 360 testcrosses and 230 hybrids were 
tested at four locations, lncludlng 15 selections from 1989 In 
advanced hybrld trlals. The inbred development system currently 
has sufflclent segregatlng llnes In progress to provlde the 
maxlmum testable number of new hybrlds through 1993. 

Source germplasm for crosslng wlth our streak resistant 
llnes and synthetlcs for lnbred extractlon are llsted below 
Parental Sources Materlal Source 

MSR IITA 
Hybrlds Z mbabwe, Kenya 
Varletles Tanzania, Kenya, 

U S , CIMMYT 

Seed of advanced and segregatlng lmes has been requested 
by breeders In Zambia, CIMMYT-Harare, and Ploneer Overseas- 
Harare, who have v~sited thls program As an earller shlpment 
to CIMMYT-Harare Included lines which occupied the top posltions 
t h e ~ r  300 entry testcross trlal, lt IS llkely that some of those 
and more recent llnes wlll be rapldly advanced lnto hybrld seed 
production, both In East Afrlca and, through Ploneer, In 
Cameroon. 

Varletal synthetlcs have been formed from four sequentlal 
groups of lnbreds Three have been entered ln the national 
varlety trlal-mldaltitude by 1990 In 1989, the Synthetic 2 
ranked flrst In yleld and was superlor In most agronomic tralts 
to the open pollmated varletles developed In tradltlonal 
populatlon lmprovement programs It would appear that hybrld and 
open pollinated varlety development, at least for the late 
maturing, whlte gralned type domlnant In the lnbred program, can 
be accomplished wlth the same llnes, effecting a savmgs zn 
resources parallel programs of populatlon lmprovement and lnbred 
l m e  development would not be necessary 

Results from the 1989 Natlonal Varlety Trlal-Mldaltitude and 
Hlgh Altltude are lncluded as Tables 1 and 2 to Illustrate the 
current status of advanced varieties The agronomic quallty of 
the mldaltltude synthetlcs is reflected In the low scores (1 is 
best) for tralts such as lodgmg, husk cover, ear rots, etc. as 

I well as the hlgh yleld ranklng The synthetics also rank among 
the flmtlest of the advanced varletles, a desirable trazt for 
gram storage The flrst cycle of the High Altltude Population 
proved superlor to other available varieties In the hlgh altltude 
trlal Tables 3 and 4 present results from Hybrid Sets 1 and 4 
from 1989 Entrles can be observed wh~ch are competitive in 



yield and agronomic characteristics with the best known East 
Africa hybrid, 25206,  included as a check In addition, NCRE 
hybrlds have flintier grain type and less ear rot, desirable 
fra Lure5 I II thr Can~eroon High1 ands, whlc:h receive much more 
precipl ta tion than Zimbabwe 

2 1.5 IN-SERVICE TRAINING 

On the job trainlng is a continuous process for counterpart 
scientists and technicians In the flrst years of the unit, this 
required close supervision of all operations by the IITA 
scientist When a nucleus of experienced staff had been 
developed, they were able to help train new staff which were 
added to the unit slnce 1984 In the last two years, population 
improvement work has been managed by IRA scientists in consulta- 
tion with the IITA scientist The more complicated hybrid 
program has been supervised dlrectly by the IITA breeder with 
assistance from IRA staff the flrst IRA counterpart returned 
with an M S only this year Overall unit supervision requires 
Ph.  D training 

In Phase 11, short courses at IITA were attended by two 
breeder counterparts M Ndioro attended one course each in 
germplasm conservation and plant pathology techniques, and I. 
Tubi attended oxic course on maize streak virus screening 
techniques J Eta-ndu, while on trainlng in the U S , attended 
the annual meetings of the Amerlcan Soclety of Agronomy and the 
Amerlcan Seed Trade Association 

Technician and scientist tralnees from the varlous technical 
schools and the Dschang University Centre, averaging approximate- 
ly two per year, worked wlth the unit for training periods of one 
to three months 

2 1.6 PRIORITIES FOR FUTURE RESEARCH 

Future progress In the program will be directly proportional 
to available operating funds and to the quality of unlt manage- 
ment Timing of fund avallabllity is critical, as operations 
must be carried out on time or dropped for the year Subprogram 
priorities are listed below by order of retention from minimal 
to optimal fundlng levels 

Variety maintenance Those varieties being produced and 
distributed to farmers must be maintained and foundation seed 
delivered to the seed producers each year Ear to row selec- 
tion/seed increase is preferred when isolations are possible 
Selection pressure must be nialntalned to avold drlf t in agronomic 
characteristics, such as maturity, plant height, lodging, husk 
cover, and grain texture As a priority, one variety in each 
aiajor category should bo ninlrltnincd l a t e  will tc, early white, 
late yellow, and early yellow for the rnldaltitude, and one white 



or mlxcd color for thc high altltudc zone Addl tional varieties 
wlth speclal character~stlcs (short plant type, specific 
adaptation to acld or fertlle condltlons, etc ) can be mamtalned 
as resources permlt, recognlzlng that the number of isolations 
posslble at IRA sltes under current management practices is very 
llmlted and requlres the hlrlng of fleld guards at some loca- 
tlons 

Population unprovement Open pollinated populations, such 
as ATP and EW, which serve as varletles or sources of varieties, 
can be lmproved at a faster rate than that obtalned In ear to row 
malntenance/selectlon by employing more lntense selection 
methods, such as half sib family or lnbred (Sl-S2) recurrent 
selectlon across locatlons wlth recomblnatlon of selections from 
remnant seed ~n the dry season Inbreeding 1s especially 
effective In improving dlsease reslstance and should be employed 
for one or two cycles In ATP, HAP, and other populatlons In 
selectlon for reslstance to leaf bllghts (E. turclcum and B. 
mayd~s), rusts (P sorghx and P polysora), Phaeosphaerla leaf 
spot (now observed In the hlgh altitude zone), Dlplodia macro- 
spora leaf strlpe, and streak vlrus. Inherent In the cycllcal 
development of new varletles IS the requirement for multiloca- 
tlonal varlety testlng to determine varletal recommendations. 
3 .  Inbred development A self sustaining ( prlvate sector) seed 
lndustry capable of producing and dlstrlbutlng hlgh quality seed 
wlll have hybrid malze as ~ t s  foundation Development of thls 
mdustry IS dependant on avallablllty of good lnbred parental 
llnes, developed In the publlc sector or by thelr own breeders 
Avallablllty of adapted publlc lnbreds cuts lnltlal mvestment 
costs, making the investment more attractive Collaborative 
trlals with Pioneer-Harare have been run for two years and llnes 
are being provlded to their breeder CIMMYT-Harare and the IITA 
Jos program wlll be able provlde valuable source germplasm 
Systematic lnbred development should continue, produc~ng parents 
of hybrlds and varletal synthetlcs It IS recommended that these 
varletal synthetlcs eventually replace the populations currently 
In the late maturing, whlte graln category 

The streak screenlng faclllty, currently on order by IITA, 
should be installed at the dry season nursery slte (Foumbot) and 
the junlor breeder should recelve degree tralnlng In Entomology 
to manage the faclllty He would screen materials for both the 
low and hlgh altltude programs, and would manage the large 
nursery and trlal area at Foumbot, whlch currently requlres 
extensive commuting from Bambul 

Collaboration with the pathologists should emphasize 
development of lnoculatlon techniques for the two newly iden- 
tlfled dlseases prevalent at some locatlons In the Northwest 
Province. Dlplodla macrospora In the mld altltude and Phaeos- 
phaerla In the hlgh altltude zones 



TABLE 1 1989 NATIONAL VARIETY TRIAL, MIDALTITUDE TRAITS ACROSS LOCATIONS 

----------------------------------------------------------------.-------------.----------- 
COCA 77 270 1 4 1  2 8 2 5 3 3 
BACOA 76 258 138 2 8 2 3 3 4 
KASAI 7 6 238 1 2 1  1 6  1 5  1 7  
SHABA 78 256 140 1 9  17 2 0 
SYNTHETIC 1 79 2 64 139 1 6  1 7  1 8  
SYNTHETIC 2 7 9 262 142 1 6  1 9  2 4 
FBT 3 MSR 85 77 262 139 1 8  2 2 2 6 
FBT 3 MSR 87 78 261 138 1 8  2 0 2 3 
FBT 4 MSR 87 78  265 146 2 1 2 3 2 6 
FBT 5 MSR 87 80  264 137 1 9  1 6  2 4 

Number of Locations 6 6 6 7 7 6 

------------------------.----------------------------------------------------------------- 
COCA 1 8  1 9  2 3 2 7 2 6 8 3 
BACOA 2 5 2 9 2 8 2 8 2 7 7 1 
KASAI 1 2  3 1 2 0 2 6 2 5 8 0 
SHABA 1 5  3 4 2 1 2 4 2 5 8 1 
SYNTHETIC 1 1 9  1 9  2 4 2 3 2 4 8 2 
SYNTHETIC 2 2 0 1 9  2 5 2 1 2 4 8 5 
FBT 3 MSR 85 1 8  2 6 2 3 2 3 2 6 7 9 
FBT 3 MSR 87 2 2 2 5 2 4 2 1 2 7 8 2 
FBT 4 MSR 87 1 8  2 0 2 5 2 3 2 7 8 4 
FBT 5 MSR 87 2 2 2 4 2 5 2 1 3 0 8 1 

Number of Locations 3 2 6 7 7 7 

"ate V X L ln te rac t lon  used as  e r r o r  on a l l  t r a l t s  except plant  helght ,  ear helght and rust 
TABLE 2 1989 NATIONAL VARIETY TRIAL, HIGH ALTITUDE 

T W I T S  ACROSS TVO LOCATIONS 



DAYS PLANT EAR EAR YIELD 
TO HEIGHT HEIGHT ROT T/HA 

VARIETY SILK CM CM 1-5 ---------------------------------------------------------------------- 
HAP-C1 113 251 146 2 1 6 0 
POOL 9a SYN 115 234 129 2 0 4 7 
POOL 9a 121 243 140 2 0 4 7 
NDU LOCAL 115 274 164 2 3 5 2 
COCA 110 238 126 2 6 5 3 
----------------I----------------------------------------------------- 

LSD 05 5 2 7 23 0 4 0 8 
S E 1 7  9 4 8 0  0 1 3  0 2 7  
C V %  4 10 15 16 14 

TABLE 3 1989 HYBRID SET 1 TOP YIELDING ENTRIES 
TRAITS ACROSS LOCATIONS 

------------------------------------------------------------------------------------ 
DAYS PLANT EAR STALK PLANT 
TO HEIGHT HEIGHT LODGE ASPECT 

VARIETY SILK CM CM 1-5 1-5 

88069 X 88099 
88069 X MI31 
ZS 206 
88094 X MI31 
88069 X 88044 
88069 X 88030 
88069 X 88104 
88069 X 88033 
88069 X 88038 
88069 X C70 
XU1414 X 87069 
88036 X MI31 
SHABA 

------------------------------------------------------------------------------------ 
LSD 05 2" 13 12 0 8" 0 5 
S E 0 52 4 8 4 4 0 23 0 18 
C V % 2 5 9 36 28 

CONTINUED 
---------------------------------------------------------------------- 

HUSK COVER EAR APECT ERA ROT YIELD T/HA 
VARIETY 1-5 1-5 1-5 



88069 X M131 
ZS 206 
88094 X MI31 
88069 X 88044 
88069 X 88030 
88069 X 88104 
88069 X 88033 
88069 X 88038 
88069 X C70 
KU1414 X 87069 
88036 X MI31 
SHABA 

------------------------------------------------------------*----------- 

LSD 05 0 4" 0 5" 0 bR 1 0" 
S E 0 13 0 13 0 14 0 25 
C V %  19 2 0 18 9 

* Location x Variety used as e r r o r  



TABLE 4 1989 HYBRID SET 4 TOP YIELDING ENTRIES TRAITS ACROSS LOCATIONS 

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

88067 X 87036 76 288 144 1 2  1 2  
88067 X 88060 7 6 285 144 2 0 2 2 
88067 X 88103 7 8 295 166 1 3  1 3  
ZS 206 75 283 144 2 5 1 5  
88060 X 88103 78 293 169 2 0 2 8 
87366 X MI31 77 267 151 1 7  1 5  
88067 X M87 7 6 276 158 1 5  1 0  
88018 X C70 7 6 296 157 2 0 1 0  
87366 X 88030 77 272 152 2 2 1 7  
S W A  77 265 137 1 8  1 7  

Number of Locations 3 3 3 2 2 

LSD 05 2* 15 15 1 0" 1 1" 
S E 0 5 5 5 5 2  0 2 7  0 22 
C V %  2 6 11 40 31 -------------------------------------------------------------------------------- 

CONTINUED 
----------------------------------------------------------------------------------- 

P I N T  HUSK EAR EAR YIELD 
ASPECT COVER ASPECT ROT T m  

VARIETY 1-5 1-5 1-5 1-5 
---------------------------------------------------------------------------------- 
88067 X 87036 1 3  2 2 1 8  2 5 11 0 
88067 X 88060 2 6 3 1 2 0 2 9 10 8 
88067 X 88103 2 3 3 1 2 2 3 5 10 4 
ZS 206 2 2 2 8 1 6  2 9 10 4 
88060 X 88103 2 8 2 0 1 4  2 6 10 4 
87366 X MI31 1 7  3 3 1 9  3 2 10 3 
88067 X M87 2 0 2 3 2 3 3 0 10 1 
88018 X C70 2 1 1 6  2 3 2 8 10 1 
87366 X 88030 2 0 1 9  2 0 2 1 8 9 
SHABA 2 4 2 1 2 8 3 3 7 8 

LSD 05 0 8" 0 5* 0 5' 0 5' 1 0" 
S E 0 17 0 14 0 13 0 15 0 28 
C V %  26 2 0 20 18 10 

~ ~ c a t i o n  B Variety used a s  e r r o r  



2 2 HIGHLAND-MAIZE AGRONOMY 

2 . 2  1 INTRODUCTION 

The goal of the highland malze agronomy is to develop 
agronomic practices that will result in sus talnable, highly 
productive maize based cropplny systems In the Western Highlands 

Thls is set agalnst the background that maize is a staple 
food of most people in the area, it 1s Intercropped with other 
crops such as beans, potatoes, colocasia, groundnuts and coffee 
Formerly a purely food crop, it is becoming a cash crop 
especially with the fall In price of cash-earnlng commodities 
like coffee Due to the high population In the area, there is 
great pressure on land to the extent that it is cropped 
continuously Ylelds have consequently dropped to very low levels 
in the hlghly populated areas 

The area 1s mountainous wlth high ralnfall (often more 
than 2000 mm per annum) Thls has resulted In a severe danger of 
so11 eroslon Most solls are hlghly acldic resulting in a 
posslbrll Cy of alum~num toxlcl ty and a deficiency of minerals 
such as calclum and magnesium Due to the hlgh altitude, the 
soils are rich in organlc matter To avold these sol1 fertility 
related problems some farmers in the area burn plant residue 
ur~lc~rcjrourd n p r ~ j r  t i (  r1 kr~owr) -11 "Ar~knr 1" whIc,t1 is believed to 
have rmya tlve effects 0x1 subscquerlt fer L l l l  ty 

The rain falls between March and October/November with a 
peak in August and Septeniber T h e  available malze varieties have 
to be planted at the onset of the ralns if good yields are to be 
obtalned Late planting results in hlgh disease pressure and 
lnsuflicient mineral uptake associated with the low radiation and 
cool and wet condltlons In the mlddle of the season This results 
in harvesting during the peak of the rains (August/September) 
whlch may result in ear rot and poor graln quallty 

Prior to 1985 there was llttle agrono~nic work done in the 
area apart from some soils work done at Dschang and some 
agrono~nlc studles carried out Bambui wlth the adaptlve agronomy 
section of the Testlng and Llaison 

2 . 2  2 OBJECTIVES 

Ilighlantl Malze Agronomy 1s a stations' agronomy component 
of the project Although some work has been done at Public farms 
such as Trlal and Demonstrat~on Centers, Seed Farms and 
University Farm most of the work is d o n r  at IRA station, sub- 
statlor~s and L r r a l  farms Its role could be seen as bridging the 
gap between pure research and the on-farm research It has the 
following as lts maln broad objectives 



1 ) To tlc-.vc l op  ag r o n c m  i c pr<~c-  t lcxs th'3 t woul d sustain the 
product~vity of a nlalze based cropplng system In this 
respect ~t has carrled out studles In resldue management, 
improved fallow and agroforestry, liming, long term 
fe r t  L L I Z C L  5 t u d i ~ 9  c l ~ l ~ j  0 1 1  11~~t11ods o f  I 'lrld preparation 

2) 'Po flt malze into the exlstlng cropplng system In this 
regard, ~t has carrled out studles In malze varletal 
adaptablllty to sol1 fertlllty, plant population ,and date 
of plantlng Work has also been done on the suitability of 
maize varletles for lntercropplng and response of such a 
system to chemlcal weed control 

2.2.3 CONSTRAINTS 

There have been two major constraints, lack of support staff 
and llmlted worklng facllltles The number of counterparts has 
been very llmlted and there has been no overlap between jomlng 
and leavlng for further tralnlng There have been only two 
counterparts durlng the perlod 1986-1990 The unlt has also 
lacked technlclans and capable recorders Thls has resulted in 
hlrlng of temporary recorders who are not sufflclent as far as 
cont~nuity 1s concerned The Technical Assistant has had to 
spend more than 60 % of the time supervising fleld work. 

There has been lack of some vltal research facilltles such 
as ovens and worklng space Thls has resulted In lnsufflclent 
handllng of samples Also Important instruments for the - 
collection of cllmatlc data have been inadequate 

Sol1 testlng servlces have also been unreliable and 
madequate. 

The lack of sultable graln legumes has hampered progress on 
the assessment of the~r compatlblllty wlth malze In some cases 
malze varletles have also been lnsufflclent Thls IS malnly so 
at the hlgh altitudes 

The economlc crlsls wlthln IRA has also affected the quallty 
of the workers hlred and thus increased the amount of time 
requlred for supervlslon 

2 2.4 ACCOMPLISHMENTS 

A total of ten studles have been undertaken durlng the 
perlod Most of those whlch were started at or before the 
beginning of the Phase have been completed and the long term 
trlals w ~ l l  be continued In the next Phase They have been malnly 
In the areas of sol1 fertlllty malntenance and flttlng the malze 
crop lnto the exlstlng cropplng system 

A) SOIL FERTILITY IMPROVEMENT 

Under sol1 fertlllty malntenance studles have been carrled 
out on ,residue management, llmlng,lmproved fallow and long-term 
fertlllty studles 



Residue Manaaen~ent 

Many farmers In the area bury plant residue and burn it.This 
way Limy C ~ C ~ I I I I  tl~nt thcy obtain good ylclds of the major crops 
namely maize, colocasia and vegetables The authorities are 
however, against the practlce that it destroys the subsequent 
Iertility To characterize the effect of the practice of burning 
p l  ant rrs I d u c  uncl~rqround a study was conducted f ram 1985 through 
1908 and t l w r i  In 1990 The perforaiarlce of maize over the full 
period was determined under three residue management systems with 
different levels of fertlllzer The management systems were 
burylng resldue, burnlng it at the sol1 surface and burning it 
underground The fertillzer levels were 0-0-0,100-60-60, and 200- 
120-120 kg N P K/ha The burnlng was carrled out in the first two 
years of study and discontinued afterwards until 1990 when it was 
repeated The results obtained showed no difference in crop 
response to burnlng resldue at the soil surface and burying it 
Also, although there was a difference In the magn~tude crop 
response to the hlghest fertllizer level was similar to that of 
tllc nicdiula levcl 1 he 
study shuwed L h d t  burning 
plant resldue underground 
resulted In very hlgh 
lnit~al ylclds but then 
decllned wlth continuous 
cropping ( Figure 1 ) ) In 
the lirs t year of cropping, 
yleld obtairled from plots 
where residue was burned 
underground but no 
Eertillzer applied were 
slightly hlqtlcr than those 
obtalned frolrr plots where 
residue was burled and 
lertllizer applied They 
were over 500% of those 
ob talned when residue was 
buried and no fertllizer 

MAIZE RESPONSE TO RES MANAGEMENT 
(At 0-0-0 and 100-60-60 N P K) 
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applled The situation was reversed In subsequent years to the 
extent that In 1988 and 1990 the plots where residue was buried 
were 40% higher than those obtained in plots where residue was 
previously burned underground In all cases fertilizer 
a p p l  lca tion reduced the effect of liltpact of the residue 
ilidr~dqc?lwx~ t The results lndlcate yield responses to no 
fertllizer applied and when a medlum level has been applied 

The rcsul ts indicated that burnlng plant resldue underground 
resuLLs in very high ylelds whlch dccllne thereafter to those 
inferior to the ones obtalned when resldue 1s buried, There are 
no clear differences in yield when fertillzer was applied which 
lmplles that burning should be discouraged whlle at the same time 
promotlng the use of moderate levels of fertilizer. The 
fertilizer formulation should have a high level of calcium and 
be able to promote the ralslng of sol1 pH both of which were 
found to be high when resldue was burned underground This is in 
lavor of lime application 



To determlne the effect of increased calclum and increase 
In sol1 pH, crop responses to lxme have been studled In a trlal 
that was lnltlated In 1984 and malntalned untll 1988. Response 
to llme applled In 1984 was followed through 1988 wlth malze in 
the maln season followed by beans or cowpeas. Lime was applled 
at the rates of 1 0,2 0, and 4 0 Tons/ha. Thls was In comblnatlon 
wlth phosphorus at the rates of 50,100, and 150 kg P,O,/ha Both 
llme and phosphorus were applled only In 1984 and the resldual 
effect followed afterwards Only the effect of liming is 
discussed Flgure 2 shows crop response to a slngle llmlng 
appllcatlon ~n 1984 The 
response IS mamly due to a 
reduced yleld W ~ t h  
continuous cropping, ylelds 
of the check were 
decreasing, the ylelds 
belng 2 18, 1 48, 2 18, 
1 05 and 0.39 Tons/ha for 
1984, 1985, 1986, 1987 and 
1988, respectively Sol1 
pH went down from 4 7 to 
4 0 when beans could not 
grow at all and only a few 
stands of malze could 
survlve Thls (pH 4 0) was 
too low for the beans to 
grow (they died two weeks 
after germlnatlon) and 
malze yleld was as low as 

MAIZE YIELD RESPONSE TO RESIDUAL LlME 
(L~me apphed In 1984 only) 
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85 kg/ha In some of the plots In the case where l m e  was applled 
at the rate of 4 0 Tons/ha the sol1 pH went up to 5 1 at the In 
the year of appllcatlon and was lowered to 4 7 by the end of the 
study 

The sustenance of reasonable ylelds by moderate appllcatlons 
of llme over years suggests that ~t could be economical to apply 
llme even at the present hlgh prlce If ~t could be the only 
means to lead to any ylelds at all ( the case of beans) then ~t 
mlght be absolutely necessary to l m e  As a follow up a study 
was started In 1989 to screen different sources of lime so as 
to determlne the most efflclent The study compares Agrl 56, a 
waste product of the local cement company, CEMENCAM agamst 
commercial llme products It IS comparable to commercial sources 
as far as the supply of calcium and magnesium are concerned and 
superlor to agricultural llmes as regards ~ t s  effect on ralsmg 
the sol1 pH If proved superlor, it could be recommended for use 
In the Northern part of the Central Rldge slnce transportation 
would make ~t practicable for the Western Hlghland for the tlme 
bemg . 

Another trlal was started in 1989 to compare yield responses 
of malze and late season beans to compost and a moderate level 
of dolomltlc llme ( 5 0 Tons/ha) The prellmlnary results 
lndlcate that the two amendment practices glve slmllar malze 
ylelds but llme gave hlgher bean ylelds 



Phosphorus studles A similar long term study has been conducted 
using different Sources and rates of phosphorus started as part 
of collaborative effort with the International Fertilizer 
Develop~nent Center, IFDC-Africa The response of maize followed 
by late season beans to rates and sources of phosphorus was 
determined over a 4-year period The novel sources Rock 
Phosphate (PR) and a 50% partially acidulated rock phosphate 
( PAPI? ) were compared at rates rangl ng between 0 and 300 kg P205 
Also applied were DAP, TSP and Bicalcium phosphate at the rate 
of 150 kg P,O,/Ha Phosphorus was applied in 1987 and the 
residual effect of this appllcation were determined in subsequent 
years untll 1990 

Results obtalned showed that SSP was superior to the novel 
sources This superiority in the first year was continued over 
the years as per grain yield per kg of P,05 (Table 1) 

Table 1- Malze yleld response to appl~ed phosphorus from 
different sources 

-------------------------------------------------------------- 
Maize Yield Ka/kg of P,O, 

YEAR YIELD 50% PAPR SSP ROCK-P 
or CHECK 
( 'I1ONS/I1A ) 

* Obtained from regression coefficient 

The results also show that there was still a reasonable 
response for years after application especially in the case of 
single super phosphate (10 kg of grain per kg of phosphate 
applled ) There was no significant difference in yield between 
the check where only N and K were applied and the absolute check 

The yield of beans also followed a trend similar to that of 
maize although yields were much lower due to lack of adapted 
varieties and the poor reliability of the season Single Super 
phosphate showed the best yleld which showed a curvilinear 
response that suggested a biological optimum at the rate of 137 
k of P,O, to obtaln 85% of the biological optimal (6 15 tons per 
hectare) The affordability of such rates 1s enhanced by the fact 
that each appllcation leaves some phosphorus in the soil thus 
lead~ng to build-up 

When all the sources were compared at 150 kg P,O,/ha 
Blcalcium phosphate and SSP gave the highest yields of both maize 
and beans most of the time 
The results from the lime study and phosphorus studies emphasize 
the importance of calcium deficiency since the sources that gave 
good results are the ones with high calcium content This 
suggests that lime could be applied in quantities that supply it 



obtalned (Flgure 3) show 
curves fltted from means of 
four nltrogen sources 
(Urea, Calclum Ammonlum 
Nltrate, Sulphate of 
A 111 m o n 1 a and U r e a  
Supergranules ) four 
appllcatlons. The rates 
ranged from 0 to 144 kg 
N/ha Sole malze was the 
test crop. 

Nltroqen resp-onse? have -- 
also been studled at two 
locations. The results 

The results show that 
at Befang the optlmal yleld 
of 5.63 Tons/Ha was reached 

MAIZE RESPONSE TO NITROGEN 
(Babungo and Befang 1987) 
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at 120 kg  h ha but to obtaln 85% of thls optlmal rate it would 
requlre only 47 kg/Ha Appllcatlon of 1 kg N resulted in a yield 
Increase of 37 kg 

Responses at Babungo were slrnllar althoughthe optlmal yleld 
was hlgher 

In another study , the response of malze and beans to 
comblnatlons of nltrogen and phosphorus IS belng deterrnlned at 
several locatlons The results obtamed show that there IS very 
llttle lnteractlon between the two elements Thls lends more 
credence to the results obtalned wlth the lndlvldual nutrients 
above 

Improved Fallow Studles. In 
order to reduce the decllne 
In yleld wlth continuous 
cropplng a study was 
lnltlated to determme the 
effect of cover crop 
specles as simultaneous 
fallow or whether ~t was 
better to plant the specles 
In one year and crop In 
another The trlal was 
started In 1986 when the 
legumes were planted at 
Befang (600 m), Babungo 
(1176 m) and Bambul Plain 
(1330 m )  The specles 
lnltlally tested were, 
Crotalarla, Tephrosla, 
Mucuna and Sesbanla These 

MAIZE RESPONSE TO PREVIOUS 
CROP/FALLO& 
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were later reduced to Crotalarla and Tephrosla whlch were planted 
elther as sole specles or planted wlth malze at varlous stages 
The stages used were, at the same tlme wlth rnalze (TI) at Malze 
knee-hlgh stage (T,) or at two weeks after sllklng (T). The 
later trlals were planted only at Babungo and Bambul Plaln. The 



legumes were established in the first year and sole maize was 
planted In the following year Yields from the two years of 
cropping were compared Flgure 4 shows the yields obtained from 
two trials at two locations (Bambul Plaln) The results indicate 
that at the present state, maize has to be planted in both years 
since sole maize outyielded the sole legumes in the first year. 
The results also indicate that plant~ng legumes gives higher 
ylelds than leavlng the land under natural fallow giving at least 
1 ton of maize yield increase 

Planting the legumes at the same time with maize resulted 
in yields slmilar to planting than later but the quality of the 
crop was poor due to high humidity withln the canopy. Also late 
planting of the legumes resulted in their poor growth 
establishment and growth The search for legumes that could 
establish slowly during the first cropplng season and flourish 
after harvesting the crop should be intensified The 
incorporation of legumes has the advantages of, increasing 
organlc matter, ground cover and thus controlling erosion 
reduction of woed Infestation in addition to nitrogen production 
and nutrient recycling Some of the woody ones such as Tephrosia 
are also used locally as fuel-wood From the results obtained it 
is recommended to plant Tephrosia at the time of moulding (T,) 
since this allows good growth of both maize and the species The 
search for more efficient legumes should consider the ease of 
establishment and multi-purpose legumes 

This work could be done in close collaboration with 
institute of anlmal research to identlfy those that would be 
efficient as forage for the anlmals 

Agroforestry- A limited amount of work has been done in the area 
of agroforestry Thls has been In the collection of species that 
have been proved to be good for alley cropping and the general 
area of agroforestry We have not been successful in that the 
species that we obtained were not adapted for the cool climate 
with highly acidic soils Of the 32 species planted only 
Callmndra calothyrsus, Leucaena leucocephala and to a certain 
extent, Cassia spectabil+s, s w m  to show promise a.; far as growth 
1s concerned I n  a n  establishment trial where the growth when 
fertilized 1s compared to no fertilizer applied, these species 
seem to respond to moderate levels of fertility 
The growth of Calliandra seems to be impressive although its 
flowers t e n d  to be hcavlly attacked by thrlps to the extent that 
il. IS dlfflcult to get seed Otherwise, it could be recommended 
to the farmers on a trlal basls 

Management studies with leucaena established at Babungo in 
1987 were started In 1990 It 1s still too early to determine its 
efficiency 

FITTING MAIZE INTO THE CROPPING SYSTEM 

In order to deterrune whether new varieties of maize fits 
into the farming system, work has been done to determine maize 
varietal response to fertilizers and to planting date. 



Plantlng D a t e -  P r c s e n l . 1  y f n r ~ n c . r s  have to p lan t  inmediately at the 
onset of the ralns as recommended by the extension service. The 
recommendatlons were based on the response of the old varieties 
Wlth more varletles belng developed , ~t was felt necessary to 
determine whether there were some that were less responslve to 
date of plantlng and thus allowlng for more flexlbllity to the 
farmers at the peak perlods of plantlng , weedlng, and drylng 
A trlal was therefore carrled out for 3 years at three sltes, 

d Befang (600 m,, Babungo (1176 m) and Bambul Plain (1330 m) 
representing major agroecologlcal zones wlth sultable varieties 
Plantlng was carrled out at weekly intervals spreading over 42 
days In 1986, 10-day lnterval over 30 days In 1987, and at a 14- 
day lnterval for 42 days In 1989 All plantlng started between 
March 20 and March 28 except at Befang ln 1986 when planting 
started Aprll 10 and Babungo ln 1989 when the flrst planting was 
done on Aprll 5 At Befang Ekona, Whlte and Kasal 1 were planted 
In all the three years of study, CMS 8501 and CMS 8507 in two 
years and Ndock 8701 In only one year At Bambul Plaln, COCA and 
BACOA were planted In all the there years, Foumbot- 3- MSR In two 
of the years and Kasai 1 In only one year In the case of 
Babungo, COCA and Kasal 1 were planted each year, BACOA and 
Foumbot-3-MSR were planted In two of the years whlle Synthetlc- 
AB was planted only one year The cholce of varletles depended 
on the comparison to be made , avallablllty of seed and the 
adaptablllty of the varlety 

There were no major differences In varletal response 
although the relatlvely never varletles namely Foumbot-3-MSR and 
Synthetlc-AB were relatlvely less responslve than the older 
varletles COCA and BACOA at the Mld-altltude locatlons. Whlle 
Kasal 1 showed less yleld reductlon than COCA wlth delayed 
plantlng at Babungo, ~ t s  yleld was reduced more than that of 
Ekona Whlte at Befang especially In the year when planting was 
generally delayed 

In all cases there was 
a slgnlflcant llnear 
relatlonshlp for most 
varletles at all locatlons 
thus lndlcatlng that even 
the shortest delay caused 
some reduction The 
reductlon, however was 
greatest when plantlng was 
done beyond Aprll 15 (Data 
not shown ) The response 
was slmllar at Befang and 
Babungo where the reductlon 
In yleld was 52 3 and 52 8 
kg reductlon per hectare , 
respectively for each day 
delayed after the onset of 
the ralns (Flgure 5 ) The 

MAIZE RESPONSE TO DELAYED PLANTING 
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reductlon was sllghtly greater (59 9 kg ~ a - I  day-') hlgher 
altltude of Barnbul Plain The yleld potentlal was also lowest 
at Bambul Plaln and hlghest for Befang 
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The results confirm the fact that delayed planting results 
in reduction in yield They also show the magnitude of yield 
reduction which was previously unknown. 

There were also some indications of varietal differences 
although they were not consistent Disease pressure, mainly 
blight was only severe when planting was carried out in May. 
That reduction was greatest at Bambul Plaln whlch has more over - 
cast skies in the rnlddle of the season suggests that the cause 
of the reductlon in yleld was malnly physiological Grain yield 
was found to be highly correlated with the number of ears per 
hectare which suggests the effect of the cllmate on growth and 
development durlng the reproductive phase 

Preliminary results show that farmers can plant in the 
middle of the dry season without suffering any loss in plant 
establishment and yield reduction It is therefore recommended 
that farmers could plant at or before the onset of rains. In the 
present study, a sllght delay in planting resulted in a slight 
increase in yield In the years when there was an early drought. 
'I'hls was only mlnor 

With the varieties tested, farmers will have to plant at the 
beginning of' the rains ~f they are to get hlgh yields This 
forces them to harvest at the peak of the rains More research 
is necessary that leads to varieties that could be planted later 
and give good ylelds 

It is recommended that breedlng programs develop varieties 
that could either be planted late or could make full use of the 
rainy season if good quallty malze is to be obtained. This is 
sspccially so I E  y~elds are to be increased beyond what the 
farmer can dry uslng present methods 

Land Preparatlon Over 85% of the farmers in the area prepare 
land by creating ridges Thls was perceived as time consuming 
with no additional beneflts A study was therefore started in 
1988 to compare ylelds and labor requirements of maize 
intarcropped with a legume under different land preparation 
methods Rldglng was compared wlth planting on the flat with 
land hoelng and where no hoeing was done This was carried out 
for two years at two years at two locations The results 
obtained are summarized in Table 2 

Table 2, Effect of Land Preparatlon on Maize Ylelds 

RAMBUI--PLAI N BABUNGO MEAN 
Land Preparation Yield Labor yield Labor Yleld Labor 
Me thod Tons/ Manhour Tons/ Manhour Tons/Manhour 

Ha /Ha /Ha Ha /Ha 
............................................................... 
Ridge 4 15 1007 4 4 45 893 4 4 30 950.5 
Flat 3 12 1116 8 3 6 7  9 2 6 3  3 4 4  1021.6 
No till 2 91 862 3 3  50 854 9 3  21 858 6 



The trial was conducted on the same plot for 2 years At 
Bambul Plaln the yleld of flat plantlng was 77% of that obtained 
from rldge plantlng Similarly at Babungo the ylelds obtained 
were only 82% of those obtalned The yield of beans at Bambui 
Plam and those of soybeans at Babungo followed similar trends 
to those of malze In all cases, no tlll had the lowest yleld 

In both cases plantlng on the flat has hlgher labor 
requirement than plantlng on the rldges Thls was due to the 
fact that although land preparatlon took slmllar amount of time, 
plantlng and weedlng crop planted on the flat look more time than 
that planted on rldges 

It 1s therefore advantageous to plant on the rldges slnce 
the greatest labor demand was for land preparatlon whlch is done 
In the slack perlod and resulted in hlgher ylelds It also has 
a posltlve long-term effect In that lt IS easy to bury plant 
resldue, brlngs leached mlnerals to the surface and when properly 
done across the slope, wlll reduce eroslon No tlll mlght be 
relevant for plantation crops but had lower ylelds that decreased 
wlth continuous cropplng 

It 1s therefore confirmed that land preparatlon usmg rldges 
results In hlgh yleld wlthout costlng more labor compared to 
planting on the flat Conslderlng other posslble benefits, it 
should be promoted over other methods 

Chemlcal Weed Control A study to determine malze, beans and 
groundnut response to herblcides was carrled out In 1987 and 1988 
at Bambul Plaln, Babungo and Befang The objective was to 
determlne whether lt was posslble to use herblcldes on 
lntercrops Thls would be useful for both researchers and 
farmers. The herblcides lnvolved ln the study were combinations 
of Lasso, Llnuron, Amlben, Dual and Basagran whlch were compared 
wlth the unweeded and weed free checks The herblcldes were 
applled according to the label recommendations 

The results obtalned showed that lasso was a good herbicide 
as far as weed control was concerned, had no phytotoxlclty on 
malze and very llttle phytotoxiclty on beans Ronstar had a very 
hlgh phytotoxlc on legumes and considerable toxlcity on maize 
although malze recovered to give good ylelds Basagrah could 
control the broad leaf weed and sedges, had no phytotoxicity on 
crops but could not control the grass weeds and did not harm the 
crops 

The results suggest that a comblnatlon of 2 5 kg Lasso and 
2 0 kg Llnuron would control most of the grass and broadleaf 
weeds In malze, beans and groundnut crops wlthout damaglng the 
crops 

Varletal response to Fertlllzer levels and Plant populatlon. 
Studles have also been conducted to determlne varletal response 
to fertlllzer levels and plant populatlon Breeders select 
varletles under ldeal conditions of optlmal fertlllty and plant 
populatlon Sol1 fertility IS usually low at farmers' fields and 



the populations used are lower than those used by the breeders 
to allow favorable condltions for intercropplng The objective 
of the study was to deterrnlne whether there were differences in 
newly developed varietles ln response to condltions as found on 
farmers fields namely, low fertility and reduced plant popula- 
tion Response of Foumbot-3-MSR,Foumbot-4-MSR, Kasai 1, and 
Composlte 290 to 0-0-0,60-40 and 120-80-60 kg N P K /ha was 
determined at two locations In 1987 A similar trial was planted 
in 1988 with Foumbot-3-MSR, Synthetic-AB, Kasai 1, Composite 290, 
COCA AND BACOA as the test varieties These were planted at four 
mid-altitude locations in the Western and North-West provinces. 
The newer varietles outyielded Composlte 290 in 1987 between 800 
kg and 1200 kg/ha There was, however no slgnlficant difference 
among the newer varlet ies Fertilizer application increased yield 
between the low and medium but further lncrease had no 
significant effect All varieties responded similarly to 
fertillzer application A slmilar response was obtained in the 
trial conducted in 1988 When combined over four locations and 
fertilizer levels, Synthetic-AB outyielded all the other 
varletles except Kasal 1 There were no other significant 
difference among varietles All varietles showed simllar response 
to fertilizer (Flgure 6) 
They all responded well to 
the medium fertlllzer level 
but the yleld Increased 
only slightly when thls 
level was doubled The yleld 
1 ~~crcasc wl th a d d e d  
fertllizcr was associated 
w ~ t h  the nuritber of ears per 
plant 

Partial stablllty 
analysls over the four 
locations indicated very 
little diifererlce aulong 
varieties Kasal 1 was most 
environmentally stable 
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while Synthetic-AB was the most unstable Kasal 1 is a shorter 
variety compared to the others and has shown greater stability 
against lodglng when planted on rldges as farmers do It has also 
been well received in the areas where lt has been introduced The 
selection of any of the varietles should depend on factors other 
than their response to fertility 

The study was continued in 1989 when the response of 
vnrietlcs to two ferti li7er was deterrnlrled at two populations 
'Ihc varielics used were, f ounibot.3-3MSH, Sy~lthetic 1 and 2, Kasai 
1, and COCA, fertillzer levels were, no fertillzer and 50-60-30 
kg N P K/ha, and The plant populations used were 53,333 and 
26,666 plants/ha corresponding to the standard used by breeders 
and that used by farmers , respectively The trlal was planted 
at Babungo, Bansoa and Wum Maize was lntecropped with soybeans 
There were no varletal differences In response to plant 
population and fertillzer levels The hlgher plant population 
resulted In a slyniflcant lncrease 111 yleld of malze only at 



Babungo but decreased the yleld of soybean slgniflcantly. Kasai 
1 was the second highest ylelder after Synthetic-2 (difference 
of only 160 kg/ha) and the yleld of the soybeans planted in the 
Kasal plots was second to that planted in the COCA plots 
The results obtalned to date indlcate that there are very minor 
dnfferences In response to cultural practlces among the presently 
avallable open-pollinated varletles although Kasal 1 seems to 
stand out Thls lmplles that the cholce among them will depend 
on other attributes such as storablllty, and general farmer 
preferences Slmllar studles need to be carrled out as frequently 
as new varletles become avallable. The studies should also be 
extended to lnclude hybrlds as soon as they become available. 
They should also Involve more lntercropplng as soon as well 
adapted varletles of legumes and other crops normally 
mtercropped with malze become avallable 

2 2.5 IN-SERVICE TRAINING 

A total of 21 students from the Unlvers~ty Center, college 
of Agriculture and School of Agriculture have been trained in the 
unlt on projects as partlal fulfillment of thelr degree diplomas 
and certlf lcates These have 

Category 

1 ) Unlverslty 
Ingenleur Agronome 

2) Unlverslty 
Ingknleur de Travaux 

3) Senlor Technlclan 

been dlstrlbuted as follows: 

Number tralned 
Year 

1987 1988 1989 1990 Total 

There has also been the continuous on job training of 
technlclans and workers in the unlt Presentations have also been 
glven to technlclans In the fleld about " management of research 
plots" 

One counterpart 1s Mr Ngulgulm who 1s recelvlng Masters 
ttalnlng at North Carolina State University Another one, Ngong 
has recelved a short-term trainlng at IITA on Malze Technology 
Transfer. 

2 . 2 . 6  PRIORITIES FOR FUTURE RESEARCH 

A lot of lnforrnatlon has been generated regarding malze 
responses to varlous cultural practlces The following areas 
should recelve hlgh prlorlty 



1) Soil improvement through improved fallow This should 
involve a comparison of soil improvement using fast growing 
legume and non legume species The evaluation of the 
specles should take into consideration their value in 
erosion control, soil organic matter evolution (in the low 
organic matter areas) and thelr value as forages 

2) Evaluation of the combination of fertilizer and organic 
farmmg in sustainability This should involve 
determination of crop combination performances when mineral 
nutrients are combined wlth organic farming 

3) Strengthening intercropping studies at Station level This 
should take into consideration the present poor performance 
of legumes when intercropped with maize Work should also 
be done in the area of double cropping The late seeded crop 
would utilize the moisture that usually supports weeds. 

4) Agroforestry should also be lntenslfied The approach should 
be to identify species that would be able to grow fast 
enough for the recycling of nutrients The production of 
organlc matter might not be so important in the highlands 
apart from areas where it has been removed by erosion 



2 3 LOWLAND MAIZE BRCCDlNG 

2.3.1 INTRODUCTION 

Prlor to 1986, the lowland breedlng devoted his effort in 
ldentlfylng adapted lntroduced malze varletles whlch had good 
y~eld potentials and/or good agronomlc characterlstlcs. These 
malze varletles were elther released wlth or wlthoutmmor change 
or used as parents In the breedlng program By the end of 1986, 
the following accornpllshment were made 

* heterotlc patterns of adapted lntroduced lowland malze 
were studled 

* A gene pool for long-term varlety lmprovement were made 

* L ~ n e  development for use in a hybrld/synthetlc varletles 
was In progress 

* Use of "Floury" endosperm gene from the local accessions 
In an effort to produce acceptable soft endosperm malze was 
In progress 

* Acld tolerant varletles were tested In acld sol1 and the 
selected varletles were belng Incorporated In the breedlng 
program 

* Speclallzed malze such as sweet corn, pop corn and quallty 
protem materlal (QPM) were belng lntroduced 

From 1986 to 1990, the lowland rnalze breedlng Improved on 
all past achievement In addltlon, research program deslgned to 
solve new constraints such as strlga, drought tolerance were 
lnltlated 

Flnally, the program developed, tested and released new 
varletles Breeder seeds of these varletles are malntalned and 
part of them are dlstrlbuted to the seed company and NARS from 
nelghborlng country 

2 3.2 OBJECTIVES 

The main objective of the lowland malze lmprovement unit 
1s to develop stable, hlgh yleldlng varletles wlth good 
agronomlc characterlstlcs acceptable to the dlverse farmers 
requirements, for each of the lowland agroecologlcal zones. 

Import~nt sel-ection crlterla ~nclu-de thefollowmq* -- 
* Hlgh graln yleld potentlal 
* Days to rnaturlty 
* Gram color and texture 
* Resistance to dlsease and pest (streak, borer, 
termlte, strlga ) 



* Tolerance to soil fertlllty problem (acld soil, 
zinc and magnesium) 

* Drought tolerance In savanna zones 
* Graln quallty (QPM, soft endosperm, sweetness) 

2 3 . 3  CONSTRAINTS 

The main constralnts to production encountered are 

- Soil fertility (zlnc and magnesium deflclency in 
savanna, acld soil In forest) 

- Fertilizer not readlly available 
- Inadequate ralnfall dlstrlbutlon In savanna 

- Disease and pest damages (streak virus, termite, 
blight, striga, borer, grain storage-insect), 
addltlonal constralnts lnclude 

- lack of adequately trained staff and support staff 

- poor or no storage and drylng facllltles 

- untimely availability of funds and research equipment. 

2 3 . 4  ACCOMPLISHMENTS 

I GERMPLASM INTRODUCTIONS 

New germplasm were collected by the unlt and tested as E V.T 
(experimented varlety trlal) Similarly, cooperative trials with 
IITA, SAFGRAD, CIMMYT, CIRAD, Plonneer and Dekalb are also 
Included in thls group, but the trlals are planted separately to 
allow the above lnstltutlons to have a comblne analysls over all 
their testing sltes 

From 1986 to 1990, the lowland malze breeding unit tested 
about 9364 new genotypes Trlals names of those germplasm, their 
orlyln and the number of entrles tested each year are shown in 
table 1 Thls table showed that 87% of the new germplasm were 
developed by the unit itself, 11% were from IITA, 15% from 
SAFGRAD and only 0 5% from other sources such as CIMMYT, 
Plonncer, CIRAD and Dekalb 

The 0 b j e ~ t l ~ e ~  of germplasm lntroductlon 1s to Identify 
adapted materials that could be released or used as parent stock 
In the breedlng program 

From 1986 to 1990, 37 selected open pollinated materials 
tested as E V T were advanced to natlonal variety trials 
( N V T  ) About 200 lnbred l ~ n e s  tested were found to be a 



good conlblr~ers 111 t11rc.~ ways dnd/or s ing l e  crosses hybrids 
About 50 llnes have showed some potentlal as drought tolerant 
lmes and about 10 llnes are showlng some tolerance to strlga 

I1 NATIONAL VARIETIES TRIALS (N V.T) 

EARLY TO INTERMEDIATE SET 

About 15 varletles lssued from E V T were tested as 
natlonal varlety trlal (N V T) a total of 38 envlronments The 
varletles names, thelr means across the two zones and across the 
two growlng seasons for each testlng year are presented in 
table 2 Data obtalned In 19 envlronments durlng 1990 are not 
yet avallable. 

The best lntermedlate whlte varlety tested In over 38 
envlronments was CMS 8503 (4 8t/ha) The best ~ntermedlate yellow 
varlety avallable up to date 1s E V 8435SR wlth 4 6t/ha across 
30 envlronments 

The best early yellow varlety tested In 23 environment 1s 
CMS 8806 (4 7t/ha) Pool 16 SR (4 lt/ha) was ~dentify as the 
best early whlte when tested over 23 envlronments Its counter- 
part Pool 16 DR (5 Ot/ha) (drought reslstant) version is belng 
recommended, eventhough lt has been tested only ln 6 envlron- 
ments Prellmlnary results obtalned In 1990 over 19 envlronments 
seemed to conflrm thls cholce 

B LATE SET 
About 22 late varletles selected from the E V T were 

evaluated as natlonal var~ety (N V T ) In 38 envlronments Data 
from 19 addltlonal 1990 N V T trlal are not yet avallable The 
varlety name, thelr means across the two zones and over the two 
growlng seasons In forest are presented In table 3 

From 1982 to 1986, Goes TZB (6 2t/ha) was ldentlfy to be 
the most stable and hlgh yleldlng varlety It was not released 
because ~t was susceptible to malze streak vlrus It was 
therefore converted to be streak reslstant In 1985 and named CMS 
8507 In addltlon, ~t was extensively used as parent ~n 
population development and improvement 

Table 1 also showed that up to 1986 testlng, most varletles 
were introduced from other program Startlng In 1987, more than 
50% of the N V T entr~es were varletles developed by the 
program 

The best late whlte varletles tested In over 30 envlronments 
are CMS 8710 (5 2t/ha), Ndock 8701 (5 lt/ha) and CMS 8501 
(5 lt/ha) 

In 1989, the Ndock 8701 and CMS 8710 entered the SAFGRAD 
Reglonal testlng. Thelr ranking were 2nd and 3rd respectively 
wlth 5 5t/ha tested In 6 different Afrlcan countries. These two 
entrles were the best in Gulnea and Niger and thelr seeds were 
requested by those countr~es for further testlng 



CMS 8501 was released in savanna zone and is being grown by 
70% of the farmer of this zone 

The best late yellow varleties tested In 23 environments 
1s CMS 0704 (5 3L/ha) Thls variety w a s  released in 1989 in - 
boLh the forest and savanna zone and is to be used as green 
mazze 

Line development started ~n 1984 The first three-way 
hybrld were tested in 1987 A total of 585 whlte and 314 yellow 
have been tested Three-way hybrids were tested between 1987 and 
1990 Testing condition were the same as w ~ t h  open pollinated 
varieties Varletles selected were generally at least 15% 
superior to the best open pollinated The best hybrid showed 
more than 30% yield increase over the best open pollinated 
(Table 4) 

Startlng ln 1987, new llnes from the NCRE populations were 
grouped into three heterotlc groups In 1989, single crosses 
were produced and tested uslng the tester of each group as one 
of the parent In addltlon single crosses were produced 
bclween line of different heterotic group (tester single 
crosses ) Result presented In table 5 showed that higher 
yielding single crosses were belng Identifled In addition, 
crosses between llncc; from different hctcrotlc group yielded 
hlqtler slnqlc crosscs suc~gcst l n y  good 1111 tlill work for their 
classlflcatlon 

POPULATION IMPROVEMENT 

Population improvement involved varleties selected from 
the N V T The unit developed from the orlginal gene pool at 
least 15 new open pollinated CMS 8501 has been released in the 
savanna where seed are belng rnultiplled and glven to farmers 
In addltzon, two other open pollinated Ndock 8701 and CMS 8701 
did well in international testlng and may be released soon. 

The program also Improved in s o m ~  introduced open 
p o l l  ~ n n l r d  such as CMS 8104 (Suwan ISR) and CMS 8806 (DMR ESR- 
Y The flrst varlety is ln the process of belng released both 
in savanna and forest areas as green rnalze The second one is 
undergoing extensive on farm trlal in forest and is being used 
as "mais de case" in the soudan savanna zone 

L I N E S  DEVELOPMENT 

Up to date, the program is extracting lines from 17 
populations Those lines are classifled into 3 heterotlc groups 
after testcrosses in S, Those llnes also are belng evaluated 
undcr heavy striqa ~nfcstatlon ln an attcrnpt to identify lines 
that are tolerant to thls dlsease In addition, all those lines 
are belng evaluated for tolerance to drought and acld soil. 



Seeds of ten major varletles are belng maintained on a 
yearly basls due to poor storage condltlons In 1989, the 
foundation seed requests were estimated at four tons The program 
made speclal effort to produce at least slx tons of seed of 
varlous varletles In 1990 In general, from 1986 to 1989, the 
unlt produced and dlstrlbuted more than ten tons of seeds 

2 3.5 IN-SERVICE TRAINING 

Mr. Zonkeng Cellcard was sent to U S A for a M Sc in 
plant breedmg In 1988 Mr Anatole Howna a technlclan based 
at Ntul was sent to E N S A for an Ingenleur de Travaux degree 
tralnlng In 1988 Mr Fakreo Jean, a technlclan based in 
Sanguere was sent to OUAGADOUGOU for SIX months tralnlng course 
ln June 1990 Mr Nkoa Mevoll Roger, an Inggnleur Agronome 
based In Yaounde, was sent to IITA for a three months training 
course In malze breedlng In September 1990 

On the job trainlng contmued for the two technlclans, Njume 
Mlcheal and Ndjobo Jean Paul One casual labor (ASHU Tambe) has 
been trained to a technician level and is capable of conducting 
all operations needed ln the breedlng program 

Flnally Mr Zangue Cheuka Jean Bosco returned from the 
U S A In 1988 after obtalnmg hls M sc degree In plant breedlng 
at Cornell Unlverslty 



2.3 7 PRIORITIES FOR FUTURE RESEARCH 

- Breeding for tolerance to strlga, drought, stem borers and 
acid soil conditions 

- Breeding for quallty maize (soft endosperm, quality protein 
material, sweet maize ) 

- Breeding for low input technology 

- A comprehensive breeding program based on heterotic pattern 

- Breeding for improved agronomic characteristic of released 
varieties such as husk cover, stray green, plant height and 
lodging resistance 



Table 1 Trial aares and origm of mtroduced variehes 
fm 1986 to 1990 --------------------------.-------------------------------------- 

Trial Names Orlgln E n t r ~ e s  
1986 1987 1988 1989 1990 --------------------------.-----------.-------------------------- 

E V T NCRE 
E V T ESR-W IITA 
E V T LSR-W 11 

E V T LSR-Y II 

E V T MSR I! 

PTT I! 

INT whlte hybrid " 
INT yellow hybrid " 
E V T 15A Cl MMYT 
R U V T - 1  
R U V T - 2  
R U V T - 3  
Acid to le ran t  
Plonneer 
Dekalb 
CIRAD 
Int S t r l g a  
Inbred l l n e s  
Inbred l i n e s  

SAFGRAD 
I! 

I! 

Varlous 
U S A  

I! 

France 
I I T A  

I1 

NCRE 



Table 2 !hmaq of 1 II 1 early conducted fm 1986 to 1989 

Var ie t ies  Mean grain p e l d  Location 
(t /M 

1986 1987 1988 1989 Mean 
----*----------------------------------*---------------------.------------- 

E V 8431 SR 4 7  3 4  3 8  3 8  3 3  38 
E V 8449 SR (CMS 8503) 4 6  5 3  4 5  4 8  4 8  36 
TZESR-W 4 4  3 9  4 9  3 5  4 1  38 
E V 8435 SR 4 4  - 5 0  4 3  4 6  30 
SAFITA - 2 4 2  - - - 7 
BSR 8 1  4 7  4 6  3 6  4 0  4 1  38 
TZUT - - 5 3  4 3  4 7  23 
DMR ESR-Y (CMS 8806) - - 4 7  4 7  4 7  23 
Pool 16 SR - - 4 4  3 8  4 1  23 
E V 8430 SR - - 4 1  - - 8 
DMR ESR-W - 4 1  4 5  4 3  23 
BSR Syw I - - 4 0  4 0  15 
BSR Syw I1 - - 3 7  3 7  15 
TZ ESR - SE - - 2 5  2 5  3 
Pool 16 DR - 5 0  5 0  6 



Table 3 S w a q  of I1 V T late conducted fm 1986 to 1989 
- - -  

Var ie t ies  Mean grain p e l d  Locations 
( t l h a )  

1986 1987 1988 1989 Mean 

Gusan TZB 
E V 8443 SR 
P R 7822 SR 
CMS 8507 
CMS 8503 
Suakoko TZPM 
E V 8328 
CMS 8505 
CMS 8509 
Ekona white 
CMS 8704 
Ndock 8701 
CMS 8710 
Yaounde 8701 
Across 8701 
Bertoua 8710 
Sawan x gene pool 
Kasai x gene pool 
CMS 8501 
8321 - 18 





2 4 LOWLAND MAIZE AGRONOMY 

2.4.1 INTRODUCTION 

The lowland malze agronomist posltlon was vacant untll 1989 
when the present incumbent J olned the NCRE Project Therefore, 
thls report summarizes the work done durlng the three seasons of 
1989-1990 

The malze agronomy program collaborates w ~ t h  the malze 
breeder and the Testlng and Llalson Unlts (TLU) of Nkolbisson and 
Ekona In developing approprlate agronomic packages for unproved 
malze productlon In the target area Development of agroforestry 
systems for malze productlon IS carrled out In collaboration wlth 
the IRA/ICRAF agroforestry team based at Nkolblsson 

Farmers in the forest zone of Cameroon grow malze at very 
low densltles (5,000 to 8,000 plants/ha) ln association wlth 
other crops such as groundnut, cassava, taro, vegetables and 
banana Short fallow perlods (3 to 7 years) alternate wlth 
cropplng phases of 2 to 3 years, and these fallows are not 
efflclent In restoring so11 fertll~ty Problem weeds such as 
Chromolaena odorata, Imperata cyllndrlca, Trema orientalls, etc 
llmlt area brought under manual cultlvatlon uslng s~mple tools 
Only cash crops such as green malze, tomato and other vegetables 
are cultivated as sole crops, using some quantlty of fertilizers, 
lf available at affordable prlces 

In broad terms, the following are the important constra~nts 
to lntenslflcatlon of food productlon systems lnvolvlng maize 

1. Decllnlng sol1 fertlllty and sol1 eroslon, 
2 Weeds mfestatlon, 
3 Erratlc rainfall d~strlbutlon, 
4 Scarclty of Inputs lncludlng labor high cost and 

undependable supply, and 
5. Poor rural lnfrastructure and marketmg 

2.4.2 OBJECTIVES 

The maln objective of the program 1s to Increase and sustaln 
the productlvlty of cropping systems lnvolvlng maize Improvement 
and maintenance of sol1 fertility as well as control of weeds, 
lnsect pests and diseases, and sol1 eroslon are essential to 
achleve the above goal Owlng to the llmlted avallablllty of cash 
and labor In rural farms, greater attention was given to the 
development of efflclent low cost technologies lncludlng 
agroforestry systems, that can be sustained wlth wlthln-farm 
resources 



Specific objectives were to 

- Develop improved fallow management systems, 
- Dcs I gn in-si tu green manure production techniques with 

legume trees, 
- Test new crop associations and rotations with maize, 
- Develop efficient and balanced use of supplementary 

fertilizers in the above systems, and 
- Train counterpart scientists and technicians in maize 

systems research and soil fertility management 

2 4.3 CONSTRAINTS 

Problems encountered during 1989 and 1990 were (a) poorly 
developed research sltes wlth no fencing and poor access road, 
(b) absence of a well-trained farm manager to maintain the 
research farm, (c) lack of sample drying and processing 
facilities, and inadequate research equipments, (d) insufficient 
technical support staff, and (e) non-avallabllity of improved 
varieties for certain crops such as groundnut, soybean, cocoyam, 
etc 

2 4 4 ACCOMPLISHMENTS 

2 4 4 1  Improved Fallow Management for Soil Fertility 
Maintenance and Weed Control 

The alm of this study 1s to test planted fallow with 
Sesbania sesban as an alternative means to restore and maintain 
soil fertility Weed suppression and eroslon control could be 
added advantages of this method 

Preliminary results 
indicate that the slow- 
growing Sesbanla drd not 
decrease the yield of 
associated maize in the 
Elrs t season, but severely 
reduced the yield of 
groundnut in the second 
season due to competition 
and/or shading (Figure 1) 
Thus, it is better to 
lntercrop slow-growing 
leyulues such as Sesbapia 
wrth food crops in the 
first season and allow the 
free growth of legumes In 
the second season to obtain 
high biomass and N yield 

Sesban~a Assoctat~on on Crop Y~eld 
Cameroon 1989 

Mi! sols MZ SS SE O N  mole O N 4 9  8E 

Mlnhomeyos I 1 Yoka 

The top growth of fallow vegetation provided 22 to 67 kg/ha 
of N, 4 0 to 7 9 of P, 22 to 46 of K, 23 to 4 1  of Ca, and 12 
to 22 ol: Mg to the soil-plant system Chronlolaena odorata 



although poorer In leaf N than Sesban~a contributed almost 
slmilar quantities of N in top growth due to the large amount of 
follage dry matter produced by the former at Mlnkomeyos This 
gave slmllar graln yleld response of malze in the following 
season ( Table 1 ) Thus, Chromolaena Improved sol1 fertility and 
crop ylelds slm~lar to fallow legumes Imperata cyllndrlca, a 
dommant fallow vegetation at Yoke, was poor I n  N contrlbutlon 
compared to Sesbanla and thls was reflected In the response of 
the succeedlng maize crop (Table 1) Addition of N fertilizer 
slgnlflcantly increased the malze yleld further. 

Table 1 Effect of type of fallw and resldue ranagemt on grm yield of subsequent w z e  cmp at three 
sites m southern Caaeroon, 1989-1990 

1989 Fallow treatments 1990 March 1990 March season 
March September Resldue Mlnkomeyos Yoke Ntur 

management Blomass N Maize Blomass N Malze Blonass N Mane 
added p e l d  added pleld added yield 

MZ NF B 57+ 5508 
MZ NF I 60 5248 
MZ NF M 65  4878 
MZ SS# I 43 4556 
MZ SS# M 4 1 4406 
MZ + SS GN I 57 5107 
MZ + SS GN + SS M 68 4337 
MZ GN I 4 4366 

SE 11 4 60 
P C  0 01 NS 
CV, % 43 18 

N - 0 kg/ha - 4169 
N - 60 kg/ha - 5432 

SE - 154 
P C  0 000 

Fallow x N r a t e  ln te rac t lon  f o r  malze g r a m  p e l d  NS 

Z = Maize, GN = Groundnut SS = Sesbania sesban -- NF = Natural fallow 
B = Burn, I = Incorporate, M = Mulch, N = Nltrogen f e r t l l l z e r  a p p l ~ e d  a s  urea t o  the malze crop In  1990 
+ = Most of the fallow blomass N was l o s t  by burnlng 
# = -- Sesbanla sesban planted without any land preparation a f t e r  maue harvest was smothered by weeds 

Sesbanla mtercrop effectively shaded out the weeds for the 
succeedmg malze crop (at least In the early part), weed denslty 
In plots previously planted to malze/groundnut was only slightly 
hlgher than thdt of Sesbanla Intercrop treatments, but far less 
than that of natural fallow (Flgure 2) Burning appears to delay 
the emergence of Chromolaena but not that of Imperata. 



Fallow/Residue Management vs Weeds 
Minkomeyos, 1990 

Woodn dry w t  Mg/he I 7 

t I I woodlng 1 MINK 

NFM S#I S#M SSI SSM QNI SE 

2 4 4.2 In-sltu Mulch/Green Manure Production Through Cassia 

l'he objective of this work is to test different arrangements 
of C_ssla spectabllls, a naturalized tree legume, with food crops 
for the production of N-rlch organlc matter for sol1 fertility 
lmprovement In thls system, about 20% of the area is occupied 
by trees and the rest by food crops, and production of tree 
biomass and food crops occur at the same time The first cutting 
of trees was done in March 1990 and the treatments were imposed 
at the same tlme First year results wlll be available in March - 
1991 

2 4 4 3 Response of Malze and Soybean to Cassla Blomass and N 

The a m  of thls study 
is to estlmate the N 
contrlbutlon of Casslg 
mulch, green manure and 
compost at 2 t/ha dry 
welght equivalent, through 
a N response curve The 
first season results show 
that Cassl-a compost was 
poorer than Cassia qrrcn 
amilure w i l i c i l  I tur 11 was 
lnferior to Cassia mulch in 
terms of maize graln yleld 
response to applled blomass 
at 2 t/ha of dry matter 
(Figure 3) 

Cassia Biomass vs N on Ma~ze Y~eld 
Minkorneyos 1990 



2 4.4.4.  Fertxlxzer Response of Improved Maxze Varieties 

The alm of these trlals IS to determine the response pattern 
of malze to N fertlllzer under two levels of P or K. The rational 
for conducting these trlals 1s to flnd out how long we can 
cultivate malze In the forest zone solls without adding P or K 
whlch do not glve consistent response In on-farm trials. 

Ylelds were lower and malze response to fertilizers was 
poorer In the second season compared to the flrst season. Owing 
hlgh lnltlal sol1 fertlllty, malze response to N was only up to 
40 kg/ha at Mlnkomeyos In the flrst three seasons P response was 
not slgnlflcant at Mlnkomeyos In all the three seasons (Table 2). 
Appl~catlon of N and P at Ntul slte wlth solls of low inherent 
fertlllty gave slgnlflcant Increases In malze gram yield from 
the second season of cropping (Table 2) Hlghest grain yield at 
Ntul was obtained wlth 80 kg/ha of N fert~lizer 

Table 2 kuze response to 1 rates at tuo P levels at tw locdbans m Southern Careroon, 1989 h 1990 

MINKOMEYOS TUI 
Fertilizer Maize g r a m  y ie ld ,  kg/ha (15% morsture) Maize gra in  y ie ld ,  kg/ha (15% moisture1 
r a t e s ,  kg/ha 1989 1990 1989 1990 

I season I1 season I season I season I1 season I season 

N l eve l s ,  kg/ha 
0 5410 2436 4227 3493 937 3007 

P C  
cv, % 

P leve l s ,  kglha 
0 5885 2872 4591 3058 1554 4353 

40 6184 3121 4847 4499 1785 5157 



At Yoke with low-K soils, maize response to N was good in 
all the three seasons, and K response became significant only in 
the third season of cropping (Table 3) An application of 120 
kg/ha of N gave near maximum yield at this site 

Ma+ze response to N rates at two K levels at Yoke in 
Southern Cameroon, 1989 & 1990 

Malze graln yleld, kgiha Ll5% -m_oisture 1 
1989- -- 1990 - 

I season I1 season I season 

N levels, kq/ha 

S E  
P < 
cv, % 

N x K lnteraction 

There was no Interaction between N and P or N and K levels 
In summary, intensification of cropplng in the forest zone 
requires the application of N fertilizers from the beginning, and 
P and K fertilizers after 2 to 3 seasons of cropping These 
trials wlll continue at the same sites to see the evolution of 
fertilizer response pattern wlth tlme 

2 4 4 5 Maize/Croundnut/Soybean Association and Rotation 

The objective of this trlal is to determine the production 
efficiency of malze + groundnut or soybean cropplng systems 
Soybean, a new crop to the forest zone of Cameroon, needs to be 
feted into the exlsting cropping systems 



T n  r o t  , I  l i 111 1 i 7c ~ ) r  ccrchvl by q r r ) u r l c j ~ l r ~  t c j~lvc  h igller y i e l d  
a s  con~pared t o  t h e  s i t u a t i o n  where soybean was t h e  precedent  c rop  
(Table  4 ) .  Thls  b r l n g s  o u t  t h e  h lgher  beneficial e f f e c t  of 
groundnut on t h e  fo l lowmg c rop  

I n  I n t e r c r o p  systems, soybean competes much more wi th  malze 
t h a n  groundnut does,  hence t h e  y l e l d  of maize I n  association wlth 
soybean was lower than  t h a t  Intercropped wlth groundnut (Table  
4 )  The land  e q u ~ v a l e n t  r a t l o  ( L E R )  of t h e s e  ~ n t e r c r o p p l n g  
systems IS more then  1 (excep t  f o r  t h e  c a s e  of malze + soybean 
I n  1989 f l r s t  season and t h e  c a s e  of maize + groundnut I n  t h e  
second season of  1989 a t  Mlnkorneyos), l n d ~ c a t ~ n g  t h e  advantages 
of t h e s e  systems I n  t o t a l  production 

U n l l k e  g roundnu t ,  
soybean y l e l d s  w e l l  I n  both 
t h e  f l r s t  and second 
seasons  ( f l g .  4 )  Thus, 
soybean can be a good 
alternative g r a m  legume t o  
groundnut I n  t h e  f o r e s t  
zone and a t t empts  should be 
made t o  popularize thls 
c rop  altlong farmers  More 
work 1s needed t o  
m c o r p o r a t e  soybean I n  
l o c a l  d l s h e s  and food 
preparations 
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Table -- 4 Crop yields and land-use efficienq of m z e  t gmundnut or soybean associations 
and rotation at  two sites m the forest zone of h e r o o n ,  1989 h 1990 

CROPPlNG SYSTEMS 
Season I Season I1 

MINKOMEYOS -- -- NTUI - - -- --- 
Maue ,  G'nut ,  Soybean, LER Maize G'nut,  Soybean, LER 
kg/ha kg/ha kg/ha kg/ha kg/ha kg/ha 

1989 First Season 
MZ + GN SB 3994 813 - 1 45  2626 133 - 1 30 

1989 Second Season --- 
M Z  + CN SB 

1990 F i r s t  Season ------ 
MZ + G N  SB 
MZ + SB CN 
M Z CN 
M Z S B 
GN M Z  I. SB 
SB MZ I. CN 
GN MZ 
SB M Z 

SE 
P C  

MZ = Maize, CN = Groundnut (Peanut)  SB - Soybean L E R  = Land E q u ~ v a l e n t  Ra t lo  
* Mean y i e l d  of two s o l e  c rops  was used t o  c a l c u l a t e  LER 



2 4 - 4  6 .  Cassava Based Cropplng Systems 

The 0bjectlve of thls trlal 1s to test d~fferent 
arrangements of component crops such as malze and groundnut 
planted In association wlth cassava. wlth a vlew to avold 
plantlng the same crops in successive seasons In the same piece 
of land 

1 

Farmers' mlxed cropplng system (CS4) was compared to the 
systems of cassava lntercropped with malze or groundnut In 
alternate rows durlng the f lrst season only (CS1 ), paired row of 
cassava a1 ternating 3111-wlde maize or groundnut strips ( C S 2  ) 
durlng both seasons, or border plantlng of cassava with malze or 
groundnut lnslde the boundary In both seasons (CS3) 

The results of 1989 indlcate that rnalze yleld was reduced 
by 19% to 35% In lntercrop systems as compared to rnonocrop malze 
at both sites, and farmers' system gave the lowest malze yleld 
In the flrst season (Table 5) Groundnut yleld was reduced by 0 
to 58% In relatlon to sole crop durlng the flrst season In the 
second season, yleld reduction due to assoclatlon was 13 to 89% 
for malze and 12 to 58% for groundnut Cassava root yleld In 
intercropping systems was less by 31 to 82% compared to monocrop 
cassava, the lowest yields belny I n  boundary planting of cassava 
(Table 5) 

Production efflclency of assoclatlon as deflned by Area 
Harvests Equivalency Ratlo (AHER) was greater than 1 00 for 
palred-row assoclatlon of cassava wlth malze-groundnut (AHER = 
1 08) or groundnut-malze (AHER = 1 04) sequence at Ntui Other 
systems showed advantages (AHER = 1 12-1 14) only wlth groundnut- 
maize sequence at Ntui (Table 5) At Yoke, only palred-row system 
of cassava wlth groundnut-maize sequence was advantageous by 14% 
compared to monocrops Farmers' mlxed cassava systems gave 2 to 
15% higher productlvlty than total monocrops 

To sum up, in alternate row arrangement and farmers' mlxed 
system, no crops can be intercropped In the second season 
Palred-row assoclatlon glves moderate ylelds of cassava and flrst 
season crops, while boundary planting gives good ylelds of malze 
and groundnut ln both seasons, but low yields of cassava. 
Selection of a particular cassava system will depend on the 
relatlve importance farmers attach to the three crops 



Table 5 Cmp yields and production efficlenq of cassava + w z e  + gmundnut associations at 
Bhu m Southern Capemon, 1989 

Season I Season I1 Season I Season 11 
Maize G'nut Maize, G'GC cassava, AHER* 
kglha kglha kg/ha kg/ha t/ha 

1 CS pure 
2 MZ pure 
3 CN pure 
4 CSltMZ 
5 CS2tMZ 
6 CS3tMZ 
7 CSltGN 
8 CS2tGN 
9 CS3tGN 
10 CS4 +HZ t GNk 

SE 
P C  
cv, % 

CS 
GN pure 
MZ pure 
cs 1 
CSZtGN 
CS3+GN 
CS 1 
CS2tMZ 
CS3tMZ 
cs4 

1 CS pure 
2 MZ pure 
3 GN pure 
4 CSltMZ 
5 CS2tEIZ 
6 CShHZ 
7 CSltGN 
8 CS2tGN 
9 CS3tCN 
10 CS4tMZ+GNR 

SE 
P C  
cv, % 

CS 
GN pure 
MZ pure 
CSl 
CS2tCN 
CS3 tCN 
CSI 
CS2tMZ 
CS3tMZ 
CS4 

No of harvests in one year 2 2 2 2 1 - 
CS1 = Cassava CS 1 5m CS CS2 = Cassava CS-CS 3m CS-CS CS3 = Cassava on border of plo t ,  
CS4 = Cassava at random as In farmers' practice 
*AHER = Area Harvests Equivalency Ratio 



2 4 .4  7 Malze Date of Plant~ng vs Improved Varxetles 

The a m  of thls trlal 1s to ~dentlfy malze varleties whlch 
can glve stable ylelds when planted over a range of dates during 
the season and to flx the optlmum perlod of planting for maize 
In the forest zone Thls trlal was conducted at three sites, 
vlz , Mlnkomeyos, Ntul and Yoke, durlng the first seasons of 1989 
and 1990 Six maize varieties were used TZUT, EV 8435 SR, CMS , 
8503, CMS 8704, NDOCK 8701 and CMS 8501, the first three are 
lntermedlate (100-110 days) and the others late In growth cycle 
(110-120 days) 

All the varletles reacted slmllarly to lateness In plantlng 
and graln ylelds decreased as plantlng was delayed Any delay In 
plantlng more than 3-4 weeks after the Slrst good r a m s  resulted 
in serious yield losses The interaction between varieties and 
tlme of plantlng was not slgnlficant for all the sites In 
general, late varletles such as CMS 8501, CMS 8704 and NDOCK 8701 
gave consistently hlgher yleld than lntermedlate varleties for 
all plantlng dates at all sltes The mean ylelds of test 
varleties over all the locatlons and years (3 locatlons x 2 
years) were as follows 

TZUT Intermediate 
EV 8435 SR Intermed~ate 
CMS 8503 Intermediate 
CMS 8704 Late 
NDOCK 8701 Late 
CMS 8501 Late 

The poor y~eld In late planted malze was due to low plant 
denslty and/or hlgh proportion of poorly fllled or damaged cobs 
Percent barren plants at harvest dld not seem to be related to 
yleld loss caused by late plantlng 

2.4 5 IN-SERVICE TRAINING 

On-the-job tralnlng of the counterpart staff Mr K A B 
Ngulmgo and technlclans In malze agronomy and sol1 fertility 
management research continued as part of the program Mr Nguimgo 
went to IITA to partlclpate In the group tralnlng course on 
Sustainable Food Production Systems from June 18 to July 6, 1990. 

2.4.7 PRIORITIES FOR FUTURE RESEARCH 

Slnce the malze agronomlst positlon wlll be abolished during 
1991-1994, the TLU agronomlst should contlnue the (a) Improved 
fallow management, (b) Mulch/green manure production by Cassla, 
(c) Malze + groundnut/soybean assoclatlon, and (d) N x P and 
N x K tralls to obtaln conclusive results and to support the on- 
farm research In the forest zone 



Efficient methods of lncorporatlng planted fallow technology 
into existing farmers' mixed cropping systems should be explored 
The most difficult part is to establish fallow legumes with 
minimum labor and mputs cost to farmers 

Soil erosion control studies and agroforestry experiments 
should be intensified In the Western highlands of Cameroon, where 
the need for such studles is the hlghest and most urgent. 

In collaboration wlth the soil chemlst of the IITA 
substation at Mbalmayo, baslc research on the problems of P- 
flxaLion soil acldi ty ant3 vcry low rates of organic matter 
decomposition in highland soils should be undertaken. 



3 RICE RESEARCH UNll 

Rlce, a relatively new crop In Cameroon, 1s currently grown 
on about 16,000 hectares of irrigated and upland fields and is 
fast galnlng popularity as a major food In both urban and rural 
areas. Over 50,000 farm famllles cultivate rlce In a broad range 
of cllmatlc condltlons from a dry troplcal cllmate wlth less than 
900  mm of raln In the Northern Provinces to a humld tropical 
cllmate wlth over 2,000 mm of raln in the Western H~ghlands. 

Irrigated rlce is the most wldely practiced productlon 
system, accounting for over 90 percent of the land area under 
rlce and contrlbutlng about 94 percent of total annual produc- 
tlon There are four maln lrrlgated rlce production zones 
sltuated In different parts of the country as indicated in Table 
1. Upland rlce 1s grown by peasant farmers In lsolated areas 
around the country and accounts for about flve percent of total 
natlonal rlce productlon 

The major constraints to Increased domestlc rlce production 
lnclude soclo-economlc factors, such as deflciencles in prlcing 
and marketing pollcles and unavallablllty of approprlatetechnol- 
ogy Domestlc rlce has been uncompetltlve due to the high value 
of the cfa, whlch effectively subsldlzes mported rlce, and to 
hlgh productlon costs due to less than optlmal productlon pac- 
kages, as well as hlgh over head for parastatal productlon and 
processlny practices 

The principal a m  of the IRA\NCRE Rlce Research Program 1s 
to lncrease rlce productlon In Cameroon through research on 
irrigated and upland ecologies Research focus between 1985- 
1990 1s on the development of superlor adapted varieties wlth 
resistance to major stresses and on development of appropriate 
cultural practices to enhance the performance of the varletles. 

3 1 RICE BREEDING 

3.1.1 INTRODUCTION 

Since 1981, the rice breedlng program emphasizes the develo- 
pment of hlgh yleld potentlal varletles wlth tolerance or resls- 
tance to major environmental and biological stresses such as low 
temperature, blast, sheath rot and glume dlscoloratlon These 
stresses llmlt ylelds and cause lnstablllty In performance of 
unproved varletles In Cameroon 

For the lrrlgated lowlands the rlce breedlng thrust in 
addltlon to yleld potentlal and good graln quallty, 1s on earll- 
ness, reslstance/tolerance to leaf blast, neck blast, sheath rot, 
glume dlscoloratlon and low temperature More emphasls has been 
placed on lrrlgated rice research but work have also been carrled 



out on rainfed upland rlce where the thrust is to select for 
earliness, drought tolerance and for resistance to diseases such 
as leaf blast, neck blast, leaf scald and brown spot 

Two main approaches were adopted to varietal Improvement, 
namely ldentlflcatlon of superlor types from among introduced 
varieties and selection of improved lines from crossing work that 
began much later in 1g88 . 

The screening of introduced varieties began in 1981 and by 
1986 several promising varieties had been Identified and recom- 
mended for general cultivation by farmers These varieties are, 
however, lacking in some important characteristics By end of 
1988, several parental material with the deslred traits had been 
identified and crosslng and selection began A series of promis- 
ing lines have been selected from several crosses 

It is agalnst thls background of successful varietal im- 
provement that we approach the end of the second phase of the 
NCRE prograrll One of the maln aims of the crosslng program is 
to achleve further gains in production through the development 
and identification of well adapted varleties that can lower the 
per unlt cost of production Availability of such varieties can 
s c r v c  a s  a s t l ~ i r u l u s  to 1rlcrcac;ed national rice production 

OBJCCTIVCS 

The major objective of the rice breeding program is precise 
In that varieties superior to those already recommended need to 
be developed for the parastatal irrigated rlce development 
projects and for the traditional peasant farmers who cultivate 
both irrigated and upland rice 

Activities undertaken In order to achleve project objective, 
therefore, include the following 

Development of suitable rlce varieties for the different 
rice growing areas in Cameroon 
Asslst in the extension of improved varleties to farmers 
Asslst in institutional development 
Manpower 
P h y s i c d l  fdcili ties 
Establish linkages with international and nationalorganiza- 
tions 

3 1 3 CONSTRAINTS 

Rlce production, extension and research activities In 
Cameroon are fraught wlth problems which prohibit the much 
desired hlgh level of efflclency required Constraint analysis 
carried out under lrrlgated and upland conditions In the Extreme 
North, North, North West and West Provinces unfolded the follow- 
ing 



3.1.3.1 Bxologxcal Factors 

Lack of sultable varletles wlth 
High and stable yleld potentlal 
Reslstance to local dlseases 

Leaf and neck blast 
Sheath rot 
Leaf scald 

. Brown spot 

. Bacterial leaf bllght 

. Short/medlum duratlon 
Reslstance to lodglng 

. Hlgh mllllng recovery 
Tolerance to low temperature, hot, dry and 
Adaptation to low sunshlne hours 
Tolerance to imbalance so~ls 
Good gram properties 

3 1.3.2 Natural Factors 

Vagarles of the weather e g cold, hot, 
wlnds, cloudiness, ralnfall lntenslty and 

. Low sol1 fertlllty and eroslon 

dust laden wmd. 

dry, dust laden 
distribution 

3.1.3.3 Infrastructure Factors 

. Inadequate lnfrastructural development for rlce research and 
productlon . Poor storage, processing and marketmg 

A . Inadequate ~rrlgatlon, sol1 and water conservation system 

3 1.3.4 Technolog~cal Factors. 

Inadequate lnput supply (e g fertlllzer, pesticide etc.) 
to Increase productlon 

3.1.3.5 Management and Labor Factors 

. Inadequate tralned manpower for research, extension and 
productlon 
Non-availability of adequate labor especially at peak 
farmlng operations at some sltes 

The above outllne revlews a series of productlon constrains 
ln the rlce sector It suggests, among other factors, that 
blologlcal and climatlc conditions have respectively caused 
slgnlflcant reduction In rlce ylelds and affected gram quality 
over the years Table 2 lndlcates the physlcal and biological 
constraints to increased rlce productlon In Cameroon at varlous 
zones of cultlvatlon It 1s clear from the results that con- 
stralnts In the Northern Provlnces are less than those in the 
North West and West Provlnces 



3.1 4 ACCOMPLISHMENTS 

3.1 4.1 SUMMARY OF RESEARCH RESULTS 
3 1 4.1 1 Varletal Introduction . 

Since 1981, approximately 10,000 varieties/lines have been 
introduced and screened for their adaptation to rice growing 
corld -i t l on? i n Cn~i~eroorl From a total of 6,840 varieties 
inLroduced between 1985 and 1990, over 192 varieties have been 
selected for further study and nomination for national co-or- 
dinated variety trials Most of the selected varieties originat- 
ed from IRRI and Included both advanced breedlng lines and 
traditional varieties 

Selected i n t r o d u c t i o n s w i t h h i g h y l e l d l n g  abllity/fertilizer 
responsiveness, tolerance to low temperature, resistance to major 
diseases, suitable plant stature and good grain type have been 
identified and are belng exploited In the breeding program. 
During the past five years a number of promising llnes have been 
~dcntilled for irrigated (Table 3) and upland (Table 4) con- 
dl tions Recommended varieties for the major production zones 
are as follows 

3 1 4 1.1 1 Irrigated R l c e  
3 1 4 1 1 1 1 Extreme North - Yagoua, Maga and Kousseri The 
most important physical and biological constraints are climatic, 
especially, dry atmospheric condltions durlng harvesting causing 
posL-harvest losses, as brlttle rice graln shatter or break 
during rnllling 

Only one varlety, IR46 which is moderately resistant to the 
constraints mentioned above IS currently recommended for cultiva- 
tion in 11,000 hectares in the Extreme North Province IR 46 
matures in 129 days It 1s of medlum stature, about 110 cm high 
but has weak culm and therefore, lodges at optimum fertilizer 
application It yields about 5 tons per hectare under farmers' 
condltions It is moderately resistant to bacterial leaf blight, 
the most common disease In the Extreme North Its grains are 
medium and slender but are chalky therefore, percentage breakage 
on milling 1s fairly hlgh 

3 1.4 1 1 1 2 North - lagdo dam area Apart from the cllmatic 
constraints mentloncd above there are a number of important 
diseases such as blast, leaf scald, sheath rot and glume dis- 
coloration The varlety, BKN 7033-3-3-2-2-3 was released in 1986 
and is moderately resistant to these dlseases It matures in 
125-130 dayq and is of medlurn stature (115 em) The culm is 
slighLly weak and therefore lodges at optlmua~ fertlllzer applica- 
tion Another variety grown by some farmers In the lagdo area 
is ITA 222 which is showlng lncreaslng susceptibility to leaf and 
neck blast 

3 1.4 1 1 1 3 North West - Ndop Plaln At Ndop Plain, the rice 
crop is exposed to low air and water temperatures (13-20°C) 
wh ~ c h  wcwlcon rlce pl ants, nid l t  zrq them susccp t i b l r  to sheath rot 
and glume discoloration dlseases The cold tolerant variety 



previously grown by farmers was Talnan V, but ~ t s  poor grain 
quallty, (bold, short, chalky graln and poor keeping quality) did 
not allow ~t to compete wlth lmported rlce In the open market 
IR7167-33-2-3 was therefore, released for general cultlvatlon 
In 1987 The medlum length, bold shape, and moderate chalky 
gram of IR 7167-33-2-3 were modest improvement over Tainan V 

3.1.4.1.1 1.4 West - Mbo P l a m  The major constraints at this 
plaln is the dlsease, leaf and neck blast Interestingly, most 
of the l m e s  rated as reslstant or moderately reslstant to blast 
In other parts of the world were found to be susceptible at Mbo 
Plain This is partly because the climatlc conditions there are 
hlghly conducive to blast 

CICA 8 was offlclally released In 1985 and 1s now wldely 
cultivated by farmers at Mbo Plain CICA 8 has long and slender 
graln type Threshablllty IS good and mllled rlce is whlte and 
translucent Thls makes ~t competltlve wlth lmported rlce In 
urban open market It 1s moderately reslstant to leaf blast, 
neck blast and glume dlscoloratlon 

3.1.4 1.1.2 Upland Rlce 

Upland rlce has recelved llttle research attention and 
farmers tend to cultivate tall, low tlllerlng, upland varieties 
and, In some cases, lrrlgated varletles In the upland. Effort 
have been made in the past four years to identify, high yielding, 
dlsease tolerant varletles wlth good graln quality, adapted to 
the upland (Table 4) Among the llnes that have been found to 
perform well In upland condltlons across locations are IRAT 10, 
ITA 120, ITA 208, IRAT 112 and M55 At Mbo Plain two popular 
varletles that have been well received by farmers are ITA 120 and 
IRAT 10 and at Ndop Plaln are IRAT 112 and IRAT 109. 

3.1.4.1.2 Germplasm Characterlzatlon And Conservation 

Germplasm characterlzatlon was lnltlated In 1988 toidentlfy 
materials wlth sultable tralts for use In the breedlng program 
By end of 1989, 94 accessions have been characterized for 48 
morphological, physlologlcal and agronomic characterlstlcs. 
Prellmlnary analysls of the data has shown the overwhelming 
majorlty of varletles to be medlum statured and of medlum dura- 
tlon (Table 5) Panlcles are generally large, resistant to 
shattering and show hlgh splkelet fertility Considerable 
varlablllty has been recorded for graln slze, shape and to a less 
extent gram color Only few varletles were rated as reslstant 
or moderately reslstant to both leaf and neck blast. Most 
varletles rated as reslstant to leaf blast subsequently suffered 
some damage to neck blast A catalogue of rlce germplasm is 
belng produced 

Samples (1 kg ) of the 94 purifled and characterized acces- 
slons and a further 1,500 varletles/lines that have been tested 
and have shown some adaptation to rlce growlng condltlons in 

* Cameroon are conserved as a worklng collection In a newly con- 
structed alr condltloned cold room that became operational at 
Santchou, Mbo Plaln In January, 1989 



3 1.4 1.3 Breedlng Program 

A breeding program specifically addressed to the problems 
related to rice varietal requirements in the irrigated conditions 
was initiated in 1988 Varieties currently grown by farmers are 
lacking in some specific characteristics such as suitable agro- 
morphological tralts, good grain properties, and resis- 
tance/tolerance to low temperature and blast The breeding 
program was, therefore, initiated to incorporate these charac- 
teristics lnto already identified improved varieties Among the 
agro-morphological traits, we are selecting for intermediate 
stature, stiff culm to resist lodging, moderate to high tillering 
ability, good seedling and vegetative vlgor, and early maturing 
varieties for the second crop 

By mid 1990, 92 successful crosses have been made and over 
2,000 promising F, - F, segregating populations have been select- 
ed at Mbo Plaln, Ndop Plain, Dschang, Lagdo and Maga We followed 
the pedigree method in handling and making selections in most of 
our segregating populations The pedlgree method allows simul- 
taneous evaluation of pedigree llnes for agronomic traits and 
resistance to different stresses as the generation advances 
towards homozygosity 

A number of multiple crosses were made to enlarge the 
genetic variability in the breeding populations Back crosses 
were also made to iniprove on certain characteristics such as 
blast resistance and good graln quality properties of some 
recommended varieties and promising lines 

The currently recommended varieties are generally medium 
statured wlth weak culm and lodge easily especially under condi- 
tions of high fertility Loss of grain due to lodging in recom- 
mended varieties llke, IR 46, BKN 7033-3-3-2-2-3, and IR 7167- 
33-2-3 varies from 12 to 60 percent depending upon the time at 
which the crop lodges 

Among the upcoming llnes derlved from crosses targeted for 
the irrigated ecology are several promising lines that combine 
yield potential, intermediate stature, lodglng resistance and 
good grain properties Some of these lines are Tox 3344-Toc-3- 
4, 'I'oc 3145-Toc-34-2-3, Toc 8-40-2-1, Toc 12-13-3-2 and Toc 19- 
29-4-1 Lines llke Tox 3344-Toc-3-4 and Tox 3145-Toc-34-2-3, 
have dark green and erect leaves which utilizes solar energy 
ef f lciently 

In Cawcroon plants grown under natural field conditions are 
subject to attack by nurnberous diseases The most common dis- 
eases are blast, sheath rot, glume discoloration, brown spot and 
leaf scald and specific to Extreme North is bacterial leaf 
blight Slnce 1985 cfforts are being made to screen existing 
ger~npldsol and to develop improved varieties with better resis- 



tance to diseases. Varletal reslstance is essential for yield 
stability. Donors wlth reslstance to blast, sheath rot and glume 
d~scoloratlon are IRAT 13, Lac 23, Moroberekan, Rok 16, CISADANE, 
IR7167-33-2-4 IR7167-33-2-3, IR 11248-3-3-3 and IR 8608-125-3- 
3 Two donors with resistance to bacterial leaf blight are IR46 
and BKNLR 7500 Among the advanced llnes that have shown promise 
In reactlon to fungal dlseases are Tox 3344-Toc-3-4, Tox 3145- 
TOC-34-2-3, TOC 8-42-2-3, TOC 8-10-5-2, TOC 16-4-2-2. 

3.1.4.1.3-3 Varletal Resistance To Insect Pests 

Several specles of lnsect pests have been collected from 
rlce flelds In Cameroon However, only a few are considered to 
be pest of economlc importance such as the stalk-eyed borer and 
the rlce bug We therefore, have screened for reslstance agalnst 
stalk-eyed fly and the most prornlsing entries, are Tainan V, ITA 
222, CISADANE and several advanced lmes lncludlng Tox3344-Toc- 
3-4 and Tox 3145-Toc-34-2-3 (Table 6) 

3 1.4-1.3.4 Varletal Tolerance To Low Temperature 

Between 1985 and 1989, a total of 1,366 lntroduced varietles 
and over 2,000 segregatlng populations have been screened for low 
temperature tolerance at the Bamunka experimental site in Ndop 
Plaln and at Dschang The number of varletles Introduced in the 
varlous years, thelr orlgln and number selected for further 
studies are shown In Table 7 Through this exercise several 
parental materials like Tainarl V, I R  7167-33-2-3, IR 64, IR 
2853-10-3-1, IR 3167-33-2-4, ITA 212, ITA 222 and B 2161C-MR-57- 
1-3-1 were ldentlfled and are belng exploited In the breedlng 
program The varlety, IR 7167-33-2-3, was released for general 
cultlvatlon at Ndop Pla~n In 1987 Two advanced llnes, Tox 3344- 
Toc-3-4 and Tox 3145-Toc-34-2-3 have been ldentlfled for posslble 
release for cultlvatlon in Ndop Plaln In 1991 because of their 
superlor grain type, ( long, slender and translucent) better yield 
performance and tolerance to low temperature, sheath rot and 
glume dlscoloratlon. 

The screenlng exerclse revealed considerable variation of 
the lntroductlons and segregatlng populations Only a few of the 
lntroductlons (about two percent) were rated as tolerant to low 
temperature. A number of varietles recommended currently or In 
the past for cultlvatlon were included for cornparlson purposes 
and were rated as moderately tolerant or susceptible to low 
temperature at seedllng and/or flowerlng stage of the plant 
cycle Pedlgree llnes wlth tolerance at both seedling and 
flowerlng stages of plant growth have been identified and in- 
cluded several selectlons from crosses such as Toc 3 (IR 35366- 
90-3-2-1/IR 2853-10-3-1) TOC 7 (IR 64/IR45051-73-1-3) TOX 4281- 
TOC 33 (IR22105-7-5-2/IR7167-33-2-3) TOX 4213-TOX 35 (IR7167-33- 

. 2-3/ITA 212) and Tox 4294-Toc 36 (IR7167-33-2-3/ITA222) These 
selectlons are showlng considerable improvement In agro-mor- 
phologlcal traits and all have long, slender grain type 



3.1.4.1 4 Seed Multipl~cation, Puriflcatlon And Dxstributlon 

Seed purlficatlon and multiplication have been carried out 
each year since 1988 to obtain breeders' seed of recommended and 
promising elite lines and, therefore, fill seed requests from IRA 
Scientists and parastatals In 1988, a speclal seed purification 
exercise was initiated for IR46 which was highly mixed and pure 
quality seed was handed over to the seed multiplication unit of 
the SEMRY in 1989 Breeders' seed have also been produced from 
eight other varieties, CICA 8, Tainan V, IR7167-33-2-3, BKN 7033- 
3-3-2-2-3, ITA 222, ITA 212, CISADANE, IR7167-33-2-4 and two 
advanced lines Tox 3344-Toc-3-4 and Tox 3145-Toc-34-2-3 Small 
quantity of seeds of one or more of the varieties was distributed 
to farmers and seed multiplication agencies on request, In 1990, 
UNVDA received 30 kg each of Tox 3344-Toc-3-4 and Tox 3145-Toc- 
34-2-3 These varieties are being further multiplied for distri 
bution to farmers in 1991 

3 1.4 2 Transfer Of Technology To Farmers 

The prlmary goal of the NCRE's agricultural research is to 
enhance adoptlon of sultable technology With this in view, the 
rice team, slnce 1985, have been engaged in on-farm testing of 
promislng varieties with active particlpatlon of the parastatals, 
TLU's and farmers 

Due to the collaboration that exlsts between the rice 
research team and the rlce development projects, the new variet- 
ies are developed and tested on farmers' flelds together Once 
a varlety is accepted by the rice development project, it is 
extended to the project farmers through the extension service of 
the project Hence, there is no difficulty in achieving the 
transfer of technology to the farmers associated with the rice 
development projects Table 8 indicates the varieties released 
for general cultivation after on-farm testing It also gives 
estimate of the areas under cultivation and number of farmers 
currently growing the varieties 

Between 1985 and 1990, the rlce team has also co-operated 
with the TLUs and farmers that cultivate rice in the traditional 
manner (1 e farmers wlth no connection wlth the rice develop- 
ment projects) in testing a number of promislng varieties on 
farmers ' fields 

The rlce team has also collaborated wlth vlllage extension 
projects and farmers to test and extend the ~mproved varieties, 

3.1 4.3 Co-operation With International And National 
Instltutlons 

Since its inception in 1981, the rlce team have worked in 
close partnership wlth some international agricultural centers 
and developed strong linkages and cooperation with national 
agencies and organizations r~sponsible for research, training and 
technology transfer in Cameroon Since 1985, this collaboration 
have been strengthened 



The rlce team regularly cooperate wlth International In- 
stltutlons such as IRRI (Phlllppmes) IITA (N~geria), CIAT 
(Columbia), WARDA (Cote dlIvolre) and IRAT (France) in the 
development and testlng of sultable varletles and in exchange of 
germplasm and llterature An example of such collaborative work 
IS the crosslng at IITA of parents originally selected in 
Cameroon. The fleld selection of segregatmg populations of 
these crosses was done at Ndop Plaln between 1985 and 1989. Such 
collaboratlon successfully led to the development and identifica- 
tlon of several improved varletles tolerant to low temperature 
such as Tox 3344-Toc-3-4 and Tox 3145-Toc-34-2-3. 

The collaboratlon wlth natlonal rlce development projects 
such as SEMRY (Extreme North), Agrl Lagdo (North), UNVDA (North 
West) and SODERIM (West) Involved joint plannlng and conducting 
of varletal trlals, supply of pure seeds of recommended varle- 
tles and exchange of llterature 

A major advantage of collaboratmg wlth these rlce develop- 
ment projects 1s the on-slte testmg program lnltlated in 1988 
to evaluate the performance of promlslng varletles and breedlng 
lines One of the objectives 1s to ldentlfy the approprlate rlce 
varletles for cultlvatlon based on performance, farmers' need, 
and farmers' agronomic condltlons In addltlon, on-site testing 
of varletles wlll lead to better understanding of the constraints 
llmltlng varletal performance at each locatlon 

3.1.5 IN-SERVICE TRAINING 

Strengthening of natlonal research capablllty is an impor- 
tant aspect of the NCRE rlce research program This is 
accomplished through varlous actlvltles lncludlng training of 
young sclentlsts and technlclans 

The team has been lnvolved In on-the-job tralning of young 
sclentlsts, technlc~ans and extension workers slnce 1982 Apart 
from tralnlng In varlous rlce research methodologies, the young 
sclentlsts and technlclans were also exposed to the use of new 
equipment supplled by the NCRE project For each of the past 
three years, students from the University Centre of Dschang have 
worked at Dschang or Mbo Plaln for thelr flnal degree d~sserta- 
tlon under the supervision of the breeders Selected topics are 
related to the projects program of actlvltles and serve to train 
the students In rlce research methodology. Since the scheme 
started flve students have been tralned 

Between 1985 and 1988, two researcher have been tralned at 
U S .  Unlversltles to M Sc In plant breedlng One researcher is 
currently undergoing tralning In a U S University in courses 
leadmg to M Sc In Plant Breedlng/Extenslon Seventeen tech- 
nlclans and young sc~entlsts recelved short term tralnlng for six 



weeks to three months in rice production, fertilizer management 
and genetic evaluations and utilization from international 
centers such as IITA and IRRI 

Apart from our regular contacts with farmers through 
farmers' field visits and on-farm activities, we have organized 
two farmers field days, one each in 1988 at Ndop Plain and 1989 
at Mbo Plain All farmers fxeld days were attended by farmers, 
extension workers, scientists, technicians and lecturers This 
served as a very important forum for the exchange of ideas and 
participants were exposed to the current phase of our rice 
development program 

3.1 6 PRIORITIES FOR FUTURE RESEARCH 

The research approach should continue to be multidiscipli- 
nary with greater emphasis placed on on-farm actlvlties There- 
fore, collaborative work with parastatals, T L U s  and farmers, 
t r a i n i n g  of younq s c i c ~ n t ~ s t s / t c c h n i c i a r l s  i n  rc.;onrch methodolo- 
gies and involvenlent In extension should be stressed to seed up 
the transfer of improved varieties to farmers 

The maln theme of the rlce breeding program should remain 
unchanged with introduction, of varieties, collection and evalua- 
tion of local germplasm and crossing between the two continuing 
Lo play major roles 

Efforts should be made to develop new rice varieties with 
high and stable yleld potentlal while retaining those traits 
responsible for their adaptation to varlous rice growing condi- 
tlons and acceptance to local consumers in Cameroon Therefore 

- High and stable yield potentlal and good grain properties 
should continue to recelve major attention 

Select for greater lodglng resistance, nitrogen responsive- 
ness, intermediate stature, sturdy culm, high tillering and 
dark green leaves 

Select lines with good grain properties (long, slender and 
translucent) and medium threshability to reduce shattering 
losses 

Continue to identify genes for resistance to each of the 
major diseases especially blast, sheath rot and glume 
d~scoloration 

Continue to identify new materials for tolerance to the 
maJor environmental stresses such as hot, dry dust laden 
wind and low temperature 

Present effort to develop materials with early ( 90-110 days ) 
and medium ( 120- 140 days ) growth duratlon varleties should 
continue Cnrly duratlon varleties are urgently required 
for the second season crop 



Extreme North} Northern Yagoua 300 50* 3 5 
) Provinces Maga 300 4 0" 28 
1 Kousseri 300 20f: 14 
1 

North 1 Lagdo 300 0 6" 

North West } Western Ndop Plaln 1,200 20 14 
} Highlands Menchum Valley 750 3 2 
I 

West i Mbo P l a n  700 2" 2 

UPLAND 6 5 --------------------------------------------------------------------------- 
"ore than half  the t o t a l  area is double-cropped 
Source Rlce Breedlng Unit , NCRE, Dschang, Cameroon 



Table 2 Construts to ~ncreased rice production a t  hfferent locahons 

Hlgh y le ld  
s t a b l e  y le ld  
Leaf b l a s t  
Neck b l a s t  
Brown spot  
Leaf scald 
Sheath r o t  
Glume discoloration 
Bacterial leaf  b h g h t  
cold 
Heat 
Lodglng 
Helght 
Short duration 
Medlum dura t lon 
Grain qua11 t y  
Breakage of g ra ins  
So i l  problems 
Water 
Insect  - borer 
Birds 

X = Moderate 

XX = Major 



Table - 3 Characteristics of sone recoaended and potential v a r l e t s  
for irrigated conbtions 

--------------------------------------------------------------------------- 
Average DISEASE** 

Province/ grain Days Plant ------------------ 
yield To Height Sheath Gram Grain 

Location Variety (kglha) mature (cm) Blast r o t  d m o  type 
on-station 

West 
Mbo Plain CICA 8* 5841 141 100 5 1 1 LS 

Tainan V 5189 125 109 3 1 1 SB 
ITA 222 6488 133 97 5 1 1 LS 
ITA 212 5819 137 98 5 1 1 LS 

North West 
Ndop Plain IR7167-33-2-3q703 146 101 3 1 3 MB 

Talnan V* 3913 157 95 1 1 3 SB 
B2161C-MR-57- 
1-3-1 5183 152 100 3 3 3 MB 
Tox 3344-Toc- 
3-4 5544 148 100 1 1 3 LS 
Tox 3145-Toc- 
34-2-3 5513 150 100 1 1 3 LS 

Menchum 
Valley ITA 222 7088 136 100 1 1 1 LS 

CICA 8 6547 145 101 1 1 1 LS 
CISADANE 6250 143 98 1 1 1 MB 

North 
Lagdo BKN7033-3-3- 

2-2-3" 7348 128 115 3 1 3 MB 
ITA 222 7106 128 97 5 1 3 LS 

Extreme North 
Yagoua } IR 46" 6150 126 108 1 1 1 MS 
Maga ) BKNLR 7500 5342 115 110 1 1 1 LS 
Kousseri } --------------------------------------------------------------------------- 
* Var ie t ies  o f f i c i a l l y  released f o r  cu l t iva t ion  " Scoring f o r  dlseases  according t o  the Standard Evaluation System For 

Rice, IRRI, [1988) 
SB = Short bold 
MS = Medlum slender 
MB = Medium bold 
LS = Long slender 
Source NCRE Annual Reports 1985-1989 



Table - - I Characteristics of sole recomended and potential varietles for 
upland contlltrons 

Average DISEASES* * 
Provmce/ Grain Days Plant 

Yield To height Leaf Leaf Brown Grain 
Loca t lon Variety (kg/ha) mature (cm) blast scald spot type- 

on-station 

West 

Mbo Plaln IRAT lo* 
IRAT 79* 
ITA 120 
ROK 16 

North West 

Babungo IRAT 112 
IRAT 109 
ITA 208 
ROK 16 
M 55* 

Be f ang ITA 208 
IRAT 112 
ROK 16 
IRAT 109 

*"coring for diseases is based on the Standard Evaluation System For 
Rlce, IRRI, (1988) 

MB = Medium bold 
LS = Long slender 



Table 5 Classification of 94 varieties m t e n s  of plant helght and duration 

helght Long Medium Short 
b) ( )  155) (130-155) ( (  130) Total 

Table -- 6 Imber of varieties/llnes screened and n h r  selected for resistance 
/tolerance to major envimmtal and biological stresses betueen 1985 and 1990 

Stresses 
................................................... 

Blast 
-------------- Sheath rot Bacterial 

Low leaf Neck and leaf 
Accessions temperature blast blast glume dlsc blight 
--------------------------------------------------------------------------- 
Screened 3366 866 380 2994 134 

Selected for 
tolerance/ 
resistance 434 15 10 2 4  3 
--------------------------------------------------------------------------- 
"elections also combme suitable agrononlc t r la ts  and good gram 

propert les 



Table - -- 7 Introduced varieties and segregating populations screened a t  lldop P l u  
and/or Dschang for tolerance to lov temperature betueen 1985 and 1990 

Number of 
Number of introduct ~ o n s  -------------------------- selected for 

Segregating Or~gin of further 
Year Introductions popula t i o n s ~ n t r o d u c t ~ o n s  studies --------------------------.------------------------------------------------ 
1985 408 - IRRI, IITA 3 4 
1986 415 - IRRI, IITA 28 
1987 308 IRRI, IITA, elsewhere 12 
1988 208 108 IRRI, IITA, 3 6 
1989 108 1500 IRRI, IITA, WARDA 4 2 
1990 127 2000 IRRI IITA, WARDA 5 6 
-------------------------------------------------------------------------- 
"elected from crosses made i n  Cameroon 

Table0 Varietles adopted after o n - f a n  testlng under irrigated conhtions 
and estuated n&r of f m r s  cultivating the varieties 

Average Estimated 
yield numberof 

Province/ Varlety (t/ha) on farm fanulies 
.......................... farmers' cultlvatlng 

Impact zone Old New fields varletp 

Yes t 
Mbo Plain 

North West 
Ndop Plaln 

Uor th 
Lag do 
Ertrewe Rorth 
Yagoua 
Maga 
Kousseri 

Tainan V 
CICA 8* 4 0 1000 
ITA 222+  5 5 

5 8 

Tainan V + IR 7167-33-2-3" 3 0 6000 
T0~3344-TOC-3-4 + 3 5 
T0d145-TOC-34-2-3 + 4 2 

5 0  1 
5 0 } Over 30,000 
5 0  1 

* Current recommended varieties for cultivation 
+ Varieties i n  the pipelme for release 
NA = Not ava~lable 



3 2 RICE AGRONOMY 

3.2.1 INTRODUCTION 

The Rlce Agronomy unlt, began ~ t s  fleld work In 1982 wlth 
the major goal of lmprovlng rlce yleld through better agronomlc 
practlces Our maln research sltes, are Mbo Plain (700 m) and 
Ndop Plaln ( 1,150 m), the two major rlce ecologies of the Western 
Cameroon Thls unlt was not lnvolved In research actlvltles In 
Northern Cameroon as IRAT/CIRAD Sclentlsts were taklng care of 
the rlce research and productlon problems In the North 

The unlt composltlon was one Technical Assistance Rlce 
Agronomlst, one Counterpart IRA Agronomlst and a Technician The 
counterpart Agronomlst was later replaced by a new recruit in 
1986 when he left for hlgher studles In the USA. 

Upland rlce research was our prlor~ty for Mbo P l a l n  In NCRE 
Phase I In 1986, the Rlce Development Soclety at Mbo Plain 
(SODERIM) re-orlented ~ t s  productlon goal from upland to Ir- 
rlgated rlce At thls polnt, lrrlgated rlce research became our 
prlorlty for Mbo Plain slte Nevertheless, we carried on some 
work on rlce-based cropplng systems and component development for 
upland ecology of the plaln Irrigated rlce research has been 
our prlorlty for Ndop Plaln slte from the very beglnnlng 

. In developing our phase-I1 work plan, we trled to deflne our 
prlorltles for thls phase to achleve project goals In the 
course of the execution of our research actlvltles, however, we 
may not have accomplished all of our planned goals because of 
several elements beyond our control 

3.2.2 OBJECTIVES 

Our major goal belng to lmprove rlce yleld through better 
agronomlc practlces, and ldentlfy sultable rlce-based cropplng 
patterns and component technology to Improve total farm income 
we oriented our work plan wlth the following 0bje~tl~e~: 

3.2 2.2 Research 

- Flnd optlmum plantlng dates for improved rlce cultlvars to 
achleve stable and hlgh rlce yleld 

- Devlse approprlate land preparatlon methods to maxlmlze 
fert~llzer efflclency, mlnimlze weed management problems, 
and maxlmlze rlce yleld 

- Mlnlmlze cost of plantlng rlce by the use of a simple and 
lowcost manually operated rxce transplanter 

- Determine opt~mum plant population denslty for high ylelds 
of lmproved rlce cultlvars under speclflc soll-cllmatlc 
condltzons 

- Identlfy best fertlllzer products and appropriate fertlllzer 
management practlces to optlrnlze rlce production. 



- Determine optrmum harvest time to lmprove quality of milled- 
rice 

- Identrfy domlnantweeds of lowland rlce and devise effective 
weed management practices to lmprove rice yield - Find appropriate management levels required to optimize 
lowland rice production 

- Identify viable cropplng patterns and develop appropriate 
co~~iponent technology to fit lnto rice-based cropping systems 
of Western Cameroon 

3 2.2 3 Institutional development 

- Impart on-the-job tralnlng to natlonal counterparts and 
technicians to equip them wlth rice research methodology 

- Develop and upgrade research facilities to improve working 
corlditions of natlonal rice research team to help generate 
quality research data 

- Publlsh research results ln national and international 
journnl~ and m a k ~  prcc;cnta t I nns in profcss~ onal meetings for 
dlssc1111nnLFon of C;lworoorl rice resenrc-h f I ndings, and 

- Establish linkages wlth natlonaland internatlonalorganiza- 
tlons 

3.2.3 CONSTRAINTS 

IRA budgetary problem was the major constraint for work 
progress durlng the phase Although USAID special funding 
replaced IRA'S share of operational finance, this in fact 
could not normalize the working atmosphere in the IRA 
sys Lc111 
Departure of the only national counterpart Agronomist for 
higher studles In the USA in 1987 affected work progress 
Although he was replaced by a new recruit the situation did 
not 1ny)rove much as t l w  new recrul t was transferred to 
anolhcr I R A  loca tlon soon after 
Acute shortages of fleld support staff, particularly at the 
techniclan level, affected work progress to a great extent. 
The unlt dld not get even one laboratory technician for the 
agronomy laboratory at Dschang, although several requests 
were made for it As a result, llttle progress was made at 
the agronomy laboratory In respect of soil and plant 
c1rmlsis 
Many research equipnients and supplles ordered for this unit 
did not arrive until late 1989-90, and as such the team 
could not utlll7e those cqulprnents for r~search work. 
V c h  i c l  c hrcnkdown and m a  1 n tenancc has bcen a problem till 
ldlc 1987 when the old vchrcles were repldced with TOYOTA 
Landcrulsers which dld well on the road to the end of 
phase- I I 



3 2.4 ACCOMPLISHMENTS 

3 2 . 4 - 1  Sxte characterxzatxon: Durlng the project perlod, we 
characterized the experiwcntal sites in respect of soil, land use 
and cllmate Detalls were reported earller in NCRE Annual reports 
Summary lnformatxon are as follows 

'1 Soxls: .............................................................. 
Locatxon Sox1 class Land use -------------------------------------------------------------- 
Mbo Plaln 
Mbo-2 Aerlc Paleaquult 

Mboml-10 Aquic Paleudult 

Mboml-2 Pllnthlc Paleaquult 
Nzock-5 Aqulc Dystropept 

Ndop Plaxn 
Bamunka Tropaquept 
Babungo Typlc Tropudult 

Malnly upland rlce, malze, 
beans and cassava 
Malnly upland rlce, malze, 
bean, cowpea and cassava. 
Malnly lrrxgated rice 
Malnly lrrlgated rlce 

Malnly lrrlgated rlce 
Malnly malze, bean and 
cowpea 

Clxmate 

We collected climatic data on ralnfall, temperature, rela- - tive humldlty, sunshine hours, pan evaporation, soil temperature 
(and solar radlatlon values for Ndop Plaln only) for each resear- 
ch slte durlng 1986-90 Four-year means on ralnfall, temperature 
and sunshlne hours for Mbo and Ndop Plalns are presented in 
flgures 1 and 2 The summary lnformatlon are as follows. 

4-year 4-year 
mean range mean range 

Ann ramfall (mm) 1674 1406-1941 1410 1274-1497 
No of ralny days 122 103-158 153 148-159 
Max temp ("C) 28 5 25 8-30 0 28.5 27.6-29.0 
Mln temp ("C) 17 7 16 8-18 6 14 6 14 2-15.2 
Avg temp ("C) 23 0 21 3-24 3 21 5 21 0-22.0 
Sunshlne hrs/day 5 1 3 6-6 2 6 2 5.7-6.4 



Chmat~c data 
Ndop Plam (1986-1999) 

Temp /rainy days/aunsh~ne hrs 
I 35 

- 
Jan Feb Mar Apr May Jun Jul Aug Sev Ocl Nov Dec 

Months 

nalnfallfmml ' Max temp ldsg  C l  4 Mln temp ldeg  C )  

" Avg Iomp Antny d a y e l l )  Sunahlno hrs /day 

Cllrnat~c data 
Mbo Plam (1986-1989) 

temp / ra~ny dnyslsun ahmu hrs 

" 
1 2 3 4 6 6 7 8 9 1 0 1 1 1 2  

Months 

QE]I nalnfal l  fmm) Mnx lomp ldeg Cl Mln temp fdeg C )  

o Avg tomp (dog C )  Ralny dnyofNo ) Sunshlne hr8 ldny l  

3 4.2 Summary of Research Results 

3 4.2 1 Fertrlizers and Fertilizer Management 
3 4.2.1 1 Nltrogen response In rice 

We conducted flve fleld experiments each at Mbo and Ndop 
Plalns d u r l n g  1986-90 to evaluate N response in Improved cul- 
tlvars/selectlons Levels of applled N were 20, 40, 60, 80 and 
100 kg/ha 



At Ndop Plaln, all 
test cultlvars showed posl- 
tlve response to N applica- 
tion upto 80 kg N/ha Tox 
llnes, were more efflclent 
than other cultlvars for N 
response They were also 

II higher yielders at all le- 
vels of applled N (Flg 3) 
At Mbo Plaln, check plot 
ylelds were over 6 t/ha, 
and addltlonal N appllca- 

89888 RNR20608 70x3146 S4Tox3146 SB IRiWSP Maan 

Cul ttvars 
tlon dld not lncrease rice 
yleld markedly Thls trend 

ohack 

a 60 Lg N/he 80 kg NIP. 0 loo kg Nina 

was more or less slrnllar In 
all test cultlvars . Poor N of four m p l l c * ~ o n a  

response at Mbo Plam IS 
belleved to be associated I 
with high native fertility level of the experimental soil 

We compared Sulfur-coated urea (SCU) and urea supergranules 
(USG) wlth prllled urea (PU) as sources of N for low land rlce 
at Ndop Plaln durlng 1986 and 1987 The N sources were compared 
at 29, 58 and 87 kg N/ha levels PU was applled broadcast and 
incorporated at plantlng wlth or wlthout standlng water In plots 
followed by one or two top-dresses at tlllerlng and/or panlcle 
initlation stages USG was deep-placed in the saturated soil at 
10-12 cm depth . 

Rlce yleld increased 
wlth N appllcatlon upto 87 
kg N/ha SCU and USG were 
much superlor to PU for 
rlce yleld at all levels of 
applled N Appllcatlon of 
PU wlth or wlthout standlng 
water In different propor- 
tlons dld not affect rlce 
yleld (Flg 4) 

The 20-10-10 complex 
IS known to be less 
efficient than single 
element fertilizers In 
lowland rlce Because of 
easy-availability farmers 
use 20-10-10 as a rlce 

N~trogen efflc~ency In lowland rlce 
Ndop Plam (1985-1987) 

I " 

check 26 58 87 mean 

Nitrogen rate (kg/ha) 

fertlllzer On the request of UNVDA, we compared 20-10-10, as 
a basal fertlllzer for lowland rlce, agalnst urea + TSP and 
Dlammonlum phosphate (DAP) In a separate trlal, we evaluated 
lowland rlce response to 20-10-10 rates in one on-station and 12 
on-farm research plots durlng 1986 and 1987 



In the first trlal, 
rice yield was improved 
from 3.6 to 5 3 t/ha by the 
application of 80 kg N/ha 
DAP or urea + TSP was supe- 
rior to 20-10-10 as a basal 
fertilizer for rice yield 
There were vislble N defl- 
ciency symptoms ( pale green 
leaves) in 20-10-10 plots 
while the DAP and Urea + 
TSP plots were dark green 
Among the combination 
treatments trled DAP 
followed by urea top-dress 
appeared most lmpresslve 
(Fig 5 )  

In the second trial, 
rice yleld (mean over 13 
locations) improved from 
2 1 to 3 4 t/ha by increa- 
sing 20-10-10 rate from 
none to 500 kg/ha How- 
ever, field observations at 
different locations and 
yield trends tend to ~ n d i -  
cate that 300-400 kg 20-10- 
10/ha would be the optimum 
rate for most locations 
(Fig 6 )  

Rlce y~eld as affected by N sources 
Ndop Plam (1986-1989) 

" 
chack U U complex AS Complex U DAP A 8  DAP U 

N~trogen source 

80 kg Nlha 

R~ce y~e ld  response to 20-10-10-rates 
Ndop Plain (1986-1987) 

chock 100 200 300 400 600 

20-10-10 rate 

m On farm on atallon 

3.4 2 1.2 Phosphate Response ~n Rlce 

We evaluated p response in lowland rice by comparing dif- 
ferent P fertilizer products at varied levels of applications in 
long-term plots These studies were carried out at Mbo and Ndop 
Plains over a period of 3 to 7 years, from 1982 to 1989. A total 
of 13 trial seasons were involved in these studies 

At Ndop Plain, we compared two phosphate rocks - Phosmak and 
Phosphate tricalcic with superphosphate, as P sources for lowland 
rice for 5 consecutive seasons Response to residual P was 
evaluated in the 6th and 7th crops At Mbo Plain, we conducted 
two trials In the flrst trlal we compared single superphosphate 
(SSP), triple superphosphate (TSP), tricalcium phosphate (TCP), 
diammonium phosphate (DAP), and bicalclum phosphate IBCP), as P 
sources for lowland rice for three crop seasons In the second 



trlal, we evaluated rlce response to frequency of P appllcatlon 
at 40, 80 and 120 kg/ha of P205 applled to every crop, alternate 
crop or every thlrd crop 

At Ndop Plaln, rlce responded well to applied P. Grain 
ylelds (mean over 5 crop seasons) increased from 2 9 to 4.1 by 
an application of 60 kg P,05/ha as TSP Wlth respect to rice 

w yield increase P sources were slmilar, except the lowest level 
of TSP (table 1 ) Rlce response to applied P ranged from 7.3 to 
31.6 kg graln/kg applled P205 Response to resldual P ranged 
from 7 2 to 37.6 kg gram/kg residual P Phosphate rocks, in 
general, had better resldual effect on rlce yleld than super- 
phosphate. 

Table 1 Yield response to P sources m louland rice Edop Plam (1982-1988) 

g r a l r  y le ld  (kg/ha) ' 
-----*--------------- yle ld  response y ie ld  response 

P,05 applled P residual  P t o  applied P t o  resldual  P 
P source (kg/ha) (1982-86) (1987-88) (kg graln/kg P205) (kg grainlkg P,05) 

Check 0 

Trlple  superphosphate 20 
40 
60" 

mean 

Phosmak 

Phosphate t r l c a l c l c  

mean 

4 0 
80 
120 

mean 

At Mbo Plain, rice yleld in the zero phosphate plot was 
qulte high (about 4 9 t/ha), and we did neither detect marked 
phosphate response for any P fertilizer product, or for rate of 
applied P ( Flg. 7 ) . In the second trlal, involving frequency of 
P appllcatlon over 5 crop seasons, we slmllarly failed to detect 
any marked P response Check plot yleld In thls trial was 5.4 
t/ha whlle the treated plot ylelds ranged from 5 3 to 5.7 t/ha 
We determined available P values for all treatments and they 
ranged between 3 7 and 8 4 (Olsen's) and from 2 6 to 4.6 (Bray 



11, the lowest values were 
for the check plots Plant 
growth and development 
lncludlng Liller and 
panicle production, were 
normal in all plots 
including the check There 
was no apparent nutrient 
deficiency or toxicity 
symptom in any plot These 
data probably suggest that 
either the native soil P 
was adequately available to 
rice for normal plant 
nutrition or poor response 
to applied P was associated 
with some hidden hunger 
which restricted further 
yield increase 

4 2.1.3 Green manurlng In 

R ~ c e  y~eld response to P fert~llzera 
Mbo Plam (1986-1989) 

praln ylold (!/ha) 

I 1 

" 
check SSP TSP TCP DAP BCP 

P source 

Ilp check E: 1 P 40  f11111 P so F-1 P 120 mean 

Green manuring is a low input technology to improve rice 
yield and soil fertility We investigated rice response to 
Crotalaria green manure for three crop seasons during 1985 to 
1988 The trial at Mbo Plain involved upland rice while that at 
Ndop Plain involved lowland rice Three levels of applied N were 

& 

superimposed on green manure and grass fallow plots Crotalaria 
was grown in situ and incorporated into the soil two weeks before 
rice planting 

At Ndop Plain, yield 
differences between green 
manure and grass fallow 
plots was over one ton per 
hectare even at 90 kg/ha 
applied N In general, 
green manuring with crota- 
laria had an yield ad- 
vantage of about one t/ha 
of rlce over grass fallow 
(Fig 8 )  At Mbo Plain, 
upland rice yield was low 
but there was a positive 
response to green manure 
and yield advantage for 
green manuring over grass 
fallow ranged from 300 to 
500 kg rice/ha The hlghest 

R i c e  y ~ e l d  response to N rate x G M 
Ndop Plam (1986-1988) 

prnln yield ( t lha)  -- 1 I 

30 60 00 mean 

N rate (kg/ha)  

Green Manure L 1 praas iallow 

yield response to green manuring was for the zero N plots (Fig 
91,  

These data confirm that Crotalaria green manuring is an 
economic way of soil fertility improvement and rice farmers of 
Western Canicroon can conveniently adopt this low input technology 
to improve their rice yield and economize N fertilizer use 



R~ce y~eld response to N rate x G M 
Upland r~ce,Mbo Plam (1985-87) 

rain yield ([/ha) 

check 3 0 60 90 mean 
N rate (kg/ha) 

green manure g r a m  fallow 

3 2.4 3 Cultural Management 
3.2.3.3.1 Date of Plantlng 

Most modern rlce cultlvars are sensltlve to cllmatlc changes 
and they react to date of plantlng We conducted date of plant- 
m g  trlal wlth selected advanced llnes/cultlvars to flnd optmum 
plantlng dates to achleve hlgh and stable ylelds of unproved rlce 
cultlvars These trlals were conducted at Mbo and Ndop Plalns 
durlng 1986-1989 A total of elght trlals at two locations were 
lnvolved In thls study 

At Ndop Plaln, we planted 8 cultlvars/llnes from May 15 to 
July 30 at an lnterval of two weeks Three of the 8 cultlvars, 
however, were tested only In 1989 At Mbo Plaln, we planted 5 
cultlvars/llnes from August 1 to October 1 at an lnterval of 15 
days These were tested for three crop seasons 

At Ndop Plaln, 
c u l t l v a r s  r e a c t e d  
differently to plantlng 
dates In general, grain 
ylelds were not much 
affected when the cultlvars 
were planted between May 15 
and July 15 July 30 
plantmg resulted ~n 
drastlc yleld reduction due 
to hlgh graln sterility In 
all cultlvars (Flg 10) 
At Mbo Plaln, August 15 to 
September 15 plantlngs were 
better for ylelds 

Effect of plantrng date on rice yield 
Ndop Plain (1986-1989) 

graln yleld (!/ha) 

I 

Tor 

May 16 [ 3 MAY 30 June 16 

3 J u  e 30 1 July 15 r] July 30 



The earlier planting 
was affected by leaf 
blast incidence whlle 
the later planting was 
affected by low night 
temperature which 
resulted in high grain 
sterility (Fig 11 ) 

3 2 4 . 3 . 2  Plant Spa- 
clng 

Op timum plant 
spacings are required 
to attain high yields 
o f m o d e r n  r i c e  
cultlvars Varietal 
response to plant 
spaclngs vary with soil 

Effect of plantmg date on rlce y~eld 
Mbo Plam (1986-1989) 

" 
ITA212 ITA222 CicaB NangHeip Claadans Mean 

Cul t~vars 

fertility levels During 1989, we evaluated plant spacing effect 
on rlce yield at Mbo and Ndop Plains at two levels of applied 
fertilizers, 40-30-20 and 80-60-40 The plant spacings were 16, 
28 and 40 hills/sq rn There were three test cultivars at Ndop 
Plain and two cultivars at Mbo Plain 

At Ndop Plain, cultivars dlffered in their responses to 
plant spacings At low fertlll ty level, closer plant spacing was 
better for rice yield in two of the three cultivars At hlgh 
fertility level, hardly there was any yield difference due to 
differences In plant spaclng At Mbo Plaln, higher plant density 
was better for yield at the lower fertility level while medium 
plant density was better for yield at the higher fertility level. 

3.2 4 3 3 Effect of Management Level on R l c e  Yleld 

Modern rice cultivars are quite responsive to management 
levels Good management is essential for high performance of 
most cultlvars but ~t is equally more expensive Poor manage- 
ment, in contrtlst, can result I n  very poor rice yield making rice 
production uneconomic We evaluated effect of management levels 
on rice yield by growlng two rice cultivars at three management 
levels Details on management levels are given in table 2 

Cica 8 responded better to management level than ITA 222 
In Cfca 8, yield difference between the highest and the lowest 
management level was about 1 7  t/ha In ITA 222 this difference 
was 600 kg/ha Medium management level (mainly level of land 
preparatlon) dld not affect graln yield markedly over the minimum 
level of land preparatlon The effect of good land preparation 
wr th c n q ~  w h ~ r l  tractor w , ~ s  d l  .; t I nctly superlor to land prepara- 
tion with hand hoe for rice yleld 



Table 2 Effect of ranagewnt levels on the gram yields of tuo rice cultmars 
Bbo P l a m  [1989)* 

grain y ie ld  (kg/ha) 

Management Cica 8 ITA 222  
l eve l  management descript ion 

M 2  Good land preparation with hand hoe 4944 
60-30-30 f e r t l l i z e r  well incorporated 
one hand weedlng 40 DTf* 
No insec t lc ide  appl icat ion 
Uncontrolled water depth i n  p l o t s  

M3 Minimum land preparation with hand hoe 4707 
60-30-30 f e r t l l i z e r  a f t e r  weedlng 
One hand weeding 40 DT 
No insec t lc ide  appl icat ion 
Uncontrolled water depth i n  p l o t s  

----------------------------------------------------------------------- 
* grown i n  unrepllcated large p l o t s  of 380 sq m per c u l t l v a r  per 
management l eve l  with s p l l t t t i n g  of each maaangement l eve l  p l o t  i n t o  
two s u b p l o t s  of c u l t i v a r s  a t  random 

3 2 - 4 . 3 . 4  Machme Vs. Manual Transplantlng of Rlce 

Transplantlng of rlce 1s superlor to dlrect seedxng for good 
and unlform plant establishment of lowland rlce but it is a qulte 
labor lntenslve and back breaklng operation In some Aslan 
countries, particularly In Japan and Chlna, rlce transplantlng 
IS done by manually operated or powered rlce transplanters We 
compared an IRRI devised manually operated Rlce Transplanter with 
manual transplantlng of lowland rlce In large plots at Mbo and 
Ndop Plalns durlng 1987 and 1988 

At Ndop Plaln, machlne transplantlng was sllghtly better 
than manual transplantlng for rlce yleld At Mbo Plam, the 
yleld difference was less than at Ndop Plaln Mean rlce ylelds 
over two locations were almost slmllar for both methods of 
transplantlng The labor requirement for transplantmg, however, 
was reduced from 157 ln manual transplantlng to 57 In machlne 
transplantmg (table 3) These data ~ndlcate that seml-rnechanlz- 
atlon of rlce transplantlng by the use of a manually operated 
rlce transplanter would be a good labor savlng and practicable 
process In lowland rlce culture 



Table 3 Rzce yield and transplant~ng tm m louland rice as affected 
by ractune and manual transplant~ng Hbo and Rdop P l a m  (1986-81)" 

grain yield transplanting time 
h / h a  (man hr /ha) 

Method of Ndop Mbo mean Ndop Mbo mean 
transplanting Plain Plain Plain Plain 

Machine 4935 5938 5436 54 60 57 

Manual 4335 6196 5265 150 165 157 -------.-------------------------------------------------------------.- 
Qverage of two crop seasons per location, and meran over four cultivars 
at Mbo Plain 

3 2 4 3 5 Land Preparation Method and Rlce Yield 

Lowland rlce requires 
well prepared sol1 and a 
weed-free and soft seedbed 
for good seedling esta- 
bllshment A well prepared 
field is also requlred to 
facl li Late onc;y t ra11c;pl on- 
Ling, nlrx organlc resrdue 
unliormly wlth the soll, 
unlform dlstrlbution of 
wa tcr, fertilizer and pcs -  
ticldes, and even weed con- 
trol In1985and1986we 
compared land preparatlon 
w ~ t h  a cage wheel tractor, 
a power tlller and hand hoe 
at three levels of applied 
N Land preparation wi th 

Land preparatlon methods and rice yield 
Mbo Plaln (1985-1987) 

Tactor Powar tlllor Hand horn mean 
Land prapnrntion method 

Lractor was superior to other n~ethods for rice yield Rice 
ylelds were hlgher at all N levels when tlie land was prepared 
wlth a tractor Land preparatlon wlth hand hoe was not qulte 
effective for water retention In plots whlch influenced weed 
growth Power tlller dld a better job than hand hoe but was not 
as good as cage wheel tractor (Fig 12) 

3.2 4 6 Weed Control in lowland rice 

Weed control in lowland rlce is one of the main tools in 
satisfactory rice production Ease of weed control of course, 
depends on weed specles and level of weed infestation At Ndop 
Plain, Sclrpus jacobi, and Cyperus dlfforrnls are the two major 
weeds of lowland rice Cyperus weeds are easy to control in 
lowland rice but it is very difficult to eradicate Scmpus spp 
In 1988 and 1989, we trled 2, 4-D application at different 

growth stages of wecds to combat Scirpus sp at Ndop Plain and 
compared 2, 4-D treatments wlth hand weeding and Basagram 



appllcatlon Treatment detalls are given in table 4 Hand 
weedlng was the best for rlce yleld and weed control Appllca- 
tlon of 2, 4-D at 2- and 5- leaf stages of weeds were qulte 
effective In weed control but rice yields were Inferior to that 
of hand weeded plots Basagram application was not effective in 
zmprovlng rlce yleld or controlling weeds 

Table 4 Effect of drfferent weed m g m e n t  treatrents on weed population and gram yield of 
IR 7167-33-2-3 under Iwland conhhon Idop Plm (1988-89' 

1988 1989 mean 1988 1989 mean 
- - - - - - - - - - - - - -  

1 Weed-free (hand weeded) 5254 4790 5022 17 24 21 
2 One hand weeding 30 D T ~  4445 4240 4342 62 204 133 
3 Unweeded check 777 2451 1614 385 369 377 
4 2,4-D applled at 2-leaf stage of weeds 4381 2986 3683 53 201 127 
5 2,4-D applled at 5-leaf stage of weeds 3189 3285 3237 47 155 101 
6 2,441 applied at 10-leaf stage of weeds 2977 2731 2854 245 225 235 
7 2,4-D applied at 2 and 10-leaf stage of weeds 4815 2807 3811 56 173 144 
8 Basagran applled at 2-leaf stage of weeds 3350 2833 3091 177 348 262 

1 2 Average of four rephcations Days after transplanting 

3.2 4 .3 .7  Harvest Date Effect on Mllllng Quallty of Rlce 

Harvesting rlce at different maturlty stages affect quallty 
of mllled rlce We lnvestlgated the effect of harvest time on 
mllllng recovery of selected rice cultlvars at Ndop Plain durmg 
1987 to 1989 Treatment detalls and data on mllled rlce quallty 
are glven In table 5 Cultlvars dlffered wlth respect to mllllng 
qualltles as a functlon of harvest tlme Detail results were 
presented ~n 1988 and 1989 Annual Reports Summary results 
presented In thls report lndlcate that graln breakage at mllllng 
IS more wlth late harvests Cultlvars wlth long and slender 
gram (Tox llnes) are more prone to breakage at mllllng than the 
medlum-bold cultlvars like IR 7167-33-2-3 To maximlze headrlce 
out-turns cultlvars wlth medlum-bold graln, therefore, should be 
harvested wlthln 50 days after headlng whlle those wlth long- 
slender graln must be harvested wlthln 40 days after headlng. 



Table 5 Effect of harvest tlre on ulled quality of rice Hdop P l a n  (1987-88) 

percent rough r i c e  
Rice harvest grain --------------------------------------------- 
c u l t l v a r  time rnolsture brown clean head broken 

(DAN ' (%I2 r l c e  r l c e  r l c e 3  r i c e 4  -------------------------------------------------------------------------------- 
I R  7167- 35 32 5 85 4 73 8 65 8 8 0 
33-2-3 40 30 4 82 0 73 6 50 9 22 7 
(med -bold) 45 26 5 80 0 73 9 45 4 28 6 

5 0 24 5 79 0 69 6 28 5 41 1 
55 22 5 80 0 69 6 17 2 52 4 
60 12 8 80 1 72 9 11 9 61 0 

Tox 3145- 35 25 0 80 8 65 4 54 2 11 1 
34-3-45 40 22 0 75 4 7 1  0 48 3 22 7 

4 5 20 5 75 9 64 4 5 6 58 8 
50 18 0 77 2 64 0 12 0 52 0 
5 5 14 5 83 0 68 0 23 7 44 3 
60 11 5 76 0 69 0 5 5 63 5 

1 2 3 Days a f t e r  headlng garln molsture a t  harvest ,  One-hundred percent whole 
5 mllled r i c e ,  Include a l l  broken grains  One year data  

3 2 .4 .4  Cropping System and Component Development 
3 2 .4 .4  1 G r a i n  Y l e l d s  and Gross  Income F r o m  Two-Cycle R i c e -  

Based Cropplng Patterns 

T h l s  investigation was c a r r l e d  o u t  a t  Mbo P l a i n  d u r i n g  1985- 
1989 and a t  Ndop P l a l n  d u r i n g  1988 and 1989 The t r i a l  a t  Mbo 
P l a i n  was u p l a n d  r l c e - b a s e d  w h l l e  t h a t  a t  Ndop P l a i n  w a s  ir- 
r i g a t e d  r i c e - b a s e d  Trea tment  d e t a l l s  a r e  g l v e n  i n  t a b l e s  6-8. 

I n  t h e  f l r s t  t r i a l  a t  Mbo P l a i n  (1985-1987)  w e  compared 
Lhree p a t t e r n s  - malze  f o l l o w e d  by r i c e ,  soybean  f o l l o w e d  by 
r i c e ,  and r n a i z e / r l c e  ( i n t e r c r o p )  f o l l o w e d  by rice ( t a b l e  6 ) .  
Malze y i e l d  was 3 6 t / h a  i n  t h e  p u r e  c r o p  and 3 4 t / h a  i n  
a s s o c i a  t l o n  w i t h  soybean  Soybean y i e l d s  w e r e  1 1 5  and 0 63  
t / h a  a s  p u r e  and lntcrcrops r c s p e c t l v e l y  RICE y i e l d s  were 
close t o  2 1 t / h a  I n  a l l  t r e a t r n e n t s  G r o s s  lrlcorrle was h i g h e s t  
( 4 7 7  000 CFA / h a )  from t h e  rnaize/soybean - rlce p a t t e r n .  



In the second trlal at Mbo Plaln (1988-89), we compared 12 
dlfferentpatterns lnvolvlng malze, soybean, cowpea, bean, peanut 
and rlce In respect of gross Income, malze/bean - rlce, soybean 
- rlce and cowpea - rlce patterns appeared to be the best. Gross 
Income from these patterns were over 450 000 CFA/ha whlle gross 
Income from other patterns varled from 118 000 to 336 000 CFA/ha 
(table 7) However, better varletles of bean and cowpea are 
needed to be ldentlfled to lrnprove proflts from these patterns 
as graln ylelds of the presently ava~lable cultlvars are unstable 
because they are prone to severe dlsease attacks under Mbo Plam 
soll-cllmatlc condltlons 

Table 7 Gram yields of crops and gross mcm fm trto qc l e  rrilnfed rice-based 
cropping patterns #bo Plam (1988-1989)' 
..................................................................................... 

gross gross gross 
Cropplng pattern yield of yleld of rlce income income income 

Maize 
Soybean 
Peanut 
Cowpea 
Bean 
Rlce 
~alze/soybean~ 
~aize/peanut~ 
~aize/bean~ 
~alze/cowpea~ 
Mlxed crop (Trad) 
Grass fallow 

rice 
rice 
rice 
rice 
rice 
rlce 
rlce 
rlce 
rice 
rice 
rlce 
rlce 



In the irrigated lowland rice-based trial at Ndop Plain, we 
compared 10 cropplng patterns At thls location, total crop 
yrelds were much higher than at Mbo Plaln and this was con- 
trlbuled rt~airlly by tho second cycle rice At this location, 
total gross income, ranged from 460  000 to over 8 6 0  000 CFA/ha 
The best three patterns In respect of gross income earner were 
soybean-rice > malze/bean-rlce > maize/cowpea-rice Mixed crop- 
rice pattern was the 4th The second cycle rice ylelds varled 
from 4 15 to 5 05 t/ha between patterns and contr~buted most to 
total gross income earnlngs ( table 8 ) 

Table 8 Gram yields of crops and gross lncone fm tw q c l e  migated nce-based 
cmpplng patterns Udop Plam (1988-1989) 

gross gross gross rank 
Cropping pattern 1st cycle yield rice yleld income income lncome ----------------------- ---------------- (kg/ha) 1st  cy 2nd cy to ta l  
1st cycle 2nd cycle main in ter  (CFAx (CFAx (CFh 

crop crop 1000) 1000) 1000) -------------------------------------------------------------------------------------- 
Maize r ice  2920 - 4738 116 7 476 1 592 8 5 
Soybean r ice  2032 - 4244 406 5 444 6 851 1 1 
Peanut r ice  680 - 4757 84 9 477 9 562 8 7 
Bean r ice  166 - 4164 41  4 418 5 459 9 10  
Cowpea rice 160 - 4206 39 9 421 5 461 4 9 
Maize/soybean" rice 1832 1310 4303 135 0 432 0 567 0 6 
Maize/peanut2 rice 1704 414 4248 129 9 426 9 556 8 8 
Maize/bean2 rice 2216 110 4578 116 1 490 2 606 3 2 
Maizelcowpea2 rice 1754 75 5052 6 8 7  5 1 0 6  6 0 0 3  3 
Mixed crop(Trad) r ice 1777 415 4700 124 2 472 2 596 4 4 

1 Average of four replications Market price of produce (CFA/kg] Maize 40 
2 Rice 150, soybean 200, colrpea 250 peanur 250, bean 250 Intercrop 

'I'hcsr data obtalnrd from three dlffer~nt trials over a 5- 
ycl~lr pcrlod,  cJlrdrl  y sliow t hCl t two-cycle r I cc-based cropping 
sys terns involving rlce ( ~rrlgated or ralnf ed ) , rnalze, soybean , 
bean and cowpea would be qulte viable for Western Cameroon rice 
farms provided appropriate crop cultivars and planting time are 
used by the farmers in selecting thelr cropping patterns. 

3 2 4 4.2 Component Development 

In component technology development for cropping systems we 
studied varietal evaluation for cowpea, sweet potato and cassava, 
and fertilizer response in maize, soybean, cowpea and sweet 
p0L~1t.0 UP t a l l  rcqul ts for i r i d l v ~ d u a l  crop spccles were reported 
in NCRE Annual Reports Summary results are as follows: 



3 2 .4 .4 .2 .1  Fert~llzer response In malze 

We studled fertllizer response in kasal-I, Ekona yellow, 
CMS 8501 and CMS 8704 at Mbo Plaln durlng 1986-90, and of Bacoa, 
kasal-I and Early Whlte at Ndop Plain during 1989 and 1990. A t  
Mbo Plaln, all test varletles responded to applied fertlllzer. 
The hlghest ylelds of Kasal-I and Ekona yellow were 4.9 and 4 7 
t/ha at 90-60-60 fertllizer level (mean over 3 years). Applica- 
tlon of 200 kg Sulpomag/ha lncreased malze yleld by 400 -500 
kg-ha over NPK fertlllzer alone In 1990, slmllar results wlth 
Sulpomag were obtalned w ~ t h  CMS 8501 and CMS 8704 Insplte of 
hlgh check plot ylelds (3 2-4 75 t/ha) these two varieties 
responded well to sulpomag appllcatlon and the hlghest yleld in 
Sulpomag treated plot was 8 4 t/ha at 90-90-60 fertilizer level. 
These data clearly show that Mbo Plain solls are deficient in Mg 
and/or S, and sol1 ammendments to correct Mg and/or S deficiency 
would be essential for maximlzlng malze y~eld In Mbo Plaln (table 
9) 

Table 9 Fertilizer response m m z e  & Plm (1986-1989)' 

----------------------------------------------------------------------------------- 
N P,O, K'O Sulpomag Kasal-I E Yellow Kasai-I E Yellow CMS 8501 CMS 8704 

1 Average of four replications per year 

A t  Ndop Plaln, two year results lndlcate that rnalze grown 
to lowland ricc -01 1 follow~rlq thc harvrqt of t t w  ricc crop need 
to be d d c c ~ u ~ ~  t e l y  f e r  tlll~ed to ~naxi~ulze IIIJ~ZE yleld A t  this 
location, malze yleld In two cycle rlce-malze pattern lncreased 
from 2 9 to 4 4 t/ha (53% over check) by the application of 120- 
90-60 fertlllzer rate (table 10) 



Table 10 Fertilizer response m mze lo an urlgated rice based 
taro qcle  cmpplng qstea Idop Plam (1989-1990)' 

Fertilizer (kg/ha) maize yield (kg/ha) ----.-------------------------------------- 
N p20, K,O 1989 1990 mean 

1 Average of four replications per year 

3 2 4 4 2 2 rertiliz~r R e s p o n s e  In  Soybean, C o w p e a  and Sweet 
P o t a t o  

We lnvestlgated fertlllzer response In soybean, cowpea and 
sweet potalo LII repl~c atcd yleltl trlals at M t ~ o  I ' l d i n  during 1986- 
87 The Lest varletles were SJ 299 (soybean) V 576 (cowpea) 
and Tibl (sweet potato) Maxlrnum yleld increase In soybean was 
about 4 0 8  ovcr check ( 1090 kg/ha) by the appl lcation of 60-150- 
30 fertilzzcr Appllcatlon of 1 t/ha of organic manure effected 
yleld increase over check by about 40% In cowpea, maximum yield 
Increase over check ( 1010 kg/ha) was about 27 % by the use of 6 0 -  
150-30 rate of fertlllzer Appllcatlon of organlc manure alone 
Illid n ncacJ,> t i vrx c a f  f rac t o n  q r n  i r i  y ic'l d (clur. to t c m  ~nuch vegetative 
growth) III swcvt potato, Increases In fresh tuber yield due to 
fertilizer appllcatlon was rnarglnal 

3 2 4 2 3 Varietal Evaluation in C o w p e a ,  S w e e t  P o t a t o  and Cassava 

We evaluated selected cowpea llnes in observational yleld 
trials at Mbo Plnln Ndop P l a ~ n  and Babungo durlrlg 1988 and 1989 
crc~p SE~C~SOI~ ' l i m  bcst selections from the OYI' were put into 
repllcated yleld trlals in 1990 Comparative yleld performances 
for the cultivars In repllcated yleld trials are given in table 
1 1  The first th rec  best cultivars at each location performed 
wc.11 over Lt~c past corlsccu t I vc three ycdrc; Ihcse can now be 
rnultlplled and extended for mass cultlvatlon as pure crops 
Thelr performance In assoclatlon wlth rnalze, however, need to be 
cvo 1 nn t rd bc Tore tt1c.y a r c  rrc omrucrlclcd for c u 1 t lva tion in rmlze 
bdsed assoclallons crops 



Table 11 Gram yields (kg/ha) of selected cowpea llnes m replicated p l d  
peld trlals at three locations (1990)' 

Mbo Plaln (Santchou) Ndop Plaln (Bamunka) IRA-Babungo 

cowpea h e  y le ld  cowpea l i n e  y le ld  cowpea l l n e  y le ld  

Mutant Giant 31-1-2 1382 
IT 85D-219 1255 
IT 82E-32 1160 
IT 85F-2020 977 
IT 85F-953-3 627 

Mankon loca l  1928 
TVX 1850-OIE 1832 
Mutant Jaune Cla i re  1332 
Tardif 2 2  1106 

Mankon loca l  1731 
TVX-OIE 1350 
Tardlf 22 1262 
h t a  7 1225 
Mutant Precoce 1150 
IT 85F-2020 904 
IT 83D-219 880 
IT 828-3 662 

,--------------------.- 

1 Average of four replications per locatlon 

Sweet potato clones Tibl, 1112 and local Santchou were 
compared In replicated yield trlals at Santchou durlng 1988-1990 
Results are glven In table 12 The clone, 1112 out ylelded Tlbl 
and the local clone wlth a very blg margln Thls clone, there- 
fore, could now be extended to farmers of Mbo Plaln for mass 
cultlvatlon We compared f lve cassava varlet les I n  replicated 
yleld trlals at Mbo Plaln durlng 1988-1990 Results are glven 
In table 13 The varlety, 8034 was the hlghest ylelder (43 t/ha) 
as compared to 32 t/ha produced by the local Red Varletles 8061 
and 8017 also outylelded the presently grown variety on the 
Plaln All the three 80-llnes were free from cassava mosalc vlrus 
whlle local Red and Sangele was moderately susceptible to CMV at 
Mbo Plaln 

Table 12 Fresh tuber plelds of three set potato clones m 
replicated yleld trial tibo Plm (1988-19990)' 

1 Average of four replications per year Plant establishment was 
poor due to  poor plant ing mater ials  



Idle 13 Fresh tuber yrelds m f ~ v e  cassava varieties m replicated 
yleld t r a l  Hbo Plm (1989-1990)1 

Fresh tuber p le ld  ( t / h a )  -------------------------------------- 
1989 1990 mean 

8061 40 4 39 3 39 8 
8034 34 4 5 1  8 43 1 
8017 35 9 38 6 37 2 
Sangale 29 9 32 1 31  0 
Local Red 26 0 37 2 3 1  6 

1 Average of four replications Plot s i z e  50 sq m per var le tp  

3 2 4 5 Technology Transfer to Farmers 

Development of appropriate agronomic practices is an In- 
tegral part of varletal improvement program Once a variety is 
released for production, assoclat~d agronomic practices are 
au too~atically transferred to the farmers Superior agronomic 
practices developed on-station by this unit for different 
cultivars were thus extended to the farmers for adoption along 
with the rclcascd varletles This has been possible through 
immense collaboration of the rlce research team with the rice 
parastatals, llke SODERIM, UNVDA, Tingo Coop and others. 
Ilowcver, ~t should hc borne ~n mind, that actual farmer adoption 
of rcco~mcndcd produc tlon pract ~ c e s  are res trl cted by elements 
beyond farmers control, and In many instances one would encounter 
farmers growlng a recommended varlety without adequate inputs 
required for maxlmlzlng vari~tal performances More extension 
o r  t ,  t IIPI c ~ f o r v  ,1rr IICC(IC~ to mot i v<1 t P r I r e  farmers in 
~doption of Impor tdnt agrorionilc practices 1 1  ke t lme of planting, 
saedllng age, timely weed control, better land preparation, 
Llniely oppllcation of adequate fertilizer, proper water control 
In plots and timely harvest and post-harvest operations to 
improve grain yield and quality of harvest 

3 2 - 4 . 6  Co-operation with National and International 
Organlzatlon 

In the course of development and execution of the research 
program L1.11.; unit hjvc workcd I n  closc cooperation with some 
1rlLcrndtiu11 1 1  cl(~r1cuI t l l ~ r l l  r P  ,f'~irc,ll C C I ~ ~ C K S  1 lke lRRI and IITA, 
and most national Rlce Development Associations in Cameroon, 
including SODERIM, UNVDA, SEMRY, AGRILAGDO, Tingo Coop and 
othrrs, in jolnt annual planning and cvaluntlon of research 
program and research f lndlngs, primarl ly through the annual 
research program and plannlng meetlngs and fleld visits during 
the growlng season 



3 2.5 IN-SERVICE TRAINING 

In-servlce trainlng was an Integral part of the program from 
the very beglnnlng The followlng types of ~n-servlce trainings 
were offered durlng the past flve years 

- Four junlor sclentlsts (counterparts), technicians and 
observators recelved on-the-job tralnlng at work 

- Four degree and dlploma related Unlverslty students recelved 
laboratory and fleld tralnlng In preparation of their 
Memolre or Thesls as a part of thelr academlc requirements - A counterpart agronomist recelved hlgher trainlng leadlng 
to Ph.D degree In agronomy at the Texas A & M Unlverslty. 

- Two Fleld Technlclans recelved 4-month lntenslve trainmg 
at IRRI, Phlllppines In INSPFER and GEU courses 

- Informal Fleld Days were organized for farmers, researchers, 
admlnlstrators at Mbo and Ndop Plalns In 1988 and 1989 to 
acqualnt them wlth the latest development In rlce research 
In Western Cameroon 

3.2 7 PRIORITIES FOR FUTURE RESEARCH 

The search for newer varletles and assoclated productlon 
practlces should be a continuous process In food crop research 
Rlce research, therefore, should cont~nue In the future with the 
goal of identify~ng/developlng superlor genotypes and approprlate 
productlon practlces Agronomic research, therefore, shall run 
hand In hand wlth rlce varletal lmprovernent effort Prloritles 
for future research, however, may be dlrected to the followlng 

- Contlnue lnvestlgatlon on nutrltlonal problems of rlce wlth 
speclal emphasls on nltrogen management to Increase N-use 
efflclency 

- Determine available P status of varlous rlce solls and 
estlmate thelr actual P needs to support good rlce crops In 
an effort to avold unnecessary expenditure In P fertlllza- 
t ~ o n  with each crop of rlce 

- Emphasize investigations on organic recycling in rice solls 
lncludlng green manurlng and rlce straw lncorporatlon to 
economize lnorganlc fertlllzer use 

- Devlse alternative appropriate cultivation practices to 
mlnlmlze cost of rlce cultlvatlon and make locally produced 
rlce available to the consumers at a lower cost 

- Contlnue lnvestigatlons on post-harvest factors associated 
wlth poor quallty of mllled rlce and deflne approprlate 
harvest tlme and post-harvest practlces to Improve mllled 
rlce quallty 

- Identlfy superior crop specles and crop cultlvars to flt 
111 to t hc r I c c-i1,1< c ~ l  c r opj) I rig sys t c w ~ c ;  ol WP- t crrl Canler oon to 
make such systems more attractive and productive 



4 CEREALS AGRONOMY RESEARCH U N I T  

4 1 INTRODUCTION 

The NCRE C e r e a l s  Agronomy U n i t ,  based  a t  IRA/Garoua, is  
composed o f  t h r e e  r e s e a r c h e r s  ( D r  H T a l l e y r a n d ,  I n g  T 
Ngouniou, Ing  A E b e t e ) ,  and o n e  technician (Wabi K a t s a l a )  Our 
U n i t  d e v o t e s  70% o f  ~ t s  r e s e a r c h  e f f o r t s  t o  malze  agronomy and 
30% t o  sorghum and m i l l e t  agronomy Our r e s e a r c h  program is 
marrlly a  p r o d u c t i o n  - o r i e n t e d  program - whlch ~ n c l u d e s  t h e  maize  
- growlng r e g l o n s  o f  t h e  t h r ~ e  p r o v i n c e s  o f  N o r t h e r n  Cameroon, 
and t h e  sorghum - growlng r e g i o n s  o f  two provinces ( N o r t h  and 
Adamaoua) For  r e s e a r c h  p u r p o s e s ,  N o r t h e r n  Cameroon (6'  - 13' 
Lnt~Lut le  N ,  160 000 km2) 1s d l v i d e d  l n t o  t h r e e  nialn r e g i o n s  ( e a c h  
o n e  s u b d l v l d e d  l n t o  zones  ) t h e  h i g h l a n d  savanna  o f  Adamaoua, t h e  
subhumid lowland s a v a n n a ,  and t h e  s e m i - a r l d  lowland  s a v a n n a  The 
a r e a  p l a n t e d  w i t h  nialze i n  N o r t h e r n  Cameroon 1s e s t i m a t e d  t o  be 
a round  7 0  000 ha w h l l e  t h a t  o f  sorghum ( r a l n y  and o f f - s e a s o n )  
1s a b o u t  400 000 ha  

R e l a t i v e l y  l l t t l e  aqronorrilc r e s e a r c h  w ~ t h  nmlze and sorghum 
was ca r r i ed  o u t  I n  t h c  Nor th  and Adanidoua p r 0 ~ 1 1 1 c e s  b e f o r e  t h e  
s L a r t  01 Lhe NCRE Pro jecL  S i n c e  1982 o u r  U n i t  h a s  i n t e n s i f i e d  
o u r  agrononilc  r e s e a r r h  on maii-e and so rghu~n  I n  close c o o p e r a t i o n  
w I tll I 1 ) ~  N('I<F' t ) r  c > c b ( l c r  n r ~ r l  t h c  c1c.v~ 1 op~nrn  t ~lcJ r ' r l c  y  SODTCOTON W e  
c o~lducL on s t a t i o n  c l ~ ~ c l  on- fa rm t r i a l s  i n  I tic. Lowlnrld and h i g h l a n d  
s d v a n n a s  o f  N o r t h e r n  Cantcroon From 1986 t o  1990,  w e  h a v e  
c o n d u c t e d  more t h a n  150 f i e l d  t r i a l s  The major  e m p h a s i s  of o u r  
r e s e a r c h  work h a s  been t o  d e v e l o p  p r a c t i c a l  conservation f a r m i n g  
t e c h n o l o g i e s  f o r  improved and sustained c e r e a l s  - b a s e d  c r o p p i n g  
s y s t e ~ r l s  I n  t h e  savanna  o f  Nor th  Cameroon W e  u s e  a teamwork 
a p p r o a c h  - i n v o l v i n g  scientists, e x t e n s i o n  and development  
a g c n t s ,  a s  w e l l  a s  f a r m e r s  i n  t h e  p r o c e s s  o f  p l a n n i n g  and 
l ~ i ~ p l e n ~ e n t a  t l o n  o f  t h e  r e s e a r c h  work F u r t h e r m o r e ,  o u r  s e c t i o n  
p r o v i d e s  technical assistance In agronomy and s o i l s  t o  d i f f e r e n t  
agricultural a g e n c l e s  o f  t h e  r e g l o n  A t  t h e  r e q u e s t  o f  t h e  NCRE 
111 1 1  7 ~ ?  b r ~ ~ d c r s  wc h a v ~  tlorlc c c v c r n  1 scctl m u  1 t i p l  I c a t  i o n s  o f  t h e  
r~owly  dvci I l c l b l c  111ai7cl var  l e t  1c.s 1 1 1  the lowldnd s a v a n n a ,  

4 2 OBJECTIVES 

The Maln O b j e c t i v e s  o f  t h e  NCRE C e r e a l s  Agronomy U n l t  are : 

1 T o  d e v e l o p  improved and a d a p t e d  p a c k a g e s  o f  c u l t u r a l  
p r a c t i c e s  f o r  maize and sorghum f a r m e r s  l r l  t h e  c o n t e x t  o f  
t h e  different c r o p p l n g  s y s t e m s  used  I n  t h e  main z o n e s  of 
Nor th  Cameroon 

2 '1'0 participate i n  t h e  e x t e n s i o n  o f  t h e  lrnproved a g r o -  
technologies l n  c l o s e  c o o p e r a t i o n  w i t h  t h e  a g e n c i e s  i n  
c h a r g e  o f  r u r a l  development  



To evaluate the lmpact and lnteractlon of the maln 
agrocllmatlc and management constraints on the productlon 
of malze and sorghum-based cropplng systems, and test 
di Eferen t dy rotwn~ic teclmiques in order to alleviate these 
constraints 

Totraln and work wlth national counterparts and technicians 
In agronomic fleld research 

CONSTRAINTS 

Among the major problems affectmg our work over the past 
years, ~t can be mentioned a) lack of work space and 

research equipment, b) lack of appropriate seed storage 
facllltles, c) lnadequate support staff, e) lnadequate transport 
facllltles for counterparts and technlclans; f) madequate 
communications between our offlce and NCRE offlce at Nkolblsson; 
g) pre-flnancmg of our research operations 

4 4 ACCOMPLISHMENTS. 

Maln Research Operations Conducted in the lowland and h~ghland 
savannas of Northern Cameroon and H~ghl~ghts of Flndlngs (1986 - 
1990) 

I- Sol1 and Water Management and Conservation In the Lowland 
Savanna of Northern Cameroon. 

The ultlmate objective of thls research operation 1s to 
develop practlcalconservatlon farm~ngtechnologles (llke mlnlmum 
tlllage) for maize and sorghum productlon In the lowland savanna 

A- Land Preparation studies on malze and sorghum 

A set of experiments 
wlth malze and sorghum have 
been conducted slnce 1987 
comparing three methods of 
tlllage for land 
preparatlona) convent~onal 
(plow and harrow) as 
recommended by SODECOTON, 
b) chlsel tlllage, c) no- 
tlllage An addltlonal 
treatment (seed treatment 
versus no seed treatment) 
was used to evaluate the 
posslble interaction 
between crop establishment 
and land preparation 

EFFECT OF 3 LAND PREPARATION METHODS 
ON GRAIN YIELD SORGHUM AT DJALINGO, 1987 



In 1989 - no tlllage was used In all the plots in order to 
study the posslble carry-over effects of conventional and chisel 
tillages (used In prevlous year) on graln yield of maize and 
sorghum 

It was found - among other things - that 1) conventional 
and chiscl tillages usually produced higher grain yield as 
compared to no tlllage 2) However when conventional and chisel 
tillages were applied the prevlous year, there was no significant 
difference with no tlllage - therefore there was no carry - over 
ef fects of both tillages 3 ) There was no significant interaction 
be tween seed treatment and land preparat 1 on 4 ) Sorghum responded 
on the average more to tillage than malze For sorghum, the 
interaction between varletles x tlllages was significant 

A serles of 15 on-farm trlals conducted in 1989 in the 
subhumid lowland savanna comparing several varieties of maize 
under two methods of land prcparatlon (conventional tillage 
versus no land preparation) showed a yield superiority of the 
conventional tlllage in most of the locations The extra yields 
were related to a better weed control, better crop establishment 
and N fertilizer management under conventional tillage. 

Based on these results and observations of the last 3 years, 
it seems that a system of rnlnirnum tillage with no land 
preparation could be relatively productive for maize and sorghum 
However a good weed control, appropriate N fertilization and a 
good crop establishment (with the use of effective seed treatment 
(like Marshal 25 ST) are necessary to make the system practical 
and sustn~nablc Furthcrniore, this minimum t~ 1 Ia9c system reduces 
Lhe erosion probleru in the Alflsols and seems more econo~nical 

More on-farm and on-statlon research is belng conducted on 
minimum tillage 

B- Effect of tled-ridglng on maize and sorghum performance and 
yield on the lowland savanna of Northern Cameroon, 

A set of trials were conducted wlth malze and sorghum at six 
locations of the lowland savanna The maln objectives of this 
research work were a) to study the impact of tied-ridging on 
maize and sorghum graln yield, b) to determine the optimum 
spacing for tyrrlg the rldges, c) to evaluate the varietal 
response to tied-ridging It was found - among other things that 
1 ) In n w c ,  t r , ~ l c ; r ~ ; ,  t hrrc w ~ l r ,  n positive impact of tied-ridging on 
perfor~~~dxrce a~id grdlrl ylelds of both crops - more so for maize 
than for sorghum Yleld Increases (above the checks) of up to 1 8 
t/ha with malze, and up to 1 2 t/ha for sorghum have been 
obtained, 7 )  It was obscrvrd that tlod-ridqlnq often reduced 
rainfall water run-off losses, Improved water infiltration and 
retention - and thereby reducing soil moisture stress as well as 
soil eroslon In the lowland savanna, 3) The Impact of tied- 
rldginy varied wlth years, locations soil texture, slope of land, 
and rainfall regimes Thls technology showed more advantage in 
slopy land, predoinlnantly sandy solls, and In case of prolonged 



drought or frequent dry 
spells durlng the season 
In the heavler textured 
soll, use of tied-ridglng 
was assoclated wlth a 
depressive effect on crop 
growth and yields (due to 
waterlogging and lack of 
aeratlon of plants roots), 
4) Tylng the rldges 3-4 
weeks after plantlng gave 
better results than at 
plantlng, 5) Spaclng the 
tles at 5 m apart appeared 
to be in many cases the 
best spaclng, 6) There was 
no d~fference between the 
varletles used wlth reqard 

EFFECT OF FURADAN AND TIED-RID(31NQ 
ON MAIZE GRAIN YIELD AT SANGUERE 1987 

to tled-rldging, 7)  he use of thls technology appeared In most 
cases, to be an efflclent security method agalnst crop damage 
assoclated wlth erratlc rainfall pattern, 8) When used together 
wlth the seed treatment Furadan 10G, ~t appears that plots 
treated wlth Furadan only outylelded those wlth tled rldglng 
only The combination of both technologies produced a better crop 
establishment and growth In malze and sorghum as compared to the 
checks, and resulted In greater yleld ~mpact (3 3 t/ha, +98%) 
over the checks for maize while for sorghum (3 4 t/ha, +250%) 
The Interaction tled-ridglng x Furadan was slgnlflcant for 
sorghum but not for malze In summary, both strategies used In 
comblnatlon could help achleve in many locatlons relatively good 
and stable yields of both crops in the high risk environment of 
the lowland savanna of North Cameroon 

I1 FERTILIZATION MANAGEMENT ON MAIZE AND SORGHUM IN THE 
LOWLAND SAVANNA 

A- Fertlllzatlon w ~ t h  mlcronutr~ent and secondary nutrlent 
elements 

Prellm~nary surveys conducted In many locatlons (on station 
and In farmers' fields) In North Cameroon reveal an lncreaslng 
occurrence of deficlencles of secondary and mlcronutr~ents on 
both crops - rnoreso in maize than In sorghum, and particularly 
In the lowland savanna Although the causes of these deflclencles 
have not yet been completely establlshed, it is believed that 
they are partially related to crop intensiflcatlon, the use of 
hlgh - yielding varieties,the use of unbalanced fertilizers, a 
decreased level of sol1 organlc matter, and the severe eroslon 
problems prevailing In the maln zones of the lowland savanna. 
From 1987 on, several fertilization experiments were undertaken 
to evaluate the effect of dlfferent rates and lnteractlon of zlnc 
and sulphur wlth phosphorus, and dlfferent rates of magnesium on 
malze and sorghum ylelds In the lowlands and highlands. 



Preliminary results lndlcate 1) There IS in most cases a 
positive response to sulphur, zinc and magnesium for maize and 
sorghum in our research work These 3 deficiencies occurred 
sometimes s~multaneously in some locations, 2 ) Interaction of 
zinc x Phosphorus was significant while the interaction of 
Sulphur x Phosphorus was not, 3) In the case sf Sulphur 
dcf lc ier lc ics  For rn,li7c ttrr b c s t  rate of Su11)hur seem to be 22 
kg S/ha while for sorghum it seems to be around 11 kg S/ha; 4 )  
In the case of Z m c  deficlencies For zlnc, the optimum rate 
seems to be 1 - 2 kg zlnc/ha (5 - 10 kgs Zn S04/ha). To correct 
zinc deflciencles in young maize and sorghum plants, a solution 
of 5g/litre of zlnc sulphate could also be applied up to 3 times 
(once every week), 5 ) In the cases of magneslurn deficiencies, it 
is suggested to use a rate of 50 kg of magnesium sulphate 
(kieserite) per hectare for both malze and sorghum Foliar 
applications of a solution of 10 g/lltre of kieserite could also 
be made to correct magnesium deficlencies on young maize and 
sorghun~ plants 
More research will be conducted on this important subject 

El- Fert+lizatlon of N wlth early malze. 

A serles of fertilizer trials involving different rates and 
tlming of N fertilr~er are belng conducted wlth early maize 
varieties In the lowland savanna of North Cameroon 
Results are not yet available 

C- Effect of "Dreche" (Brewery Resldue) and Cotton Cake (Tourteau 
de Coton) 

licsc2arch co~iductcd w 1 th d i f f e r  cri t levels of " s u n  dried" dreche 
used as a supplementary source of fertilizer on malze and sorghum 
along with a moderate amount of fertllizer(90 N - 40 P,O, - 40 K,O 
kg/ha for malze, and (45 N - 40 P,O, - 40 K,O kg/ha for sorghum) 
reveals that 1 ) tile u.;e of fertillzer alone increase grain yield 
of up Lo 113% for mdize and up to 115% for sorghum over checks, 
2) the contbined use of fertilizer plus dreche increased yield of 
up to 210% for maize and up to 307% for sorghum, 3) The best 
rates of drcche seem to be between 400 - 800 kg (applied banded 
with fertillzer at planting) 

O t h c r  cxpcrl~rients are be1 nq conductcd coriipnring dreche and 
cotton cake So far both niaterlals appeared to be promising 
sources of supplementary fertlllzer for some locations of the 
lowland savanna 

I11 CTI'TC'IS O F  DIFFEIIENI '  S F E D  TREATMENlT ON IMPROVED MAIZE AND 
SORGIiUM V A R I E T I E S  I N  THE LOWLAND SAVANNA OF NORTH CAMEROON 

A set of trials on cherillcal seed tre~ltnient was conducted 
wl th lniproved maize and sorghum varieties at 6 research 
substations and in farmers' fields from 1986 - 1989 The main 
objective of t h ~  s r~c;vnrch work was to detrrmlrle the response of 
l111provr~d r n ~ l  L 7~ cjrltf s o r  ghu~i vc l r l  c l  I r s  to di f fc2rcrlt seed trea tn~ents 
in the lowland savanna of North Cameroon Experlrnental evidence 
accumu- lated in thls study lndlcates that 1) In the lowland 



savanna zones of North Cameroon, because of hlgh levels of soil 
lnsect pests ~nfestatlons, an effective seed treatment 1s very 
important In many cases 1-1 order to have an adequate crop 
establlshment and relatively good and stable yields of the 
~mproved malze and sor- ghum varletles The use of seed 
treatments gave maxlmum yleld Increases of 101% (4.2t/ha) for 
malze, and 130% (2 5t/ha) for sorghum (over the untreated plots) 
In these trlals, 2) In general, malze and sorghum crops treated 
wlth Marshal 25 ST and Furadan 10G produced slgnlflcantly hlgher 
ylelds than those of the un- treated plots or those wlth Thloral 
(wldely used by the farmers of thls reglon) Thls is paltly due 
to a greater plant stand establlshment obtalned wlth the use of 
these 2 chemicals There were usually slgnlflcant differences as 
to plant stands, due to seed treatments, 3) The lnteractlon 
between varletles x seed treatments was not slgniflcant in these 
trlals, 4) The lmproved sorghum varleties seemed to respond, on 
the average, more to seed treatments than the lmproved malze 
varletles; 5) The results obtalned In farmers fields on the 
posltlve lmpact of seed treatment Marshal confirmed those 
obtalned on-statlon, 6) Prel~mlnary economlc conslderatlon based 
on on-farm trlals suggested a 33 1 beneflt/cost ratlo In favor 
of the use of Marshal as seed treatment over Thioral. 

IV EFFECT OF GRADED STEPS OF IMPROVED AGRONOMIC TECHNOLOGIES ON 
MAIZE AND SORGHUM IN THE LOWLAND SAVANNA OF NORTH CAMEROON. 

A set of trlals were 
conducted In thls subject 
from 1987 to 1990 to 
evaluate the lmpact and 
lnteractlons of 3 ~mproved 
t e c h n o l o g l e s  
( fertll~zation, seed 
t r e a t m e n t s ,  a n d  
conventlonal tillages) on 
ylelds of dlfferent malze 
and sorghum varletles It 
was found - among other 
thlngs that 
1) Both crops showed 
slgnlflcantyleld responses 
to the three technologles 
when applled slngly or In 
comblnatlon, 2 the 

WIBL. OF G I W F D  SIX1 6 IJF IMl RUVEU ALILONOWIC TELILNOMGIEG 
ON W Z E  AND SDHCIICW YIELD IN THE IBWLAND (1087-I9~9) 

Seed treatment Conventional tillage 

magnitude of the responses varled wlth crops, varleties, years 
and rainfall reglmes, 3) the maximum grain yleld increases for 
malze ( +  289%) and for sorghum (+308%) over the control 
treatments were obtalned wlth the comblned use of these 
strategies, 4) the average relatlve contrlbutlon (wlth respect 
to total graln ylelds) of fertlllzation (27-31%) was greater than 
that of seed treatments (22 5 to 27 7%) - whlch was greater than 
conventlonal tlllage (17 5-17%) For each crop, there was - In 
many cases - some s~gnlflcant and poslt~ve lnteractlons among the 
lmproved technologles - as well as between these factors and the 
varletles, suggesting dlfferent packages of cultural practices 
for the dlfferent varletles 



V- MANAGEMENT OF WEED AND STRIGA IN THE LOWLAND SAVANNA OF NORTH 
CAMEROON 

A- Weed Management studles 

Several trials were undertaken ~n an effort to manage weed 
on alaize under conventional ti 1 lagc and rn L ~ I ~ U I I I  tillage (with no 
land preparation) The maln weeds species identified in our 
research plots so far were Spermacoce sp, Commelina sp, 
Mitracarpus sp, Leucas sp, Ipomoea sp, Digi-taria sp, Pennisetium 
sp, Cassia sp, Cleonie sp, Celosla sp, Kyllinga sp In our test 
plots and on many farmers fields, Prlmextra and LASSO GD ( 4  - 
6L/ha have been quite effective as pre-emergent herbicides on 
many cases However, some weeds ( like Comrne_l_i~a benqkalensis ) are 
becomlng dominant In farmers' flelds and on station causing 
severe damage to maize and sorghum The management of these 
difficult weeds 1s a burden on the farming operation Regarding 
our study wlth post-emergent herbicides it was found that 
BASAGRAN and LADDOCK (4 l/ha) were quite effective for weed 
control on malze 

A set of trials have been recently conduct~d to evaluate 
(1 f rercxrl t nit: thods of wcxtv3 111 ~rl,~yc~nc~rl t on III i 11 i IIIIIIII L l  llage So far 
the use of Gralnmoxone or BASTA (3 l/ha) applied in combination 
with Primextra or LASSO GD (4 l/ha) had a satisfactory 
performance in many cases More research should be conducted in 
this inlpor tan t and complex sub J ect 

B- Striga Management 

SLrlga ( particularly S trlgn herln-ontheca ) 1s an important 
constraint to malze and sorghum production in many locations of 
the lowland savanna Slnce 1988 our team has carried out a series 
of experiments on strlga in the lowland savanna in order to find 
practical techniques to prevent or alleviate s triga damage on 
nlalze and sorghum 

The Integrated approach used lnvolved tho testing of maize 
variety ( ~ n b r ~ d  lines, open pollinated and hybrids) from IITA and 
the NCRC Breeding Programs, the testing of agronomic practices 
( such as herblcldes, ~ntercropping, planting dates, minimum 
tillage, N x plant populations, hand pulling ) 

In addition, 2 surveys were conducted on the subject with 
soalc SODCCO'I'ON Chlefs of zoncs and some farrncrs In the regions 
i N o r  t I 1 1 - 1  WPC, t c ~ r ~ t f  S o u  t11 I' I < ,  t 13c~r1otl~ 0 1 1  t o f  30 Chiefs of 
LOIICS, 2 8  stated that Striga is an important constraint for maize 
productlon in their zones of action Fifty percent (50%)request- 
ed help from IRA on thls matter 

The preliminary survey conducted with 35 farmers in three 
sectors, Touboro, Tcholllre, and Ndock reveals that most of them 
consider Strlqn as  a srriouc; threat for sorghum and maize 
productlon I rl Chclr vl l lc>qcs I o nvold S trlg<~, t h c y  suggested the 
following practices early planting, good weedlng, or to let the 
fleld under fallow They have observed Striga lncldence in the 



fleld after 3 - 5 years of cropplng, and mostly in the sandy 
solls. They observed that the following crops tend to alleviate 
the Strlga lnfestatlon cotton, groundnuts, cowpea and sesame 
All the farmers are interested In having information on control 
Strlga In thelr field. 

Regarding the prevention methods tested In our research 
program lt seems that the most promlslng ones are : 
hand pulllng, and use of solutlon of 20% Urea. These methods are 
belng extended to farmers' fields. 

Concerning methods of reduclng the strlga damage In the 
fleld, some encouraging prellmlnary results were obtained wlth 
minlmum tlllage, use of Crotalarla as trap crop, crop association 
malze or sorghum /cowpea , and early plantlng 

VI- TASTE TESTS WITH MAIZE AND SORGHUM (1986 - 1990) 
A serles of preliminary taste tests were carrled out 

successfully wlth dlfferent newly available lmproved malze and 
sorghum varletles In several vlllages of the lowland savanna of 
Northern Cameroon For Malze : concerning the malze variety CMS- 
8501 (for dry malze), out of 80 famllles who participated in 
thls test In the 1987 cropplng season 89% of them like ~t very 
much CMS-8501 IS the varlety most widely cultivated In the 1990 
cropplng season Regarding the yellow malze CMS-8704 (for fresh 
consumptlon) out of 150 famllles who tested ~t In 1988, a group 
of 85% llke it very much and requested seeds for planting As for 
the early yellow maize CMS-8806 (for fresh consumptlon) out of 
110 familles who tested lt In 1989 a group of 90% liked it very 
much These 2 yellow malze are belng extended to the farmers as 
"green rnalze for hunger period" For sorghum the improved 
varlety CS-61 was tested ln 1987 by 55 families, 77% stated they 
like ~t very much As for sorghum CS-95 ,  out of 62 families who 
partlclpated In thls test ln 1988, 69% stated they like ~t very 
much 

11- ON-FARM ACTIVITIES AND IMPACT OF THE NCRE CEREALS 
AGRONOMY UNIT (1986 - 1990) 

- Preparation of 5 production guldes on maize and sorghum for 
the extension agents of North and Adamaoua Provinces 

- On-farmtests/demonstrat~ons of NCRE varletles and agronomic 
practices wlth SODECOTON More than 60 tests/demonstrations 
were conducted durlng this perlod on farmers flelds located 
In dlfferent vlllages (uslng plots size of 2500 m2) More 
than 50 farmers In each village came to vislt these test 
plots These tests are also used as a tralnlng opportunity 
for the extenslon agents as well as for the farmers 

- A set 21 on-farm tests/demonstrations were conducted wlth 
MINAGRI extenslon agents In the Adamaoua Province 

- Flve demonstration plots were set up at ENIA Pltoa, near the 
market durlng the last 5 years More than 200 farmers came 
to vlslt these plots 

- Organlzatlon of 6 field days for the farmers and Extension 
gents 



- As requested, we have provided direct technical assistance 
to many farmers 

- Five taste tests have been conducted wlth the NCRE Maize and 
Sorghum varieties involving more than 300 farmers families 

- "Operation green maize for the hunger period" (mals de case 
pour periode de soudure) conducted In cooperation with 
TLU/Maroua ~nvolved more than 500 farmers families. The 
operation was quite successful and will continue in the 
near future with more than 1000 farmers famllies 

111- AGRONOMIC TCCIINOLOGIES AND VARIETIES RECOMMENDED BY THE NCRE 
CCRCALS AGRONOMY UNIT - WHICH HAVE BEEN OR B E I N G  EXTENDED TO THE 
FARMERS AND IMPACT (1986 - 1990) 

A set of improved cultural practices have been tested by our 
team in several IRA substations and in farmers' fields at 
different locations They are included In 5 production guides on 
maize and sorghum whlch have been prepared by our team Among 
the technologies extended to the farmers for improved and 
sustained maize and sorghum production, lt can be mentioned. 

-Planting in line 
-Appropriate plant densities (~ntra-rows and inter-row spacmg) 
-Appropriate planting dates for different zones 
-Tertilization recolimendation for different yield goals 
-Weed control and herbicide recommendation 
-Seed treatments 
-Tied-ridging 
-Land preparation methods 
-Recommends tion for crop rota tion 
-Methods for Striga prevention (hand pulling, use of Urea 
solullon ) 

I B - Varieties selected by NCRE breeders in cooperation with 
our team and extended in North Cameroon. 

1- NCRE Malze Varieties . 
(a) lowland malze : 

- CMS-8501, TZPB SR and CMS-8503 for dry grain 
consumption 

- CMS 8704, CMS-8806 and POOL 16 DR SR for "green rnalze 
< , c > I ~ ' ~ u I I I ~  t i011 

(b) Hlghland Malze 

SI1ABA I for fresh and dry maize consumption 

2- Sorghum Varieties . 
- CS-95, CS 61 and Damougari 



3- Other crops : 

- Crotalarla carlcea - recommended as a legummous green 
manure for sol1 fertlllty improvement and weed 
suppression Thls specles IS belng used successfully 
by MAISCAM and IRA In a crop rotatlon pattern 

- Plgeon peas and soybeans : two leguminous grain crops 
for graln consumption and for sol1 lmprovement 

I1 IMPACT WITH MAIZE 

In North Provlnce, lt IS estlmated that more than 15 000 farmers 
(~ncludlng SODECOTON farmers) are uslng the NCRE malze varletles 
as well as most of the recommended agronomlc practlces for malze. 
The reglon lnvolved are mostly The South East Benoue, the West 
Benoue, and North East Benoue areas Durlng thls period (1986 - 
1990) and In the whole reglon, the average yleld of malze per 
hectare (productlvlty) IS estlmated to have about tripled (around 
3 t/ha) Some farmers' have reached up to 6 t/ha of maize In the 
south east Benoue area It 1s estlmated that durlng thls perlod 
the area under malze productlon (under SODECOTON and non SODECO- 
TON supervlslon) has nearly doubled In the North Provmce 
(around 30 000 hectares) Furthermore due to the use of streak 
resistant varletles of rnalze - along wlth lmproved agronomlc 
practlces, the malze yleld have been relatively stable in splte 
of some erratlc ralnfall patterns It is believed the maize 
productlon In the lowland savanna wlll further Increase - partly 
because of favorable agroclmatlc marketlng cond~tlons (New 
malze processing plant at MAISCAM near Ngaoundere 1s using also 
lowland malze) In summary, the prospects for maize area 
expanslon and lncreased productlvlty are qulte good for the near 
future - lf there 1s some lmprovement In the supply of maize seed 
of NCRE varletles and the necessary agricultural lnputs 
(fertlllzer, herblcldes and seed treatments ) 

In the Adamaoua province, lt IS estlmated that more than 1000 
farmers are uslng the recommended malze varlet~es SHABA I and 
following some of the lmproved cultural practlces The major 
constraints to malze expanslon In thls Provlnce are lack of seed 
and an efflclent extension and development agency There IS a 
great lnterest among the farmers to grow malze, partly because 
of favorable marketlng condltlons Slnce 1986, the average, the 
average malze yleld per hectare has doubled (around 2 t/ha) in 
thls Provlnce 

B- Impact wlth Sorghum 

According to SODECOTON, the rate of adoptlon of improved 
practlces In sorghum productlon In the Extreme North and North 
Prov~nce has lncreased s~gnificantly It can be seen in the figure 
below 



APPLICATION OF IMPROVED CULTURAL PRACTICE6 TO SORGHUM 
BY FARMERS IN THE COTTON BELT OF NORTHERN CAMEROON 

T b o u ~ b n d ~  H * ~ W r a b  01 O o q h w m  
6 0 

I 80RCHUM PLANTED BFFD TRFATFO 
AFTER COTTON 

PLANTINO I N  LINE UBlNQ UREA 

4 5 IN SERVICE TRAINING 

011- Lilt- job  tralr1l11g of 1 l i A  courltc~ p a r  l s t o r h i c i a r l s ,  and 
o thcr pcrson~lel in agronomy and research ~mnage~nent has been a 
continuous process 

- a total of 16 IRA technicians and recorders have been 
trained by our team during this period (1986 - 1990) 

- a group of 45 extension agents of SODECOTON and MINAGRI have 
been trained rn intensive cereals crops production 

- One counterpart completed an M Sc degree In agronomy at the 
Unlverslty of Arkansas (U S A ) in 1988 

- Another counterpart - went to CIMMYT (Mexico) to attend a 
5 months course on maize agronomy He has been selected to 
study for a M Sc degree in agronomy In the U S A. 

- Organization of 6 field/tralning days for development and 
ex tenslon agents 

4 6 PRIORITIES FOR FUTURE RESEARCH 

The following research themes should recelve priority in the 
future 

I -  Conlinue the dcvelopn~ent of practical conservation farm~ng 
technology for improved and sustainable cereal-based 
cropping systems In the lowland savanna of Northern 
(-,1111(>r 0 0 1 1  I ~ , I ~ , O ( ~  o r 1  t I I P  ( o ~ ~ r ~ ~ r j i  I I ~  ril 11 1 t - o t )  tai ned so f as 
in our sludy, e~tiphasls should be put or1 t~sting the ginin~urn 
tillage system in farmers' fields located in different 
agrocliniatlc conditions Development of cultural practices 
related to minimum tillage llke weed control, insect pest 
con t ro  1 ~iiu lch and rc.; idur management , f cr ti l i zer management 
should receive greater attention 



2- Contlnue the study of lmproved fallow management including 
a wlder range of shrubs legumlnous species - which have 
potentlal for lncorporatlon In cereal-based cropplng 
systems Leguminous fallow as a relay crop as well as in 
rotatlon system can asslst In lmprovlng nutrlent cycllng, 
organlc matter, sol1 structure, weed suppresslon, 
blologlcally flxed nltrogen and mulch - and maybe strlga 
suppresslon Therefore they can help achieve greater 
sustamablllty of the malze based cropping systems 

3- Contlnue the crop rotation research (legumes graln and green 
manure wlth cereals) wlth and wlthout incorporation of crop 
resldues as a practical way to reduce chemlcal fertlllzer 
lnput and malntaln sol1 fertlllty Thls rotatlon study 
should also be conducted In farmers' fields under different 
agrocllmatlc condltlons Economlc evaluation of the 
different rotatlon patterns should be done 

4- Contlnue to monltor the problem of secondary and micro- 
nutrlent deflclencles In malze and sorghum on statlon and 
In farmers flelds So far there has been an lncreas 
occurrence of secondary and mlcronutrients deficiencies 
(Sulphur, Magnesium, Zlnc), In the cereal crops More 
research should be conducted In order to determme practical 
and economlc ways to alleviate these deflclencles 

5- More agronomic research should be conducted on Striga with 
malze and sorghum Emphasls should be put on testlng trap 
crops (legumlnous) as well as the addltlon of organlc matter 
to lmprove sol1 fertlllty, and physlcal conditions and 
eventually suppress strlga Survey on strlga lncldence and 
lmpact In farmers's flelds In the lowland savanna should be 
lntenslfled Methods of prevention agalnst Strlga llke hand 
pullmg, use of urea solutlon should be extended to the 
f armers. 



5 SORGHUM AND MILLET RESEARCH U N I T  

Sorghuol and pcarl llet are the major cereals cultivated 
throughout the three provinces Northern Cameroon The importance 
of these cereals wlthin the region Increases as one moves from 
south to north corraspondlng closely wlth the decrease in 
rainfall and shorter growlng season The comblned production of 
these crops in 1988-89 was estimated to be more than 515,620 
metric tons from an area of more than 650,000 hectares in the 
North and Tar North provinces Sorghum is grown during the rainy 
season (June-October) on light textured sol1 and constituted 
about 65-70% of the total production The post rainy season 
sorghum, locally known as "Pluskwarl", is a transplanted sorghum 
grown in heavy sol1 (Vertisols) during (Oct -Feb ) on the 
residual soil moisture which constitutes about 25-308 of the 
total production Pearl mlllet 1s grown in the rainy season and 
constitutes only 5% of the total production Yield of these 
crops in traditional systems 1s very low, sorghum yielding about 
750 Kg/ha and nilllet about 540 Kg/ha These crops are mostly 
cultivated by subsistence farmers who have llmited resources and 
they rarely apply chcniicnl fertlli7ers T h e w  crops are grown 
i n  rotatlorl wl th cotlon or yrourldr~ut, and of ten nixed with small 
proportions of cowpea or groundnut or early and late type sorghum 
or millet The objectives, constraints, accomplishments, 
training program and oth~rs are explained under 5 1 for sorghum 
c~rxl  p c n r l  mi 1 lcl brr~cd iny  and under 5 2 for s o r  yt~um and millet 
a y ronorny 

5 1 SORGHUM AND MILLET B R E E D I N G  

5.1 1 I N T R O U U C T I O N  

The NCRE Sorghurn and Pearl Millet Improvement Program was 
cstdblishcd i n  198? whlrh sttmulnted the reactivation of sorghum 
arid pcarl ~irille t brccdi r q  prograin af tcr a hla tus of about eight 
years due to shortage of national staff Efforts from the begin- 
nlng till have been directed toward development of a solid 
natlonal program through short and long term breeding strategies, 
taklng into consideration the constraints identified for the 
production of both sorghum and pearl millet crops in North 
Cameroon 

The research actlvlties during thls perlod (1985-1990) were 
carried out over an area of 130,000 ~ m '  ranging from 8' to 13' 
latitude north and covering two broad ecological zones as 
clcLcrnirncv1 b y  r,~lnfdll Zone I has a rainfall range of 300-800 
ean/year where bolh sorghum and pearl millet are grown Zone I1 
has a rainfall range of more than 800 and less than 1000 mm/year 
where sorghum and rnalze are grown In general Zone I1 has more 
area under sorghum than ~nali-e In these zones, white grained 
varieties are preferred, although yellow g r a l n  varieties are 
important in some areas All sorghum 1s produced for human 



consumption mainly as porrldge or "fou-fou" Red grained 
varletles are extensively grown and malnly used for making local 
beer known as "B~11-Blll" 

5.1.2 OBJECTIVES 

The prlmary objective of the program IS breedlng of sultable 
cultlvars/hybrlds of sorghum and pearl mlllet that would glve 
hlgher ylelds with greater stability across a range of 
enviroments These cultlvars should be reslstant to diseases, 
and pests and should have a graln quallty acceptable to farmers 
and tolerant/-resistant to Strlqa and drought stress. They should 
also flt m t o  the mono and mlxed croppmg (cowpea, peanut) 
pattern found In northern Cameroon 

The secondary objective IS the development of nat~onal man 
power through hlgher education and tralning abroad as well as on- 
the-job tralnlng In the dlsclpllne of sorghum and millet 
breedlng 

The following priorities were established In order to achieve the 
prlmary 0bjectlves 

- Screen~ng available germplasm wlthln Cameroon to ldentlfy 
sultable llnes to be released as cultlvars or used as 
parents for desirable tralts for future breedlng programs 

- Introduce and screen developed materlals from international 
and natlonal programs to identify sultable llnes to be 
released as cultlvars or used as parents for future 
breedlng programs 

- Screen segregatlng materlals introduced from other research 
lnstltutlons where appropriate parents have been used 

- Develop segregatlng materlals from the introduced and local 
germplasm to identlfy sultable llnes to be released as 
cultlvars for dlfferent ecologlcal zones of northern 
Cameroon 

- To evaluate the ldentlfled cultlvars for wider adaptablllty 
and stability for yleld performance In the dlfferent 
ecologlcal zones In north-Cameroon through multilocat~onal 
testing 

5.1.3 CONSTRAINTS 
5.1.3.1 Sorqhum Breedlnq 

The major constraints being addressed through sorghum 
breeding are as follows (ln order of prlorlty) 

- Lack of sultable varletles and hybrlds wlth desmable 
quallty and agronornlc tralts llke early duration and 
resistance to drought stress (90 days niaturlty cycle in 
seml-arld zone), or medlum duratlon (110-130 maturity cycle 
In sub-humld zone) wlth hlgh and stable yleld potential 

- Development of sultable varietxes reslstant to Strlqa 
hermonthica for dlfferent ecologlcal zones of northern 
Cameroon as most of the local varletles are susceptible to 
thls parasltlc weed 



- Lack of sultable varxetles and hybrids wlth desirable 
agronomic traits and resistant to various foliage diseases- 
-like grey leaf spot (C~rcosp-oya_ s-orgh_ii), oval leaf spot 
( Ramulisp-ora sorghic0~1~ ) , shooty strlp ( Ravul-ispora sorqhii ) 
and anthracnose (_C_ollectrichum gramin~cola)-- and grain 
diseases--particularly long smut (Tol~~osporium 
ehrcrlbcrghii) far the sernl-ar~d 7onc and grain mold for the 
sub-humid zone of northern Cameroon 

- Improvement In local varieties with desirable agronomic and 
quality tralts ( bold seed, wlthout brown sub-coat and medium 
fllnt vltroslty) as most of them are lacking in these 
traits 

- Lack of suitable varletles/hybrlds wlth deslrable agronomic 
traits and reslstant to varlous pests particularly head 
bugs, rnldge and stem borer In different ecological zones of 
northern Cameroon 

- Lack of technology In the transplanting of muskwari sorghum 
In Vertzsols and In the control of weeds before trans- 
planting arc major constraints in niuskwnri production 

5 1.3.2 PEARL MILLET BREEDING 

The major constraints berng addressed through pearl millet 
breedlng are as follows (in order of prlorlty) 
- Lack of sultable varieties wlth desirable agronomic traits 

llke cnrly niatur~ ty cycle (75 to 85 days) with higher levels 
of yleld perforrriarlce and stability across a wide range of 
environments 

- Lack of suitable varieties wlth deslrable agronomic traits 
and reslstant to varlous diseases--particularly ergot 
(C 1avLcrps f u q i  f o r m i  s Loveless ) ,  head c;nlut 'I'glypospgr$u~ 
p n ~ c ~ l a r ~ a e  Bref ) and downy mlldew (Scelerospora 
qraminicola ) 

5 1 3 3 CONSTRAINTS AFFECTING-THE WORK OVER_-PAST-FIVE YEARS - 

- A major problem 1s the inadequate number of scientists and 
technicans attached to the Sorghum and Mlllet Breeding 
Program The sclentlst attached needs more training and 
motivation to get real output in thls program because this 
program deals wlth three crops and wide areas of north 
Cameroon 

- Other proble~us ~ncludes the lack of good physical facilities 
for research, the lack of cold room for keeping breeding 
material and the lack of adequate research equipment 

5 1 4 ACCOMPLISHMENTS 

Wi L h  L h c  cstabllshmcnt of the NCRE Project, the IRA Sorghum 
and Pearl Millet In~provenient Program has developed into a solid 
national program The achievements are presented below on the 
basis of each sub-goals of Work Plan for the perlod (1986-1990) 



5.1.4.1 G e r m p J a s m  Collection, Evaluation and Introduction: 

The breedlng materlals of rainy season sorghum, muskwari 
sorghum and pearl mlllet have been introduced from ICRISAT and 
~ t s  on-golng program in Afrlca, other natlonal program such as 
Indla, Ethopla, Nlgerla, Z~mbabwe, Zambla, Senegal, Niger, Mali, 
Burklna-Faso, Sudan, Chad, France, USA and Mexico to develop a 
solld base for the natlonal program In all 3480 accesslons of 
ralny season sorghum, 142 accesslons of muskwarl sorghum and 741 
accesslons of pearl mlllet were lntroduced from these resources. 

The national breeding program In collaboration wlth ICRISAT 
Genetlc Resources Unlt evaluated 1827, 210 and 850 accessions of 
local Cameroon germplasm rainy season sorghum, muskwari sorghum 
and pearlmlllet, respectively during dlfferent crop seasons The 
muskwarl and pearl mlllet local germplasm were also collected 
throughout the North-Cameroon Data were collected on morpho- 
logical, taxonomic and agronomic tralts and sent to ICRISAT for 
computer analysls to ldentlfy a range of genetlc varlabillty for 
various characterlstlcs A detalled classlflcat~on of these 
germplasm collection will be published later but at present 
computer data IS ava~lable for reference The local germplasm 
is also utlllzed In our natlonal sorghum hybrldlzatlon program. 

5.1 4.2 VARIETAL DEVELOPMENT AND TESTING PROGRAJ: 
5.1 4.2 1 elect~on and Hybr~d~~atlon P r o g r a m  

The lntroduced and local materlals helps us to identify 
genotypes wlth desirable tralts The genotypes reslstant/tolerant 
to Strlaa hermonthlca (CS-95, CS-54, Framlda, 82-S-51 and ICSV- 
1008), resistant to diseases such as grain mold (M35610, IS 3547, 
IS2385, 1524955, CS-251, CS-278, CS-95, MR905 and Yolobri), gram 
smut (MR836, MR905, 5-35, CS-54, CS-63, CS-95, CS-61, CS-218, CS- 
210 and Damougarl) and varlous follage dlseases (CS-34, CS-63, 
5-35, CS-95 CS-54, CS-130, CS-210, CS-218, MR905, MR836 and 
Gambella 1107) and various pests such as stem borer (IS5469, 
PB83661-1, 1518584, IS10795, S-35, CS-95, CS-141 and Wongtosho) 
have been identlfled through the evaluation of international 
graln mold, multlple dlseases, stem borer and Striqa hermonthlca 
nurseries durlng last Elve years These genotypes have been used 
in our natlonal hybrldlzatlon program to achleve the long term 
ob J ectlves 

In all, 327 crosses have been attempted lnvolvlng local x 
local, local x exotlc and exotlc x exotlc by hand emasculation 
and pollination and are presently in the F1 to F5 generations. 
The selections CS-51 to CS-338 of dlfferent maturity cycles have 
already been tested under Prellmlnary and Multllocation Trlals 
in dlfferent zones and years In the North and Far North 
provinces 

5.1 4.2.2 Varletal Testlnq P r o q r a m .  

- In all, 172 sorghum replicated yield trlals were conducted 
durlng ralny season of 1982-1990 The detalls, number of 
repllcatlons, plot slze, locations, sol1 analysls, amount of 



fertilizers used, plant denslty and other intercultural 
operations are presented in the NCRE Annual Reports, 1982-1989 
The data on days to 50% flowering, plant height, plant and 
panicle count at harvest, panlcle length, 1000 grain weight and 
grain yield were recorded and statistically analyzed The data 
on other t r a i t s  like cnrly vlqour, p l a n t  count after final 
t h l n n i r l g ,  scoccs on diso,~c,cs, post, peduncle exqertion, lodging, 
senescence, grain traits and overall plant aspects were also 
recorded for all the trials The significant achievements are 
presented below 

5 1 4 . 2  2 1 West Africa Sorghum Varlety-AdaptatlonYield Trlal 
(WASVAT-Early Duration) 

Trials were conducted during 1986 to 1989 crop seasons at 
Guiring Research Statlon, Maroua and promising genotypes, namely 
S-35 and CS-54 a contrlbutlon of our national program were 
included as check varl~tlcs durlng 1986 to 1989 crop seasons The 
data on grain yleld (Kg/ha) of selected entrics for different 
years are presented In Table 1 The F test was found significant 
at the 1% level indicating wide genetic variability for these 
traits None of the entrles out-ylelded the check variety S-35 
Lrs Led u~idrr Llii s t r  i n l  durl r q  1905 and l9fl6, whereas genotype 
ICSV-111 IN and Nnyawhlte out-yielded the local check CS-54 
during 1987 and 1989 crop seasons, respectively During the 1988 
crop season, four qcno types narriely Nagawhl te, ICSV-1054, ICSV- 
1078 arid ICSV-210 outyielded the local check varlety CS-54 (Table . 
1) 

5 1 4 2 2 2 W ~ s t  Afrrra Sorghum Variety Adaptation_lli-e_ld Trial 
(WASVAT-M-ediumnDurapon) 

The trial was conducted durlng 1986, 1988 and 1989 crop 
season at Karewa in ?one-I1 (North province) The local check 
varieties lncluded were S-34 durlrig 1986 and CS-95 a contribution 
from our natlon at program In Cameroon during 1988 and 1989 crop 
season The data on graln yield (Kg/ha) of selected entries are 
presented in Table 1 Durinq the 1986 crop season, four 
yenoLypcs outyieldcd the local check variety S-34 but there was 
no significant difference In graln yield These genotypes were 
IS 915, ICSII-1, ICSV-1004, and ICSV-1063 These were observed 
to be rrslslarlt to foliage dlwases but were susceptible to 
lodglng and grain mold During 1988 and 1989 crop seasons, none 
of the introduced varletles outylelded the check variety CS-95 
(Table 1 ) 

5 1 4 2 2 3 Mu1 t i  loc,~ tion Sorghum Varlety A d a p t a t l o 1 1  Yield Trial 
(MSVAT-Early Duration-Extreme North- Province) 

Thls trial was conducted at seven locat lorls over four years 
( 1983 Lo 1986) in the s~nil-arld zone of North-Cameroon The mean 
perfomlance of graln yield (Kg/ha) over locations and years are 
presented in Table 2 The selection S-35 ranked first and gave 
2 7 2 4 %  hlgher yleld than the local improved check variety IRAT- 
55, indicating a higher level of yield performance and stability 
across a wide range of semi-arid zones (300-80On1m) of North- 



Cameroon. The selections CS-54 and CS-61 also ranked second and 
gave 22.2% higher yield than the local check IRAT-55 and 
indicated a hlgher level of yield performance and stability 
across a range of semi-arld zones These selectlons are not only 
high yielders and stable in yield performance but also good from 
the point of view of plant type, grain quality, diseases, pests, 
and Striaa aspects as well as for drought tolerance. These 
selections have already gone through agronomic studles and on- 
farm testing since 1986 and are presently grown by farmers. 

The varlety S-35 IS presently grown by farmers of Extreme 
North provlnce on about more than 5000 hectares In Cameroon and 
more than 15000 hectares in the Sahelian zone of Tchad. 

Thls trlal was again conducted during 1988 and 1989 with 
twenty flve entrles havlng unproved selectlons developed by our 
national program includmg S-35 and CS-54 as check varletles at 
three locations with two different dates of sowing in the Far- 
North province. The pooled analysis of variance followed and the 
results are presented in Table 3. It is evident from the table 
that genotype C-210, Zouaye, CS-181 and CS-144 gave consistently 
higher yield performance over locations irrespective of date of 
planting, whereas the genotypes Barlang, Guedeng-Guelling, 
ongtosho and Guellng gave hlgher yleld only if planted before 
June 10th over locations. This trial was repeated during this 
crop season to reconfirm the previous results for final 
recommendation of superior vaneties S-35 and CS-54 for the semi- 
arid zones of north-Cameroon. 

5,1,4.2,2.4 Multilocation Soruhum Variety Adaptation Yield Trial 
(MSVAT-Med~um Durat~on): 

The objective of this trial was to find ideal type of culti- 
vars in sub-humid zone of (more than 800 mrn) which will perform 
reasonably well across diffdrent locations. The trlal was 
conducted with medium duration promlslng selectlons contributed 
from our national program and the local check variety YOLOBRI of 
the zone as well as E35-1, a check variety, over four locations 
In each year and over four years (1983-1986) The mean 
performance of grain yield (Kg/ha) of promising selectlons along 
with exotic check E35-1 over years and locations (seventeen in 
Benoue zone) are compiled and presented in Table 4. 

The selections S-34, CS-84 and CS-95 gave more than 21% and 
7 %  higher yield compared with the best exotic check over - 
locations and years which indicated the higher level of yield 
performance and stability across a range of Benoue zone in the 
north province The selections S-34 and CS-95 are not only high 
yielders and stable in yield performance but also good from the 
point of view of plant type, grain quality, foliage diseases and 
pest aspects The selection CS-95 also proved to be resistant to 
Striqa hermonthica (see table 6). These cultivars are presently 
under agronomic and on-farm testing since the 1987 crop season 
and offer scope for further increases in sorghum production in 
this zone provided the extension service will be effective to 
reach to the farmers 



This trial was reactivated during the 1989 crop season after 
develop~nent of new selections Fourteen new selections along with 
check variety CS-95 were evaluated at three locations in the zone 
of the north province The pooled analysis of variance for 
various traits revealed that variance due to genotype and variety 
x loca-tion was significant at the 1% levelb indicating 
differences among genotype as well as between the locations The 
mean performance of grain yield and other traits of selected 
entries are presented in Table 5 Considering the grain yield 
( Kg/ha ) over locations, the genotype DCSH-24 ranked first with 
2402 Kg/ha followed by CS-251 (2265 Kg/ha), CS-95 a check variety 
(2143 Kg/ha) and CS-278 (1961 Kg/ha) These selections were 
observed to be resistant to foliage diseases and pests, low in 
grain mold scores as compared with CS-95, more than 90 days in 
maturity cycle, medium In plant height, at par In gram aspects 
with CS-95 and good in panlcle exsertion 

In addition, the selection CS-251 has white pericarp, 
whereas CS-278 has brown pericarp with whlte endosperm The 
trial was repeated during the 1990 crop season to confirm the 
results but data collection are still in progress 

5 1 4.3 Strisa Resistant and Screenins of Advanced Sorshum Llnes 
for Resistant to Striqa Hermonth~ca* 

Cameroon is probably more severely affected by Striqa than 
any other West and Central African country due to the importance 
of S hermonthica as a parasite of subsistance sorghum 
considering its importance as a major sorghum yield reducing 
factor, resistant breeding programs were initiated following the 
crossing program among local low root stimulant genotypes and 
agronomically elite breeding materials during the 1983 crop 
season The breeding materials for this objective are presently 
under selection and evaluation process The results are presented 
in brief 

Field screening is very reliable provided the Strlaa 
infestation 1s regular over tlme, the experimental area homo- 
genous, the experimental design and criterla of evaluating 
resistance are appropriate Taking lnto consideration these 
factors, a farmers' fleld heavily infested with Striaa was 
selected at Ndonkole near Maroua to inltiate the screening of 
advanced sorghum lines resistant to Striqa hermonthlca To create 
a suffi-cient Striqa population, Striqa seeds collected from 
outside of this trial were added every year (1983 to 1990) before 
planting sorghum The national sorghum Strisa nursery were 
evaluated in this fleld following the checker board design 
developed at ICRISAT 

The performance of selected cultivars over years against 
Striqa hermonthlca are presented in Table 6 The Striqa count 
taken at harvest for example In susceptible check CK60B indicated 
that the level of Striqa infestation increased overti~i~es The 
population increased from 307 plants/8 mZ plot in 1983 to 651 
plants/m2 plot (mean over seven years) in the susceptible check 
(Table 6) This shows that each year there was fairly a high 



level of Strlqa infestation and identification of certain 
genotypes as reslstant can be regarded as due to their genulne 
effect of tolerance and not due to the irregular appearance of 
Strlqa 

Conslderlng the overall performance over years the genotypes 
llke CS-95, CS-35 and CS-54 confirmed thelr better resistant to 
Strlqa hermonthlca than the known reslstant check Framida (Table 
6 1 

Out of thirty four crosses attempted between local x exotic, 
exotlc x exotic and local x local, nine crosses presently in F6 
generation have shown their superlorlty In hlgh 1000 grain 
welght, longer panicle length and bold seed slze compared with 
resistant check Framida during the selection program followed 
under thls lnfested Strlqa fleld These are presently evaluated 
under the natlonal Sorghum Strlqa Nursery durlng thls crop season 
and results wlll be available by end of Jan., 1991. 

5.1.4.4 Hybrid Development and Testinu Proqram: 

The objective of this program is to ldentlfy male sterile 
lines as well as restorers to develop superlor hybrids to open 
pollinated varletles sultable for rainfed as well as irrigated 
condltlons ln the dlfferent ecological zones of north-Cameroon. 
To meet this objectives, 45 B/A pairs and 16 B/A pairs of sorghum 
recently bred by ICRISAT and Texas A&M University, U.S A. were 
mtroduced durlng 1986 to 1989 crop seasons During the crop 
season, 30 B/A palrs of sorghum whlch are adaptable and resistant 
to diseases and pests were malntalned by selfing and artificial 
polllnatlon Moreover, 125 new hybrids were developed using these 
male sterlle llnes and restorer llnes from the natlonal program 

Under the hybrld testlng program, 12 sorghum hybrid 
replicated trlals were conducted durlng the 1986 to 1989 crop 
seasons. The achievements are presented in brief 

5.1.4.4.2.1 Cameroon Sorqhum Hybrid Observation Nursery (1987- 
1988) : 

The 125 newly developed hybrids were evaluated under this 
nursery at Gulrlng, Maroua In Zone-I and at Karewa in Zone-I1 
locations durlng 1987 to 1989 In dlfferent trials Four hybrlds, 
namely DCSH-15, DCSH-34, DCSH-24, and DCSH-13 gave 13% higher 
ylelds than check variety S-35, whereas, they gave more than 9% 
hlgher yleld than check varlety CS-95 at Karewa locations over 
the last three years These hybrlds were observed to be early in 
maturity, semi-dwarf to medium in plant height, possessed longer 
and seml-loose panlcle, smaller In 1000 graln welght and at par 
reslstant to diseases, pests, lodglng and overall plant aspects 
compared wlth check varletles S-35 and CS-95 



5 1 . 4 . 4  2 . 2  West Afr~ca Sorqhum Hybrid Trlals (WASHT): 

This trial was conducted from1986 to 1989 at Guiring, Maroua 
(Far-North) and Agri-Lagdo, Karewa (North) to find ideal type of 
hybrids The data on grain yield are presented in Table 1. The 
varieties S-35 and 5-34 or CS-95 were included as local checks 
at Guiring and Karewa locations, respectively During the 1986 
crop season, three hybrlds namely ICSH-311, ICSH-5 and ICSH-159 
gave more than 15% higher ylelds than check variety S-35 at 
Guiring, whereas, ICSH-228 and ICSH-231 gave more than 5% higher 
yield than check variety S-34 (Table 1) During the 1987 crop 
season, the hybrid ICSH-479 outyielded the check variety S-35 and 
gave only 5% higher yield at Guiring None of the hybrids 
outyielded the local check variety CS-95 at Karewa location 
(Table 1) Similarly, three hybrids namely ICSH-89002, ICSH-507 
and ICSH-780 gave more than 15% hlgher yields as compared with 
local check variety S-35 durlng the 1989 crop season at Guiring 
(Table 1 ) 

5 1 . 4 . 4  2 .3  Internatlonal-Sorqhum Varlety and Hybrid Adaptation 
Trlal (ISVHAT) 

This trial was conducted at Guiring during the 1989 crop 
season The data on grain yield of the best entries are presented 
in Table 1 Considering the grain yield (Kg/ha), four entries 
namely Naga-white, ICSH-798, ICSH-310 and ICSH-401 gave more than 
25% higher yield than the check variety CS-54 In conclusion, ten 
hybrids outyielded local check variety CS-54 in this trial, 
whereas it ranked among four best varieties . 
5 1.4.5 Development of Nucleous/Breeder's Se& of Promisinq 

Soruhum Llnes: 

- The nucleous seed of selections CS-51 to CS-338 were 
developed and maintained in the seed store for future use 
durlng the last five years (1986 to 1990). 

- The breeder seeds of 5-35, CS-54, CS-61, S-34 and CS-95 were 
multiplied in every crop season since 1986 and were 
available to all sorghum researchers as well as seed 
multiplication agencies in Cameroon and Tchad In all, more 
than 15 tons of seed were produced during last five years 
(1986-1990) and were supplled to all above sources as well 
as to farmers 

5 1 4 6 Muskwar i Sorghum_ Variety--Development _and T-estins Proaram* 

Muskwari cultivation is only possible in the area of 
Vertisols, a black clay soil which has higher water holding 
capacity called Karral in local language in northern Cameroon 
It belongs to the Durra and Caffra snowden sub-series and include 
many varieties The broad classification as Safrari (SAF.), 
Madjere (Madj ) ,  Bourgouri (Bourg ) ,  Adjaqamari (Adj ) ,  Soukatari 
(Souk ) ,  Mandourwiere (Mand ) and Soulkeire (Soulk ) In all, 350 



collections of these group of varletles as well as collection 
from Mall, Nlgerla and Maurltanla were evaluated and selection 
program were followed durlng off-season (Oct -Feb.,) from 1982 
to 1989 

In all, 14 trials were conducted durlng 1982 to 1989 crop 
season and total of 350 different selections were evaluated under 
dlfferent trlals over elght years. The gram yleld (Kg/ha) over 
years of selected muskearl selectlons are presented in Table 7. 
It is evldent from the table that the selection Bourg.-28 gave 
more than 12% higher yield than the check variety SAF -40 
followed by SAF 2 (8 15%), SAF -6 and SAF 7 (4 82%), Bourg -19 
(3.32%) and Bulk Madj (2 69%) wlthout any lnput use. These 
selected cultlvars were observed to be early In maturiety after 
transplanting (85-95 days), medlum In plant helght (130-150 cm), 
medlum In panlcle length ( 15-20cm), and wldth (18-25cm), good ln 
gram quallty aspects, bold seed slze (1000 gram weight ranged 
28-42 gms) and resistant to varlous dlseases and pests 
Therefore, these genotypes offer scope for further genetical and 
agronomlc studles to enhance the muskwarl sorghum production In 
thls reglons 

5 1.4 7 Pearl Mlllet Varietal Development and Testinu Prouram 
Under varletaldevelopment program, In all, 741 crosses/pro- 

genles In F1, F2 and advanced generatlons from diverse germplasm 
~nvolvlng local Cameroon and other West and Central African 
countries were introduced through ICRISAT, Hyderabad, India and 
Sahellan Centre, Nlamey, Nlger as well as dlrectly fron Univer- 
slty of Georgla, U S.A Thls materlal are presently under selec- 
tlon ln dlfferent generatlons The selectlons CPM-1 to CPM-25 
has already been evaluated under prellmlnary yleld trlals In 
dlfferent years (1987 and 1988). The best performing selectlons 
along wlth local cultlvars have been evaluated under 
multllocatlon varlety adaptatlon yleld trlals during the 1989 
crop season and are under evaluation to confirm the results 
durlng the 1990 crop season. 

In all, 24 replicated yield trlals were conducted at Guiring 
Research Statlon, Maroua and other locations under the varietal 
testlng program The data on varlous quantltatlve trlates were 
recorded and statlstlcally analysed for each experiment The 
achievements from these results are presented In brief 

5.1.4.7.1 International Pearl Mlllet Zone-A Trlal (1983-1986): 

Slxteen entrles including local check Mouri were evaluated 
at Gulrlng, Maroua during 1983 to 1986 The detailed results were 
presented ~n the NCRE Annual Reports, 1983 to 1986. The 
varletles IKMV-8201 and INMV-8212 ylelded four tlmes more than 
local check varletles Mourl These varieties are not only high 
ylelders but also good from the polnt of view of plant type, 
earliness and dlsease (downy mlldew, ergot and smut) aspects and 
offer scope for further adaptatlon and agronomlc studles In 
mlllet growlng zones of north-Cameroon. 



5 1.4 7.2 Multllcatlon Pearl Mlllet Varlety Adaptation Trial 
JMPMVAT) -1989: 

On Lhe basis of encouraging results from 1985 to 1988 preli- 
minary yield trials at Guiring, eighteen entries including new 
check varieties namely IKMV-8201 and Mouri were grown at hree 
locations namely Tchatibali, Yoldeo and Guetale in the rainfall 
zone of 300-800mm in the Far-North province The data on quanti- 
tative traits were statistically analyzed for each of the three 
locations as well as over locations The F test was significant. 
The data for grain yield and other traits over locations of 
selected varieties are presented in Table 8 Taking into consi- 
deration gram yield (Kg/ha), the Improved short cycle selections 
yielded lower than local collections at Tchatibali and Yoldeo, 
whereas they yielded highest at Guetale location The genotype 
Gouzouma ranked first and yielded 1907 Kg/ha followed by Mbankara 
(1835 Kg/ha), Tchaaredari (1831 Kg/ha), CPM-17 (1630 Kg/ha) and 
CPM-24 (1679 Kg/ha) Both local checks IKMV-8201 and Mouri 
ranked 12th and yielded 1564 Kg/ha Most of local varieties 
tested in this trlal are more than 95 to 110 days in maturity 
cycle whereas newly developed vatleties were early in maturity 
(85 Lo 90 days), tolerant to ergot, smut and downy mildew These 
trials were repeated during the 1990 crop season on the same 
locations to reconfirm the results 

5 1.5 IN-SERVICE TRAINING 

5 1.5 1 m n u  Term In-ServervlceSSTrFalninq ( 1986=1-99O_L 

1 Ten national staff members of IRA, Maroua, mostly temporary 
workers, have been trained in the artlflcial hybridization 
by hand emasculation and polllnatlng to generate national 
segregating materials involving local cultivars of sorghum 
They have also been trained in handllng the breeding 
materials at different stages of development of varieties 
or hybrids 

2 Mr Kenga Richard went to Texas A&M Universlty, U S.A to 
complete his Master degree in Sorghum Breeding in Jan ,1986. 
He joined the Sorghum Program after his Masters completion 
in June, 1989 

3 Mr Ngoko Zachee, Cereal Pathologist, left during April, 
1988 to complete hls Masters degree in Sorghum Pathology in 
Taxas A&M Universlty, U S A He lsbe expected to return by 
the end of December, 1990 

4 Mr Djonnewa Andre left for his Masters degree in Sorghum 
Breeding at the University of Colombia, U S A. in Jan , 
1989. 

5 1.5 2. Short Term- 1-n--Ser-~ce -Tra_ln_l_ng 

1 Mr Nzoning Jean attended short term training at ICRISAT on 
Sorghum and Pearl Mlllet crops from March, 1986 to November, 
1986 

2 Mr Asanga Cletus, Cereal Entomologist attended the 
International Stem Borer Workshop at ICRISAT Headquarters 
during, 1987 



Mr D J onnewa Andre, Sorghum Breeder vlslted West African 
countries durlng a fleld tour organized by ICRISAT in Sept , 
1987. 
Mr Djonnewa Andre, Sorghum Breeder attended the Regional 
pearl-~lllet Workshop organized by ICRISAT at 1.A R. Samaru 
In Sept , 1988 
Mr Kenga Rlchard Sorghum Breeder attended the Regional 
Meetlng on Sorghum at ICRISAT, WASIP, Kano, Nlgeria in 10- 
12 Sept., 1989 
Mr Bllangsou E Agrlc Technlclan attended a short term 
tralnlng course on sorghum and Mlllet Breeding at ICRISAT, 
Indla from March 22, 1990 to 22 Nov , 1990 
Mr Beyo Jacques, Cereals Entomologist, attended a one week 
short tralnlng program at ICRISAT/WASIP, Kano, Nlgerla 
durlng 15-22 March, 1990 
Mr Kenga Rlchard, Sorghum Breeder attended a Reglonal 
Sorghum meetlng at ICRISAT, WASIP, Kano, Nlgerla from 10- 
12 Sept , 990 
Mr. Kenga Rlchard, Sorghum Breeder attended the Regional 
Pearl Mlllet Workshop at ICRISAT Sahellan Centre, Niamey 
from 18-22 Sept , 1990 

WORKSHOPS ORGANIZED BY SORGHUM AND MILLET BREEDING PROGRAM: 

Organlzed the "Reglonal Sorghum Research Workshop for West 
and Central Afrlcan Countries" from 20-24 Sept ,1988 at IRA, 
Maroua sponsored by ICRISAT/SAFGRAD We all participated and 
presented research papers 
Organlzed the "UDEAC Sorghum and Mlllet Research Workshop" 
from 24-26 Oct , 1988 at IRA, Maroua We all participated 
and presented research papers for dlfferent dlsciplines. 

5.1.7 PRIORITIES FOR FUTURE RESEARCH 

At present, the Sorghum and Mlllet Breedlng Program has been 
developed to a level where ~t can supply dlfferent types of 
breedmg materials for dlfferent objectives throughout the semi- 
arid zone of West and Central Afrlca for rainy season sorghum as 
well as muskwarl sorghum The following prlorltles should be 
cont lnued 

The varletal development and testlng program should con- 
tlnue to overcome the production constramts of sorghum and 
mlllet production llke hlqher yleld performance under 
drought stress conditions, resistance to Stri@ hermonthica, 
varlous follage and gram dlseases and pests 
The varletal development program should be also dlverted to 
develop varletles for graln quallty aspects for industrial 
utilization purposes such as bread, biscuits and use in 
breweries 
The varletal development program should be continued to 
develop varletles sulted to both mono and mlxed cropplng 
(cowpea, peanut) patterns appropriate to different 
ecological zones In the north Cameroon 



- Seed production and maintenance of cultivars should be 
continued for both sorghum and millet crops, 

- The sorghum hybrid development program should be given low 
priority as compared to varietal development because t h e  
sorghum and millet crops are grown by traditional farmers 
where Inputs are llmitated 

- The breeding program should be continued for both Zone-I and 
Zone-I1 separately as the major constraints of production 
are different in each zone 

- To maintain this program at the present status, a senior 
breeder should be consulted during the crop season for three  
months as the natlonal breeder IS alone. 

Table - --- 1 West Africa and International Sorghua Variety and Qbrid Adaptation Yield Trials (1986-1989) 

VASVAT 1986 
(Early) (Gumng) 

1989 
(Gui ring) 

ICSV-1078 ICRISAT 
ICSV-1054 ICRISAT 
ICSV-1065 ICRISAT 
ICSV-82-2 ICRISAT 
S-35 (L Check) CAIIERCON 
Mean 
L S D a t  5% 
c v ( % I  
ICSV-111 ICRISAT 
21-35 CAMEROON 
ICSV-1083 ICRISAT 
SPH-263 ICRISAT 
CS-54 (L Check) CAIIEROON 
Mean 
L S D a t  5% 
c v (5%) 
ICSV-1054 ICRISAT 
NAGAWH ITE GHANA 
ICSV-1078 ICRISAT 
ICSV-210 ICRISAT 
CS-54 (L Check) CAMEROON 
Mean 
L S D at 5% 
c v ( $ 1  
NAGAWHITE GHANA 
CS-61 CNIEROON 
S 35 CAMEROOM 
ICSV-1170 ICRISAT 
CS-54 (L Check) CAMEROON 
L S D a t  5% 
c v ( % I  



WASVAT 1986 IS 915 ICRISAT 2847 38 7 
(Medlum) (Karewa) ICSH-1 INDIA 2548 24 1 

ICSV-1004 ICRISAT 2461 19 9 
ICSV-1063 ICRISAT 2251 9 7 
S-34 (L Check) CMIEROON 2052 
L S D at 5% 1091 
c v (%)  35 2 

1988 MALISOR-84-1 MALI 3911 
(Karewa) 2-34 CNIEROON 3422 - 

BF8O-7-7-2-1 BURKINA FASO 3111 
ICSV- 1088 ICRISAT 3111 
CS-95 (L Check) CAMEROON 4444 
L S D at 5% 180 
C V ( $1  16 2 

1989 CS-95 
(Karewa) ICSV-1089 

F2-20 
'3-61 (L Check) 
L S D at 5% 
c v ( % I  

WASHAT 1986 ICSH-311 
(Early) (Gumng) CSH-5 

ICSH-159 
S 35 (L Check) 
DMOU (L Check) 
Mean 
L S D at 5% 
c v ( 8 )  

CAIIERNN 
ICRISAT 
ICRISAT 
CMIEROON 

ICRISAT 
INDIA 
ICRISAT 
CAllEROON 
CANERCON 

1986 ICSH-228 ICRISAT 
(Karewa) ICSH-231 ICRISAT 

CSH-6 INDIA 
S 34 (L Check) CAflERCON 
DNlOU (L Check) CAIIEROON 
Mean 
L S D at 5% 
c v ( 5 )  



Table 1 [Contmucd) 

1987 ICSH-479 ICRISAT 
(Cuiring) ICSH-643 ICRISAT 

ICSH-645 ICRISAT 
ICSH-647 ICRISAT 
S-35 (L Check) CAllEROON 
Mean 
L S D at 5% 
c v ( $ 1  

1989 ICSH-8'3001 ICRISAT 7987 
(Cuiring ) ICSH-507 ICRISAT 7642 

ICSH-780 ICRISAT 7542 
S-35 (L Check) CNJEROON 6650 
llean 
L S D at 5% 887 
c v ( X I  7 9 

ISVHAT 1989 NAGAWTE GHANA 6225 65 3 
(Cui ring) ICSH-718 ICRISAT 5229 31 3 

ICSH-310 ICRISAT 5204 30 6 
ICSH-401 ICRISAT 5108 28 2 
CS-54 (L Check) CAHERWN 3983 
Mean 
L S D at 5% 1871 
C V ( $ 1  30 8 
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Table 4 ncan Perfo~mnnce of Gram Yield [Kglha) of Sorglim Pmsing Linrs O w  Ycnrs and Locatlous m the 
Sul~-Uuud Zone of Rorth-Canemon 

E N T R I E S  - Y E A R S  - - - - - - - - - - - - OVERALL % IIVREASE OVER BEST 
1985t-i984+t 1 9 8 5 ~  1'386+++ IIEAN EXOTIC CHECK (35-1) 

Table 5 Hultilocatlon Sorghua Variety Adaptation Yield Trial-1989 [ t l d u r  Duration) 

Selected Ent r ies  Days to" MOO Grain* Gram Yield - [KqtnJ - -  - S Increase 
50% Flow Weight (Craw)  Kire.a' SanguereH OverallH b e r  Best 

Mean Check 
- - - - - - - - - - - - - - - -*------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -*------ - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

DCSH-24 71 21 2 2138 2665 2401 12 0 
CS-251 67 20 8 2370 2159 2265 5 7 
CS-130 68 21 4 2027 1962 1935 - 
CS-278 69 23 7 1611 2312 1961 - 
(3-95 (Check) 67 22 0 1718 2568 2143 

----*-----*---------------------------------------------------------------------------------  

"ICi4IFICANT AT 5% LEVEL ** SILllIFICANl AT 11 LE'tEL 



Table 6 Hem Performance of klected Cultlvars h e r  Flve Years (1985-1989) Agunst Striqa hemnttuca a t  
BLUlKOLE, #aroua, Canemon 

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

Selected Grain Yield (Kg/ha) Mean Over % Increase Over 
Entrles 1984-85 1385-86 1986-87" 1987-88** 1988-89 Years Best Check 
.................................................................................................. 
Bourg -28 1339 3475 1108 1328 1723 1706 12 60 
SAF-2 1150 3105 1168 1416 1788 1725 8 15 
SAF-6 1082 3304 1251 1140 1581 1672 4 82 
SAF - 7 1219 2858 1135 1276 1870 1672 4 82 
Bourg -19 1103 2316 1024 1236 1902 1648 3 32 
Madj (Bulk) 1747 2366 1299 1218 1569 1638 2 69 
SAF-40 (Check) 724 3037 1279 1459 1476 15'35 - 
................................................................................................... 
Mean 907 2699 1134 1198 1472 1678 
L S D at 5% 632 1359 190 6 6 776 
c v ( % I  43 5 30 8 10 5 15 5 31 0 



Table 8 lfultilocatlon Pearl W e t  Varlet! Adaptation Yield 'Irlal-1989 (Far-Horth Pmvmw) 

Selected Days to" Gram - Yield & g o a l  - -- -- Overall %Increase Over 
Entries 50% ~ c h a  tci*-~ue tale*' YoldeoVean Best Check 

Flowering ball 
- - -m- - - -m- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

GOUZOUIIA 7 5 1590 2675 1456 1907 21 9 
MBANKARA 76 1440 2725 1340 1835 17 3 
TCHAAREDARI 7 7 1481 2606 1406 1831 17 1 
CPM-17 5 5 800 3468 771 1680 7 4 
CPM-24 5 6 1078 3043 915 1679 7 4 
IKMV-8201 (CHECK) 57 790 3078 825 1564 - 
MOURI (CHECK) 66 1115 2653 925 1564 - 
OVERALL MEAN 64 1076 2648 1081 1602 
L S D  AT5% 47 482 765 376 544 1 
C V ($1 8 5 31 5 20 3 24 5 24 3 
------------------------------------------------------------------------------------------------ 

~IGNIFICANT AT 5% LEVEL " SIGNIFICANT AT It LEVEL 



5 . 2  SORGHUM AND MILLET AGRONOMY 

5.2.1 INTRODUCTION 

Sorghum and pearl rnlllet are the two most Important staple 
cereals of northern Cameroon, whlch covers l6O,OOO sq. Km between 
10' and 13' N parallels In the provinces of Adamaoua, North and 
Far-North The importance of these crops wlthin northern Cameroon 
Increases as one moves from South to North, corresponding closely 
wlth a decrease In ralnfall and shorter growlng season. Sorghum 
IS cult~vated on llght textured solls In the ramy season and on 
heavler solls (Vertlsols) In the post rainy season The later 
crop is a transplanted sorghum (locally known as Muskwari) grown 
on the resldual sol1 molsture Pearl mlllet IS grown only In the 
ramy season on llght textured solls These cereals are often 
grown In rotatlon wlth cotton, groundnut or In assoclatlon w ~ t h  
groundnut and cowpea Farmers rarely fertlllze these crops and 
ylelds In tradltlonal systems are low, sorghum about 700-800 
Kg/ha and millet about 500-600 Kg/ha The comblned productlon 
of these two cereals IS estimated to be about 0 4 mlllion tons 
from 0 5 mllllon ha out of which 5% comes from pearl millet and 
rest 1s from sorghum (Ralny season 65% and muskwarl 30%). 

Some good work was done on sorghum and millet during 1966- 
1974 but no work was been done during later years ( 1974-1980) by 
IRA. However, research on cereal crops galned momentum wlth the 
lnltlatlon of the Natlonal Cereals Research and Extension (NCRE) 
Project In 1981 with U S A I D  ass~stance and executed jolntly by IRA 
and IITA Llmlted agronomlc work was carrled out by a cereal 
agronomlst located In Garoua (North Provlnce) and SAFGRAD's 
extension agronomlst located In Maroua (Far-North Provlnce) 
durlng 1984 and 1985 

In May, 1986 a full tlme Sorghum/Mlllet Agronomist was 
appointed by the NCRE Project based In Maroua and systematic 
agronomlc work on Sorghum/Millet was started Agro-nomic work 
on these two crops was conducted at Mouda Farm of IRA, Maroua, 
Ndonkole on farmers' fleld, Tchatlball, Guetale and Salak (Sub- 
Statlons of IRA, Maroua) Slnce 1986, the research actlvlties 
were expanded considerably year after year to tackle some of the 
major productlon constraints of these two crops 

5 2.2 OBJECTIVES 

General To develop unproved agronomlc practices that would lead 
to Increased and stable ylelds of sorghum and mlllet In northern 
Cameroon 

Speclf lc 
- Conduct agronomlc experiments in different sorghum and 

mlllet growlng zones of Cameroon to develop lmproved 
packages of prac-tlces ~nvolvlng hlgher levels of 
technologies 



- Develop agro-technologies sultable for small and resource 
poor farmers having limited inputs 

- Collaborate wlth extension agronornlsts and development 
agencies on on-farm evaluation and promotion of promising 
agronomic practices and obtain necessary feed back. 

- Conduct on-the-job training of the national counterparts and 
tccimicians in sorghum and nlll let ay rono~r~ic research. 

5 2.3 CONSTRAINTS 

Though several factors can be identified as llmiting sorghum 
and mlllet production in Northern Cameroon, the major constraints 
for whlch agronomic solutions need to be worked out are as 
follows 

mmv Season-Sorghum and Millet 

Low inherent sol1 fcrtillty and absence of use of 
fertilizer Deflclencles of N and P are widespread In most 
cases crop resldues are removed and farmers hardly use any 
chemical fertlllzers 
Low rainfall and ~ t s  erratic distribution over a short rainy 
season results in frequent moisture stress to crop growth 
or periodic water logging in heavy soils 
Strlga a parasitic weed causes considerable loss to rainy 
season sorghum and rnlllet 
Weeds of several specles pose problems to crop production. 
Farmers are unable to control weeds due to limited hand 
labor available during the peak period of farming. 
Insect pests and diseases cause considerable loss to rainy 
season sorghum and millet 
Llmited use of anlrnal traction, restricts the area that can 
be cultivated In the short rainy season 
Post harvest handllng losses 

Post Rainy Season-Sorgh-um (Muskwar11 - -- 

Limited residual molsture In the sol1 proflle restricts the 
crop response to inputs 
Kecplng the land fallow during ralny spason which encourages 
w e d  growth Not only ~1 season (rainy season) is lost but 
also clearlng for muskwarl transplantlng becomes difficult 
Manual transplantlng requiring hand labor restricts the 
cultlva Led area 

5.2 4 ACCOMPLISHMENTS 

The present report covers the period of 1986-1990 during 
which several agronolnic experiments on sorghum and millet were 
carried out at Gulring, Mouda, Guetale, Tchatlbali, Salak and 
N r l o r l l t o  1 P I 1 1  l o t I I r ,1 i 11f 7 1 1 p ~ r  ~IIIIUIII w IS w i f h i  11 the normal 
K J I K J ~  of 100-900 111111 wtll~ll 1s COIIIIIIOII 111 t t l ~ s  C I I ~ C I .  except in 1987 
when total rainfall was 465 rnm In most of the year the 
distribution of rain was very erratlc (some days a very high 



ralnfall of 130111m In 4 hours and some tlmes no r a m  for 15-20 
days) wh~ch hampers the crop growth and yleld causes losses 

Solls of the area are generally very low to low in available 
P, very low In nltrogen and med~um to high in available 
potasslum Solls are generally sandy to sandy loam having low 
clay content and poor buffering capaclty except Vertisols which 
are used malnly for muskwarl cultlvatlon 

Experimental Results 

A. RAINY SEASON SORGHUM 

1) Plant Populat~on and Hlll Planting. In trad~tlonal farmmg 
systems sorghum and mlllet are sown In hills, leavlng 2 to 5 
plants/hlll Though thls practlce may reduce labor time for 
sowlng but lt IS not known what effect thls may have on yleld 
The experlmetal results lndlcate that a population of 62500 to 
83333 plants/ha can be suggested In most cases whlch can 
conveniently be sown In 2 plants/hlll 1 e 80 cm x 40 cm wlth 2 
plants/hlll (62500 plants/ha) or 80 cm x 30 cm wlth 2 plants/hlll 
(83333 plants/ha) The h~gher plant population of 83333/ha gave 
only 8% hlgher yield over 62500/ha and the dlfference between the 
two treatments was not slgnlflcant Sowlng 1 or 2 plants/hlll 
also dld not make any dlfference ln the flnal yleld In both 
genotype (S-35 unproved sorghum and Damougarl a local sorghum) 

11) Evaluat~on of Tled Rldsmq We evaluated tled ridglng as a 
posslble land management system that can reduce runoff and 

eroslon and lmprove profile water content In view of the short 
and erratlc ralnfall In the Far-North Provlnce sorghum often 
experiences molsture shortage Our studles have not shown much 
advantage of tled ridglng over the conventional flat plantlng or 
slmple rldges and furrows These results are somewhat contrary 
to the results observed In the North Province Some posslble 
reasons for the lack of response are that the solls are flat and 
llght textured wlthout any major lnfiltratlon problems Sol1 
characterlstlcs such as texture, depth, slope and rainfall 
dlstrlbutlon determine whether or not tled rldges wlll give any 
beneflt Results of the trlals conducted durlng 1985 to 1989 are 
self explanatory as presented In Table 1 and 2 

111) Graded Steps of Technoloqy on Sorqhum Yleld: The 
technology package was dlvlded into four components viz, 
varlety, fertlllty, crop management and soil management The 
experiment was carried out for three years and the mean results 
are summarlzed In Table 3 The lmproved varlety S-35 d ~ d  not show 
any advantage over the local Djlgarl lrrespectlve of how the soil 
and crop were managed and fertlllty level Only fertlllzer 
appllcatlon has brought out dramatlc yleld Increases In both 
genotypes Based on the results obtalned In Mouda over the past 
three years ~t can safely be con-cluded that glven the Improved 
package of cultural practices the local varlety can produce as 
much graln as the lmproved sorghum varlety 



iv) Sprghum-Response to Fertilizer- Under- Different Cropping 
Syst-eq~s Different cropplng systems where sorghum is invol- 

ved In Northern Cameroon are 1) continuous sorghum 2) sorghum 
Following cotton 3) sorghum following a sole crop of legumes 
(groundnut and or cowpea) and 4) sorghum Intercropped with 
legumes such as groundnut and cowpea The experiment is still in 
progress and conclusive results will b~ available in 1991. 
However, the results of the past 3 years lndlcate (Table 4) that 
to get optimum yleld of sorghum under continuous sorghum 
cultivation a relatively hlgh dose of fertilizer will be required 
(40 Kg N + 20 Kg P2 05 and K20/ha) as compared to 20 Kg each of 
N, P2 05 and K20/ha needed for the same or little higher yield 
of sorghum if ~t is cropped after cotton or groundnut or in 
association wi th groundnut It is worth mentioning here that 
soil at the experimental slte is very low in available 
phosphorous and hence the beneficla1 effect of N could be 
achieved only I n  combination with phosphorous 

Sol1 analysis data indlcate that there is no significant 
change In soil properties under continuous cultivation and ferti- 
lizer use However, the slight lncrease In available N and P were 
observed and posslbly it is due to mineralization of undecomposed 
organic matter wlth cultlvatlon as this piece of land was brought 
under cultivation In 1986-87 Exchangeable Mg is decreasing 
proc~rcc,slvely undcr continuous cul tlva tlon but the value has not 
reached to a crltlcal level 

v) Suleomagas Source of-SS-K-andJg Sulpornag was supplied by 
the International Mlneral and Chemical Corporation (IMC), 

Mundrle~rl I L  6 O O G O ,  USA and ~t contains 2 2 S ,  32K20 and 18 MgO. 
In conducting the trlal these nutrlents were supplled either 
through Sulpomag or a combination of potassium chloride and 
Keiserite The treatrncnts were arranged In such a way that one 
or two of Lhese nutrlents were absent In each treatment to enable 
to estimate the effect of each of the nutrients A basal dose of 
60 Kg N and 30 Kg P2 05 per hectare was applled to all the 
trcntnicnts except in the control where no fertlllzer was applied. 

Two years results lndlcate that sorghum yield increased 
slgnlficantly with 60 Kg N + 30 Kg P2 05/ha application over the 
conLrol [Jut t h c r ~  was no slgnlflcant increase in yield due to 
K, S and Mq n p p l ~ c d  r . l t h c r  singly or in combirmtion The source 
of these nutrlents also dld not show any effect on yield (Table 
5) Lack of response to K and Mg is understandable from the 
results of soil analysls which showed that the soil has 
r~nc;onnbly hzgh quanti tlcs of available K and My 

vl) Studies on Crop Mlxtures and Crop-Association 
a) Long and Short Cycle Sorghum Association with-Groundnut, 

Cowpea and Millet Two sorghum cultivars (a long cycle 
cv Walaganari of 125 days maturity cycle and a short cycle cv S- 
35 of 90 days maturlty cycle) were intercropped with pearl millet 
rv I K M V - R 7 0 1  ( 0 0  d ~ y . ;  11intur1 ty cycle) groundnut cv IB 66 (100 
& l y s  111aLur~ty cycle) < l r ~ I  cowpea cv IT 81 D985 (80 days maturity 
cycle) The crops were sown at appropriate t l m ~  as per recom- 
mendatyon Sorghum and mi llet were fertlll~ed with 40 Kg N and 



30 Kg each of P2 05 and K2O/ha Groundnut and cowpea were 
fertlllzed wlth 100 Kg/ha of slngle superphosphate (18% P2 05) 

It is evldent from the results that the yleld level in 
general IS low primarily because of low lnherent sol1 fertlllty 
and shallow so11 depth at the experimental slte at Mouda 
However, ~t 1s lnterestlng to note that growlng a short and long 
cycle sorghum In assoclatlon IS more productive than growmg them 
separately. The best land equivalent ratlo (LER) was obtalned by 
growlng cowpea with long cycle sorghum It could be due to the 
fact that cowpea was planted at least one month after sorghum 
whlch provlded sufflclent tlme for sorghumtogetestabl~shed and 
also the cow- pea was harvested at least 20 days before the 
sorghum was harvested provldlng some more tlme to sorghum towards 
maturlty (Table 6). 

Assoclatlon of cowpea wlth short cycle sorghum was less 
effectlve posslbly due to hlgh competltlon among both crops as 
both have very slmllar maturlty cycle Slmllarly, the assoclatlon 
of groundnut and pearl mlllet wlth long cycle sorghum was more 
effectlve than wlth short cycle sorghum (Table 6) 

b) Sorqhum-Sorqhum Mlxed Crouplnq Slx experlments at three 
locatlons were carrled out In 1989 and agam ~t IS bemg repeated 
In 1990 There are two sets of experlments, In one set three 
sorghum varletles (Damougarl a local short cycle, CS-54 an 
lmproved short cycle and Walaganarl a local long cycle) were 
planted elther pure or mlxed In dlfferent ratlos The detall of 
the treatments IS glven In Table 7 along wlth the results In a 
second set two sorghum varletles (CS-54 an lmproved short cycle 
and Walaganarl a local long cycle) were planted at two dlfferent 
plant densltles In dlfferent ratlos uslng 40 Kg N and 20 Kg each 
of P2 05 and K20/ha The N was elther applled In full at the tlme 
of plantlng or In spllt doses, half at plantlng and remalnlng 
half at 4 weeks after plantlng The treatment detall 1s glven In 
Table 8 along wlth results Results lndlcate that there was 
slgnlflcant Increase In yleld wlth the appllcatlon of 40 Kg N and 
20 Kg each of P2 05 and K20/ha at all the three locatlons as 
compared to no fertlllzer appllcatlon The best result at Mouda 
was obtalned when Walaganarl and CS-54 were planted In 1 1 ratlos 
In rows whereas at Guetale and Tchatlball the best yxeld 
performance was obtalned when all three varletles were planted 
In mlxed form or In equal proportion However, the overall yleld 
was better when at least one long cycle and one short cycle 
sorghum was planted together (Table 7) 

In another set of experlments, spllt appllcatlon of nltrogen 
gave better results at Mouda as compared to full appllcatlon at 
plantlng The mean value of the three locatlons lndlcate that a 
plant population of more than 62500 per hectare 1s not advan- 
tageous (Table 8) 

vll) Studles on Strlqa-Manaqement In Sorghum The parasltlc weed 
Strlqa (Strlqa hermonthlca) attacks many cereals In West and 
Central Africa It affects all the three major cereals (Sorghum, 
Malze and Pearl Mlllet) grown In northern Cameroon, though ~ t s  



occurence on sorghum appears to be more common than on pearl 
millet Long term agronomic studies were initiated in 1987-88 
season on Strig3 infested f ield near Ndonkole on a farmerT s field 
with the objective of identifying chemical, cultural and mechani- 
cal methods that can reduce St_r_iga and form a basis for deve- 
loping an integrated package for recommenda tion to control S triqa 

Results obtained so far indicate that early (mid June) to 
normal (mid July) planting allow the sorghum crop (host crop) to 
establlsh well before Stgiga starts germinating Though early 
planting did not reduce the emergence of Striqa significantly but 
crop yield was almost at its potentlal (Table 9) It was found 
necessary to have two weedings elther manually or with herbicides 
( first wcr-ding 3-4 wc~kr, a n d  crcond at 6-7 weeks af tcr planting) 
in order to achieve good yields of sorghum 

A plant population of 45-50,000 per hectare along with at 
least 40 Kg N + 20 Kg each of P2 05 and K20/ha gave better yields 
of sorghum as compared to no fertilizer application It was also 
observed that emergence of Strlqa was significantly higher in 
zero-N plots as compared to 40 and or 80 Kg N/ha plots (Table 
10 

Intercropping of sorghum wlth cowpea was found to be effec- 
tive in terms of total production and less emergence of Strigs 

Planting a tolerant sorghum varlety ( S - 3 5  or C S - 5 4 )  along with 
cowpea in the same row (alternate pocket) or in the same hill 
(sorghum and cowpea seeds put together) was found very advan- 
tageous over alternate row of sorghum and cowpea planting (Table 
11 

Most of the herbicides such as 2,4-D, Garlon, Buctril and 
Paraquat were very effective in killing almost 90% of Strigg 
plants Even spraying of 20% concentrated solution of Urea 
fertilizer at the 8th week of planting was effective In killing 
90% of Strlqa plants (Table 12) Although killing strlqa plants 
may not Improve the current sorghum yleld it will definitely 
prevent the production of new Stz= seeds and thus after a few 
years the seeds and Strlqa plants will be reduced to a bare 
minimum or will be eliminated Whenever farmers can not afford 
to spray chemicals or urea, hand pulling or weedlng Strlqa plants 
before seed settlng will reduce Strisa in the long run 

Performance oz -Shor_t Dugagion Pea-rl-Millet : An improved pearl 
millet cv IKMV-8201 and a local cv Mourl were tested at 4 
different dates of planting with three plant populations A 
~irodcrate dose of fertilizer (20 10 10, Kg each of N, P2 05 and 
K20/ha) was applied at the time of planting 

Results indicate (Table 13) that late June to early July 
planting is the best for both the cultivars If the planting of 
Improved cultivar IKMV-8201 is delayed beyond 15 July, a high 
plant density is needed in order to compensate for the low number 
of tillers which are produced normally by late planted millet but 



In no case ~t 1s golng to produce a better or equally good crop 
llke that of the normal planted crop 

A plant populatlon of 25000-30000 plants/ha when planted up 
to mlddle of July 1s adequate 

s 

C. Post Ralny Season Sorqhum (Muskwarxl 

Muskwarl sorghum 1s grown on Vertlsols (heavy clay solls) 
durlng October-February and matures on resldual molsture of 

the sol1 proflle Systematic agronomic work on thls unlque crop 
of north Cameroon started ln 1986-87 cropplng season Slnce then 
several experiments were conducted and results are summarlzed 
below. 

1) Response of Muskwarl to Date of Transplantlnq: Muskwarl 
transplanted In between last part of September to early October 
recorded the hlghest yleld Delay in transplantlng thereafter has 
resulted In slgnlflcant reduction In yleld The thlrd week of 
October and flrst week of November transplantlng produced only 
76 and 63% yleld of the flrst week of October transplanted crop 
respectively However, the stover yield dld not differ signifi- 
cantly suggesting that vegetative growth was normal but due to 
molsture stress hear the reproductive phase, the graln yleld was 
reduced Delayed transplantlng produces smaller slze heads whlch 
was evldent from the head welghts Two years of study conflrm 
that late September to early October 1s most appropriate for 
trans- plantlng of muskwarl (Table 14). 

I 11) Response of Muskwarl to Plant Population: Results of three 
years studles mdlcated that lncreaslng plant populatlon beyond 
20000/ha, the earhead slze was reduced and thus affected the 
total y~eld per unlt area (Table 15) However, the hlgher plant 
populatlons beyond 20000/ha produced hlgher stover yleld but were 
statlstlcally nonslgnlflcant It has been observed that under low 
plant populatlon, head slze IS blgger as compared to those wlth 
hlgher plant populatlon The wlde plastlclty of thls sorghum to 
produce slmllar ylelds across different plant populatlons 1s 
maxnly because of changes In head slze whlch IS inversely related 
to plant populatxon (Table 15) Three years study clearly 
lndlcate that plant populatlon 1s not very crltlcal for muskwarl 
sorghum and that there 1s no advantages of plantlng hlgher than 
20000 plants/ha In fact, thls low denslty economxzes labor which 
1s a constraint at transplantlng tune 

111) Response of Muskwarl Sorqhum to Land Manaqement. Results of 
three cropplng seasons (Table 16) clearly lndlcated that there 
was no slgnlflcant yleld response to dlkes as compared to flat 
land management The area where the experment was conducted is 
nearly flat and water logged durlng ralny season wlth poor 
dralnage and as such the molsture status In the proflle under 
these two land management practices was almost the same Maklng 
dlkes may be advantageous In sloplng land where runoff IS hlgh 
and marglnal Vertlsol. 



+v) Resp~ns-e-of Muskwaxi-S-orgh-urn_ to Fertilizer an-d-Supel-emental 
Irxigation: It was observed that fertilizer application 

without irrigation was not very effective in increasing sorghum 
yield Application of one lrrlgation of 5cm after one month of 
transplanting with or without fertilizer produced significantly 
hlgher ylelds of sorghum as compared to a control plot (farmers' 
practices) Application of two irrlgatlons (5cm each) at 1 month 
and 2 months after transplanting along with fertilizer (30 Kg 
each of N and P2 05/ha) increased the yleld slgniflcantly (Table 
17) It must be recognized, however, that response to fertilizer 
was always small and inconsistent but to irrigation was 
definitely hlgh Thls observatlon lndlcates that ~f the molsture 
In the soil 1s llmlting, then the use of fertlllzer for muskwari 
sorghum may not be beneficla1 

Vert 
trad 
1988 

Operational Scale Testing of Sequent~al Double Croppmq on 
@rtisol., The potential of sequentlal double cropping on 
isols by growlng a ralny season crop preceeding the 
ltlonal muskwarl sorghum was studied at Mouda during the 
-90 cropplng seasons During the ralny season maize and 

cowpea were ralsed using elther a flat or ridge and furrow 
method A Eara~crs' control i e fallow plot was also left as the 
flfth treatment in 1988 In 1989 two additional treatments were 
tested (plowed fallow and lmproved fallow by growing crotalarla) 
After harvesting ralny season crops (cowpea and malze) muskwarl 
sorghum was transplanted either in late September or the first 
week of October Durlng the ralny season the excess runoff water 
of the expermental area was collected ln a pond whlch was 
constructed ln December 1987 so as to glve supplemental 
lrrigatlon to muskwarl lf necessary . 

Results (Table 18) Indicate that there was no significant 
yleld drfference In maize or cowpea between flat and ridge/furrow 
sys ten1 of planting In general, muskwari yield was slightly 
better after cowpea rather than after maize However, muskwarl 
yleld was increased upto 50% when two lrrlgatlons were applled 
as compared to no lrrlgatlon 

The hlghest net return under double cropplng was obtalned 
by growlng cowpea in the ralny season and muskwarl ln the dry 
season which was closely followed by a maize (rldge/furrow) and 
muskwari system It 1s worth mentlonlng here that under the 
cowpea-muskwarl system there is always a posslblllty to malntain 
or even Improve the sol1 fertlllty as compared to a malze- 
muskwari system 

5 2.5 IN-SERVICE TRAINING 

1) Mr Ndlkawa, the Cameroonian counterpart attended the 
"Strlgg -- Trainlng Workshop" at Ouagadougou, Burklna Faso, 
organized by ICRISAT from 5-10 October, 1987 

2) Mr Ndlkawa attended a Trainlng Workshop on "Management of 
Vertisols" at ICRISAT Headquarters, Hyderabad, Indla from 
28 May to 10 June, 1989 



3) Mr. Ndlkawa attended 2 months Engllsh language tralnlng 
course at the Amerlcan Language Centre, Yaounde from 23rd 
October to 21st December, 1989. 

4) Mr. Ngue (T A ) has gone for a long term ( 8 months ) tralnlng 
course on "Management of Fleld Experiments" at ICRISAT 
Headquarters, Hyderabad, Indla (March to November, 1990) 

5 . 2 . 6  P R I O R I T I E S  FOR FUTURE RESEARCH 

1 Sorghum based mlxed cropplng and crop assoclatlons In 
dlfferent agro-cllmat~c zones of northern Cameroon need to 
be studled In greater detall Also the lmpact of dlfferent 
crop assoclatlons on sol1 properties should be monitored 

2. Studles on sol1 and water conservation practlces under 
dlfferent croppmg systems and land management practlces 
for major sol1 groups In northern Cameroon should be carrled 
out 
Management of solls, especlally degraded solls, through 
lmproved fallow system, crop covers, alley cropplng, tree 
plantation etc In order to stablllze and sustaln crop 
production needs speclal attention 

Studles on Strlga control through integrated approaches 
needs to be continued Efforts should be made to identify 
an economically vlable method of controlling Strlqa and 
other non-parasltlc weeds 
The full potentlal of Vertlsols should be exploited through 
double cropplng, proper dramage, use of supplementary 
~rrlgatlon, ldentlflcatlon of alternate crops, especlally 
valuable/cash crops whlch could be substltuted for muskwarl 
Use of anmals for traction, small tools and implements 
needs ~n-depth study 

IBBLE 1 WWI[ISE OF SORGHUH 10 TIED BIDGIHG III WWS TRIALS COHDUCW I11 BORPB (JNXJH (1985-1989) 
----------------------------------------------------------------------------------------------------- 
YEAR NO OF TRIALS NO OF TRIALS SHOVED MAGNITUDE OF RESPONSE 

CONDUCTED SIGNIFICANT RESPONSE % KGlHA 





TABLE 4 ERECT OF CROPPIHG SYST0E llAD FE2TILITY lEWS 011 SOR(;Wn YIELD 
------------------_________________________________________---------________________________________________--------________________________________________------------------------------------------------ 
F e r t l l i t p  Levels Mean Sorghum Grain Yleld (Kg/ha) Under Different Systems 

N-P2 05 - K20 Continuous Sorghum Sorghum Sorghum + LER 
(Kg/ha) Sorghum After  Cotton After  G'nut G'nut Assocla --------------------------------------------------------------------------------------- 

0 - 0 - 0 7 69 1250 1606 990 + 566 1 09 
0 -20 -20 1548 1991 1955 1091 + 532 1 13 
20-20 -20 1938 2401 2282 1210 + 470 1 15 
40-20 -20 2200 1618 1950 1158 + 486 1 13 
60-20 -20 1826 1590 1804 1050 + 473 1 05 
20- 0 - 0 1088 1639 1509 1045 + 506 1 08 
20-20 - 0 1703 2017 2398 1417 + 470 1 37 
Mean 1582 1787 1929 1137 + 500 
SE+ For System 73, For F e r t l h t y  = 107, For F x S = 193 

Sole Groundnut h e l d  = 1215 Kg/ha, Sole Sorghum h e l d  = 1582 Kg/ha 

TREATMENT GRAIN YIELD (KG/HA) 
N-P2 05-K20-S-Mg (Kg/ha) 1987 1988 Mean 

60-30-30-30-25 (Sulpomag) 3020 1395 2208 
60-30-30-30-25 (Non-Sulpoaag) 2625 1723 2174 
60-30- 0-30-25 2835 1706 2271 
60-30-30- 0-25 2955 1599 2277 
60-30-30-30- 0 2750 1369 2060 
60-30- 0- 0- 0 2775 1638 2207 
0- 0- 0- 0- 0 1950 770 1360 
SE+ - 410 9 0 - 



----------------------------------------------------------------------------- 
Short Cycle Sorghum (Pure) 1573 1 00 5281 
Long Cycle Sorghum (Pure) 1390 1 00 9615 
Short+Long Cycle Sorghum (1 1) 798 + 900 1 15 1875 + 4766 
Short Cycle Sorghum t Cowpea (1 1) 1104 + 516 1 14 3031 t 1153 
Long Cycle Sorghum + Cowpea (1 1) 1229 + 488 1 29 6069 + 844 
Short Cycle Sorghum + Groundnut (1 1) 873 + 688 0 80 2995 + 1281 
Long Cycle Sorghum .t Groundnut (1 1) 1168 + 547 1 12 5234 t 1177 
Short Cycle Sorghum + Millet (1 1) 746 + 431 0 87 1302 + 1537 
Long Cycle Sorghum + Millet (1 1) 1163 + 349 1 16 6745 + 1381 
Cowpea (Pure) 1185 1 00 1485 
Groundnut (Pure) 1979 1 00 2365 
Millet (Pure) 1084 1 00 4615 

SE+ (Sorghum) 194 1083 

TABLE 7 YIELD PERFOW(EIACE OF SWBT MD lOBC CYCLE SORQIUH UEDEB NLE AKD lllXED PLIMLBG 
----------------------------------------------------------------------------------------- 
TREATMENT G R A I N  Y I E L D  (KG/HA) 

MOUDA GUETALE TCHATIBALI MEAN 
--*---*----------------------------------------------------------------------------------- 

Short Cycle Damougari (Pure Stand) 1049 3166 1537 1917 
Long Cycle Walaganarl (Pure Stand) 1519 2386 2230 2045 
Short Cycle CS-54 (Pure Stand) 1484 2967 1706 2052 
Damougari + Walaganari (1 1 in Rows) 1317 3110 1866 2098 
Walaganari + CS-54 (1 1 in Rows) 1765 3028 2226 2340 
Damougari+WalaganaritCS-54 (1 1 1 in Rows) 1141 3100 2292 2178 
Damougari+Walaganari (Seed Mixed and 
Planted in Equal Proportion) 1237 3012 1922 2057 
Walaganari+CS-54 [Seed Mixed and Planted 
in Equal Proportion) 1088 2043 1759 1630 
Damougarl+Walaganari+CS-54 (Seed Mixed in 
Equal Proportion and Planted) 1245 3343 2317 2302 
SEt 253 3 232 7 2419 - 
C V ( % I  3 3 13 21 - 
Mean Without Fertilizer 1044 2470 1738 1751 
Mean With 40-20-20 1589 3342 2248 2398 
SE+ 198 5 327 0 206 8 - 
C ii ( % I  2 6 18 18 - 



TREATMENT 

Walaganari (62500 Pl/ha as Pure Stand) 
Walaganari (83333 Pl/ha as Pure Stand) 
CS-54 (62500 Pl/ha as Pure Stand) 
CS-54 (83333 Pl/ha as Pure Stand) 
Walaganari+CS-54 (2 1 with 62500 Pl/ha 
WalaganaritCS-54 (1 2 with 62500 Pl/ha 
Walaganari+CS-54 (2 1 with 83333 Pl/ha 
WalaganaritCS-54 (1 2 wlth 83333 Pl/ha 
SE+ 

----------------------------------------------------------------------------------------- 
LAND MGT GRAIN YIELD, KG/HA 1000 GRAINS WT (G 

EARLY N O W  LATE MEAN EARLY NORMAL LATE /ERN 

LOCAL ( DAMOUGARI ) 
FLAT 2714 2922 1148 2261 25 51 23 06 20 92 23 16 
RIDGE-FURROW 2788 3529 1005 2441 24 82 24 03 20 31 23 05 
MEAN 2751 3225 1077 2351 25 16 23 55 20 62 23 11 

IMPROVED [CS-54_) -- 

~ A T - -  3578 3104 1280 2654 26 24 24 87 20 36 23 82 
RIDGE-FURROW 3882 3634 1741 3081 26 24 26 09 21 06 24 46 
MEAN 3730 3369 1510 2870 26 24 25 48 20 71 24 14 
SE+ - PLANTING TIME 148" 0 26*" 

VARIETIES 121' 0 22** 
------------------------------------------------------------------------------------------ 
'"D "SIGNIFICANT AT 1 AND 5% OF PROBABILITY RESPECTIVELY 





TREATMENT - 

OF 
DJIGARI 

1 Control (S t r iga  not control led)  
2 Hand Pull ing of S t r i g a  
3 2,4-D Spray a t  6-7 weeks ( 2  Kg a 1 /ha) 
4 Urea Spray (20% solut ion agalnst  S t r lga  a t  6-7 weeks 
5 Spray of Buctr i l  (2 l /ha  a t  6-7 weeks) 

19 87 1988 - 1989 --- MEAN 
(DJIGARI) DJIGARI) (DJIGARI) 3-35 

6 G e t r y n / ~ a r a q u a t  (1 Kg a 1 /ha) spray agalnst  S t r iga  525 1917 1754 2246 1399 
SEt - (Treatment Means) 85 177 125 - 

PLANTING DATES PLANTs/HA, IKMV-8201 PLANTS/HA, MOURI 

16666 25000 41666 M E A N  16666 25000 MEAN ---------------------------------------------------------------------.------.--- 
22 July 1646 1834 1674 1718 1391 1434 1413 
6 Ju ly  1527 1764 1869 1720 1653 1557 1605 
21 July 1227 1582 1581 1463 1369 1598 1484 
5 August 774 997 1076 949 - 

Mean 1294 1544 1550 1463 1471 1530 1501 
SEt - For Comparison of any two means 102 5 

DATE OF TRANSPLANTING 1986-87 1987-88 M E A N  
SAF-7 BOURG -28 BOURG - 28 



RlnE 15 YIELD ( K C ~ H I I )  OF H U S m  SORGWH WEB DIPFWEHT PLAHT POPUIdTIOU 

PLMT POPULATION/HA 1986 - 87 1987 - 88 1988 - 89 MEAN 

TREATMENT G R A I N  Y I E L D ,  KG/HA - - STOVER - - - - YIELD, - - - - - - KG~HA - 
1987-881T1~88;8T198!L90 ME 1987-88 1989-90 MEAN- -------------------------------------------------------------------------------------------- 

FLAT 1025 1091 1186 1101 1765 1823 1794 
DIKES 965 853 1185 1001 1565 2140 1853 
S E i  60 9 1 77 - 57 120 - 
C V 1%) 17 23 18 - 10  17 - 
-------------------------------------------------------------------------------------------- 

TREATMENT GRAIN YIELD, KG/HA STOVER YIELD, KGIM 
1987-88 1988-89 1989-90 MEAN 1987-88 1988-89 1989-90 MEAN ------------------------------------------------------------------------------------------------- 

CONTROL 1040 1183 1150 1124 2640 3208 2375 2741 
30 N + 30  P2 05 (I,) 935 1327 1211 1158 2850 3833 2243 2975 
NO FERT (I,) 1185 1707 1326 1406 2745 4250 2326 3107 
30 N + 30 P2 05 (1,) 1115 1783 1607 1502 2675 3625 2375 2892 
30 N 30  P2 05 (I,) 1430 2128 1937 1832 2920 4708 2604 3411 
SE+ 94 277 80 - 240 443 146 - 
C V ( % )  16 2 4 11 - 17 16  12 - 
------------------------------------------------------------------------------------------------- 
I,, I, AND I2 ARE NO IRRIGATION, ONE IRRIGATION (5 CM AT 1 MONTH AFTER PLANTING) AND TWO 
IRRIGATIONS (5 CM EACH AT ONE AND TWO MONTHS AFTER TRANSPLANTING) RESPECTIVELY 



CROPPING SYSTEM -- G R A I N  Y I E L D ,  KGB - - -- - 
RAINY - DRY 1 9 8 8 4 9  1989-90 OVERALL MEAN BEI 
SMON SEASON ENY DRY SEASON RAINY DRY SEASON RAINY DRY RETURN 
CROPS CROP SEASON I, I, I, SEASON I, , I, SEASON SEASON CFA/HA/ 

YEAR 
........................................................................................................ 
MAIZE (F) - MUSK 1501 1225 1371 1451 3899 1073 1192 1376 2700 1281 211,480 
MAIZE (R) - MUSK 2084 1260 1437 1615 3853 1003 1226 1510 2968 1342 225,160 
COWPEA (F)- MUSK 1344 1428 1863 1917 1190 1050 1265 1463 1267 1498 253,700 
COWPEA (R)- MUSK 1442 1422 1702 1872 1208 1029 1282 1506 1325 1469 205,520 
CROTA ( G  M) -MUSK - - - - - 1053 1329 1492 - 1291 40,280 
PLOW FAL - MUSK - - - - - 886 1029 1115 - 1010 27,800 
NATU FAL - MUSK - 492 728 1485 - 683 693 783 - 811 11,880 
MEAN - 1165 1420 1668 - 968 1145 1321 - - - 
SE+ - (MUSKWARI) CROPPING SYSTEM 113 3 1 

IRRIGATION 87 13 
CROPPING X IRRIG NS 33 

C V 1%) 19 - 4 -------------------------------------------------------------------------------------------------------- 
GM-GREEN MANURING, N S NON SIGNIFICANT, I,-NO IRRIGATION I,-ONE IRRIGATION ( 5 C M ) ,  I,-TWO IRRIGATIONS 
(5CM EACH), F-FLAT, R-RIDGE 



6 TESTING Am-LIAISON UNIT 

6.1 BAMBUI TLU 

6.1 1 INTRODUCTION 

The TLU-Bambui is the origlnal Testing and Liaison Unit 
Established in 1981, it is based at the IRA station in the 
village of Bambui ( 1500 m a s 1 ) in the North West Province and 
LS responsible for maize and rice-based farming systems research 
in the western highland zone of Cameroon (i e , North West and 
West Provinces) The unit has one expatriate agricultural 
economist, 4 national counterpart researchers (one in the U S 
for PhD training) and 3 agricultural technicians Two 
counterparts were trained to the MSc level (one economist, one 
agronomist) under the NCRE Phase I1 participant trainlng program 

6 1.2 OBJECTIVES 

The TLU was designed serve as a linkage between research and 
extension/farmers The original objectives of the TLU, listed 
in the Project Contract, are 

- to train extension personnel and agricultural technicians, 
- to design the methodology of on-farm trials/ 
demonstrations, 

- to coordinate the on-farm testing program, 
- to study the results including the socio-eco~~omic impact 
of proposed recommendat~ons, 

- to feed back on-farm research results and lnformatlon on 
farmers' circumstances and problems to station 
researchers, 

- to translate research results into recommendations to be 
extended to farmers 

6 3 CONSTRAINTS 

The constraints most llmlting on the work of the TLU-Bambul 
dur ing  L i l e  los t  5 ycllr-s ~r~cluc~cd 

- Inadequate vehicle support ( i e , too few, and inappro- 
prlate vehicles ) ,  

- Insufficient cash flow, especially In the last 2 years, 
- Uclclys 1 1 1  depdrture of national counlcrparts for MSc 
trainlng, and then the simultaneous absence of all 3 
counterparts in the U S for 2 years, 

- Lack of adequate field lab facilities 

6.1 4 ACCOMPLISHMENTS 

By the end of 1985, four years of extensive TLU on-farm 
varietal testing had led to the ldentlflcation of several new 
maize and rice varieties for recommendation to farmers in large 
parts of the western highlands A number of these varieties were 



already being extended by MIDENO, UNVDA and the Community 
Development Project Bafut, and belng adopted by farmers An 
lnltlal fertlllzer recommendation was also available for malze 
In two mld-altltude sub-zones 

TLU-Bambul on-farm research from 1986 to 1990 encompassed 
surveys and on-farm trlals Surveys were of two types* rapld 
rural appraisals (dlagnostlc) and resource monltorlng 
(descrlptlve). Trlals (both malze and rlce) were of 3 types 
exploratory (diagnostic), refinement (slte speclflc and reglonal 
trlals) and verlflcatlon (farmer managed) The trlal program 
comprised 3 major themes varletal testlng, sol1 fertlllty 
management and cropplng patterns. 

Maize NxP response- Slte speclflc (4 reps) nltrogen and 
phosphorus response trlals were set out on 14 farms In 3 sub 
zones In the North West Provlnce Thls was a follow-up of the 
same trlal ln 1985 In the Ndop Plaln, there was a 73% malze 
yleld response to 75 kg/ha of nltrogen, but a small negatlve 
response for the associated groundnuts No responses were 
observed to phosphorus - In the Eastern hlqhlands, where ylelds 
were generally low, malze responded sllghtly to N ( M R R = 5 9 % ) ,  but 
not to P - In Bali, a problem sol1 area, malze ylelds increased 
58% to 75 kg N and 77% to 60 kg P 

Malze+qroundnuts cropplnq pattern The effects of varylng 
malze plant denslty at 2 fertllizer levels on crop ylelds In a 
malze+groundnut lntercrop were lnvestlgated In on-farm trlals In 
Ndop Plaln, Bamenda Plaln and the Western Province Plateau ( t a b l e  
1). The three plant densities used were 26666, 40000 and 53333 
plants/ha, and the fertllizer levels, 0 and 400 kg/ha of 20-10- 
10 compound fertlllzer The trlal was planted on 21 farms In the 
3 zones. 

Malze ylelds responded positively to lncreaslng plant 
denslty, especially when fertlllzed Groundnut ylelds responded 
negatively, ~f at all Optlmal densltles for unfertlllzed and 
fertlllzed malze were 40,000 and 53,333 plants per hectare, 
respectively 



Rice variety trial In the Mbaw Plaln The Mbaw Plain is a 
r c - r ~ ~ r ~ t o  r i c o  q r o w i n q  (irc,l i 1 1  t i i c  r l o r t h  c l ~ l c r l l  corrlrr o f  t11c N o r t h  
Wt , t  I ' r  o v  1 I I ~  r *  I 0 1  I o f  , r c  c c , , (1111 i t I I P  r ~ l l l l y  * A > < I  011 ,  

r I I c I I I r e  1 I I! f r ~ I I I  c 1 1  t r r 1 1 i ( j  I t i (  1 ' 1  I 1 1 1  111 i c l r  t o  1 c ) f i f )  

1 ol l o w i r l g  I I I ~ I ~ ~ I I I , ~ ~  ~ c > , i ( J  I ( p 1 1  I ,, L i l t?  f i I. L o 1 1 - f  J L I I I   ice v d r i c t y  
trials were Introduced In 1986 Of 5 new varieties and a local 
varrety, CICA 8 and CISADANE had the highest yields (38% and 30% 
above the local check) and best farmer rating 

l-9 83 
Survey of malze-based-_cropping systems-ln--the N d s  Plain,- 

NWP (1150-1300 m a s 1 ) Thls was the prlnclpal research 
opcrat  Lon in 1987 Twenty-four farmers were visited daily by 
vlllnge-bascd enumerators, who collected data on labor 
I 1 1 i t o r  ( I o r I f i r m  I I I I k t  1 i c ' 1 1 1 i \  

I f o r  I I o r  w r I I I  1  ( c y t I o t  r v I I 1 r l c  I ~ r c i l r r c ~  
0 1  I I I I ( ~  1 1 1  1 1 1 1  t I I I I  I I I I ~ I I  1 1 1 i j  f o r  111 I 1 y I c l c  I I I I of 

j ) 1  ~ 1 1 1 1  1 1 1 e )  ( 0 1 1 1  ~ ( J ~ I I  ~t i o r l  * 1 1 1 ( 1  1111 1  1 1 1  ( I I I (  I I L  o L  f i (  l c l  I / c  I t r c  1 lllJ 
5, t a  f T 1 so i 11 t c rv lewcd  the f a r l n e r s  about the cropplriy 111s tory arid 

Mc 1 1 1  t o t  I I I 111c ) I  

~ L i l l z d L i o l l  L O L  tile 111d1.m- 

based cropping system 
(which included a 2nd 
season bean crop on some 
farms) was 1838 man-hours 
per hectare (flgure 1) 
Labor requirements were 
highest for the land 
preparation/planting and 
weedlng operations Total 
h, i rvc~c,  t 1 n h o r  w l l s  r n r ~ c h  1 c.;s 
Llldrl t l m  t for wcad.L~iy, 
but, restrlctlons on the 
I 1 1 1 1 I r r c l  of I 1 1 c  t 1 1 r v i  I 
I I 1 1  l t c t l  1 1 1  , I  I l l ( j l r c  r l t r l ) o r  
culls Lr dilllny PC dk 

F ~ y u r e  1 Weekly labor utll~zclt~on 
for Ndop Plaln and Bur Highlands 

(Make-based cropping systems) 

MAN H WRS/HA 

F C I I U A R  APR YAY JUN JUI AUO I P P  OCl NOV DFC JAN 

M 0 N T H (aubdivldod Into weeko) 

Wives provided most of the labor ( 4 1 %  ) ,  followed by children 
( 3 I ? ) I t I I I ( 1 4 %  ) I r ~ r  1 1 c , ~ d  11 1 r ~ d  I c i t ) o r  for o ~ l l y  
',% 01 tlhc: Lotlll l'lbor i r i p u t  (figure 2 )  
W I  L h  r r l r a r l  ylclld.; ol: 1 973 k q / h a  for malze, 53 kg for groundnuts, 

/ i f o r  i y I I I ~ I I  10 I i r j  f o r  t ) ~  1 1 1  t l r c *  I I I  I I k c  I v I 1 I I ~  o f  t t ~ c  
111 ! I / (  I t  I I 1 )  I "  ( t w 1 < I  ( , I t l  r ~ t  I d 1  I>(>> C I A ( ~ ~ ~ L I L L ?  

3 )  d~id t tw 11et reLu~n to ~ J L I I I  fd111 i ly  l d b o r  
amounted to 61  CFA/man-hr Mean total crop sales from the farm 
equaled 131,227 CFA (flgure 4) 
Maize+ groundnuts s t e p w l s e  trial 

At this point, the TLU had a preliminary farmer recommendation 
for the mid-altitude zones that lncluded changlng the maize 
variety, plantlng denslty, and fertilizer rate However, when 
faced with multiple component recommendations, especially those 
requiring increased cash outlays, farmers wlll often adopt only 
part or t t w  pnckagc 



F~gure 2 D~str~but~on of total labor 
utrl~zatlon on momtored frelds 

0 hshld 

Children 

Wifs 

Husband 

Ndop Plam 
1838 m-h 

BUI H~ghlands 
1654 m-h 

I Figure 4 Dlstrlbution of crop sales 

Ndop Pla~n BUI H~ghlands 

131,227 CFA 109,074 CFA 

A step-wlse trlal was deslgned to examlne the effects of 
partlal adoptlon The treat-rnents rep-resented the stepwlse 
adoptlon of an unproved malze varlety (Kasal I or COCA), 50 kg 
N, 25 kg P and an increased rnalze plant denslty ( 20,000 to 40,000 
plants/ha), wlth the flrst treatment representing the farmers 
practices and the last treatment, the full recommended package 



F~gure 3 Distr~butlon of total market 
value of monitored field crops 

Ndop Plain Bui Highlands 

In the Ndop Plain (21 farms x 2 reps), there were prof~table 
maize yield responses to variety (Kasai), nltrogen and Increased 
maize density In Bomenda, prof itable responses were observed 
for varlety (COCA) and nitrogen 

M-alze-_r_lc_e_-cropp~ng -system trial-- Rlce farmers in the 
Menchum Valley (NWP) typically leave their rice paddies in grass 
fallow during the flrst half of the rainy season (March-July), 
before transplanting the rice in August (to be harvested In 
Decernber/January) Meanwhile, they plant maize on upland flelds 
in March, and harvesl it In July 

In 
use e f f ~  
exanune 

an attempt to intensify the system, improving the land 
.ciency and reducing labor, the TLU designed a trial to 
the potential for planting a rnalze crop in the rice paddy 

prior to the rlce crop The malze-rice cropplng pattern was 
tested under 4 fertilizer reglmes, and compared wlth the normal 
grass fallow-rlce pattern 

This t r ~ a l  was carrled out on the same 4 farms for 3 years, 
to investigate the long term effects on maize and rice production 
and on dlsease progression The results are presented In table 
2 



Table 2 Effect of cmpplng pattern and fertilizer rate and tirlng on mre gram yield (kg ha-'), m e  
gram peld (kg ha-'), and net revenue (uA ha-') m the llenchu1 Valley, 1987-89 
.......................................................................................... 
Pat ted  1 9 8 7  1 9 8 8  1 9 8 9  T o t a l  le t  
Fertilizer h s e  hce Wze hce M z e  hce Wze hce Revenue (1) 

Wze-1 hce/ 

200 -1 0 

0 -1 200 

100 -) 100 

200 -, 200 

Grass- > hce/ 

0 -> 200 .......................................................................................... 
(1) Shelled m z e  and rice paddy prices = 40 and 70 m g ,  respectively 

Fertdizer cost = 50 UB/kg 

Over a three year perlod, rlce ylelds were unaffected by 
replacing the grass fallow wlth a malze crop, whlle plantlng 
malze increased net revenue from the system by an average 526,142 
CFA/ha, a 53% Increase over the tradltlonal slngle-crop system 
Malze averaged 3 8 t/ha and rlce 5.1 t/ha In the Malze - >  rlce 
system, compared to a mean of 4 8 t/ha for rlce In the grass ->  
rlce system 

Rlce varletytrlal (Mbaw Plaln) In follow-up varlety trlals 
in the Mbaw Plain, ITA 222 proved to be the hlghest yielder (5 7 
t/ha), while belng rated flrst among the slx tested varletles by 
8 of the 9 partlclpating farmers However, the steadlly 
worsenmg rlce market sltuatlon 1s forclng the majorlty of 
farmers to abandon rlce production ln the Mbaw Plaln 

1988 
Survey of malze-based farmlnq systems In the Bul Hlqhlands, 

NWP (1400-2300 m a s 1 ) Thls survey was virtually ldentlcal 
to the yearlong resource monltorlng survey of the Ndop plaln, 
only thls tlme ~t was carrled out In a hlgh altltude zone, and 
lnvolved 20 farm households 

Labor utlllzatlon In malze-based cropplng systems In the 
Bul highlands was found to be more evenly dlstrlbuted over the 
year than In Ndop Plaln (flgure 1) Land clearing, tllllng of 
the sol1 and rldge-maklng are all done durlng the dry season 
(November-February) By February, the land IS ready for dry- 
seedlng of potatoes, followed by plantlng of malze and beans In 
March. The malze matures in late September to November, when the 



rainy season is nearing its end There is less urgency in 
harvesting the maize in a timely manner than at lower elevatlons, 
where the harvest period coincides wlth the helght of the r a m s  

Mean total labor utilization was 1654 man-hrs/ha Wives 
accounted for most of the work ( 43% ) , followed by children (20%), 
farmers' cooperative work groups (14%) and the husband (10%) 
Very little hired labor was used ( 4%) (figure 2) The most labor 
intensive operations were harvesting & carrying (32%), weeding 
(28%) and tilling/ridge-making (21%) Mean yields for malze, 
potatoes and beans were 1259, 1207 and 161 kg/ha, respectively. 
Mean total market value of the malze-based crop association was 
141,439 CFA (figure 3) and net returns to farm family labor was 
59 CrA/man-hr Mean earnlngs from the sale of crops amounted to 
109,074 CFA (flgure 4) 

Mai7c tbeans yield c o n s t r a ~ n t s ~ ~ ~ e x p l o r a t o r y ~  tr_ial - I B u i .  
Fjighlands)- Exploratory trlals on 16 farms in Bui examined the 
effects of nitrogen (N), phosphorus (P) and malze plant density 
(D) on the productivity of a maize/beans intercrop An 
acldi t ional 7 t r ~ a  t m o n  ts permit tcd a comparison be tween the maize 
variety being extended to farmers in Bul (COCA, a variety 
selected for the mid-altltude zone) and the local variety 
(derlved from the Kltale Synthetic I1 variety, introduced into 
the area from East Africa In the 1960's) 

There was no difference In ylelds between COCA and the 
local variety This confirmed prevlous years' on-farm variety 
trials of the TLU Maize ylelds responded positively to N, P and 
increased maize density, although only slightly to the latter 
(table 3) Bean yields Increased wlth N, were unaffected by P 
and diminished in response to the hlgher maize plant density 
Total revenue, used as a measure of the intercrop, was lncreased 
by N and P I  but not by density 

1989 
M , I  L /ca I b ~ ~ l 1 1 %  11 i Lr 0g~11 x p h o s p h o r u s  ~ C V P  1 s Lr id1 ( IJui 

h~qhlands) The exploratory trial In the Bul Highlands (1988) 
showed nltrogen and phosphorus to be yleld limltlng factors 
Accordingly, an on-farm NxP levels experiment was designed and 
implemented in 1989 to estimate a response curve to N and P, and 
to determine economically optimal application rates for farmers 
The experiment took the form of a regional trlal in the 
terminology of Hlldebrand and Poey ( 1985 ) , with 10 treatments 
(full factorial arrangement plus a zero check treatment) and an 
RCBD design (2 replications per farm) It was planted on 4 farms 
in each of 5 vlllages in Bui Dlvlslon ( 2 0  sltes), at altitudes 
ranglng from 1640 to 2200 meters 



Table 3.  Effects of n~trogen phosphorus and ma+ze plant denslty 
on mean malze graln yleld (kg ha I), bean g r a m  yleld (kg ha-') 
and total revenue (CFA ha-') (plot slze 24 m2). 

Malze Bean Total 
~leld' Yleld Revenue 

Nltroqen 
0 kg/ha 

100 
% change 

Phosphorus 
0 kg/ha 

120 
% change 

2270 490 141,000 
2910 520 166,000 

+ 28% + 6% (NS) + 18% 

Malze denslty 
20,000 plts/ha 2430 
40,000 2760 

% change + 14% 

530 152,000 
480 155,000 

- 10% + 2% (NS) 

SE - + 76 - + 11 - + 3,300 
CV(%) 33 25 24 

............................................................... 
1 Mean graln ylelds for COCA and Local malze varletles were 2550 
and 2470 kg ha-', respectively 

Use of dlamrnonlum phosphate (DAP) and urea, comblned wlth 
the cool temperatures and a spot appllcatlon method led to 
apparent ammonla toxlcity at most locations No responses to N 
or P were observed However, the explanatory power of several 
collateral variables (slope, posltion on slope, erosion score and 
altltude) was demonstrated The trial was to be repeated ln 
1990, on the same farms 

Hlqh altitude malze varlety trlal (Bul Hiahland-SJ- The 
results of TLU on-farm rnalze varlety trlals In the Bul Highlands 
(above 1500 m) from 1984-85 demonstrated that no IRA varlety 
ylelded more than the local cultlvar Recent trlals by the 
MIDENO adaptlve research agronornlst on Trlal and Demonstration 
Centers (TDC) at Dzeng (2200 m) and Mblyeh (2000 m) confirmed 
these flndlngs 

The NCRE/IRA breeder had been screening a hlghland popula- 
tlon for the prevlous 2 years and provlded seed to the TLU for 
llmlted on-farm testlng In 1989 The justlflcatlon for puttlng 
the new varletles out on-farms at thls early stage In thelr 
development was the lack of suitable on-station trial sites for 
the breeder to adequately evaluate genetlc stablllty across 
envlronrnents As ~t IS, the breeder 1s obllged to use the Mblyeh 
MIDENO-TDC as hls prlnclpal hlgh altltude breedlng slte 

Two new (pre-) varletles (Hlgh Altltude Population or 
HAP/nlcknamed "Happy", and Pool 9 Synthetic) were tested agalnst 
the local varlety and COCA in a randomized complete block design 



with 4 rrpl icnt ions per 9 1  tc lhr t r i a l  was plantrd on 11 farms 
and one TDC (Dzeng) Because of a shortage of seed for the new 
varieties, they were tested separately on 5 farms each, and 
together on one farm and the TDC Fertillzer was applied at the 
rate of 100N-120P,O, In all cases, the maize was intercropped 
wi Lh beans 

HAP (46% above local variety ylelds) performed relatively 
better than Pool 9 (16% above local), although it was planted on 
poorer sites ( 2 3 %  lower mean site yields) The trlal was to be 
repeated in 1990 

Mld-altrtude mal7e varl~ty trlal {Bamenda, Ndop, - West 
IJJovince)_ Four years of on-farm maize variety testing in three 
mid-altitude zones In the western highlands had established COCA 
and Kasai I as the outstand~ng varieties released by IRA/NCRE 
breeders However, neither variety possessed resistance to maize 
streak virus (MSV) The NCRE/IRA highland maize breeder released 
2 MSV resistant varletles (MSR and Synthetic 1) for on-farm 
testing in 1989, following 2 years of agronomic trials on- 
station The unique disease resistance of these varieties 
justified the resumption of on-farm varlety testing in the zone. 

The trial consisted of 5 treatments the 2 new entrles, 
COCA, Kasai I and the farmer's local variety, all intercropped 
with groundnuts, arranged in a RCB design with 4 replications, 
planted on 24 farms in the Bamenda Plaln, Ndop Plain and West 
Provlnce "Haut Plateau" Fertillzer ( 3 0 0  kg/ha of 20-10-10) was 
applled as a sidedressing at 1 month after planting (mimicking 
the farmers' practlce that has been proven to be very effective) 

The maize yleld results are presented in Table 4 .  

COCA ranked flrst in yield on 9 of the 24 farms and first 
in the combined analysis for each subzone, as well as, for the 
overa 11 combined analysl s On average it was 1 ton higher 
yielding than the local variety MSR, S y n t l i e t l c  1 and Kasai I 
were not different from each other, but outyielded the local 
variety by 0 6 tons There was a significant slte by variety 
~nteraction effect, wlth the improved varieties showing yield 
superiori Ly only on farms with a mean yield ( environmental index ) 
above 2 tons The ranking of the 4 improved varletles remained 
much the same across environments 



Table 4: Maize grain yields (kg-ha ' )  for two new mid-altitude 
varletxes (MSR and Synthetic 1) compared wlth yxelds of COCA, 
Kasal I and the farmers' local varlety. 

Maxze Z 0 N E 
Varxety Bamenda Ndop West Prov Mean 
............................................................... 
COCA 2418 a* 5228 a 4728 a 4551 a 
MSR 2153 ab 5174 a 4180 b 4256 b 
Synth 1 1956 b 5068 a 4248 b 4207 b 
Kasal I 1934 b 5067 a 4212 b 4189 b 
Local 1876 b 4143 b 3670 c 3568 c 

SE 137 169 156 98 
CV ( % )  26.5 21 6 23 4 23 2 
Prob-level 0.04 0 00 0 00 0.00 

Farmer yleld 2566 3438 3724 3325 

DMRT (p=0.05) 

Farmer manaqed malze trlals (Ndop Plaln) The TLU provlded 
Kasal I seed to agricultural extension agents to distribute to 
farmers About a month after the farmers planted the seed, the 
TLU went around pegglng sample plots (mean slze = 73 sq m) and 
provldlng 20-10-10 fertlllzer to the farmers at the rate of 250 
kg/ha to be applled only to the sample plot Aslde from rnalze 
varlety and fertlllzer rate, all management declslons were left 
to the farmer (e g , plantlng date, malze denslty, crop assocla- 
tion, weedlng frequency and timlng, tlm~ng and method of fert- 
lllzer appllcatlon, etc ) 

The TLU arranged to harvest the Kasai I plot on each farm, 
plus a nearby sample plot of the local varlety, representing the 
farmer's tradltlonal technology Kasal I outylelded the local 
varlety on all the farms (n=22), wlth a mean yleld margln of 84% 
(1855 to 3409 kg/ha) 

Irrlqated rlce varlety trlal (Menchum Valley) 
Several unproved rlce varlet~es have been released by IRA/NCRE 
and adopted by large numbers of farmers These include ITA222 
and CICA8 They are hlgh yleldlng and dlsease resistant, wlth 
long, bold graln types However, the major constraint faced by 
farmers 1s thelr lnablllty to market the rlce Prlce IS one 
problem, graln quallty IS another The imported Thal rice tends 
to be long and slender, a more attractive rlce for urban 
consumers 

In 1989, the NCRE rlce breeder provlded the TLU wlth new 
varletles havlng better graln qualities (long, slender, 
translucent) for testlng on farm One new varlety, TOX 3145-34- 
2-3, ylelded 12% less than ITA222, but was preferred by all 11 
farmers having the trlal The trlal was to be repeated In 1990 

Mlnlklt malze trlals Slnce 1983, the dlrectly implemented TLU 
trlals have been supplemented by "rnalze trlal mlnlklts" The 
mlnlklt 1s an innovation of the TLU, deslgned to lncrease the 



number of farmers exposed to new maize varieties , whlle 
providing important farmer feedback Basically, it is a trial- 
in-a-bag, containing seed, fertilizer, measurmg string, plot 
labels, instruction sheet, observation sheet and pre-addressed 
envelope 

The minlkits have been distributed to extenslon agents of 
MIDENO/PDA (NWP) and UCCAO (WP) at an average rate of 300 per 
year They are planted by the farmer under the supervision of 
the extenslon agent, who records the necessary observations over 
the season, plus farmer's comments, on the observation form, and 
mails the form to the TLU 

New maize var- I 
ieties tested ln 
nrinikits have out- 
yielded the local 
var-ieties by 5-25% 
(figure 5) Farmers 
expressing preference 
for the new varieties 
outnurrrber those pre- 
ferrlng the local 
variety 3 to 1 
(flgure 6) 

Flgure 6 Mean relative y~e lds  of 
selected m~d-alt~tude maize var~et~es 
(4 yeare of rninlkit trlale) 
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1990 
Results for 1990 on-farm research are not available at thls 

wrltlng (September 1990) 

Farmers malze storaqe loss survey Both rapld appraisals and 
formal surveys have consistently shown maize storage losses to 
be of prlmary concern to farmers Storablllty ranks very hlgh 
among the malze characterlstlcs used by farmers In thelr 
assessment of new varletles The new varletles have been 
demonstrated to behlgh yleldlng, and are well recelved for thelr 
taste and cooklng qualities However, farmers regularly complain 
that the large denty grams do not store as well as the small 
fllnty gra~ned local varieties 

The TLU, In collabor-atlon wlth the FA0 Food Loss Reduction 
Project (FLRP), IS sampllng malze from 60 tradltlonal farmer 
stores, and assessing losses uslng gravlmetrlc methods Farmer 
malze use patterns are also belng observed The objectives are 
to assess real storage losses, to ldentlfy and characterize the 
lnsect and fungal agents responsible for the losses, and, to 
estlmate the economlc loss 

Malze+beans nltroqen x phosphorus levels trlal (Bul Hluhlands) 
A contlnuatlon on the same farms of the same trlal from 1989 

Hlqh altltude malze varlety trlal (Bul Hlqhlands) 
A contlnuatlon of the same trlal from 1989 

Mid-altltude malze v a ~ e t y  trlal (Bamenda, Ndop, West Provlnce) 
A contlnuatlon of the same trlal from 1989, wlth 2 added 
varletles. early whlte and ATP (acld tolerant population). 

Malze+beans exploratory NxPxDenslty trlal (Ndu & Fundonq 
Hlqhlands) Thls IS ldentlcal to the yleld constralnts trlal 
carrled out In 1988 In the Bul Highlands It 1s belng implemented 
In 2 new hlgh altltude zones In Donga-Mantung and Fundong 

Mld-altltude farmer manaqed trlals A contlnuatlon of the farmer 
managed trlals lnltlated In 1988, but extended to new areas 
lncludlng Ball, Bamenda Plain and the West Provlnce Hlgh Plateau 

Irrlqated rlce varlety trlal (Menchum Valley) A contmuatlon of 
the varletal trlals In 1989, wlth the same varletles 

6 1.5 IN-SERVICE TRAINING 

A llst of formal ln-servlce tralnlng courses attended by IRA 
personnel attached to the TLU follows Formal courses were 
supplemented by contlnulng on-the-~ob tralnlng 

Indlvldual Course & 

Meppe Francols (agronomist) Malze production course IW 
Ngwa Thaddeus (technlclan) #I I !  

Samatana Marc (economist) On-farm research tralnlng UCD 
workshop 



Every year for the past 5 years, agricultural schools In the 
area have sent students to work wlth the various units at IRA- 
Bambui (~ncluding the TLU), as a part of thelr practical 
training The partlclpatlng schools include University Centre 
Dschany, ITA-Dschany, the Regional College of Agriculture (RCA- 
Bamblli) and the Technical School of Agriculture (TSA-Bambili) 
The students range from termlnal year junlor technician to 4th 
year "ingenieur agronome" The TLU received between 1 and 3 
students each year The students work with the TLU from 1 to 3 
months, and prepare cornprehenslve written reports of their 
dctlvl t l es  as a part of their acddenllc requirements 

6 1.6 PRIORITIES FOR FUTURE RESEARCH 

The number one priority for the next 5 years IS to rapidly 
turn over greazer research respon&lities to the national 
coun&e~pmrt~ This lncludes responsibility for research 
planning, design, ~mplementatlon, analysls and interpretation 

The TIJJ-Bambui wlll be seeklng more cosgrefflc:ent-methe 
of gcsting new -varletles and agronomic_ practices Thls is 
especially crltlcdl, I£ IRA is to sustaln ~ t s  on-farm research 
program after USAID funding is terminated One promising avenue 
involves a modified mlnikit trlal approach 

Soil degradation through over-cropping and soil erosion is 
a major constraint in large parts of the western highlands, where 
land is becoming ever scarcer and farmers crop land wlth slopes 
of up to 50% Increasing fertilizer costs and lack of cash will 
force farmers to depend more than ever on so-called "organic" 
soil fertility management practices The TLU will concentrate 
on several such practices, including 

- AIleytcropping establishing eroslon controlling 
hedgerows on the contours, and, 

- zm~roved fallows a planted fallow using soil improving 
leguminous specles 

The TLU wlll continue to test new maize and rice varieties 
on farms, as long they represent enhanced productivity or have 
specific improved characteristics that are desired by farmers 
Examples of the latter for malze are flinty graln type, yellow 
as well as white grain color, short plant helght, disease 
resistance, good ear husk tip cover, tolerance to acid soils and 
earliness For rlce long, slender, translucent grains to 
better compete with the imported rice In the marketplace. 

adoption and ~mpact studles will also be an important 
element of the research program for the next 5 years 



6 2 EKONA TLU 

6 2.1 INTRODUCTION 

The Testlng & Llalson Unit (TLU) was established at Ekona 
In mld-1986, and IS responsible for the Coastal Humid Forest 
Reglon of Cameroon The TLU functions as an interface between 
IRA and the extension service of the Ministry of Agriculture, 
channeling lnformatlon and resources In both directions W~thln 
lts own research program, lt has developed baselme food-crop 
data, tested the new NCRE maize varletles and IRA cassava 
varieties under dlverse farmers' conditions, done d~agnostic 
studles of sol1 management, weedlng and storage problems, and 
collaborated wlth NCRE researchers based at Nkolbisson and 
Dschang to carry out necessary on-statlon research In malze 
selection, storage, food-crop agronomy and sustamable soll- 
management techniques 

6.2 2 OBJECTIVES 

The TLU works to Improve food crop production of small- 
holders In South West Province through diagnosis of agricultural 
constraints and opportunities, testlng of lmproved varletles and 
agronomic cultural practlces, and lnformatlonal llalson between 
the extension servlce and IRA Research In 1986-90 focussed on 
(1) provlslon of baselme data on smallholder agriculture to 
gulde IRA research In food crops and solls, (2) on-farm testmg 
of NCRE malze and IRA/IITA cassava varletles, (3) dlagnosls and 
costlng of farmers' land and labor management practlces, (3) sol1 
and weed management trials on-station, and (4) post-harvest pro- 
blems of malze (storage) and other food crops (marketing) 
Llalson wlth extension has been effected through annual tralnlng- 
and-plannlng workshops, collaboratlve research and locallzed 
research groups (focus villages) 

6.2.3 CONSTRAINTS 

The NCRE Project came to Ekona just before the natlonal 
economlc crlsls made lt impossible for IRA to undertake new 
hlrlng or physlcal infrastructure creatlon Thus many facllltles 
available elsewhere In the Project (offlce, lab, storage and 
drylng space, furnishings, support staff) have been lackxng or 
provlded directly by the Project at extra cost IRA Centre Ekona 
has done all lt could to remedy these deflclencles, Ekona, whlch 
is ecologically very different from Yaounde, IS the only NCRE 
slte wlthout a Cereals agronomist on-statlon, Ekona 1s also 
unusual In that the second agricultural season IS nearly as 
important to farmers as the flrst, as a result, the Ekona TLU 
works a double year and has difficulty flnding tlme for complete 
data analysls or staff leave On the other hand, thls provldes 
an advantage In doubled lnformatlon 



Other difficulties have Included (1) inadequate up-to-date 
technical inforlnation to develop sustainable agriculture and 
storage programs, (2) lack of timely and sufficient improved 
planting materials of malze seeds and cassava cuttlngs for far- 
mers, ( 3 ) bad roads, conimunlcations and fragmented admlnistratlve 
centers, affecting llalson wlth farmers and extension, (4) dif- 
flculty of forming farmers' groups to facilitate fleld work and 
information dlssemrnatlon, and (5) harvest of on-farm trials by 
farmers prior to a set date of harvesting 

6 2 .4  ACCOMPLISHMENTS 

6 2 .4  1 Farming Systems Surveys of South-West Provlnce 

This series of surveys, undertaken from 1986-88, was 
designed to overcome a complete absence of information on the 
aqriculLura1 systems and research needs of the province The 
surveys ~ncluded compilation of secondary data, interviews and 
jolnt survey with the extension service, preliminary zoning by 
ecological criteria, formal questionnaires to random samples of 
a total of 393 farm households in 72 villages representative of 
Lhe zones, and ~n-farm ~nterviews, soil sarnpllng and fleld 
descriptions for one to two food-crop farmers per village. The 
results have been published in four dlvlslonal reports which have 
been provided to 140 local, regional, and national agricultural 
and planning off ices, IRA researchers in a11 food-crop programs, 
and requesting international researchers and planners (USAID, 
IITA, IBRD, ODI, unlversitles) Wlthin IRA, they are known to 
have influenced the research orlentatlon of the Root & Tuber, 
Plantain, and of course Cereals Programs 

South West Province, whlch accounts for the majority of 
smallholder productlon in the Coastal Region, 1s extremely 
varied, annual rainfall from 1 800 to 9 800mm, three primary 
soils types (volcanic, sandy sedimentary and granitic), eighteen 
indigenous ethnic groups and lmmlgrant groups totalling 30% of 
the population, cultivated land at altitudes from 0 to 2500m asl, 
virgin forest and permanently cultivated areas 23 agro-eco- 
zones were ~dentlfied, of whlch 17 were surveyed, the others 
being a day's walk or more from roads and of no commercial impor- 
tance for the foreseeable future1 Zones were dlfferentlated 
according to soils, rainfall, major crops and cropplng system, 
and land preparation methods. 

Six conglomerate zones were identified as of major impor- 
tance in terms of present productlon and population These are 
the high-denslty cocoa zone of Kurnba Corridor (KC), the commer- 
cial-smal lholder Lower Volcanic ( LV ) zone, the grani tlc, produc- 
Live but 11 t tle commercialized zones surrounding Mamfe Town (Mam- 
fe ) , the sandy sedlmerl tary cassava-egusi zones ( Sands ) ; the 
densely populated Manyu Highlands, and the Mountain Forest zones 
Together, these account for 84% of the economic value of food 

Only one, Upper Mbo, has demographic importance 



crops, 82% of calorlc value and 75% of farmlng households In the 
provlnce. The TLU has focussed on the four lowland zones, whlch 
Include 64% of economlc value, 66% of calor~c value, and 58% of 
farmers, represent the four major solls types of the provlnce, 
and vary greatly In cropplng systems 

KC farmers plant dense beds of mlxed malze, taro, cocoyam, 
and groundnuts lnslde thelr cocoa trees LV farmers plant malze, 
taro, cocoyams or vegetables ln monocrop or lntercropped wlth 
each other and some other crop, usually on the flat Mamfe 
farmers on the heavler solls of the south plant dense mounds of 
taro lntercropped with malze, cocoyams, water yams, groundnuts 
and egusl, northern ones center mounds on a cocoyam or yam and 
cassava on the slde, lntercropped with malze and egusl In the 
Sands, the lower-ralnfall south plants cassava/yams wlth malze 
and egusi/groundnuts, usually on mounds, whlle the hlgh-ralnfall 
Sands 11 plants egusl mixed wlth malze, cocoyams or yams on the 
flat, usually plantlng cassava later 

The two excluded conglomerate zones have hlghland systems 
The Manyu Highlands' 1s slmllar to Dschang's, and ~ t s  farmers 
look to that clty for markets and Inputs They are characterized 
by dense mlxed cropplng of arolds, malze and beans, usually on 
steep, often denuded slopes The Mountaln Forest zones grow 
llttle but cocoyams and plantalns, for whlch there IS llttle 
appropriate IRA technology yet These zones plant mostly under 
forest shade, leavlng the natural cover to protect the slopes 

Among food crops, plantalns are both the hlghestcontrlbutor 
to monetary value (29%) and the prlnclpal source of sales earn- 
lngs (34%), across dlvislons They are followed, and In some 
zones superseded, by cocoyams (Xanthosoma, 19% and 16%) These 
are also the crops that farmers across the provlnce percelve as 
havlng the greatest fleld losses, 40% for cocoyams (mostly to 
root rot) and 20% for plantalns ( to borer weevlls and nematodes, 
before the black sigatoka epldemlc began In 1988) Plantams and 
cocoyams are trucked from all over the southern half of the 
provlnce to Douala and outslde the country. 

Malze, taro, cassava and yams follow these two In economlc 
value; cassava and malze outrank them In calorlc value, cassava 
provldlng 34% and malze 18% of total calorles 

Maize IS important in all the super-zones except the Sands 
and Mountaln Forest, but 1s usually commerclallzed fresh, due to 
storage and drylng problems It 1s sold prlmarlly to Douala 
traders In the LV and local markets elsewhere Stem borers and 
streak virus are major fleld problems, and weevils cause large 
storage losses (37% by 4-5 months) 

Cassava 1s most Important In the Sands and Mamfe, both wlth 
strong garrl-maklng lndustrles that provlde extra female employ- 
ment. From the Sands, lt 1s exported In large quantltles to 
Douala and other countries Aslde from generalized low levels 
of mosaic vlrus, bacterial blight and drl thracnose, there are 
locallzed problems with mealy bug (Akwaya, and by 1988, Sands) 
and tuber rot (Bangem and parts of Kumba Corridor) 



Taro is found primarily in the LV and Mamfe, the longer- 
growing forest types were preferred to the new Ibo type beyond 
rako but increasingly are losing ground In Manyu and Ndian, 
both types of taro were seen or reported to have root rot, though 
much less so than for cocoyam 

Yams are very important to a minority of farmers in most 
lowland zones, others plant few or none because of the hard work 
involved, as well as seed problems D rotumndta is more common 
in the south, and D alata In the north 

The primary companion crops are egusi melon (Citrullus la- 
nat-ms), which is an excellent cover crop and of commercial impor- 
tance in the Sands and Mamfe, and groundnuts, important primarily 
as a relish and soll-enhancer Cowpeas are not important In the 
lowlands, and true beans are rare Egusi production is reduced 
by at least a third by post-germlnatlon beetle attacks which may 
be controllable by seed treatment 

Soil management problems are rapidly developing In the more 
densely populated areas, with the exception of the recent 
volcanic soils, and constrain population Increases elsewhere 
In thc LV, Sands( I ) and KC, fa1 lows have dropped to 0-2 years, 
with average fallow-to-cultivation ratlos of 0 9, 1 2 and 0 5 re- 
spectively The LV solls remaln productive, but many overused 
KC fields have texture, pest/disease and fertility problems 

Most farmers own their own land, through traditional right 
or purchase and inheritance The land situation is tightest in 
the KC, LV and Sands I ,  where the majorlty of farmers are immi- 
grants and there are large plantations It is unclear whether 
this limitation of access is greater than that related to labor 
Cash payments for manual clearlng represent about 80% of cash in- 
puts to aqriculture, and the clearlng months are the peak for fa- 
1111 ly ldbor M o s t  of L h e  province is too rocky, hilly or Lorested 
for tractor use, and animal tractlon is ruled out by tsetse fly 

Forty-nine percent of food crops by economlc value are 
sold, and 88% of farmers sell at least some food crops However, 
in Manyu and other remote zones, most of the produce is sold to 
consumers within the vlllage itself Amounts sold and numbers 
selling are closely related to the size of attainable markets 
The state of the roads are a major constraint to Increasing 
production in Mamfe, the Manyu Highlands, most of the Mountain 
Forest zones and many minor zones Most farmers have cocoa and 
coffee, but food crops were more important cash sources except 
in KC even before the suspension of cocoa payments. 

Cash inputs to agriculture are almost entlrely limited to 
labor payments The money is saved in local ethnlc- or kin-based 
ton tines, whlch are convenient, safe and comprehensible to the 
farmers These are sometimes merged with labor exchange groups, 
and are usually gender-specific Commercial lmproved seed 1s 
non-existent Fertilizer supplles In local cooperatives before 
the crisis were limited but seldom exhausted due to extremely low 
demand Chemicals were used in the small amounts distributed by 



extenslon for cash crops, and sometunes were applled to food, 
seldom wlth the necessary safety precautions About 9% have ever 
used fertlllzer on any food crop, 12% manure, and 9% an lnsec- 
tlclde, herbicide or pestlclde Malze and plantalns are the 
prlmary reclplents of each Manure 1s often applled to home 
garden crops to scare off anmals, not to fertilize, and even the 
cash crops rarely recelve fertlllzer 

Women are the principal managers and workers In food crops 
(other than plantains) In the north and west of the province, but 
men share some of the work In the commercialized south, and usu- 
ally manage the food farms In Nigerian lmmlgrant familles Men 
work wlth tree crops, plantalns, and yams, usually In one- or 
two-crop systems Extension workers deal mostly wlth men, al- 
though thls 1s changing somewhat as IRA provides useful food crop 
technology for them to extend 

The survey serles led the Ekona TLU to expand ~ t s  maize/ 
cassava varlety and fertlllzer testlng program to lnclude re- 
search work on improved blologlcal sol1 management techniques, 
labor requirements for land clearlng and preparation, post-har- 
vest drylng and storage problems of maize, food markets, and 
extenslon to food-crop farmers, particularly women All these 
themes are represented below 

6 - 2 . 4 . 2  Varlety Assessment 

On-farm testlng of improved varletles of malze and cassava 
has gone on slnce flrst season 1987 to evaluate thelr adaptabi- 
llty potentlal to the dlverslfled environments of South West 
Provlnce and assess the~r acceptance by consumers Eighty resear- 
cher-managed, farmer/researcher implemented and 340 farmer- 
managed (mlnlklt) trlals have been carrled to completion from 
first season 1987 to first season 1990 and second season 1989 
respectively. The unproved maize varletles CMS 8501, CMS 8503, 
Suwan 1 SR Y, DMR ESR Y, and Ndock 8701 showed thelr superlorlty 
over the local In yleld, resistance to malze streak vlrus, 
sweetness when consumed green and good texture ln corn fufu 
Thelr maln shortcomlngs were susceptlblllty to blrd damage, due 
to thelr poor ear cover aspect, and weevlls, relative to the 
local yellow variety Three other varletles (CMS 8507, CMS 8611 
and CMS 8602) were dropped after trlal 

Slmllarly the unproved IRA cassava varieties (8017, 8034, 
and 8061) outy~elded local cassava by 2 to 2 5 tunes, tested 
across all zones, had better tolerance to cassava rnosalc virus, 
were harvested earller, and made excellent waterfufu and good 
garrl. Thelr shortcomlngs were rottlng ~f harvested later than 
1 year after plantlng In some zones, poor cookablllty In the 
snack-food form, and too much branching, creating problems of 
harvesting and shadlng other companion food crops 



Maize varieties 

Table-1- The effect of N-P-K application on malze yleld 
(kg ha1) from on-farm trials, Ekona (1988 - 1990) 

....................................................... 
C M S 8 5 0 1 F O  2558 2664 2996 2138 3816 2834 
CMS 8501 rl 3562 3350 3430 3351 3972 3533  
CMS 8503  FO 2408 2676 - 2506 - 2530 
CMS 8503  F1 3372 2925 - 3097 - 3131 
SuwanlSRY FO - 2490 - 2196 3258 2648 
Suwdrll S H Y  1: 1 - 3 8 5 6  - 3725 4600 4060 
Ndock 8 1011 0 - 2697 2918 - - 2808 
Ndock 8701F1 - 3680 3806 - - 3743  
DMR CSR Y FO - - 2798 1752 2734 2428 
DMR CSH Y F1 - - 3211  2227 4072 3192 
Local TO 1833  2154 2270 2009 2631 2179 
Local F1 2333 3052 2506 3032 4171 3019 

Mcdn 2678 2954 3000 2603 3657 

Fo = 0-0-0 kg ha-' of N-P-K 
F1 = 80-40-40 kg ha-' of N-P-K in 1988  and 1989 but 

60-30-30 kg ha-' i n  1990 

CMS-8501 - a late, sweet variety with whlte flint kernels, has 
a wide spectrum of adaptation and can glve maize yield advantages 
of up to 40% over local wlthout fertilizer It is the best 
variety in LV in first season but not in second season due to the 
shorter rain period It 1s sensitive to acidlc soils as 
excrnpl ified by its poor performance on our on-farm trials at 
Mamfe It makes an excellent fufu The variety most tested In 
minikit form, farmers of all zones report hlgher ylelds and good 
acceptability, but failure (lower yields than local) has occurred 
1 n a fifth of cases in most zones under farmer management 8501  
is ready for multlplicatlon and distribution to farmers. 

CMS-8503 - an intermediate variety with white dent kernels, it 
does better than CMS 8501 under poorer environments, but worse 
in others It makes good fufu 

Suwan 1 S R  Y - a late variety with yellow flint kernels, sweet 
and preferred for green consumption It has a high yield 
potential but has not been tested for as many seasons as CMS 
8501.  It is anticipated to flood the green maize markets of 
Douala due to its hlgh yields, sweetness and good appearance 
However, it has shown yield variability under researcher 
management and failed to perform as well as local in over 15% of 
minikit returns from granitic and sandy soils 



Ndock 8701 - a late var~ety, sweet wlth whlte fllnt kernels, ~t 
1s h ~ g h  yleldlng, hlghly rated In fufu makmg, and was second to 
Suwan 1 SR Y In green maize evaluation It could be an excellent 
substitute for CMS 8501 but due to seed unavallablllty has not 
yet been adequately tested to determine lts yleld stablllty and 
acceptablllty. Mlnlklt returns from the sole season of 
dlstrlbutlon gave contradictions that need to be resolved 

DMR ESR Y - an early/lntermedlate varlety wlth yellow fllnt ker- 
nels. In 1990 flrst season DMR ESR Y was the flrst green malze 
available In Kumba market due to ~ t s  earllness In maturlty, glv- 
Ing excellent proflts to the farmers In Mamfe zone In 1990, lt 
gave the hlghest mean yleld of 3192 kg ha-' compared to 1740 kg 
ha-' for local, and a slmllar yleld trend was observed In 1989 
Thus, DMR ESR Y may have better tolerance to acld sol1 and be a 
potentlal varlety for Mamfe zone 

Hlqhland varletles - the only important malze-growlng hlghland 
zones In South West Provlnce are remote from Ekona The TLU has 
thus restricted ltself to sendmg out mlnlklts of varletles 
released by IRA-Bambul Kasal, MSR 85, Coca and Bacoa Kasal and 
MSR 85 averaged 60-70% hlgher perceived ylelds, but wlth consl- 
derable rlsk Palatablllty ratlngs were low for all varletles, 
wlth the taste of Kasal belng preferred, and both MSR 85 and 
Kasal were judged to be worth more than the local In the market 

In summary, In the flrst season, slnce malze 1s grown predo- 
mlnantly for green consumption, Suwan 1 SR and DMR ESR Y are 
recommendable varletles because both have yellow colored kernels 
whlch are attractive to consumers Addltlonally, Suwan 1 SR has 
good slzed cobs wlth sweet kernels, whereas DMR ESR Y due to ~ t s  
earllness In maturlty captures the hlgh prlces at the beglnnmg 
of the season. In the second season, drylng IS not a problem, 
and more dry maize is produced for fufu maklng The recommen- 
dable varieties for thls season are CMS 8501, Ndock 8701, CMS 
8503, and posslbly DMR ESR W, whlch we have not yet been able to 
test. These varletles are preferred because of thelr ylelds, 
whlte color and soft endosperm Slnce second season 1s a short 
growlng season the ~ntermedlate/late maturlng varletzes (CMS 8501 
and Ndock 8701) should be treated cautiously 

Cassava varletles 

Cassava ylelds In South West Cameroon are low due to a corn- 
blnatlon of low sol1 fertlllty and use of dlsease susceptible and 
low yleldlng local cassava varletles Therefore adaptlve research 
on cassava varletles x fertlllzer x cropplng system was carrled 
out on farmers' flelds durlng the 1987 through 1990 crop seasons 
across the 4 key zones of South West Cameroon 

The 1987-88 results showed that the lmproved cassava varl- 
etles 8017, 8034 and 8061 outylelded the local varlety by 2 to 
2 5 tlmes (Table 2). Thls was further confirmed by the results 

- obtained in 1988-89 where 8034 ylelded 68% hlgher than the local 
at Yoke statlon Addltlonally, the 1989-90 on-farm trlals showed 
that the lmproved varletles outylelded local when grown as mono 



and/or intercropped with maize across all zones Maize inter- 
cropplng d l d  not dffect cassava yield significantly 

cassava x fertilizer x 
cropping system The 
results showed that 8017 
outyielded 8034 by 9% 
dvcragcd across all zones 
The modif led yield 
stabilityanalysis revealed 
that 8034 was superlor to 
8017 In the poor cassava 
environments ( Sands ) , 
whereas 8017 was superior 
to 8034 in better cassava 
envlronments ( LV and KC) 

In 1989-90 additional 
adaptive research was 
carrled out on the improved 

Envlron Indmx dm 

Tuber yleld response for cassava var 
8017 & 8034 x rnalze wlth fartlllzer 

0011 Y 138. 3 PI) ( 00.34 Y 104. 1 8 P  

In the LV zone N-P-K Flgure 1 
(80-40-40 kg ha-') did not 
affect clLher maize or 
cassava ylelds significantly whereas, in Mamfe the maize yleld 
was increased significantly by N-P-K application whlle cassava 
yield was depressed In all zones cassava yield was higher when 
lntercropped with maize + fertillzer than the yields of mono 
cassava + fertilizer (Table 3) Furthermore, 8017 showed 
constant superlorlty over 8034 when both varletles were grown In 
association wlth maize + fertilizer (Fig 1) 

Table 2 Cassava variety lntercropped with maize yield of cassava 
by zone 1987/88, 

- 

Zones 
Variety Mean 

L V  (2) Sands ( 3 )  KC (3) 

8017 22 8 21 0 21 9 21 9 
8034 19 5 18 0 17 6 16 5 
8061 13 0 18 7 17 9 18 3 
Local 16 4 6 8 6 8 10 0 

Mean 17 9 16 1 16 0 
- -- - 

LSD 05 = 6 1 
cv ( % )  = 21% 



Table 3 1989190 - !hmq of a r e  & cassava yield (t/ha) 

Lower Volcanlc Kumba Corridor Sands Mamf e Overall  
TREATMENTS 

MZ CS * MZ CS MZ CS MZ CS MZ CS 
- - -- 

8034 F, 20 3 BC* 2 3 1  B 2 4 1  A 2 5 7  ABC 23 8 B-23 3 
8017 F, 1 9 2  BC 2 4 1  AB 2 4 6  A 3 3 7  A 2 6 1  B 
8034 F, 22 2 BC 2 5 2  AB 2 5 5  A 2 3 5  C 2 4 6  B 
8017 F, 2 4 6  AB 3 1 9  AB 2 6 3  A 2 5 6  ABC 2 6 5  B 
8034tMz F, 2 5  2 1 5  BC 2 3  2 4 1  AB 1 8  3 0 5  A 1 5  2 6 8  ABC 2 1  2 5 5  B 
8017tMz F, 2 6  2 5 2  AB 2 1  2 3 1  B 1 4  2 4 8  A 1 3  3 2 6  AB 1 9  2 3 7  B 
8034tMz F, 3 2  1 6 6  C 2 6  2 8 7  AB 2 1  2 9 5  A 1 8  2 4 9  BC 2 4  2 5 4  B 
8017tMz F, 2 6  3 0 5  A 2 6  3 4 0  A 1 6  3 0 5  A 2 6  3 0 4  A B C 2 4  3 1 7  A 

Mean 2 7  2 2 5  2 4  2 6 8  1 7  2 7 0  1 8  2 7 9  
C V M  16 16 31 26 23 25 20 15 26 

*~urcan multlple range test (P=O 05) 

6 2.4 .3  Sol1 Amendment 

6 2.4 3.1 Fertlllzer Trlals and Marglnal Returns 

Low sol1 fertlllty, due to lmpoverlshed basement materials, 
burnlng of residues durlng land clearing, and/or shortened fallow 
periods, 1s one of the major constraints to food crop production 
In South West Provlnce Sol1 analysls results from the 4 key 
zones (1987-1990) show that of the key zones, the Lower Volcanlc 
is rlch In N, P, and K, Kumba Corrldor is low ln P, the Sands are 
deflclent In N, P, and K, whlle In Mamfe, sol1 In mounds and 
rldges IS generally satlsfactory In N, P, and K, but flat sur- 
faces are low In all these, as observed from the sol1 proflle 
plts and Farmlng Systems Surveys In some Mamfe sltes we had 
hlgh acldlty and alumlnum toxlclty whlch led to total fallure of 
the on-farm malze trlals 

Thls situation has led us to focus on sol1 fertlllty 
amendment opt~ons. Work on chemlcal amendments (fertlllzer) has 
been on-gomg slnce 1987, and both blolog~cal results and soclo- 
economlc evaluation polnt to the deslrablllty of lncludlng other 
optlons Some work on legume rotatlon began In 1986, alley 
cropplng In 1988, and legume ~ntercrops, unproved fallows and 
mulches In 1989 

In the on-farm trlals, the response of malze to N-P-K 
appllcatlon varled from season to season across the 4 key zones 
In flrst season 1987 N-P-K appllcatlon s~gnlflcantly increased 
malze yields, espec~ally for CMS 8501, In the Sands zone but not - 



the LV In second season, the improved maize varieties CMS 8611 
and CMS 8602 were badly damaged by stem borer, cutting grass and 
dolnesLic anlmals and therefore, N-P-K appllcatlon dld not affect 
maize yrelds signif lcantly 

In 1988 first season the yield differences due to fertlllzer 
application were in general non-signif lcant, due to theft, anlmal 
damage, and shading by big trees It was not worthwhile to apply 
N-P-K even in the Sands where the plots were overwhelmed by weeds 
and snail damage However, in the second season N-P-K appllca- 
tron increased maize yleld slgnlficantly The hlghes t mean 
ylelds of over 3600 kg ha-' were obtained from Suwanl SR and 
Ndock 8701 wlth fertilizer 

In 1989 N-P-K appllcation lncreased maize yield slgnlfi- 
cantly in Mamfe and the Sands but not In the LV and KC In the 
second season results showed significant yleld increase due to 
fertilizer application even in Lower Volcanlc and Kumba Corridor 
In 1990 flrst season the response to N-P-K applicatlon was signl- 
ficant in all 4 key zones The 1990 malze yield results were 
atypical of the previous years' results in the different zones 
because (a) the ralns started late thus plantlng was delayed, (b) 
some farnmrs unllke In Lhe past used mlxed I I iA  111dl.m varictles 
in lleu of local, (c) we had unusually heavy rainfall In July and 
August, causing heavy ear rottlng These results lead us to con- 
clude that N-P-K appllcatlon 1s needed across a11 zones In the 
second season in order to optimlze the blologic yield of maize, 
whereas in the first season N-P-K applicatron should be llmited 
to Mamfe and the Sands 

In 1987 second season, at Yoke Statlon (Sands), maize yield 
increased significantly due to N single application but not due 
to P or NxP interaction, the yield advantage due to nitrogen over 
the check was 82% In 1990 first season on-farm trials single 
applic~tions of N dncl f' did not affect n 1 a i . m  ylcld 111 KC due to 
the highly heterogenous nature of the environments (CV = 36%) 
In the Sands nitrogen increased maize yleld significantly but 
phosphorus had no effect Complete analyses wlll be done after 
Lhe 1990 second season crop harvest 

The N-P-K time and rate of appllcation trlals at Yoke (1987- 
1989) demonstrated that malze blologlc yleld was significantly 
increased with increase of N-P-K rate of applicatlon from 40-20- 
20 to 160-80-80 kg ha-' However, the marglnal rates of return 
were 7 2, 8 6, and 5 6% for the 40-20-20, 80-40-40, and 160-80- 
80 kg ha-' of N-P-K, respectively Therefore 40-20-20 kg ha-' of 
N-P-K was the optimum level and preferred because the differences 
in marginal rate of return from 40-20-20 to 80-40-40 kg ha-' was 
only 1 4 and even went down to -3 0 when the rate was Increased 
to 160-80-80 kg ha-' Considering the limited capital of the 

1 farmers they should apply N-P-K at 40-20-20 kg ha in the sedl- 
mentary sandy soils The time of N-P-K applicatlon results de- 
monstrated that N-P-K should be applled at 4 weeks after planting 
which coincides with the first weeding perlod 



Farmers in SWP seldom use fertilizer, even on commercial 
crops. In the baseline surveys (1986-88), 10% of farmers had 
ever used fertilizer on a food crop In the lmpact survey 
(1990), 15% had used it, but only 5% were still doing so Most 
objected to spending money on it Such expenditure, while much 
lower than for labour for land preparation, comes immediately 
after the latter in the agricultural calendar, when cash 
resources are at their lowest point 

In order to evaluate the economlc efficiency and risk of 
fertilizer use in the province, the TLU carried out economic 
analysis of the 80 on-farm maize variety and fertilizer trials 
harvested since 1987 Fertilizer rates were 0-0-0 (F,) and 80- 
40-40 (F') N-P-K ha-' in 1987-89, and 0-0-0 and 60-30-30 N-P-K 
ha-' In 1990 Effects on the local variety and on the only IRA 
variety constant across all trials (CMS 8501) were analyzed 

Results showed that both variety and fertilizer made consi- 
derable contribution to farmers' income CMS 8501 had an income 
advantage (MRR) over local of 20% and 30% with and without ferti- 
lizer, respectively The advantage gained by fertilizer was 33% 
and 44% when applled to CMS 8501 and local varlety, respectively. 

These advantages varied by zone and season (Table 4) In 
KC, in first season, the improved varlety and fertilizer gave 
rates of return of 58% and 28% respectively, but only 26% and 8% 
In the second season In the LV zone, the Improved variety and 
fertilizer gave 16% and 33% advantage, respectively, in flrst 
season, and 23% and 9% In second season 

Due to the small number of trlals per season (<20) in the 
KC, Mamfe and Sands zones, only an elementary form of risk as- 
sessment ( %  of trial replications in whlch net benefits were 
negative) was used to evaluate the technologies within recommen- 
dation domains For example, in KC the risk associated with 
applying fertilizer was 58% on the local and 50% on CMS 8501 in 
flrst season, but in second season, the rlsks were only 30% and 
10%. The risks associated with using CMS 8501 instead of the 
local variety, wlthout fertilizer, were 8% first and 30% second 
seasons, respectively, while the risks of variety switch with 
both varieties fertilized were 25% and 40% (Table 5 ) .  



Table 4: Advantages (ratios of net benefits) of variety 
and fertilizer by zone and season 1987-1990 

Varrety Advantage Fert Advantage 
N Zone Season 

8501 > local F,8501 > F,local 

KC 
KC 
LV 
LV 
Mfe 
Mfe 
Sds 
Sds 

80 SWP 30% 209 

Table 5- Risks of using CMS 8501 and Fertilizer In 1987-90 
on-farm trlals by zone and season. 

Zone Season Fo 8501> F, 8501> 8501 F,>Fo local Fl>Fo N 
Local Local 

Sds 1 21% 36% 14% 
2 0% 0% 0% 

Mfe 1 60% 20% 40% 
2 - - - 

Using minimum returns analysis (MRA) for the 20 sites in 
the LV flrst season and for a total of 80 sites rn the province, 
the following recommendations were made - 

1 Farmers in the LV zone should plant CMS 8501 wlthout 
ferti lizer, and if they have to plant the local maize they should 
consider applying fertlllzer 

2 The same recommendatron as in 1, applies to farmers In 
the four key zones combined CMS 8501 without fertilizer has a 
higher average net benefrt than local without fertilizer, The 
average of the lowest net benefits for local wlth fertilizer 1s 
hrgher than the average of the lowest net benefits for local 
w~thout fertilizer Overall, the averages of the lowest net be- 
nefits for the technologies recommended above are hlgher than Lhe 
averages of the lowest net benefrts for the farmers' practices 



6 . 2 - 4 . 3 . 2  Farmers' Sol1 Management Practices and Blolog~cal Sol1 
Amendment 

Slnce 1989, the unlt has focussed attention on dlagnostlc 
studles of farmers' sol1 management methods In order to suggest 
and evaluate locally acceptable blologlcal techn~ques for sus- 
talnlng fertlllty These have lncluded rapld appraisals and 
monltormg of land preparatlon and weedlng act~vltles, weed/ 
fallow appralsals, solls analysls and farmers' yleld studles, 
some of whlch are st111 gomg on The results are as follows 

The general pattern is to slash, uproot, and burn resldues 
at least a month before plantlng durmg the m a m  flrst-season 
land preparatlon KC farmers lncorporate weed resldues and burn 
crop resldues and stlcks Few others Incorporate There are va- 
rlations in every zone In extent of burnlng, usually due to resl- 
due quantlty and woodiness whether a full burnmg is done across 
the field, or the weeds are heaped In a few places and burned 
In the second season due to wet plant resldues and continuous 
ralnfall the resldues are mulched to suppress weeds by shadlng 
ln the LV, and lncorporated lnslde beds/mounds In KC and Mamfe 

The most common weed 1s Sorqhum arundlnaceum followed by 
Chromolaena odorata, the former In the more fertlle, less acldlc 
soils and the latter, ln the more acidlc ones Farmers weed 
late The flrst weedlng occurs from 6-10 weeks after plantlng, 
and a second weedlng for long cycle crops comes at 5-6 months 
Weed growth IS usually too slow In the sandy solls, including 
most of Mamfe, to interfere wlth the early matur~ng crops, and 
late or no weedlng at all In these zones IS loglcal In the 
volcanlc solls (LV and KC), weed growth is extremely rapld, 
despite burning, and even at four weeks after plantmg the weeds 
compete strongly wlth malze Cover crops (egusl melon and 
groundnut) are the most efflc~ent non-chemlcal means of control, 
egusi growmg better In flrst season and groundnut, In most 
zones, in second season 

The lncorporatlon of residues and preparation of mounds or 
beds apparently reduce weed growth Mounds and beds provlde 
slgnlf~cantly better fertlllty and texture for plant 
establishment and growth than flat plantlng In most zones. Those 
and the large numbers of stumps and sapllngs extant In the flelds 
make major fleld modlflcatlons such as those necessary for alley 
cropplng or row plantmg expensive 

The tradltlonal methods of land preparatlon by farmers of 
South West Provlnce are labour lntenslve, requlrlng on the ave- 
rage 60 mandays per hectare Actlvltles such as cuttlng of 
grass, making of mounds and beds, tllling, raklng and burnlng are 
particularly labour lntenslve In 135 monltored flelds, cuttmg 
of grass used 33% of labour Input, maklng mounds 2 5 % ,  tllllng 
17%, and raklng, burning and maklng beds, 8% each In the LV 
zone, cuttlng of grass and maklng mounds utlllzed 82% of all the 
labour ~nput, whlle in the Mamfe zone, cutt~ng of grass, maklng 
mounds, burnlng and tllllng utlllzed 94% 



Women, men, paid labour, njanggi (labor exchange) and even 
children all do land preparation There 1s no distinct gender 
specific activity, but the extent of labour Input to each actl- 
vity varies with gender On the whole women provlded about 35%, 
the men 323, njanggi 24%, paid labour 23% and children 12% The 
LV and KC zones used more famlly labour, 59% and 73% respective- 
ly, Lhan the other zones, while the Sands and Marnfe zones used 
alore nori-fdmily ldbour, 61% and 58% 

The need of soil amendment through properly deslgned crop 
association and rotation, residue management, mulchlng/green 
manuring and/or alley cropping can not be over-emphasized To 
this effect, the Unit has established legume adaptability screen- 
lng trials (14 species), maize groundnut rotation, and alley 
croppinq i i s i  nq I clucnc.nn lc~icoccphc?l a and G l  I r i  ci tl l a  s p  -In the 
scdln~er~tary sands of Yoke Station The objective was to deter- 
mine the N-input potential of the legumes and to identify promis- 
lng species for lntroductlon to farmers' fields in forms that 
wi 1 I El t. their croppl ng sys terns and labor constraints Addltlon- 
a1 ly, colldbora tivc research wlth the Nkolbisson Lowlands Cereals 
Agronomist has been conducted since 1989 on short fallow manage- 
ment using Sesban:a Sesban in lieu of natural fallow (grassy), 
in-si tu green manure production uslng Cassia spectabl~ig, and 
cassava t malze + groundnut association and rotatlon (see his 
section of the report) 

reduced the nltrogen I 

Inthemaize-groundnut 
rotatlon 1 groundnut 

requirement for maize by 
50% 'I'he a1 ley cropprng 
results showed significant 
maize yield lncrease due to 
nitrogen application and 
mulching with leucaena and 
gliricidia Leucaena 
mulched plots gave the 
highest maize yield (3 4 
t/hd) followed by 80 kg ha 
N fertilized plots (Fig 

2) Currently leucaena and 

-- N "i l L h l l l l l l l ~ r L L ~  1 1 ~  - I t  1 I ,  # 9 1 0  I I . 

cassra spectabills are 1 
belng tested on some 
farmers' flelds 

The legume species selected from the screening trlal were 
pigeon pea ( local ) , Desmodlum distortum, Teophrosia vouelli, and 
Crotolasia anmyroides Local pigeon pea had the highest dry 
blomass (10 2 t/ha) and the highest nodule formatron (9 
ml/plant) Crotoiarla anagyroides in spite of its hlgh nodule 
Iormation and vlgorous seedllng establishment was badly attacked 
by Fusarium wilt The maize seedling vlgor from the plots 
mulched with pigeon pea, desmodlum, teophrosia, and crotolaria 
are highly rated Final analysis will be glven at the end of the 
season 



In 1990 first season a weed control trlal on malze was 
carried out at Yoke The treatments Included roundup, arlan, 
almazme, 2,4-D, hand weedlng 5 WAP, 3+6 WAP, 4+7 WAP, and 
unweeded check Slnce the fleld was properly plowed and dlsc 
harrowed the weed population was lnltlally low Therefore, the 
treatments dld not have any slgnlflcant effect on malze yleld 
However the fresh weed welghts at harvest varled slgnlflcantly 
due to the control measures used The hlghest fresh weed welght 
(30 4 t/ha) was obtalned from the unweeded check plot compared 
to 5 5 t/ha from the 3+6 WAP weeded plot Slnce thls result IS 
only from 1 season we suggest further trlals be carrled out In 
the upcomlng seasons In order to get recommendable weed control 
measures for the small holders smce weed control IS tedlous and 
conflicts wlth farmers1 other labor requirements 

6 .2 .4 .4  Post-Harvest 

6 . 2 . 4 . 4 . 1  Malze Storage and D r y m g  

In cooperation wlth the Dschang Cereals Entomologist, the 
TLU-Ekona has carrled out a series of surveys and trlals to 
identlfy and solve the critical storage/drylng constraint to 
South West maize productlon A 1987 rapid assessment In the 
south of the provmce verlfled and supplemented data from the 
Farmlng Systems Surveys, and generated a hermetlc storage trlal 
and an economics thesls on the costs and beneflts of farmers1 
storage and drylng practices An on-golng storeablllty trlal 
assesses the relatlve losses In storage of the unproved varletles 
under test in the National Variety Trlals 

In flrst season, South West malze must be harvested wet to 
avold rottmg In the heavy rainfall, and drylng facllitles are 
madequate for large harvests In second season maize IS har- 
vested dry from the fleld or dried in front of the house In the 
sun, but second-season productlon IS lower due to stem borer 
attack and low photosynthesls In the flrst month after plantlng 
Also, later fleld harvest seems to Increase the weevil damage. 

The storage loss estimates from farmers In two different 
surveys and from pre-plantlng assessment by the entomologist are 
internally consistent and lndicate losses of about 43% by 6 
months, most from weevlls, and startlng to be apparent at 2-3 
months after harvest Elghty-five% of farmers store maize for 
more than a month, some store only for seed, usually tylng cobs 
on a llne over the flre and experiencing great and erratic 
losses, while others store for food and Intermittent sales to 
satisfy small cash needs from one harvest to the next. These 
latter use "bandas", wlde shelves or false celllngs above the 
kltchen flre wlth an average capaclty of 1 9m3 A calculation 
from use patterns, seasonal prlce changes and loss rates 
lndlcates that it 1s extremely dlsadvantageous for the farmer to 
try to store beyond slx months (It is also more economical to 
sell the fresh malze as lt 1s harvested from the fleld ) 



A few farmers have been found using hermetlc containers to 
store shelled graln, principally the malze farmers of one Metta 
vlllage in KC who store In 011 drums Thls method glves very 
good results, but each oil drum contains as much maize as most 
farmers store in a season, and they must be used up wlthin a 
month of openlng Thls was the rationale for the TLU hermetic 
storage trlal, whlch tested the ef flcacy and ef f lclency of small 
containers that would flt better lnto most farmers' needs 

Results, reported elsewhere in this volume by the Cereals 
Entomologist, showed that 6-month sealed storage destroyed about 
half the embryos, maklng the grain unusable for seed, but that 
the cans were both effective and economically efficient for food 
storage They gave profit marglns 2 7-4 times greater than for 
banda storage, the best of the traditional methods The storage 
consultant just brought believes that the germlnatlon problem can 
be traced to inadequate drying of the seed before storage, and 
that a Further trlal should be put Both the 1989 -90  trial and 
the cost/benefit analysis of farmers' methods indlcate substan- 
tial economies of scale in malze storage 

Drying is limited more by available storage space over the 
fire than by firewood However, a single fire cdn only dry 1 Om' 
safely, so that most bandas are kept only partially full durlng 
drying. Cement cocoa dryers are good malze dryers, but must be 
very carefully used to avoid burnlng, and they are expenslve and 
rare, most farmcrs do not use them, and a few that do estlnmted 
10% loss in drying and subsequent shelllng The more common zinc 
cocoa ovens never seem to be used for this purpose and may be 
hotter Slnce most farmers dry and store s~multaneously, they 
do not notice speciflc drylng losses Drying costs are minimal, 
the extra wood added to the cook-fire, however, farmers llvlng 
in urban areas with little storage space or forest access have 
difficulty accumulating enough wood for the ralny season harvest 

6.2 4 . 4 . 2  Food Markets 

The food-price monitoring study began in August 1988 and records 
prices of 19 crops and crop forms every fortnight in 12 typlcal 
markets across the provlnce The data are Intended for our own 
analyses, both mlcro and eventually macro, and for local Councll 
and Ministry of Agriculture planners It 1s processed Into tune 
serles as well as averages, and a "market basket" of foods 
typically consumed in the provlnce 1s constructed to represent 
general cost 

Food crop markets in South West Provlnce are of three 
categories local village markets, markets receiving wholesale 
buyers, and urban markets Some are permanent, whlle others, 
even the largest, are weekly Crop prices vary by season and 
location, and the most expenslve market for some foods may be the 
least for others There was a general decrease in prices In the 
second year of the study ( 1 9 8 9 / 9 0 )  at both the provlnclal and 
divisional levels Thls decrease could be due to (1) reduction 
In money supply (cash flow) caused by the economlc crlsis, (2) 
a shift from cash crops (cocoa and coffee) production to food 



crops as the world market prlces for cash crops decrease annually 
and (3) the dlffuslon of new technolog~cal packages from IRA 

Crops showlng prlce increases were dry malze (Manyu Dlvlslon 
only) and whlte yams (D rotundata, except In Fako Dlvlslon) 
Manyu experienced poor malze harvests due to drought, and yam 
increases may be due to an lncrease In demand, Fako belng the 
prlnclpal yam zone malntalnlng a sllght decrease Generally 
banana was the cheapest food crop per kllogram whlle unshelled 
egusl melon was the most expenslve across the four divisions and 
in the provlnce Manyu Dlvlslon had the cheapest markets whlle 
Fako had the most expenslve, as reflected by thelr market 
baskets Thls 1s explained by the greater welght of demand over 
supply In the provlnclal sltuatlon, because of the poor state of 
roads llnklng Manyu most of thelr food stuffs are sold wlthln, 
whlle Fako Dlvlslon has a large lnflux of buyers from other 
provinces, particularly Littoral, and countries such as Gabon 

Table 6 -  Mean Prlces In South-West Provmce Markets, by crop and 
dlvlslon, 1988-90 

Mean Prrce (FCFAlkg) 

Crop South West Fako Meme MaVJ Ndlan 

Maize green cob 
Malze dry g r a m  
Cassava gar1 
Cocoyam 
Taro - Ibo 
Taro - Mami 
P lan tam 
Banana 
Whlte Yam 
Sweet Potato 
G'nut unshelled 
Egusl unshelled 

Basket 146 140 165 152 161 130 121 122 140 130 

* y r  1 Sept 88 t o  Aug 89 pr  2 = Sept 89 t o  Aug 90 



6 2 4 5 Lialson and Impact 

6 2 4 5 1 Liaison with the Extension Service and Farmers 

Agricultural extenslon In South West Province is provlded 
solely by the Ministry of Agriculture (MINAGRI ) ,  with no speclal 
projects other than limited trainlng and transport assistance 
from a now-defunct cocoa project There are an estimated 120 ex- 
tension agents active at farmer level In the province, or about 
1 agent for 600 farm famllies 

The Ekona TLU has incorporated thls extenslon service in its 
research and trainlng activities since 1986, to increase our out- 
reach both to the farmer and back to the researcher This coope- 
r t i I 1 I 1 , 5 I k r I i t 1 I r < I  i r~ ci , i i ~ ) i ~  t 4 0  (l i f f c r c.11 t 
idr nicr -level age11Ls as well ds their supervlsol s, mlniki ts, or 
farmer-managed trlals, that have been sent to almost all exten- 
sion agents for their supervision, researcher-managed trials that 
have been carried out wlth the actlve collaboration of 40 dlffe- 
rent agents, and surveys and monitoring studles which have invol- 
ved about 20 agents intensively These activities have drawn the 
agents closer to their food-crop farmers, provlded them maize, 
sweet potato and cassava planting material, and increased thelr 
technical knowledge of food crops and interviewing methods, as 
well as provlded the TLU with broader lnformatlon than could be 
gained if we were dependent only on our own resources for farm 
trial and farmer interview 

Our llaison strategy includes a central, interactive group 
of researchers, extension agents and farmers, that are involved 
in all on-farm researrher/farmer-managed trials and most surveys 
In 1990, this group was shrunk to eight "focus" villages, two per 
key zone, in order to increase our contact with the farmers and 
reduce coordination and travel costs The remainder of the ex- 
tension service participates through the minikit program, and 
within the annual workshop, to which agents from outslde the key 
zones and agent supervisors are invited together with the core 
qroup T n  1990, the workshop was structured to allow the partl- 
clpdnts to revlew and recorninend c h d n g c s  1 1 1  two key dreas of our 
research, the variety selection program and the new soil Improve- 
ment program 

The focus village strategy was adopted in 1990 in order to 
strengthen interaction with the farmers so as to increase their 
input of opinions, lnformatlon and labor into the trial program 
Two open meetings were held In each vlllage, one In September 
1989 in which we solicited the experiences and vlews of the vll- 
lagers on every type of "modern" agricultural technology, and 
declared our intent to work closely with them, and one near plan- 
tlng to describe the trials we planned and solicit volunteers 
The first set of meetings led us to add trials in pest control 
and cassava rotting/cookabllity to our workplan for 1990 We 
tried to set the trials up as group efforts, as the Nkolbisson 
TLU has done, and convinced the farmers to try it by comparison 
wl th Lhe local work-exchange groups IIowcver, t h ~  local groups 
have organlzatlonal rules that conflict badly with our require- 



ments, and this was dropped for second season, the only way to 
avoid the confllct would be to reduce the trlals to two treat- 
ments The focus vlllage method requires further refinement to 
work well, but lt has already increased farmer feedback and re- 
presentatlveness, as seen In the percentage of women partlcl- 
pants, 44% just before we changed strategy and 69% In 1990 

6.2 4.5  2 Impact on Farmers 

TLU mpact on farmers to date is mostly limlted to changing 
varletles In malze and cassava, slnce work on sol1 ~mprovement, 
pest control and storage are not yet ready for dlffusion Fur- 
ther impact should be felt through the better tralning and lnte- 
rest of extenslon agents In food crops, but the evldence in this 
area indicates that thls too has been lmlted to varlety work. 
An adoption survey carrled out by TLU researchers and technic~ans 
In June-July 1990, using random samples of 16 vlllages in the 
four key zones, half in whlch we had worked extensively (hlgh- 
contact, or HC) and half not ( low-contact, or LC), provides most 
of the data for thls discussion 

Interest in the IRA maize and cassava varleties 1s high. 
72% of farmers (and 63% in the more representatlve LC villages) 
had heard of IRA maize, and 82% (80% LC) of IRA cassava For 
both crops, two-thlrds of those who had heard (62% LC) had tried 
to obtaln planting materials Half the farmers had learned of 
the varieties from other farmers, usually wlthln the village, and 
a third from the extension service, usually the local agent 
sixty percent who thought to get the materlal could flnd no one 
who had it, or came to the extenslon agent after it had all been 
given out, a fifth were denled material by other villagers 

After thls common beginning, the dlffusion of the two crops 
is qulte d~fferent Cassava plantlng materlal is difficult to 
transport and to multiply In large quantity, but does not dege- 
nerate through admixture wlth local varletles and 1s easy to 
maintain in the fleld, where it 1s also very distinctive The 
IRA Root and Tuber Program multiplied 40ha of cassava a year In 
1988-90 and distributed it whenever they could get transport 
Farmers clalmed an annual multipllcatlon rate on-farm of 15 1, 
with 10 short cuttmgs they could cover their farms In 2-3 years 
After at least one harvest, loss rates were only 22% of 
recipients (38% LC), most of these from late receipt of cuttmgs 
or bush flre in the first plantlng 

A fifth of the farmers already had the IRA cassava by mld- 
1990, including 16% of low-contact farmers, and it IS possible 
to project an adoption celllng of 94% of farmers by 1996 from 
current trends However, the loss of the Gatsby Project 
financing for IRA rnultlpllcatlon will curtail future dlrect 
dlstrlbutions, which account for 46% of the Increase to date 
Most reclplents have multiplied for themselves for one to two 
years and then let others take cuttings, those who have completed 
their own multlpllcatlon are planting on average 55% of thelr 
cassava fields to the IRA varleties, keeping their local for 
snack food and to have cassava during the months when the IRA 



cassava, whlch has slmr ter durablli ty, has been harvcs Led The 
I R A  cassavd 1s hlghly vdlued at home and In the m a r k e t  for its 
white, tasty water fufu and good garrl, hlgh yields, and early 
maturity Although lt 1s very bushy for some cropplng systems, 
farmers have adjusted by later planting or wlder spacing 

D~ffus~on of IRA Cassava SWP 
H ~ g k G a r l t a ~ t - V ~ l l a g e s  
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Diffusion of improved maize 

D~ffus~on of IRA Cassava SWP 
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1s more complicated to achieve 
and to evaluate With two parents, even composite maize rapidly 
degenerates by admixture wlth locals In the field, and improved 
seed must be replaced regularly from a pure source IRA has no 
facilities for large-scale seed multiplication, and the Minlstry 
of Agriculture has done no seed multiplication In the coastal 
lowlands The sole source of CMS malze In the South West 1s the 
TLU-Ekona, and lt has been glven out only for trlal, in 200-300g 
minikits or lkg on-farm trials, each tlme to be planted next to 
a local maize for cornparlson, guaranteeing contamlnatlon Two 
thousand mlnlkits and 174 researcher/farmer-managed trlals have 
clone o u L  since I ,  o r ,  per sedson, 1 m i n i k i t  for every 230 
1 d r 1 i ~ r s  Jn the province and 1 trlal for every 1500 farmers in Lhe 
key zones The majorlty of reclplents have been women, who are 
the principal maize farmers Maize 1s also easy to lose edlble, 
so people and weevils eat it up, and less resistant to most 
lnsects and drought than cassava The loss rates of 54% (69% In 
LC villages where farmers who lost it were not resupplied) should 
be no surprise 

What is surprising 1s that 18% of LC farmers receiving maize 
in 1988, and 43% of those in 1989, still had ~t to plant In 1990 
The record for farmer sced preservation in the survey 1s 7 sea- 
sons For Ckona Yellow (an old IRA variety), 6 seasons for CMS 
8501 and 5 for CMS 8602, both sent out first In 1987 18% of HC 
farmers and 4% of LC farmers currently had CMS seed in mid- 
1990~. 

The numbers are probably higher, we have several cases of 
maize identified by the farmer as local whlch was recognizably 
CMS, and usually we could not inspect the malze she was uslng 



CMS malze from the mlnlklts and trials is belng sold at 
plantlng tlme at markets In all the key zones, In the survey, 7% 
had obtalned thelr seed thls way, always at an lnflated price 
over local material Most farmers could not recall the varlety 
names, and loss rates were not greater for whlte varletles than 
yellow The whlte tend to be preferred for fufu-maklng and the 
yellow for the green-malze markets of Fako, Meme and Douala The 
CMS maize meets some resistance In the Sands and Mamfe zones, 
where malze has been hlstorlcally lmproductlve and unimportant 
Many people are also lgnorant of the fact that there are several 
good IRA varletles, one for fufu and one for green maize, one for 
early harvest and one normal, so that they tend to say they wlll 
keep a part of thelr farm for the local because the IRA one IS 
whlte and they also need a yellow, or vice versa. The survey 
results made lt plaln that few of the extension agents have been 
passlng on ~nformatlon, but only material lnputs 

Drffusron of CMS Ma~ze SWP 
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The National Extension and Tralnlng Program of the Mlnlstry 
of Agriculture plans to multlply CMS 8501, and the other varle- 
tles as released, for general dlstrlbutlon across the province, 
and to improve the extension agents' tralnlng of farmers If 
this 1s done, adoptlon rates should rlse steadily, but it 1s dlf- 
flcult to predlct now to what level In the hlgh-contact vll- 
lages, about 70% of the farmers who heard of the maize trled to 
get ~ t ,  and 30% of those who got lt ate ~t up rather than keep 
lt to plant again (some because of disapproval and some sure that 
weevlls would eat lt 1.5 they dldn't) Farmers who have had the 
malze more than a season now put 67% of thelr malze fleld lnto 
IRA malze It seems probable that the IRA malze wlll ultimately 
reach a smaller proportion of the farmers than the cassava, but 
be used on a much larger part of thelr flelds However, flnal 
celllngs and rate of adoptlon wlll depend more on the success of 
reglonal seed multiplication than on levels of farmer lnterest 



6 2 5 IN-SFRVTCC TRAINING 

6.2 5 1 Local Training 

Inside the TLU, tralning In on-station and on-farm agronomic 
research methods, sclentlfic and popular presentations, formal, 
inlorma1 and group ~nterviewlng, and data analysis have been 
cont~nuous for research- and technical-level staff Training in 
computer management, MSTAT, SYSTAT, graphlcs and word processing 
have been undertaken at researcher and secretarial levels, and 
been extended throughout IRA-Ekona 

For the Minlstry of Agriculture, the TLU has held 5 Food 
Crop (or rarmlng Systems) Trainlng and Plannlng Workshops, one 
to three days long, and one five-day IITA-flnanced Root & Tuber 
Training Course The flrst Workshop, in 1986, was attended by 
27 agents from Fako Dlvislon only, and the latest, ~n 1990, was 
altended by 52 participants (includlng 9 farmers) and covered by 
radio and newspaper accounts Slx divisional-level extenslon 
staff have also had ~n-servlce survey tralning, and 20 and 30 
local-level staff tralning In rapid assessment and on-farm trial 
methods respectively 

The TLU at Ekona has also supervised six students on 
apprenticeships, two non-thesls I T A agronomy students fromthe 
University Centre Dschang, two thesis I T A economlcs students 
from U C Dschang, one Nkambe Technical School student doing 
economics thesis work, and one I A economlcs thesls from U.C 
Dschang 

6 2 - 5 . 2  International Training 

One TLU staff member, Dr Manfred Besong, completed his PhD 
In Agrlcultural Economics at the University of Nsukka, Nlgerla, 
under the NCRE in 1990, a course whlch Included short-term train- 
i n g  at I T T A ,  the Unlvcrslty of rlorlda and George Mason Univer- 
slty Three olhers have benefitted from international tralning 
courses Mr Mboussi A Messla, 1989, IITA/Ibadan course on sus- 
talnable agriculture, Mrs Christine Poubom nee Ngundam, 1990, 
Wageningen (Netherlands) International Agrlcultural Centre Inter- 
national Course for Rural Extenslon, and Mrs Comfort Ateh nee 
Amba, 1990, IITA course on malze research and production 

6 2 6 PRIORITIES FOR FUTURE RESEARCH 

Priorlties are listed In two areas, socio-econorn~c and 
dgronolnlc 'I'hese two wlll conllnuc to be developed tt~rouylh joint 
planning and evaluation as before Most of these are contlnua- 
tlons or extensions of on-going research at Ekona 

Priorlties for soclo-economic research are ( 1 ) an~lysls of 
resource productlvlty In typlcdl farmlng systems of SWP 
(includlng buildlng of whole farm budgets from lndlvidual 
elements), (2) market studles (prlce recording, speclflc studles 
on nmrkeL access and market elastlcitles, gender  effecls), (3) 



follow-up lmpact studles (effects of changlng dlstrlbutlon 
methods, economlc lmpact of changed techniques once adoptlon IS 
more advanced), and (4) part~al budget analyses, rlsk and 
stabxllty analyses of agronomlc trlals 

Prlorltles for agronomlc trlals are (1 ) on-farm varlety 
testlng (malze var~etles, the new cooklng cassava, and In the 
future, cocoyams and slgatoka-tolerant plantalns), (2) on-farm 
trlals on sol1 management and weed control practices (unproved 
fallow and alley cropplng wlth specles ldentlfled I n  1990 legume 
selection trlal, blologlcal control of Chromolaena odorata, spear 
grass and Sorqhum arundlnaceum, fertlllzer trlals wlth emphasls 
on N in the Sands and P In KC), (3) on-farm trlals on Insect pest 
control for malze and egusl, and (4) storeablllty and fleld 
damage susceptlblllty of promlslng malze varletles 



6 3 MAROUA TLU 

6 3.1 INTRODUCTION 

On-farm testing has been conducted at IRA Maroua since the 
early 19801s, beginning under the SAFGRAD Accelerated Crop 
Production Officer Program 

In September 1986 the on-farm testlng component of IRA 
Maroua became a Testlng and Llaison Unit within NCRE In June 
of 1988, the TLU in Maroua was fully integrated into the NCRE 
Project wl tll the r e c r  ul tlucnt of an IlTA ex terlslon ayrono~riis t 

Although on-farm tests have been conducted In the 
mountainous areas (Mokolo) and in the very far north near Lake 
Tchdd, by far the majorrty of on-farm tests have been conducted 
In the Centre-Nerd, 1 e the cotton-growing areas of this zone 
of action, in collaboration with SODECOTON Thls geographical 
area, plus the rnountalns and plateaux of Mayo Sava and Mayo 
Tsanga Department,wlll remain the research domain of the TLU 

The prlnclpal food crops of this zone are sorghum, pearl 
m I 1 l e t ,  cc~wpc>a, and peanuts The innlor cash crop 1s cotton, 
dlthougl~ pcdnuts and--to a lesser extend, l n  the Mayo  lout;^ 
department of North Province--maize are important sources of 
cash 

Systematic diagnostic studies of the farming systems of the 
Extreme North and economical analysls of the results of on-farm 
tests from 1984-1988 began in 1989 with the addition of an IITA 
aqricultural cconornlst to the TLU team 

6 3.2 OBJECTIVES 

To increase knowledge of the farming systems of North 
Cameroon and contribute to the generation, evaluation and 
dissemination of technologies proven under farmers' condltlons 
to Increase food crop yields, improve yield stability, maintain 
soil fertility, and increase small farmers' lncomes 

6 . 3  3 CONSTRAINTS 

Logistical problems in runnzng trlals and survey have been 
compounded by long dlstance to be covered in the TLU mandate area 
and generally poor road conditions during the cropplng season 
Access to mountain villages have been at tlmes extremely 
difficult A s  result, most of the vehicles need to be replaced 
withln 2-3 years 

TLU has lost experienced technicians when IRA reopened 
several antennas, thls is complicating follow-up of on-farm tests 
and surveys 



Collaboration wl th the Natlonal Extension and Tralning 
Project agents had a slow start as they are st111 confronted wlth 
loglstlcal problems 

6 - 3 . 4  ACCOMPLISHMENTS 

SORGHUM 

6.3.4 1 1986 Sorqhum Varlety Test 

Planned for 46 sites, successful results from 38 

Varlety Mean Graln Yield (kq/ha) 

cs 54 
CS 61 
S 35 

Locals 

From 1984-1986 data, S35 seems more stable and hlgher 
yleldlng over locations than local varletles, and 1s recommended 
by SODECOTON for ~ t s  short-cycle sorghum package A partlal 
budget analysls of the 1984 data revealed that S#% had a marglnal 
rate of return of 423% over the local varlety 

6.3.4 2 1987 Survey of Adoption of Sorqhum Varlety S35 by 
Farmers Havlnq Tested IRA Varletles From 1984 to 1986 

211 farmers responded (72 5% of farmers havlng conducted 
tests durlng the previous three years) Each mtervlew took 10 
to 20 mlnutes, In Foufoulde or Moundang, dlrectly wlth the 
farmer 

%of farmers %of farmers %of sorghum difference 
who came to growing S35 area planted S35 & local 
~nterylew _ l~LL987-- wrth S35 (kg/ha)_- 

All tests 72.5 
1984 73 9 
1985 67.9 
1986 75 8 

Weaknesses of S35  clted were susceptlblllty to blrd damage 
and graln mold ~f planted early Some felt S 3 5  requlred more 
weedlng care and was susceptible to Strlqa. S35 was adopted for 
late plantlng In 1987 by about 1/3 of the farmers who had tested 
~t The typlcal adopter planted 2/3 of hls land to the local 
varlety early, presumably wlthout plowmg, and then planted the 
remalnlng thlrd to S35 In pure stands later, after plowlng. More 
farmers who had tested the varlety recently were plantmg In 1987 
than farmers who had tested ~t two or three years previously, 



6 3 . 4  3 1987 Sorghum Variety Trial 

Planned for 46 sltes, successful results from 38.  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
17 VILLAGES IN MORA MOKOLO AND 18 VILLAGES IN KAELE, DIAMARE 

MAY0 LOUT1 AND MAY0 DANAY 

Significant differences in varietal yield in the 2 western 
SODECOTON regions but no differences In the 3 eastern regions, 
led to the belief that 2 separate recommendation domains exlst 
for sorghum varieties Overall, regression of yleld of CS54 on 
S35 across all locations indicated that CS54 may be stable In 
yield Results of partlal budget analysis of improved short 
cycle varieties during the ralny years of 1985-1987 indlcate very 
low marglnal rates of return (29 to 83 % )  over local varieties 

Planned for 69 sites, placed on 67, results from 61 
Deslgn RCBD with 3 blocks per s ~ t e  Treatments = 4 varieties 

Objective- to confirm existence of recommendation domains 
for sorghum varieties in the Extreme North by analyzing the 
location-by-varlety ~nteractions of a wide range of sorghum 
genotypes across a broad range of representative on-farm 
cnvlronliicnts and to examine In d e t a ~ l  the effect of a range of 
agrocli~iia t. lc variables on sorghu~n yield On the basis of 
apparent lack of interaction between varieties and geographical 
reglons, the recommendation domains' postulated from 1987 results 
do not hold true for thls year The local Gueling, little known 
In previous collections, had the highest ylelds In almost all 
locations, was much liked by farmers, and was recommended to the 
sorghum breeding section, where it 1s proving one of the most 
prornislng of the local types 

6 3 . 4 . 5  1986 Sorghum AgronomyTestLand-Pre~arat ro~  

Planned for 23 sltes, successful results from 22 

Treatments Mean qrain yields (kq/ha) 

Tied ridges 1475 
Plowing 1439 
Dry scarification 1395 
Direct seeding 1330 ns 



There was no slgnlfrcant effect of land preparation There 
was a slgniflcant reglon by treatment lnteractlon due prlmarlly 
to the poor response to tied rldges In Mayo Danay whlle tled 
rldges was the best treatment In the four other reglons. 

6 3.4 .6  1988  On-Farm Test of Sorghum Seed Treatments 

Planned for 23 sltes, successful results from 21 Main plot 
factor varlety ( S 3 5  or farmer-selected local). Subplot factor 
seed treatment 1) none, 2) Thloral, 3) Marshal 

No slgnlflcant effects of seed treatment, varlety, or 
variety-by-treatment lnteractlon on yleld Overall graln yield 
was 1498 kg/ha. S35 had slgnlflcantly higher plant stands than 
the locals, both Marshal and Tholral gave batter early plant 
stand than no treatment In terms of numbers of pockets 
reseeded, Marshal was slgn~flcantly better than Thloral, whlch 
was slgnlflcantly better than no treatment 

Oblectlves- To determlne ~f a reduced dose of Marshal (0 05%) was 
as effective as the full dose (1%) and as Thloral (the current 
recommendation, wlth one replication (block) per slte 

S E 68 7 1 323 4 1 267 6 931 3 1,054 6 
LSD ( 0  05) 197 3,881 3 ,643  2,671 3,019 
C V 16 % 10 % 10 % 8 % 10 % 
-------------------------------------------------------------------------------------------------------- 

Apparent lack of effect of treatments on stand 15 d a s is 
due to the fact that at that tlme most of the sites had been or 
were belng reseeded Farmers were glven the cholce of reseeding 
and/or transplanting, most dld one or both Glven the importance 
of good stand establishment, the beneflt for average farmers of 
improved stands from Marshal could be great, although In thls 
test those beneflts were not translated Into yield Increases, due 
to the consclentlousness of the collaborating farmers. Reduced 
rate of Marshal recommended to extension servlces 

Obiectlve: requested by extension, to determlne which of three 
proportions of S35 to the common local varlety Djlgarl mlght be 
superior In terms stablllty of production over varled 



environ~ncnLs, grain and stover yleld, tolerdnce to striga, and 
yield loss to blrds One slte in each of 10 SODECOTON sectors 
Results indicate that thls type of association may be more stable 
across sites (flgure I )  Another year of regional tests, wlth a 
simpler design and more sltes is belng done In 1990 

The objective was to confirm under farmers' conditions 
evidence that intercropping cowpea wlth sorghum may help suppress 
strlqa and to increase overall food crop productivl ty ~n f lelds 
t ~ d v i l y  I r l l c . , t c - r i  wlLi1 3 t ~ i g ~  ' 1 1 1 ~  t e 4 L  WJ,, p l d r l ~ l c d  Lor 10 on- 
farm sites, one in each of SODECOTON sectors 

D j i g a n  pure 
D J  igan/Vya 
D J  igarl/BRl 
S35/Vya 
S35/BR1 
Vya pure 

S E 
LSD (0  05) 
C v 

950 a 
870 ab 
532 bc 
583 abc 
448 c 

Yield results indicate that Djigari/Vya may be the best 
intercrop option, not only In that lt gives highest LER, but more 
importantly that it provlded some cowpea yield wlth little or no 
dccreasc ln sorghum ylelds A partla1 budget analysls indicated 
marginal rates of return of 8932% for the choice between Djigarl 
pure and Djigari/Vya, 6232% between Djlgari pure and S35/Vya, 
4492% between Djlgari pure and S35/BR, and 1498% between Djlgari 
pure and Djigarl/BRl Moving from one sorghum/cowpea association 
to another involved dominated options and was therefore not 
considered 

6 3 . 4  10 1989 OnZFarm_Test-of Urea-for Sorghum ~n Styiga= 
Infested Flelds - - -- - - - --A -- -- - 

The objectives were to confirm under farmer conditions 
evldence t h d t  N fertillzotion could improve sorghum yields under 
heavy s trlya infestation and to conf irm farmer observations that 
urea itself may also serve to suppress striga The test was 
planned on 16 on-farm sites No significant effect was shown 



- -- 
Treatment Graln 1st Strlga 2nd Strlga 

Yleld Count Count 
(kg/ha (plts/ha) (plts/ha) 

S E 86 7 26,901 7 21192 6 
LSD ( 0  05) 254 79,929 62,966 
C V 18% 111% 81% 

PEANUT 

6.3 4.11 1986 Peanut Variety Test 

Pod ylelds and 011 quallty equal to 28-206, plus superlor 
gram yleld due to hlgher shelllng percentage let to 
recommendation of IB 66 by SODECOTON In the Extreme North In 
1988 

Planned for 24 sltes, successful results from 21 
Treatments 1) no rldges/40 cm rows 2) no rldges/50 cm rows 

3) rldges/40 cm rows 4) rldges/50 cm rows 

Mean Pod Ylelds (kq/ha) for Row Wldth 

40 cm 2000 a 
50 cm 1818 b LSD (0 05) = 70 C V. = 11 2% 

There was no slgnlflcant effect of rldglng, nor of rldglng- 
by-row wldth lnteractlon 40 cm row wldths are belng rnalntalned 
as the recommended by SODECOTON 

6.3.4.13 1988 Test of Sinqle Super Phosphate on IB66 

Planned for 28 sites, successful results from 23 
Treatments. Rates of s s phosphate 0, 50, 100, 150 kg/ha 



Means for pod yield (kg/ha 1 

1 5 0  kg ssp 1476 a 
100 kg ssp 1433 a 

5 0  kg ssp 1414 a 
0  kg ssp 1333 b LSD ( 0  0 5 )  = 7 4  C V  = 12.5% 

Response only to first 50 kg/ha At 7000 FCFA per sack of 
fertilizer and a price of unshelled peanuts of 75 FCA, this rate 
seems to just break even, not considering labor needed to spread 
fertilizer Farmers thought phosphate improved haulm yield and 
quality, but this was not measured SODECOTON added 
recommendation of 100 kg/ha SSP as an option on its Fiche 
Tegh_n_igug as of 1989 

6 3 4 14 1986 Cowpea V a r l e t y ~ n d - T g e d  Ridges Tests 

Planned for 23 sites, successful results from 1 8  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

VarAe CY 
TVX 3236 
VIYA 
BR1 

BR1 recommended as an improved variety by SODCCOTON based 
on its yields equal to TVX3236 and its superior graln quality 
( large, white ) , and its bruchid resistance, manifested by delayed 
attack 

6 3 4 15 1987 On-Farm Cowpea Minimum Insectlcide_Trlal_ 

Planned for 18 sites, successful results from 14 
Treatments no spraying, one sprdying ( 4 0  days after seeding), 
two sprayings ( 4 0  days and 55  d a s), three sprayings (30, 4 0  & 
5 5 d a s  

Mean Pod Yields (kg/ha) 

3 sprays 1 0 7 3  a 
2 sprays 1 0 3 5  a 
1 sprays 867 b 
0 sprays 712 b LSD ( 0  0 5 )  = 1 6 6  C  V  = 20 2% 

Overall, two sprays are as effective as three, and this reduced 
schedule has been adopted by SODECOTON for recommendation to 
farmers, reducing thelr costs of production 



Objective to test four new varletles from the IRA Maroua 
Cowpea Sectlon, ln comparison wlth the currently recommended 
variety BR1 Crlterla of interest were graln yleld, hay yleld, 
stand establishment, and farmers' appreclatlon of graln quallty, 
cycle, and tendency to shatter Tests were conducted ln 10 
farmers' flelds, one In each of 10 SODECOTON sectors 

Yleld Yield 15 d,a s Cxtlng as 

S E 32 0 63 2 812 3 
LSD (0 05) 92 191 2,322 
C V 18% 35% 8% 

The results confirmed the hlgh productive potentlal of BR1 
(a varlety ldentlfled orlglnally by the IRA Maroua Cowpea Sectlon 
as resistant to bruchlds and to vlrus) and ~ t s  acceptablllty to 
farmers. TVX-3236 was least favored by farmers due to ~ t s  
tendency to shatter IT81D-897 was llked by farmers for ~ t s  good 
hay yleld and gram characterlstlcs, and ~ t s  longer cycle, whlch 
allowed farmers to transplant thelr dry season sorghum flelds 
whlle the cowpea matured, whereas short cycle varieties created 
a labor confllct BR1 should contmue to be recommended (the only 
problem seems to be avallablllty of seed), and conslderatlon 
should be glven also to extending 897 as an alternative varlety 

MILLET 

6.3.4.17 1986 Mlllet Varlety and Denslty Test 

Planned for 13 sltes, placed on 11, successful results from 5 

Varlety Mean qrain ylelds (kq/ha) 

Local 
INMV 

Seed set of INMV was very poor, the most llkely explanation 
of whlch was posslble pollen washlng due to colncldence of 
flowering wlth heavlest r a m s  Hlgher densltles (40,000 plts/ha) 
gave slgnlflcantly better ylelds than low ones (10,000 plts/ha) 



6 3 4 18 1988 Test of Pearl Millet Variety and Date of Seeding 

Planned on 15 sites In millet-growing zone, 13 seeded, 10 
qave adequate results Design RCBD wlth one block per site 
I'r ea tmc:n L s  1 )  I o c d l  Vdriety sccclcd 1 j u l y ,  2) IKMV s ~ c d c t l  1 
july, 3) IKMV seeded 15 July, 4 ) IKMV seeded 31 July 

Local 1 July 746 a 
IKMV 15 July 510 ab 
IKMV 1 July 407 b 
IKMV 31 July 293 b C V = 55 7% LSD (0 0 5 )  = 263 

The 15 July date gave yields not significantly different 
from that of local varletles, llkely due to the hlgh degree of 
experimental error D l  f fcrences ~n on-farm and on-stdtlon r n l  llct 
results In 1986 and 1988 let to feedback to the millet breeder 
Lhat varieties be tested in multi-location trials In the millet- 
qrowlnq zone before bc~nq proposed for on-farm test~nq This 
procedure was ~ncorpordted ln t h e  nlll let breeding program 
beginning 1989-90 

MAIZE 

Each of 50 farmers collaborating in TLU tests wlth SODCCOTON 
plus a number of farmers receiving extension advice from 
MINAGRI1s National Extension and Agricultural trainlng project 
planted either CMS-8704 or DMR-ESR-Y, or both These early- 
maturing varieties, intended to be eaten green as a source of 
nourishment during the "hungry period" just before the harvest 
of other crops, were very highly appreciated by farmers (flgure 
2 1 

SOCIO-ECONOMIC STUDIES 

Until the end of 1988, TLU had concentrated exclusively on 
on-farm testlng of varlrties dnd dgronomic practices developed 
on station Since 1989  the scope of TLU activities has broadened 
to include diagnosis of existing farming systems, farm level 
studies on resource use, storage practices and the evolution of 
agrrcultural studles 

Three resource (Mora-Mokolo Plains, Mandara Mountalns and 
south-western Plateau) were identifled durlng the February-March 
rapid rural appraisal (RRAS) The second RRAS to cover the rest 
of E N province Into 8 farming systems zones (including the 3 
zones in the Mayo-Sava and Mayo-Tsanaga Departments) See map in 
TLU Worklng Paper No 2, 1990 



In addltlon to common environmental constralnts ( ralnfall 
shortages and erratic dlstributlon), major problems cited by 
farmers for cereals and graln legumes Include 

1 ) Striua infestation in sorghum ranked number one constraint), 
2) Insect pests and dlseases (graln mold, leaf diseases, 

spodoptera spp , and head bugs) In sorghum causlng varylng 
degrees of damage according to location 

3) Losses due to blrd damage on early maturmg varletles (S- 
35) 4) Thrlps and storage losses due to bruchlds In cowpea 
cultlvatlon; 

5) Millipedes, rosette, rust and leaf spots in peanut found to 
reduce ylelds In many locations 

6) Lack of credlt for anlmal traction and to purchase 
fertlllzer and lnefflclent market infrastructures (outslde 
the cotton growlng zone) 

7) Lack of feeds durlng the long dry season 
8) Labor constralnts at peak demand season for land 

preparation, weeding and at tlme of transplanting dry season 
sorghum 

6 . 3  4.21 Multlple Vislt Agricultural Practlce Surveys 

The studles were initiated In 1989 In 6 vlllages (Guinglay, 
Kourgul, DJ ~nlyia, Kolora, Tcherfeke and Djougul ) selected to 
represent major agro-ecological zones of TLU mandate area In 
1990 the sltes were relocated (5 were dropped and 3 more 

* selected) to begln settlng up permanent research vlllages In the 
E N and Mayo-Loutl Department of North Provlnce 

In 1989, 1118 crop fields were monitored, coverlng 634 ha 
of 263 farms The average farm slze was 2 45 ha More than 80% 
of these plots were planted to pure crops, sorghum and millet 
represent 67% of the total More than half the plots (55%) were 
under continuous cultlvatlon In the SODECOTON zones for over 25 
years. Judged by the percentages of plots rented out (15%) the 
overall land constraint In the reglon appears less bmding 

For all rainy season food crops combined, the sample data 
lndicate that 46% of the plots were sown after the first usable 
ralns without land plowlng whlch occurs 2 to 4 weeks later at the 
tune of flrst weedlng In order to improve water retent~on and 
guard the plants against lodglng Flat flowing IS the norm Only 
20% of the plots recelved some form of fertillzatlon (animal 
manure, mineral fertlllzer, crop resldues etc ) 

Wlth regard to unproved practices for sorghum, the sample 
data ~ndlcate that 45% of plots were under sorghum-cotton-sorghum 
rotatlon (SODECOTON recommendatlon) , 12% oxen plowed on flat, 55% 
row seeded and 25% sown wlth treated seeds Average on-farm 
ylelds are 930kg/ha in pure stand 773 kg/ha In assoclatlon For 
peanut, the proportions are 50% of plots In peanut-cotton- 
sorghum; 9% oxen plowed on flat and only 9 3% sown with treated 
peanut seeds Average on-farm yields are 911 kg/ha in pure and 
890 kg/ha ln association Cowpea has the least proportion of 
plots (11%) under recommended rotation (cereal-cowpea), but 56% 



a €  p l o t s  wtlre row-s~rt3cd, 200 with sccd Lrcntcd c ~ n d  30 wrcded 
~wicc Avcz~ge ylclds a r e  respectively 350 kg/hd 1 1 1  pule and 129 
kg/ha under association 

6 3.4 22 Labor- Use-1%-Agr&cultural- Actlyitles 

Was monitored on a sub-sample of 63 farms to identify peak 
demand periods and the relatlve importance of each farm operation 
and hired labor The results are presented In figures 4 and 5 

By order of magnitude, weedlng (37%), harvesting (33%) and 
land preparation (21%) are the most demanding operation,. Farmers 
in the E N provlnce hlre outslde labor for nearly all field 
operations The overall demand amounts to 13% of total labor 
required with the following break down by operation. land 
preparation (27 2%), seeding (13%), weeding (19 3), fertilization 
(O%), insecticide application (18 6%) and harvesting (45 5%) 
There are two peak periods July-August (land preparation and 
weed~ng)and November due to high labor demand In niuskwari 
Lr~nsplanting and harvestlnq of rdlny season crops 

In evaluating on-farm input-output ratios, costs of production 
per hectare and the costs price of producing one kilo of each 
major crop were estimated as shown below 

Sorghum Sorghum Millet Peanut Cowpea 
Tradit Improved 

Total Cost (CFA/ha) 72,050 85,300 56,400 90,000 77,100 
Cost Price (CFA/kg) 64 6 56 8 84 2 99 9 220 

These costs were calculated uslng average on-farm ylelds, 
opportunity costs of family labor, average costs of hlred labor 
and non-labor inputs 

6 .3 .4 .24  Agricultural Prlce Survey 

Since 1989 TLU is monitoring commodity prices on a monthly 
basis in a least 7 sites (~ncluding Maroua) across the E N 
Province The objectlve is to obtain reliable data on seasonal 
variations of commodity prlces for use in budget analyses Figure 
3 plctures the evolution of sorghum, groundnut, millet and cowpea 
prlces in Maroua These prlces are normally the highest durmg 
the hungry season (June-August) and the lowest In November 
following harvests Shelled groundnuts secure the highest graln 
price at any perlod 

6 3.4 25 Adopt~on2urvey of Improved Tgchn~1_gges In The e N. 

A survey is being completed in 36 villages in the SODECOTON 
zones of E N and Mayo-Louti, to assess the extent of adoptlon 
of food crop varieties and improved practices developed by 
IRA/NCIIC over Lhe leds t 5- 10 y c d r s  Sdrapl I ng wl t h  probdb~li Ly 
proportionate to size (number of farmers) was used in selecting 



the villages- The results of thls study (expected by December 
1990) wlll also provlde lnformatlon on the characterlstlcs of 
adopters and non-adopters and on constraints to adoptlon In TLU 
mandate area 

6.3 4 - 2 6  Adoptlon by Sodecoton Farmers of TLU-Promoted 
Technologies 

The greatest success that the collaboration between TLU/IRA 
has had IS In the promotion of improvements In the sorghum 
agronomic productlon package (flgure 6) Although components of 
thls package whlch requlre cash outlay are lagglng somewhat (use 
of urea, for example), though whlch requlre llttle expenditure 
of capltal (seed treatments or achlevlng hlgh densltles by 
seedlng In rows) are belng well recelved 

Adoptlon of Improved sorghumvarlet~es (e g S35) 1s somewhat 
hampered by the fact that these varletles call for particular 
cultural condltlons (late seedlng, for example), nevertheless, 
the SODECOTON estimates of adoption (flgure 7) almost certainly 
underestimate true adoptlon, In that its statlstlcs only reflect 
adoptlon by farmers recelvlng seed from SODECOTON, whlle many 
farmers are growmg S35 from seed they have saved from the 
prevlous year. Thls IS confirmed by the chlef of one sector who 
est~mates that the total surface of S35 In hls sector thls year 
IS more that 1000 hectares, SODECOTON ltself admlts that 
availability of seed is the major constraint to wider addption 
of ~ t s  lntenslve S35 package 

Similarly, the major constraint to adoptlon of BR1 cowpea, 
which was grown on 63 hectares by SODECOTON farmers in 1989, is 
avallabillty of seed and of lnsectlclde for lntenslve productlon 

6.3.5 IN-SERVICE TRAINING 

- 1 counterpart received his Ms degree ln 1986 (Alabama A&M 
Unlv ) ; tralned through on-the- job tralnlng and galned more 
than 5 years of experience In on-farm testlng 

- 1 counterpart completed a 6 month tralnlng at ICRISAT 

- 1 counterpart agricultural economist has completed a 6 week 
tralning course (USDA) on survey methodology and statlstlcs 
(September-October 1990) 

- Bothcounterparts participated In 1-week statlstlcs workshop 
(8-12, January 1990 at Yaounde) and attended the January- 
February 1990 FSR workshop at the University of Dschang 

- 19 to 23 SODECOTON Sector chlefs and 5 reglon chlefs tralned 
annually durlng 1-day presentation of on-farm research 
results (1984-1990) 



- SODECOTON extcns t o n  agents trdl ned d u r l  ng 1 -ddy scsslon and 
throuyll bedson- long follow-up of on- Far111 tests 

- 4 SODECOTON regional trainers, 2 regions chiefs and 1 Deputy 
Director for rural Development, as well as MINAGRI technical 
specialists and chefs de segylce depgragmentayx trained at 
1 day vislt of IRA research sites 

- Subject matter specialists (National Extension and Trainlng 
Project) have received monthly 1-day training at IRA center 
on various subjects 

- 46 MINAGRI extension agents trained durlng 3 one-day 
sessl ons in on- farm test design, implementation and 
lnterpretatlon ( 1989 ) 

- 9 MINAGRI extension personnel (technlciens and chefs de 
servlce) trained In 1-day sesslon on successful harvest and 
slordgc of foods crops 

- 7 enumerators trained to conduct farm-level surveys (1-week 
long session in 1989) plus contlnulng on-the-job training, 
including 4 fleld assistants posted In TLU permanent 
villages for the conduct of on-farm tests In 1990 

6 3 .6  P R I O R I T I E S  FOR F U T U R E  RESEARCH 

- Need for 1 to 2 more years of surveys on agricultural 
practices to identify farmers' solutions and strategies wlth 
reqard to the chief agro-ecological constraints a short 
growlng season and erratlc rains 

- Increase on-farm research tests with emphasls on adaptation 
of stable, drought tolerant varlet~es of sorghum, millet, 
peanut and cowpea 

- Emphasis on on-farm research to dcvlse sustainable 
production systems (maintenance of sol1 fertility, crop 
associations, low input use etc) by incorporating farmers' 
own solutions 

- Current research on cowpea storage losses needs to extend 
to cereals to estimate the extent of the problem and to 
propose practicable solutions 

- Emphasis on the economics of lmproved technologies being 
proposed to farmers In the E N Province 
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6 4 NKOLBISSON TLU 

6.4.1 INTRODUCTION 

Nkolblsson TLU 1s responsible for farmlng systems diagnosis, 
on-farm testlng, and extension llalson ln the Centre and South 
provinces Slnce ~ t s  creatlon In 1986, the TLU has concentrated 
on the Centre Provlnce TLU activltles In the Centre Provlnce 
focus on two dlstlnct research domains--the seml-humld forest 
zone and the forest-savanna transltlon zone Cropplng systems, 
practlces, problems and utillzatlon patterns dlffer between the 
research zones 

Most TLU actlvltles have been carrled out In a small number 
of representatlve vlllages From late-1986 through 1987, the 
TLU worked In Ossombe and Blatsota 11, In Ntui Sub-Dlvlslon of 
Mbam Dlvlslon These vlllages offered a wlde varlatlon of 
systems embracmg seml-humld forest and forest-savannatransltlon 
zone features Since 1988, Nkol-Fep and Nkometou I1 have been 
representatlve vlllages for the seml-humld forest Klkl was 
added as a transltlon zone representatlve vlllage In 1989 

Between 1986 and 1988, farming systems diagnosis was limlted 
to fleld observations and two slngle-vislt surveys In 1989 and 
1990, several addltlonal dlagnost~c actlvltles were ~nltlated as 
part of an overall expanslon of the TLU program, lncludlng rapld 
appraisal surveys, fleld monltorlng, farmer assessment surveys, 
and lnformal market prlce monltormg 2 

The TLU testmg program has lncluded both components and 
cropplng systems trlals Components research has addressed 
varletal assessment, plantlng practlces, fertillzatlon and weed 
control. Systems trlals have been used to generate lnformatlon 
on the vlablllty and acceptablllty of varlous croppmg and 
agroforestry systems Slnce 1987, all TLU trials have been 
carried out on-farm in conjunction wlth farmers The prlmary 

Research IS concentrated in representatlve vlllages In 
order to reduce research costs, create focal polnts for technolo- 
gy diffusion, and enable development of researcher-farmer 
relatlonshlps Diagnostic flndlngs and testlng results are 
validated through regional testlng and surveys, carrled out In 
collaboration with extension field agents. 

Rapld appraisal surveys are used to determine prloritles 
for any planned expanslon of the TLU programme into new areas 
Fleld monitoring 1s carried out on trlal plots in order to help 
wlth trlals analysis, and also on farmers' flelds in order to 
generate data on current practices and cropplng outcomes Farmer 
assessment surveys are used for feedback on specific technologies 
and to obtain information on farmer circumstances 



tcstl ng Eorrlldt has been jornt researcher-farmer trlals 7 rarmer 
manaycd arid ~ ~ n p l c i ~ i e n t c d  ( F M I )  trlals have been used to assess new 
varieties and practices whlch do not dlffer greatly from exlstlng 
practices 

Lx tenslon llaison activities slnce 1987 have included annual 
training courses held for extension agents and collaboration on 
several single-visit surveys In 1988, a reglonal testing 
program was initiated in collaboration with SODECAO The 
reglonal tests are farmer managed, and are complemented with 
farmer assessment surveys 

6 .4  2 OBJECTIVES 

Diagnostic, testing and liaison activities of the Nkolblsson 
T L U  are dlrected at enhancing rural income and food securlty in 
Lhe Center and South provinces through more productive and sus- 
talnable crop production systems 

The specific objectives of system diagnosis have been to: 
determine farmers' problems, preferences, and priorities 
identify relationships betweencropplng patterns, practices, 
pests and outcomes 
assess the compatlbillty of IRA technologies wlth farmer 
c~rcumstances 
feedback information on farmers' circumstances and practices 
to other I R A  research programs 

The TLU's testing program has addressed three primary 
constraints identified in the NCRE Project Flve Year Work Plan, 
namely lack of improved cultivars adapted to farmers' conditions, 
soils with low nutrients, and high levels of weed infestation 
All three constraints relate to underlying problems of declining 
fallow and increased forest exploitation due to growing human 
population denslty To address these constraints, the testmg 
objectives of the TLU have been to identify and assess 

a) Improved and well-adapted varieties 
b) improved weed control methods 
c) appropriate, low rlsk n m l L e  fertlllzdtlon rates 
d) acceptable and more productive cropping patterns 
e) biological technologies that improve and sustain soil 

fertility 

The TLU has not tried to develop a single best cropplng 
system or a slngle best technology Rather, the TLU has trled 
to assess a range of appropriate, economically profitable and 
acceptable technologies for three major crops--cassava, groundnut 
and maize. 

In this format, farmers and researchers jolntly implement 
experimental treatments, while farmers are responsible for 
managing and implementing all non-experimental operations. 



The TLU's objectives wlth respect to extenslon lialson 
actlvltles have been to 

a) Increase farmer and extenslon agent knowledge of improved 
food production materials and methods 

b) lncrease IRA-extension lnteractlon and feedback about 
farmlng systems constralnts and development opportunltles 

c) valldate TLU ldentlfled technologles through reglonal 
testlng 

IITA technlcal assistants on the TLU have supplemental 
responslbilitles as Head of IRA's Farmlng System Program and TLU 
Coordinator The primary objectives wlth respect to these roles 
have been to 
a) lncrease lnteractlon and feedback among the TLUs and other 

IRA researchers 
b) Improve TLU research and extenslon llalson methods 
c) lmprove TLU human resources 

6 .4 .3  CONSTRAINTS 

The slze and scope of the TLU's program was constrained 
durlng most of the 1986-1990 perlod by lack of personnel Untll 
September 1988, the team comprised only one IITA technlcal 
assistant and two natlonal counterparts The team was not 
expanded to ~ t s  full slze untll February 1989 The TLU now has 
an adequate number of researchers, but only one technlclan-- 
resulting In a 1 8 technlclan-researcher ratlo Only one 
natlonal counterpart has recelved graduate tralnlng In 
(agricultural economics) 

Insufflclent development of technologles by IRA's commodity 
programs has forced the TLU to concentrate on a relatively narrow 
range of technology optlons For example, no lmproved materlals 
are available for major crops such as groundnut, plantaln or 
cocoyam 

Another on-golng constraint IS lack of plantlng materlal 
No cassava cuttlngs are avallable at Nkolblsson Agroforestry 
plantlng materlals have been In short supply, so a specles wlth 
known establishment problems had to be used for alley croppmg. 
Not enough Ca~anus calan, Crotalarla carlcea, or Desmodium 
dlstortum has been avallable to lnltlate widespread testlng of 
managed fallow. The lowland malze program has produced several 
promlslng varletles but not enough seed of some promlsmg 
varletles has been provlded for vlllage and reglonal testlng. 

4 Members of Nkolblsson TLU (wlth afflllatlon and startlng 
date) are John POKU (IITA, 1986), Georges DIMITHE (IRA, 1986), 
L A ENYONG (IRA, 1987, on study leave), Doyle BAKER (IITA, 
1988 ) ,  Reglne MANKOLO ( IRA, 1989 ) ,  Michel NDOUMBE ( IRA, 1989 ),  
Plerre BOUMTJE (IRA, 1989), M Remy ASSOUMOU (IRA, 1989), Juplter 
NDJEUNGA (IRA, 1989, on study leave), and Rose NDEMAH (IRA, 
1990) 



The representative village testing program has been 
disrupted on several occasions due to circumstances beyond TLU 
control Following 1987, it was necessary to abandon villages 
in Mbam Divisron due to loglstlcal problems in reachlng Ntui 
Efforts in 1988 to work in Abondo, a forest zone village, were 
halted because of disagreements among collaborating farmers and 
farmers' expectations for remuneration This year it has been 
necessary to curtail work In Nkometou I1 due to loss of the T1,U1s 
farmer representative to alternative employment 

Extension liaison activities have been constrained by a lack 
of financial and logistlcal support for extension field agents 
Field agents for both MINAGRI and SODCCAO have not had funds for 
travel or field activities Perhaps an insurmountable setback 
occurred durlng 1990 with the closure of SODCCAO until a 
restructuring plan is developed 

The TLU has continually struggled with inadequate logistlcal 
support Until June 1989, members of the TLU were spread across 
several offices and the TLU was entirely dependent on the 
Project's administrative unit for computer access and 
photocopying During 1989, the TLU obtained two computers and 
a photocopier, and an abandoned IRZ buildlng was converted to a 
TI,U office But In 1990, the TLU's photocopier was destroyed in 
a f Lre and its printer has been broken for   no st of the year The 
TLU's two computers provide insufficient access for eight 
researchers and one secretary More than a year after moving 
into the new office, the TLU is still waiting for bookshelves, 
fillng cab~nets and other basic offlce furniture Nkolblsson 
continues to be the only project slte lacklng a backup vehicle, 
the last one being wrecked beyond repair In early 1989 

Another major constraint has been competing demands on the 
IITA technrcal assistants A substantlal amount of tlme has been 
required for office visitors, including several USAID consultants 
and individuals seeking lnformatlon about, or collaboration with, 
Lhe TLU program Untll arrlval of the NCRE Deputy Chief of 
Party, a lot of time was required for non-TLU NCRE Project and 
IRA act~vitles 

Farmers in the Centre Province face innumerable constraints 
which limit potential TLU impact Adoptlon of food crops 
technologies is constrained by inadequate access to improved 
inputs (seed, fertilizer and pesticides), low market prices, and 
high transport costs Even if input access could be improved, 
cash is not available to purchase inputs Other technological 
options require labor instead of cash, but farmers do not have 
surplus tlme due to competing demands of food and export crops. 
Progress in policy reform, and institutional and infrastructural 
development will greatly influence the pace and spread of 
technological change 



6 .4 .4  ACCOMPLISHMENTS 

Slnce 1986, the TLU has made substantlal progress In 
developing a cost-effective, sustainable research approach for 
IRA'S Sub-Humld Research Center Expenditures per researcher 
have been kept to a small fractlon of those by other project 
unlts. Improvements have been made each year In research deslgn, 
questionnaire formats and trlal mplementatlon procedures To 
further Improve TLU effectlveness, collaboratlve relatlonshlps 
have been establlshed wlth SODECAO, ICRAF and several of IRA's 
commodity programs 

Farmlng Systems Diagnosis 

Dlagnostlc research has been carried out, wlth a mlnmal 
lnvestment of research funds, through several slngle-vlslt 
surveys administered by collaboratmg extension fleld agents and 
TLU village staff A rapld appraisal survey was carrled out In 
Ntem Dlvlslon, slte characterlstlcs data sheets were developed 
for collecting collateral data from trlal sltes, and a 
standardized format was establlshed for farmer assessment 
surveys. 

On the basls of a 1987 productlon practlces and practlces 
survey, administered in Ntui, Soa and Obala Sub-Divisions, the 
TLU confirmed that there are slgnlflcant dlfferences In cropplng 
patterns and practlces between Ntul Sub-Dlvlslon (forest-savanna 
transltlon zone) and Soa and Obala Sub-Dlvislons (forest zone), 
necessitatmg separate research domalns The survey also 
confirmed that research on mproved varletles, sol1 maintenance 
optlons and weed control methods 1s needed In both areas. Crop 
speclflc constralnts were ldentlfled 

Through a 1988 maize and groundnut storage and utllizatlon 
survey, admlnlstrated In all dlvlslons of the Centre Provmce, 
the TLU showed that there are substantlal differences In storage 
and utlllzatlon patterns between the forest and transltlon zones, 
and ldentlfled prlorltles for future storage research 

Through a household characterlstlcs survey, admlnlstered In 
1989 by collaborating SODECAO fleld agents throughout the Centre 
Province, the TLU analyzed dlfferences across the provlnce In 
(a) household size and age-gender composltlon, (b) age and gender 
roles In food and cocoa productlon, (c) farmer ratlngs of 
resource constralnts, (d) frequencles and farmer ratlngs for non- 
agricultural revenue, (e) frequencles and farmer ratlngs for 
sales and purchases of crop products, and (f) market~ng patterns 
for cassava, groundnut and maize 

The approach is based on a mlnimal lnvestment In formal 
diagnostic surveys, rellance on farmer managed and implemented 
trials in representative villages, utilization of low-cost 
village staff, and collaboratlve reg~onal research wlth SODECAO. 



Through a SODECAO administered field characteristic survey 
and trial sltes monitoring, the TLU generated information about 
maln food crop associations, fallowing and land preparation prac- 
tices, and pest and other agronomic problems--for priority 
setting and feedback to on-station researchers 

On the basis of a SODECAO field agent survey, the TLU 
characterized extension actlvitles, assessed differences between 
food crop and cocoa extension by SODECAO, ellcited feedback on 
farmers' problems and research priorities, and obtalned feedback 
from SODECAO field agents on the TLU's regional test and future 
research priorities 

Through six farmer assessment surveys, each administered 
following a farmer managed or regional test, the TLU eliclted 
farmer ratings of IRA versus local material (maize and cassava) 
for production and taste characteristics, rankings of production 
problems, descriptions of utilization patterns and marketing 
practices, and intentions for seed retention and future use 

A 1989 rapid appraisal survey In Ntem Dlvision (South 
Province) generated lnformatlon on crop enterprises, practices 
and problems, farmers' perceptions and marketing patterns, and 
helped the TLU develop contacts wlth PNVFA personnel The survey 
was used to define and characterize a deep forest research 
domain. 

Through on-going informal market price monitoring (initiated 
in 1989), the TLU has been generating prlces for use in economic 
analysis of TLU tests 

Technology T e s t m g  

Maize varieties The TLU has evaluated eleven improved 
maize varieties in various on-farm trlal formats CMS 8704, CMS 
8501, CMS 8806, CMS 8503, CMS 8507, CMS 8602, CMS 8611, Ndock 
8701, DMR ESR-W, BSR-Sinc 1, TZEE-Y, CMS 8602 and CMS 8611. 
These varieties are distinguishable by color and growing tune, 
such that some are competing varieties while others fill 
complementary nlches 

CMS 8704 and CMS 8501 have been the most extensively tested 
The TLU has developed support for release and extension of both 
varieties CMS 8704 is particularly promlslng slnce ~t has 
consistently out-ylelded other IRA varieties as well as local 
varieties, and is top ranked by farmers with respect to growing 
and taste characteristics The main drawback to CMS 8501 is its 
white color, but this should not interfere with adoption in the 
transition zone. CMS 8507 and CMS 8503 are similar to CMS 8501, 
and the TLU has shown that both significantly out-yield local 
varieties Either could substitute for CMS 8501 in a seed 
multiplication and extension program 

The TLU has identified CMS 8806 as an early maturing yellow 
variety of particular value for the short second growlng season 
TLU tests have shown that farmers appreciate its short growing 



cycle, while expressing some concern about taste characterlstlcs 
Overall, the TLU has developed sufficient support to justify 
reglonal testlng of CMS 8806 as a fmal step prlor to approval 
for release In 1990, the TLU started testlng TZEE-Y as a 
potentlal substltute for CMS 8806 Testing also started on two 
early maturlng whlte varieties DMR ESR-W, whlch IS a whlte 
verslon of CMS 8806, and BSR Slnc-1, a popular soft endosperm 
varlety ln East Provlnce wlth streak resistance incorporated 
At least one more season of testlng 1s needed before these can 
be forwarded to reglonal testlng 

Work has stopped on three varieties In 1989, the TLU 
tested Ndock 8701 as a posslble substltute for CMS 8501, but it 
dld not do well in farmer managed tests or farmer assessment 
survey. CMS 8602 and CMS 8611 slgnlf~cantly out-ylelded the 
standard local variety in 1987 but were dropped In 1988 in favor 
of CMS 8704 and CMS 8503 due to farmer reactlon about plant 
characterlstlcs. 

Cassava varietxes The TLU has evaluated three lmproved cassava 
varletles 8017, 8034 and 8061, TLU tests have shown that all 
three varletles out-yleld local varletles due to greater average 
tuber welght, whether grown sole or In crop mlxtures Although 
all three have a spreading plant architecture, a 1989 trlal 
showed that there was no slgnlflcant adverse effect on ~nter- 
cropped groundnut. The maln problem wlth the varletles 1s a 
relatively poor farmer taste ratlng for roasted tubers. 
Nevertheless, the TLU has generated enough support to justlfy 
regional testing and taste assessment in anticipation of release 
for use as transformation varletles 

Cassava plantlng methods were examlned ln conjunction wlth 
cassava varlety testlng In 1989 The TLU showed that there 1s 
no slgnlflcantyleld advantage In plantlng cassava as recommended 
by IRA'S Roots and Tubers Program, le one cuttlng planted on an 
angle, Instead of farmers' standard practlce of two cuttlngs 
planted flat Delinking varlety and plantlng method 
recommendations should speed varletal acceptance 

Maize fertllxzatxon, The TLU carrled out a serles of fertlllzer 
level trlals In 1987 and 1988, flrst focuslng on 20-10-10 (NPK) 
and then on varlous combmatlons of N and P In the NPK trlals, 
the TLU showed there was a slgnlflcant yleld response to 20-10- 
10 for both local and unproved varletles, but the response beyond 
300 kg/ha was too llttle to justlfy hlgh appllcatlon rates The 
N and P trlals showed there 1s a substantial, profitable response 
to N, whlle response to P 1s erratlc and often not statlstlcally 
significant The proflt maxlmlzing rate for N was 102 kg/ha 

- - 

Another 1987 test focused on micro nutrlents SUL-PO-MAG 
(15 S, 40 K, 20 Mg) and varlous comblnatlons of the same 
nutrlents delivered through stralght carrlers There was a small 
response to sulphur ln Ntul, but no response to magnesium--so no 
further work was done on micro nutrlents 



Following the above tests, the TLU regionally tested a 
tentative recon~mendation of 6 0  kg/ha N In both seasons of 1989 
The average yleld response first season was 795 kg/ha, resulting 
In a net galn of nearly 70,000 FCFA/ha Durlng second season, 
there was a substantial yield difference (although not 
significant due to a large number of complete site failures) 
In post-test evaluation surveys, a large majority of farmers said 
that 60 kg/ha had a large effect on ear slze and total 
production Nearly 80 percent of the collaborating SODCCAO 
agents said that 60 kg/ha N should be an extension 
recommendation The TLU has concluded the same and 1s now 
working on whether 30 or 60 kg/ha P might be a warranted 
supplement in the transition zone 

Weed control Work 1s continuing toward formulation of weed 
control recommendations for groundnut-based mixed cropping 
patterns and sole maize, wlth 1990 or 1991 expected to be the 
final year for research vlllage testlng 

In 1987, one versus two hand weedlngs were compared for sole 
maize planted at three densities (40, 60, 80 '000/ha) Maize 
yleld from double weeded plots was almost twice that from slngle 
weeded plots, but thls line of investlgatlon was dropped after 
determining that most farmers would not consider shifting to 
double weeding Work on herbicide weed control started In 1988 
Five combinations of glyphosate and 2,4-D were tested agalnst 
hand weeding at four weeks after planting The net beneflt for 
Lhree herbicide treatments exceeded that for hand weeding and a 
low herbicide appllcation rate had the highest net beneflt 

In 1989, a low appllcation rate of pre-emergence herbiclde 
was tested versus hand weeding and hand weeding plus herbicide 
for the traditional groundnut-based mixed cropping system and for 

9 sole maize The groundnut mixture trial showed yield and flnan- 
cia1 benefits from pre-emergence herbiclde compared to farmers1 
practice, but not relative to non-weedlng In the sole rnalze 
test, Alachlor GD gave a significant yleld beneflt relative to 
either hand weedlng or Alachlor GD plus hand weeding Since thls 
treatment also had a minlmal labor tlme requirement, ~t had a 

T h ~ s  rate had the highest marginal rate of return in 
earlier tests and represented a lower risk to farmers than would 
a I 0 0  k g / h a  recommendation 

The TLU has also tried to determine if the profltabillty 
of 60 kg/ha N could be llnked to fallow cycle or other field 
characteristics, but no slgnlflcant relationship could be 
identified 

Alachlor GD (alachlor plus atrazine) was used for sole 
maize, but only alachlor was used for groundnut mixtures since 
groundnut is sensitive to atrazine The groundnut mlxture trial 
also included a non-weedlng treatment, to assess yield losses due 
to weeds when groundnut is randomly planted at around 280,000 
plan t/ha 



slgnlflcantly hlgher partlal benefit than elther of the other 
treatments 

Weed control for both groundnut mlxtures and sole malze were 
agaln assessed In 1990 Yleld dlfferences between treatments 
were not slgnlflcant Herblclde appllcatlon, In the end, mlght 
not out-perform hand weedlng but wlll llkely be formulated as an 
optlon for farmers faclng labor shortages 

Croppins patterns. In cropping patterns tests, the TLU has 
generated ~nformatlon aboutmalze-cassava lntercropplng and other 
alternative mlxed cropplng patterns for groundnut-cassava-maue 

A 1987 maize-cassava lntercrop trial showed that 
simultaneous establlshment of both crops resulted In an lncrease 
In cassava root ylelds relatlve to plantlng cassava four weeks 
after sowlng maize (a common farmer practice) The same trlal 
showed that prunlng cassava In the second season reduced tuber 
ylelds to about the level obtalned wlth delayed cassava plantlng 

In 1988, the TLU compared varlous sole and lntercrop 
patterns for CMS 8503 and CMS 8704 malze, and 8017, 8034, 8061, 
and local cassava The trlals generally showed that nelther 
malze nor cassava root yleld was slgnlflcantly affected by ~nter- 
cropplng For all malze-cassava varlety comb~natlons, land 
equivalent ratlos were substantially above one 

A cropplng systems trlal lnvolvlng varlous comblnatlons and 
patterns of groundnut, cassava and malze was planted In 1989 and 
has been repeated In 1990 The first year of the trlal showed 
the gross beneflt and composition of product (ln value terms) 
from each system, and that each system glvlng a hlgher expected 
return also had more varlable returns The TLU determmed that 
benefits from modlfled plantmg patterns prmarlly depend on 
whether farmers replant In second season, and on expectations 
about the market prlce of malze 

S r o f o r e s t r ~  The TLU has made the least progress In ldentlfylng 
and assessing agroforestry strategies Durlng 1988, alley 
cropplng (hedgerows) was introduced ln farmers' flelds In col- 
laboratlon wlth the ICRAF project The alley cropplng work 
lnltlated In 1988 was put on hold untll 1990 due to poor 
establlshment. Durlng 1990, hedgerows were planted at slx forest 
zone sltes, border hedges (llvlng fence) were planted at several 
transltlon zone sltes, and repeated attempts were made to 
Introduce managed fallow It 1s too soon to tell whether 
acceptable agroforestry options wlll be ldentlfled 

In 1988, more than 30 MINAGRI agents were provlded wlth 
lnformatlon about food crops production practices and IRA 
research actlvltles Several partlclpants later served as 
enumerators for various TLU surveys In 1989, comparable courses 
were provided to SODECAO field agents At each course, 
participants were given seed, fertilizer, and instructions for 



implementing on-farm tests and demonstration plots, and 
ddnil nl s t e r ~  rly surveys 

In 1990, SODECAO field agent tralning was carried out in 
each divislon of the Centre Province Agents were provided with 
seed, instructions and questionnaires for reglonal tests More 
than 200 additional agents were provlded with instructions and 
seed for adoption plots In mid-1990, the TLU developed agreement 
wrth MINAGRT to begin regional testing in 1991 The TI,U is also 
oryanl~ing a MINAGHI training course on food crops anddemons- 
tration methods, to be attended by senior level staff from all 
three southern provinces 

TLU Coordination 

The most tangible accomplishments of TLU coordination have 
been as follows 

a preparation of two review papers on T L U  activities10 and 
several briefing documents 

b organlaation of three TLU staff meetings and one 
methodological workshop 

c explanation and justlflcation of the TLUs to Project and IRA 
evaluators and visitors 

Through the above activities, there has been a noticeable 
convergence in T L U  methodologies, thereby laying the groundwork 
for IRA institutionalization of the TLU program Inter-team 
discussion and review of T L U  methods has increased and 
methodological guidelines have been developed covering 20 
topics " TLU staff recommendations have been prepared on TLU 
priorities, methods, publication channels, circulation 
procedures, etc The value of the TLUs has been well established 
both within IRA and among national and foreign institutions 
collaborating wlth IRA 

Other Activities 

In addition to testing and liaison activities, the TLU has 
held two to three vlllage meetings each year, sponsored a village 
field day attended by more than 100 farmers, implemented several 
maize variety demonstrations, helped organized two research 
workshops, and spent time preparing for the NCRE Project and IITA 
EPR evaluations Supervision was provided for memoirs by Dschang 
University Centre students TLU staff participated in program 
planning meetings in 1987, 1989 and 1990 IITA technical 
assistants (TA) on the T L U  often provlded assistance to IRA and 
NCRE Project management Dr Poku on several occasions served 
as Acting Chief of Party or Acting Deputy Chief 

These are "Incoming Review" in 1988 and "The NCRE/TLU 
Experience" in 1989 

l1 A research methodology handbook, based on proceedings 
from the 1990 T L U  workshop, is nearing completion 



6 4 - 5  IN-SERVICE TRAINING 

On-golng ~n-servlce tralnlng has been provlded to elght 
natlonal counterparts All counterparts, regardless of 
discipline, have been tralned in trial implementation and 
analysis procedures As a result of thls training, the 
counterparts have taken responslblllty for most aspects of the 
TLU's testlng program Speclallzed tralnlng was provlded In use 
of Dbase and Systat software 

Formal in-servlce tralnlng was provlded through the TLU 
Methodology Workshop held In January 1990 For that workshop, 
handouts were prepared on rapld appraisal surveys, research 
domalns, declslon analysls, farmer groups, yleld measurement, 
collateral data, reglonal testlng, contrasts/mean separation, 
analysls of covariance, partlal budgeting, and research 
beneflt/cost analysls 

Prlor to the workshop, ln 1989, a tralnlng case study was 
prepared on the basls of Maroua TLU circumstances 
Methodological notes were circulated on general linear tests In 
regression analysls, and data transfer from Dbase and Lotus to 
Systat 

Three natlonal counterparts attended an NCRE Project 
blometrics workshop, two attended an FSR short course at CUDS, 
and flve attended an NCRE Project M-Stat workshop. 

6.4.6 PRIORITIES FOR FUTURE RESEARCH 

The TLU has developed a cost-effective methodology whlch lt 
wlll continue to use In 1991-94 Adaptlve trials and surveys 
wlll be concentrated In representatlve vlllages and an attempt 
wlll be made to Increase the number of vlllages to two per zone 
To the extent possible, most trlals wlll be farmer managed. 
Technology valldatlonthrough collaborative reglonal testlng wlll 
become an lncreaslngly mportant component of the TLU program 

At least through the end of 1991, technology development 
wlll contlnue to focus on unproved materials and practices for 
cassava, groundnut and malze By the end of 1991, the TLU expects 
to have tentative recornmendatlons for malze and cassava varletles 
, malze fertlllzatlon, and weed control methods for sole malze 
and groundnut-based cropping patterns, Reglonal verlflcatlon and 
demonstratlon wlll be necessary durlng 1991-1994. The search for 
blologlcal means of lmprovlng and malntalnlng sol1 fertlllty 1s 
expected to be an important TLU theme during the rest of the NCRE 
I1 Project Whlle the TLU wlll emphasize gettlng closure on 
current ~nltlatlves, efforts wlll be made to establish future 
technology development research prlorltles 

Linkages established wlth SODECAO, PNVFA and MINAGRI wlll 
be malntalned and hopefully expanded Starting in 1991, the focus 
of extension tralning wlll shift to the subject matter specialist 
level. A concerted effort will be given to development of 



technical and "practical advlse" extension bulletins The TLU 
d l so  exl,r,cts t o  p r o d u c e  an  average of t w o  to three papers or 
reports each year, summarlzing findings for researchers and 
planners, recommending research priorities, and characterizing 
research methodology 

Institutional development will contlnue through in-service 
training of IRA scientists and technicians Both TLU technical 
dsslstants will continue to play leading roles in IRA'S rarming 
Systems Program Several TLU coordination activities are planned, 
subject to authorization of the new Chlef of Party 



7 CEREALS PATHOLOGY 

7 1 MAIZE PATHOLOGY 

7.1 1 INTRODUCTION 

The Cereal Pathology Unlt of the NCRE Project has, like the 
other component of crop protection (Entomology), no expatriate 
counterpart As such, less support has been glven to the unlt's 
problems and work plan, during the last flve years The unlt 
worked In collaboration with other units in order to recelve some 
support from the project for its research activities 

The mandate of the unlt wlthln the project IS to handle all 
pathological problems of cereals (malze, sorghum and nullets), 
In order to set prlorltles for the breedlng programs In breedlng 
for dlsease resistance, and developing cultural practices to 
control dlseases 

7 1.2 OBJECTIVES 

Durlng the first phase of the project ( 1981-1985 ) ,  emphasls 
was lald on identification of diseases, thelr geographical 
dlstrlbution and severlty Thls resulted lnto a cartography of 
major malze, sorghum and mlllets diseases, ranked by order of 
importance In each agro-ecological zone 

Activltles durlng this second phase (1986-1990) were geared 
towards 

- Population improvement and development of varieties 
resistant or highly tolerant to major dlseases, In very 
close collaboration wlth the hlghland and lowland malze 
breeding unlts, 

- Mon~torlng new diseases and studylng thezr etiology and 
epidemiology wlth the aim of developing control measures 
(cultural, genetical), 

- Understandlng population dynarnlcs of pathogens such as 
Excerohllum turclcum which are found in the highlands and 
lowlands of Cameroon 

7.1 3 CONSTRAINTS 

Thls unit has been allocated inadequate funds for the past 
flve years 

There has been much less backstopping from IITA and/or 
ICRISAT as the flrst phase 

There has been poor as compared to communication between the 
NCRE head quarters and the pathology unlt, and also between thls 
unlt and other unlts of the project besldes breeding units Thls 
IS a consequence of the fact that there 1s no expatriate to 
represenyt the unlt at the IITA/NCRE staff meetlngs 



About 60% of the work program initiated during the five 
years have been completed Actlvltles have focussed on 

- development of varieties resistant to Maize Streak Virus 
(MSV), 

- population improvement for high tolerance to Bllghts 
(Turcicum and Maydis Blights), to Rusts (Sorg~ and Polysora 
Rusts) and other foliar diseases, 

- development of cultural practices to control Rhlzoctonla 
solani on malze, 

- characterization of Excerohilum turcicum isolate from 
highland and lowland malze growing areas 

7 1.4. Ear and S t a l k  rots 

The incidence and severity of stalk rots vary from year to 
year and usually they have a local importance Durlng 1989 
growing season, we recorded 50 to 75% seedling and stalk rots 
In Lhe breeding trlals at Santa Estate (1750m), and 67% stalk rot 
in susceptible entries of the IPTT at Babungo (1170m) This was 
simllar to what we observed in breeding trials at Mbiyeh (2000m) 
in 1988 The stalk rotting fungi commonly encountered are 
Fus~r&um mon&&f~rme found everywhere maize is grown, 
noLgodip1odia theobromae In the humld lowlands, Rhizoctonia 
solani - - in hot and very wet environment, and Dlplodla maydls ~n 
cool environment 

In the highlands (and mid-altitude), maize is harvested in 
August-September, when the ralns are heavy Thls results in high 
incidence of ear rots (Table 1) A preliminary work on the 
inventory of seed mycoflora showed that fungi responsible for 
kernel rots were Fgsarigm spp gplodia maydis, Rhizopus spp , 
Botgygdipl~d~a theobromag When moisture content of stored grain 
is around 15-17%, Penicell~um spp and Asperglllus spp develop 
dnd toqethcr w ~ t h  wc~c~vl Is, cdn cause up to 15% pc~~th~rvcsl. 
~OSSGS 

7.1.4 2 Maize Streak V i r u s  

Transmitted by a leafhopper Cicadulina mbila, MSV 1s found 
in all the agroecological zones, but with differing incidence and 
severity I t 1s widespread and endemlc in Zones I1 and I11 ( Table 
2) where i t  can cause complete crop failure under epiphytotic 
conditions The disease is sporadic in the highlands and 
intermediate zones where it can become important lf a second 
maize crop is grown under irrigation MSV 1s the main problem in 
the second season maize crop in the lowlands In the South West 
Province, 16% of losses in the flrst season maize crop IS 
attributed to MSV 



Table 1 Results of three years of selectlon to ldentify sources 
of resistance to ear rots in maize, Cameroon, 1987-1989 

Nber of lines In different 
dlsease reactlon categories 

Trlals Total 
1 2 3 4 5 

L98l-seawn 
Introduction 
screening 0 1 8 3 0 12 
Hybrlds 5 14 8 0 0 27 
Kasal testcross 1 11 4 0 0 16 
34 testcross 0 4 12 0 0 16 
1988 season 
Subtropical EVT 
(CIMMYT mat ) 0 5 7 2 0 14 
Hybrlds sets 
1,2, 3 10 34 27 1 0 72 
34 testcross 0 18 27 3 0 48 
1989 season 
Hybrlds sets 
1,2,3,4 
HAP1 
HAP2 
TCAl 
TCBl 
TCA2 
TCA3 
TCB3 
34 testcross 
ATP 
IPTT(I1TA) 

"dlsease scale l=traces, 5=heavy lnfectlon 

7.1.4.3 Screenins techniques 

Due to ~ t s  importance, MSV is the flrst dlsease for whlch 
a selectlon programme was launched slnce 1985, In collaboration 
wlth IITA of Ibadan, Nlgerla 

Maize Streak Resistant (MSR) llnes are introduced from IITA 
and used elther to develop new varletles following progeny 
testlng scheme or as a donor of resistance genes to adapted 
varleties through back-crossing, each cycle belng screened at 
IITA under heavy lnfestatlon by the vector Table 2 presents MSR 
varleties developed or converted under the NCRE Project 

7.1 .4 .4  Leaf Bllqhts and Rusts 

These are the most important leaf dlseases of malze In 
Cameroon P sorghl IS speciflc to highlands, whlle P polysora 
1s widespread and endemlc In the lowlands, but 1s also found In 
the lntermedlate zones (Foumbot and Dschang areas) 



Leaf blights are known to be altitude specific, but we have 
observed nmydls l ea f  blight in Founibot ( 1100nl), and turcicum leaf 
bllght in Nkolbisson (600m), desplte their belng referred to as 
lowland and highland leaf bllght respectively This overlapping 
makes it necessary to have varletles, resistant to both highland 
and lowland blights 

7 1.4 5 screening technrgues 

Although the principal targets are the two blights, this 
technique also focuses on any disease that overseasons as 
mycelium in infected leaves 

Infected leaves are harvested before complete senescence, 
sun drled, ground into powder, and stored in well sealed plastlc 
bags whlch are kept In cool dry environment 

Artificial inoculation 1s performed when plants are at the 
knee-high stage A pinch of inoculum is put in the leaf whorl of 
each plant in the nursery plot This 1s to secure an even 
drstribution of inoculum, avold disease escape and ldenLlfy and 
select materials resistant to bllghts 

Inoculation by rust propagules is from natural sources. 
After 508 srlking, dlseases are rated uslng a 1-5 scale 
(l=traces, 5=heavy infection) Selection among and within rows 
are performed based on the scores, plots or plants scorlng 3 and 
above arc discarded Other dlscases selected for include 
Curyularig Leaf Spot, Physodermg Brown Spot, Leopard Spot, etc 

In the ear-to-row selection used to improve varieties such 
as EKONA WIIITE, CKONA YLLLOW for lowlands, COCA, UACOA, BACOB, 
and MLC for highlands, only plants scoring less than 3 in the 1- 
5 scale for blights and/or rusts are selected 

Natural inoculation is used as infection source in every 
population advancement and variety improvement, very susceptible 
materials are now identified and used as spreaders in future 
replicated trials 

7.1.4 6 Dgseapes with-uncertain etiology 

Many diseases with uncertain etiology have been reported In 
Cameroon The most interesting ones are those that have spread 
heavlly the past two years 

- "Leaf-Blight", so called because of the type of necrotlc 
lesions it causes on leaves In a situation of severe infection, 
70-90% of the leaf surface area can be destroyed, causlng 
premature death of leaves and stunting Lesions are round In 
shape, with well deflned marglns, not exceeding 0 50cm I n  
diameter Thls dlsease is becoming endemic in the highlands 
where most of the existing genotypes and the High Altitude 
population seemed to be susceptible The pathogen responsible for 
the disease is of a Phaeosphaeria sp 



Varlety Target Type Stage 
zone 

.............................................................. 
CMS8501 II,III,V medlum, whlte, OP released 
CMS8503 II1,V - - - 11 - 
CMS8507 11, I11 - II - - If - 
CMS8602 V early, yellow, OP - - 
CMS8704 II1,V rnedlum, yellow, OP - 11 - 
DMR-ESR-Y III(Center) early,yellow,OP - - 
BSR-81 III(East) whlte, OP - - 
TZSR-W III(East) whlte, OP - - 
CMS8710 V late, whlte, OP TBR 
NDOCK8 70 1 III(Center) - 11 - TBR 
KASAI-MSR I short, whlte, OP TBR 
Fbt(3)-MSR-85 I ln process 
Fbt( 4 )-MSR-85 I - - 
Fbt(5)-MSR-85 I - 11 - 
Fbt(3 )-MSR-87 I medlum, whlte, OP - - 
Fbt( 5)-MSR-87 I late, whlte, OP - - 
Fbt ( 4 ) -MSR-87 I late, whlte, OP - - 
COCA-MSR I late, whlte, OP - 11 - 
BACOA-MSR I medlum, yellow, OP - I' - 
SHABA-MSR IV late, whlte, OP - I' - 
OP = open pollinated 
TBR = to be released 

- "Unknown Leaf Spot" It was flrst observed In 1987 and has been 
monitored throughout the malze growlng zones It 1s present In 
all the agroecologlcal zones, except zone V It develops on 
leaves brown, elongated leslons wlth a yellow halo around the 
marglns, and a well defined centre Leslon elongate 
concentrically and when fully expanded, 1s tan In color and can 
be easlly confused wlth Turclcum leaf bllght Mature leslons 
present chalns of spores extruding from ostloles of perlthecla 
Spores are dark and two celled, fusold, w ~ t h  one end shorter than 
the other end This pathogen has been ldentlfled as a Dlplodla 
SP 

Most of the CMS serles, the Acld Tolerant population, BACOA, 
SHABA, COCA and its llguless verslon show some susceptlblllty 
to the dlsease 

7 1.5 IN SERVICE TRAINING 

One natlonal, Mr NANKAM Claude was tralned to M Sc. In 
plant pathology from July 1984 to December 1986 Mr NGOKO, a 
second natlonal 1s being tralned at Texas A & M Unlverslty for 
a M Sc In plant pathology slnce 1987, and 1s expected to be back 
In December 1990 



In colldboratlon with lecturers at the University Ccntcr of 
Dschang, we hdve directed research works dnd stages for sLudents 
in the Ingenieur Cycle (Ingenieur Agronome (I A ) and Ingenieur 
des Travaux Agricoles (ITA) and Techniclens d'Agriculture (I A ) 

7 1.6 PRIORITIES FOR FUTURE RESEARCH: 

Future work on maize dlseases will include 

Ear -and sta'l k rots 

1- Importance of ear and stalk rots and thelr study In 
relatlon to etiology, lnteractlon with Insects and with 
plant nutrlent and element status 

2- Identification of conducive slte and/or sultable 
inoculation method for screening purposes 

3- Screening genotypes for resistance to these dlseases 

Study of the ecology of the pathogen and the 
epidemlology of the disease, to know why it 1s locally 
impor tant7 where and in what proportions off -season 
pathogen survival occur (soil, seed)7 the effect of N 
on lts ~ncldence, the relatlve susceptibilities of the 
varletles and hybrids breeders are selecting 

1- Characterization of Isolates of Turc&cum and Mgydis 
leaf blights, to determine races existing In Cameroon 

2- Pathogen ecology and disease epidemlology for the two 
organisms and diseases ln relation to the key cllmatic 
parameters ( temperature, relatlve humidlty ) 

Diseases with uncertain etioloqy 

1- Identify pathogens responsible for the dlseases 
2- Study their epidemiology 
3- Identiflcatlon of control measures (cultural, genetic) 



7 2 RICE PATHOLOGY 

7 2.1 INTRODUCTION 

During the agricultural campaigns of 1986-1990, the unlt of 
rlce pathology has orlented ~ t s  actlvltles around the three 
following themes 

Theme 1 - chemical control of Pyricularia 

The operations conducted durlng thls period are a 
continuation of studles initiated in prevlous years These 
studles had as a goal 
a) the sclentiflc lnvest~gatlon of the better products for 
chemlcal control of pyrlcularla, b) the determination of best 
perlods of appllcatlon and the veriflcatlon of results already 
acquired Thls research started In 1985 

Theme 2 - Study of influence of cultural practices on the 
incidence of the pyricularla of rlce in theMbo Plaln - -- - -- - -- - - 

These studles started In 1989 They conslst of the study of 
the influence of cultural practices on the incidence of 
pyrlcularla on proinsing varieties (ITA 212, ITA 222 
NANG GH HIEP 75-5 CISADANE and CICA8) In the Mbo Plaln 

Theme 3 : Surveys on rice diseases for the various rlce zones 
of the high plateaus-of-the west -- 

They are composed of studles of lndetermmate duratlon 

7 2.2 - OBJECTIVES 

- Identification of the principal dlseases of rlce for the 
varlous rice zones of the hlgh plateaus of the west and 
north-west 

- Study of the sensitlvlty of rice varletles to the vector 
agents of these diseases 

- Study the methods of control for the prlnclpal d~seases 
identlfled 



7 2.3 CONSTRAINTS 

- Insufficient budget granted to research Thls forced the 
program to limlt ~ t s  actlvitles to the Mbo Plaln, 

- Insufficient vehicle availability The only vehlcle 
available is used by four researchers 

- Delay of SODERTM In the preparation of the experimental 
plots 

- Delay of SODERIM In supplying water to the experimental 
plots 

7 2.4 ACCOMPLISHMENTS 

Identification of the principal diseases 

- Three the most important fungal diseases of rlce have been 
Identified They are Pyricularla, Rhynchosporium, Acrocylyndrium 

Thelr frequencies of attacks and the variability of these attacks 
have been established (Table 1) 



Table 1 Observations of dxeases on rlce m 
Septenber. October and B o v d r  1988 

---------------------------------------------------------------------------- 
Period 

5-11 Sept 3-10 Oct 30/10-3/11 ---------------------------------------------------------------------------- 
PLACES TYPES VARIETIES JAS ATT SPORE JAS ATT SPORE JAS SPORE ---------------------------------------------------------------------------- 
BAIGOM IRRI CICA 8 31 

BABUNGO P L W  IRAT 216 - 

BAMUNKA P L W  IRAT 216 - 

DSCHANG IRRI CICA 8 

BEFANG P L W  IRAT216 - 

SANTCHOU IRRI 

ENVRION P L W  

NDOP IRRI 

MENCHUM IRRI 
VALLEY 
PLUV ABOUT 

TONGA P L W  

BADOUNGA IRRI 

ENVIRON P L W  

CICA 8 

IND 

CICA 8 

CICA 8 

IND 

IND 

CICA 8 

RAIN 

PCtH 
4 P+R - RtPf 

+PC 
4 P+R - PtPft 

PC 
12 RtR - PftPc 

+ R 
14 PtR - PftPc 

+R 
20 PtR - PftPc 

+RtC 
2 2 P t R  - P f + P c  

tRtHas 
4 P+R RO R+Pf+ 

PC+ Has 
4 PtR - RtPft 

PctHtHas 
6 P+H+R - RtPf+ 

Pc+H 
7 P+H+R 120 R+Pf+ 

PctH 
6 P+R 120 R+Pf+ 

PctH 
6 P+R 124 PftPc 

+R+H 
------------------------------------------------------------------------------ 
IRRI = Irrigated 
P L W  Upland 
JAS Days after seedlng 
ATT = Index of attack 
IND = Indeterminate 
P Pyricularia 
R = Rhynchosporium 
H = Helminthosporlun 
A = Acrocyllndrium 
Pf = Pyricularia-foliar 
PC = Pyrlculariose-stem 



In September the rnajorlty of the infections observed were 
due to Pyricularla In the locatlons vlsited At Ndop and Menchum 
a few spots were observed The locatlons most severely attacked 
by Pyrlcularia were the Mbo Plaln, Tongd and Baigom, 40 days 
after seeding, wlth an lndex of attacks of 20, 16, 18% 
respectively 

In October, the attacks of foliage due to Pyricularia 
disappeared in Ndop, Menchum, Befang, Babungo and Bamunka On the 
other hand one observes the presence of Rhynchosporlum In Befang, 
Ilabunqo, Mu-chum, Babungo and Kmunlta, and Acrocyl indrlum In 
Ndop, Menchum and Badounga In thls period the stems are st111 
bearlng Pyrlcularia in the Mbo Plaln, Baigom, Dschang, Tonga and 
Badounga 

Helm~nthosporium has been observed in October In the caslers 
poorly conducted In Baigom, on late transplanted rlce in Tonga, 
in rainfed rlce flelds In the Menchum valley On the whole the 
lndlccs of attacks decreased significantly 

In November during our third vlsit, Pyricularla reappeared 
on necks and leaves at Refang, Mbo Plain, Baigom, Dschang and 
Hddounga I L  was observed on leaves under ralny conditions at 
Tonga, Babungo and Bamunka In the ten locations visited, the 
leaves and the heads were especially attacked by Cercospora and 
Helmrnthosporlum whlch at thls tlme of year, are present 
everywhere and cause a slgnlflcant dlscoloratlon of gralns 

This activlty needs to be pursued for at least 2 years 
before arrlvlng at definitive conclus~ons 

Sensitivity of rlcevarieties to the pathoqenicity of Pyricularia - - - - - - - 
e r y z e a  
- Tests to detect sensitivity of some varieties of rlce to 
Pyricularia oryzea were done under rainfed condltlons at 
Dschang, Santchou and Ndop ( Table 2 ) Seven dlf ferent varietles 
and three check varietles (IRAT 10, TAINAN V and ANNA 2) were 
uLillzed 



Table 2 Sensltlvlty of some varletles of rlce In 
three different sltes 

Locations 
Dschang Santchou Ndop 

.......................................................... 
IRAT 10 R R MR 
TAINAN V R S R 
ANNA 2 S S MR 
ITA 116 R MR R 
PIO-CAM-TAO MR MR R 
CO 25 S MR S 
WAQ WAQ MR S R 
SPREADER MR MR R 
USEN MR S R 
IRAT 13 R MR R 
.......................................................... 
R = RESISTANT 

MR = AVERAGE RESISTANCE 
S = SUSCEPTIBLE 

Chemical Control of Rlce diseases 
Tune of appllcatlon of fungicide 

Thls trlal showed the 
need to treat rlce In the 
vegetative stage 

Thls trlal also showed 
that all treatments were 
dlf ferent ( f lgure 1 ) 

Seed treatment 
followed by a treatment at 
50 and 70 days after 
seedlng was the best 
program of appllcat~on for 
the fungicide tested 
(table 3) 

TIMES OF APPLICATION 
OF FUNGICIDE 



Table 3 Tllnes of application of fungicide, Yleld t/ha 
................................................................. 

Yield (t/ha) % Gain over Check 
................................................................. 
Trea Linen t s T1 T2 

1 Check non treated 4 192 
2 Check + Brasslcol 4 739 +13 
3 ~reated Seed 

+ 1 treatment at 4 896 +16 0 3 
50 JAS 

4 Treated Seed 
+ treatment at 5 500 +31 16 
50 and 7 0  JAS 

................................................................. 
Significance S** 
CV% 14 
LSD (0 05) 1 60  

Time ~f -applicatton-of Pelt- 4 4 -  

This study had the 
0bjectlve of determin~ng 
t h e  nuniber and the best 
ti111es O L  appllcdtlons of 
P e l t  44 to s t o p  the attack 
of in the fleld at Santchou 
(Mbo Plaln) It appeared 
tlidL the disease ~nfccted 
the plants during the 
v e g e t a t i v e  p h a s e  
( til'lering) 

A seed treatment 
followed by a single fol~ar 
Lrcn t ~ n e n t  at t i l l e r l n q  gave 
a good production of green 
matter and graln yleld 
( figure 2, table 4) 

TIMES OF APPLICATION OF PELT 44 

Treatment 

O V  (0% 



Table 4 :  Study of best appllcatlon tlme of Pelt 44 on rlce 

Treatment Yleld t/ha % Galn 
................................................................ 
Check 5 324 
Treated wlth 
Brasslcol + 1 6 355 + 19 
treatment at tlllerlng 
Treated at 
tlllerlng 6 128 15 
Treated + 1 treatment 
at tlllerlng and agaln at 6 166 15 
20 days after plantlng 
Treated at tlllerlng 
and 20 days after plantlng 5 895 
Mean 5 975 

S** 
CV % 16 
LSD (0.05) 

Three funglcldes 
(Grex-Tx. Kltazlne and 

Table 5 Performance of the funglcldes 
................................................................. 
Treatments Yleld t/ha % Galn 

SCREENING FUNGICIDES 
Brestan '60 ) were compared 
to Pelt 44,  a product used 

I slnce 1980 on statlon 

Thls study was 
conducted under lrrlgated 
condltlons at Santchou, Mbo 
Plaln It showed that 
Grex-tx IS statlstlcally 
equal to Pelt 44 and better 
than the other two 
funglc~des ( f lgure 3, table 
5 )  

................................................................ 
Pelt 44 5 916 + 25 
Grex T 6 218 29 
Kltazme 5 520 16 
Brestan 60 4 985 5 
Untreated Check 4 726 
Statlstlcal slgnlflcance S** 
cv % 21 
LSD (0.05) 3 75 

Yield I ~ W  ' 
I 

8 

4 

a 

2 

I 

o 
T 1 T2 TS 14 T6 

Treatment 

C V  *I2 



Soil Treatment w l t h  runglcides 

Comparisons were made between the effects of sol1 treatment 
by a srngle fungicide, a rnlxture of fungicides and a non-treated 
check 

The trlal was planted in ralnfed conditions at Santchou 
There was no evidence of treatment effects on disease 
development 

It was not verlfled that the lower yleld was due to the 
disease organisms present Thls problem seems complex It could 
be due to an interaction between these organisms and 
microorganisms 

In prevlous studies we have observed symptoms attributed 
to Ditylc~~hus angustu, a rice stem nematode on IRAT 10 at 
Santchou, galls related to Meloidogyne spp, on roots of Talnan 
V under rainfed condltlons in experlrnental plots of Santchou 

Effect of Nitrogen nutrition on the incidence of-the pyylcu lar~a-  

This study was composed of slx different levels of nltrogen 
applied under irrigated condltlons at Santchou 

The results rndicate 

The rriedman's test showed that there were no slgnlficant 
differences between nltrogen levels for levels of attack Thls 
confirmed the classiflcatlon of the varieties from most to least 
reslstant over all nltrogen levels The V4 (Clsdane) appears to 
be the most reslstant whlle V5 (CICA 8) 1s the most susceptible 
to foliar pyrlcularla (table 6) 

Table 6 Effect Nztrogen applzcatlon on pyrlcularla lnfectlon 

Varie- Mean return of the 4 replications (t/ha) 
ties .......................................................... 

NO N20 N40 N60 N80 NlOO 

The results obtalned for the attack of stems (table 7) are 
not analogous to those of the leaves (table 8). The Influence 
of the different rates of nltrogcn on lnfectlon are not clearly 
demonstrated on the stems 



This makes us believe that there is not only a difference 
of sensitivity among varieties but also, a variability of the 
virulence of the Pyrlcularia oryzea in the field or the cultural 
cycle The second cycle, the period of thls test, is not 
favorable to the disease Based on these results there does not 
appear to be a relation between ylelds and nltrogen spplicatlon 
levels on one hand and between the observatlons of attack and 
yleld losses 

Table 7: Effect of Nltrogen appllcatlon on lncldence of 
stem pyrlcularla 

Varle- Scores Pyricularia on Stem Mean of 3 observations 
ties ........................................................ 

NO N20 N40 N60 N80 NlOO 

Table 8- Effect of Nltrogen Fertlllzatlon on lncldence of 
follar pyrlcularla 

Varle- Scores Pyrlcularla on leaves Mean of 3 observatlons 
t-es ........................................................ 

NO N20 N40 N60 N80 NlOO 

Effect of Plantlns date on lncldence of Pvrlcularla 

Four plantlng dates were tested wlth best selected 
varletles 

The trlal showed that there IS more lnfectlon for the flrst 
planting date (18 Sept ) than for the others and that there 1s 
a slgnlflcant difference between the second and thlrd dates (26 
Sept. et 9 Oct.) 

For these dates varlety V5 (CICA 8) 1s more susceptlble than V4 
(Clsadane) V4 IS less susceptlble at the flrst planting date 
than the others The last plantlng date (21 10) IS the worst 
There was no evldence of any effect of the disease on ylelds 
The data obtalned are st111 not enough to perrnlt deflnltlve 
conclus~ons Thls trlal should be continued 



Effect of Method of Soil Preparation on Incidence of Pyrlcularia 

Three types of sol1 preparatlon were tested (table 9) Two 
of our best varieties (CICA 8 and ITA 222) were used 

Thls trial showed that soil preparation method MI, puddling 
with cage wheels, was the best Methods M2 and M3 
commonly used by farmers, predispose rlce to pyricularla attack. 

Table 9 Effect of soil preparatlon method on incidence of 
pyricularla 

................................................................. 
Characteristics Soil Preparation Method 

................................................................. 
M1 M 2  M3 

Incidence absent until presence Pyri- strlng inf- 
of flowering cularla, Rhyn- ection after 
Disease Light attacks chosporlum transplanting 

of Phynochorium after tillerlng Pyricularla 

Toxicity 

at tillering 

none 

Insect Damage insignificant 

Development Very good 
vegetative, 
vlgorous 
plants 

Tillering 
Plant 

Strong 
CICA 8 
was better 
than ITA 222 

Rhyncho- 
sporlum on 
every variety 

slight toxi- toxicity in 
city in iron iron very 

pronounced 

average, CICA 8 very 
attached more pronounced 

average heterogenous 

average weak 
CICA 8 and ITA These varieties 
222 identical were yellow 

lndlcating 
a lack of N 

................................................................. 
M1 = Puddling wlth cage wheels 
M2 = tillage with daba and puddling by foot 
M3 = tillage with daba 

Reseazch on di-sease-resistant varieties and new &ntroductions in 
c_qyp-ara tive trials- 

From 1981 to the present about 10 000 varieties or llnes 
have been introduced to Cameroon They have been tested for 
Lheir adaptability to local rice growing conditions 



The varletles or llnes havlng good reslstance to dlsease 
(Pyrlcularla, Rhynchosporlum, sheath rot, etc ), cold tolerance 
and good plant appearance have been proposed as parents for 
varletal selection 

The materlals of Global Inger and Inger Africa have been 
introduced wlthln the framework of AIRPSS, AIRON, AND ARLRESS a 
total of 345 llnes These materlals have been tested at Santchou 
(Mbo Plaln) A good number have been selected and proposed for 
varletal lmprovement 

AIRPSS thls group was composed of 150 entries The material 
of thls group was very sensltlve to pyrlcularlum (leaf and neck) 
Only 30 entrles were kept for further testlng 

AIRON* One hundred entrles made up thls group. Thlrty of 
these were retalned and proposed for varlety lmprovement 

ARLRESS Thls group of 100 entrles was tested under 
lrrlgated cond~tlons Thirty entrles with good adaptablllty were 
selected and proposed for varlety lmprovement 

IRCTN This group of cold tolerant varletles was placed 
at Ndop. Flfteen of these varletles or llnes were retalned 
especially for thelr tolerance to cold and also for thelr 
reslstance to sheath rot and pyrlcularla 

7 . 2  5 TRAINING 

An ITA student IS planned for the current year. The 
research theme remalns to be deflned 

7 . 2  6 PRIORITIES 

We would llke to further pursue the following themes 

Effect of nitrogen, plantlng dates and land preparation 
methods on the incidence of pyricularlosls on flve rlce 
varletles In the Mbo plam 

Identlflcatlon of rlce varletles whlch are resistant or 
tolerant to the maln dlseases Pyricular~osis caused by 
Pyrlculariaoryzea, Rhynchosporlosls caused by Rhyncosporlum 
oryzea, graln rottlng caused by Acrocyllndrlum oryzea, etc, 
etc 

Study of Pyrlcularla oryzea disease varlabillty 

Survey and observatlons on rlce dlseases In the rlce 
plantlng area ln the west and north-west hlgh plateaux 



8 CEREAL ENTOMOLOGY RESEARCH UNIT 

8 1 HIGHLAND CEREAL ENTOMOLOGY 

8 1.1 INTRODUCTION 

Cereal entomology research unlt In Dschang is malnly 
concerned wlth post harvest handllng and storage problems of all 
the major cereals ln Cameroon including malze, rice, sorghum and 
mlllet The research program 1s supposed to cover all the ten 
provinces of the country 

8 1 2 ODJCCTIVES 

- To acqulre and equlp a Laboratory sultable for maintaining 
stored grain lnsect cultures for experimental use and for 
graln post production systems work 

- To survey and document the traditional storage methods of 
each type of grain and the varlous stored graln insect pest 
species associated wlth each In the various ecological 
zones 

- To evaluate the efficacy of some traditional and Introduced 
grain :,torqc methods as rcqartls to lnscct attack and graln 
qua11 ty 

- To investigate suitable methods (chemical and non-chemical) 
for controllrng the graln storage pests 

- To screen graln varieties for natural resistance/tolerance 
to storage pests 

- To evaluate the efficacy of the available stored graln pest 
control chemicals 

8 1 3 CONSTRAINTS 

Due to the fact that no expatriate scientist 1s posted to 
the unit, the only national entornologlst had very lirnlted means 
L o  execute the program 

Because of the lack of support staff and financial means, 
activities were concentrated only In the western highlands and 
some collaborative work wlth the NCRE researchers at Ekona In 
South West Province 



8 1.4 ACCOMPLISHMENTS 

2.6.4.1 M A I Z E P O S T - H A R V E S T  ENTOMOLQGY 

Thls has been the main area of work because maize has the 
greatest post harvest problems in the South West Province and 
Western Highlands component to rlce and beans grown In the area 
and because Sorghum/Mlllet growing areas are for remote from 
where the research 1s based 

2 6.4.1.1 Surveys of Peasant Malze Farmers' Post Harvest 
Handling, Storage and Marketing Problems 

The operation was achleved In Fako and Meme Dlvislons of 
South West Province through collaborat~on wlth the NCRE/TLU team 
of Ekona and In Bul Divlsion and Ndop Sub-Dlvislon of N W 
Province through collaboration with the NCRE/TLU team of Barnbul 

In both Provinces, drylng and storage were the two major 
problems expressed by the farmers interviewed Farmers expressed 
the willingness to use lmproved hlgh ylelding varletles to grow 
more rnalze lf the two problems are solved More than 80% of the 
farmers In Bui store maize from one harvesting season to the 
other and even longer (1 e above 12 months) whlle less than 20% 
of S W Provlnce farmers store above 9 months 

All those who store maize In both areas do withdraw In blts 
for house consumption and for sale rather than dlsposlng all at 
once It was lnterestlng to note that about 85% of the malze 
farmers lntervlewed In S W Provlnce were of West and N W Provlnce 
orlgln. 

Other major polnts revealed by the survey In the two areas 
are summarlzed in the table that follows 



--------------------------------------------------------------------- 
% of those interviewed 

Farmers Responses Fako & Meme Bur 
S W Province N W Province 

..................................................................... 
Method -- - of -- Drying After  - - Harvest --- 

1 Smoked dried i n  Banda 8 6 60 
11 Sundries on roofs o r  platforms 48 4 0 
111 Hung i n  veranda 5 
i v  Not dr led before s torage 5 

Method of S t o y e  

1 Tied and Hung in the house 3 3  53 
11 Tied and Hung i n  veranda 10 13 
111 Stored In Bamboo Boxes (Dschang) - 5 0 
i v  Spread ~n Banda with husk 76 2 7 

Estimate -- Quuntitp -- -- Stored -- 

Use of Protect ion Measures 

i Uses chemicals 14 60 
11 Knows the  name of chemical 5 60 
111 Uses na tura l  plant  material - 13 

Storage - Problem by Order of Seriousness 

Weevils ( insec t  Destruction) 1 s t  62 27 
2nd 3 3 4 7 

Rats 1st 3 3 53 
2nd 57 7 

Moulds (Rots) 2nd 5 13 
3rd 29 Nil 

2 6.4.1 2 Evaluation of The Resistance/Tolerance of Malze 
Varieties to Natural Infestation and Damage by Stored Grain 
Insect Pests at Various Ecological Zones 



Results have been erratlc due to many irregularities In 
storage management in the various sites when the researcher was 
unable to grow the varletles hlmself and control the stores Thls 
IS now posslble on three sltes- Dschang, Foumbot, and Santchou 
uslng 20 varletles 

The differences In storablllty of nlne varieties grown and 
stored In three sltes In Wum Sub-Dlvlslon of Menchum Dlvlslon 
(Wum Central, Ngoh and Xemugeh) was done In 1987 Of the nlne 
varletles composite 290 was the worst damaged (50%) followed by 
MCC and COCA ( 45 and 43% resp ) while the locals and Ekona yellow 
were the least damaged (13 and 22% resp ) Evaluatlon was done 
twlce at 3 months and 9 months of storage respectlvely. 

The major stored graln lnsect pests ldentlfled durmg the 
storablllty evaluations In order of abundance mclude the Malze 
Weevll (Sltophllus zeamals), the Red Flour Beetle (Frlbollum 
castangum), the Sawtoothed Graln Beetle (Qryzaephllus 
surlnamensls), the Angoumols Gram Moth (Sltotroqa cerealella) 
and the Flat Gram Beetle (Cryptolestes puslllus) 

8 1 4.1.3 An Evaluatlon of the Efflcacy of Some Popular Stored 
Gram Insectlcldes for the Control of the Malze Weevll 

It was notlced durlng the surveys of peasant malze farmers 
post harvest problems that there 1s no organized supply of stored 
graln pest control chemlcals but farmers treated food malze wlth 
chemlcals bought f rorn the open market wlthout name labels A few 
stored graln lnsectlcldes are available wlth some chemlcal flrrns 
In Douala including Actelllc 2%, Perrnethrin (I%, 1 5%, and 2 % ) ,  
Pereal M dust (composed of 1 5 Permethrln and 2% Malathion) and 
Sumlthlon/Sumlthrln pp 1 8 Recently Sumlcombl and Sufagraln have 
been advertlzed by Shell Cameroon and Group Roussel UCLAF 
Companies respectlvely These two are bemg tested for the 
control of malze weevll under three different storage methods 
Meanwhile three of the chemlcals lncludlng Sum~thion/Sum~thrin, 
Actelllc and Permethrln were tested In 1989 for the control of 
malze weevll In heavlly artlflclally lnfested malze stored In 
plastlc buckets wlth llds Flve closes were tested lncludlng the 
manufacturer's recommended dose, 2 dosed above and 2 larver. The 
results revealed that all doses of Sumithlon/Sumlthrln and 
Actelllc were effectlve In controlling the malze weevll for up 
to the 12 months of storage whlle Permethrln was only effectlve 
for up to 6 months 

8.1 4.1 4 Plt Storage of Malze In Dschang 

It has been shown that even in high ralnfall areas such as 
Dschang, malze could be stored In plastlc plus straw llned plts 
for up to four months Two forms of malze (husked and dehusked 
cobs) were stored above ground by hanglng In house veranda and 
In 80cm dlarneter plts dug 80cm deep 



Results under six evaluation criteria are shown below 

No of h e  % Grain Damage % % 
Treatment Weevils/kg Insect  Mould MC Germmation 

Condltlons a t  S t a r t  1 67 0 00 0 00  13  3 91 00 

Above Husted 66 43 10  07 6 05 13 7 73 75 
Ground 

dehusted 28 97 1 9 1  2 19 13 4 89 25 

Pit Husked 61 45 8 08 1 89 13 4 84 75 
Dehus ted 5 88 2 77 6 52  15 9 67 75 

If moisture migration into the graln is prevented by 
providing a good llning, storage of dehusked cobs In plts can be 
worthwhile 

8 . 1  4  2 RICE ENTOMOLOGY 

8 . 1 . 4  2 . 1  Survey and Documentation of Rlce Fleld Insect 
Population 
Dynamlcs and their Effect on Rice Plants 

This operation was carrled out for two years (1988 and 1989) 
In Ndop and Santchou 

Sweep ret collections were made during the day and hurricane 
light traps were used for collection of noctruids (night plying 
insects) Over 40 different specles have been collected but only 
20 of the most abundant or common ones have been identified and 
Lhelr oclatine Intensities calculated for each slte Even though 
most of the specles are common in both sltes (Santchou and Ndop), 
thelr relative lntensities are different and thls was found to 
affect the type and severity of damage caused by pest species on 
rice plants A typical exan~plc was seen from the relative 
intensities of the stalk-eyed borer ( Diopsls macropthalma) , a 
very important rice stem borer and the Long and Short Honed 
Grasshoppers Diopsls population is always higher in Ndop than 
in Santchou, particularly towards the milking stage of the rice 
growth Lhus causing the incidence of white heads which are hardly 
found in Santchou Thelr populations are kept quite low in 
Santchou towards heading by the relatively high populations of 
the grasshoppers which are known to be predaceous on rice bugs 
and stem borer eggs 

8 1 4 - 2 . 2  rhe  rourtcenth International Rice Stem Borers Nurser 
(IIISBN 1989) and National Rlce Stem Borer Nurseries The 4 x 
IRSBN 1989 deslgned by IRRI was planted in 1989 and screen for 
resistance to stem borers carried out as per protocol from IRRI 



Elght Cameroon Natlonal Selections were also screenlng In the 
same year uslng the same IRRI methodology. Talnan V ranked 
hlghest In resistance followed by ITA 222 and SISADAN whlle 
ITA212 was the least resistant variety 

8.1.4.3 Sorshum Entomolosy 

8.1.4.3.1 Scorlng of Sorghum and Mlllet l m e s  for Insect Pest 
Damage In Maroua 

The Sorghum/Mlllet breeder's llnes In Maroua were scored for 
lnsect pest damage In Sept 1987 and Sept 1988 Four Sorghum 
trlals were scored in 1987 and 1988 four sorghum trlals and one 
Pearl Mlllet were scored 

The important lnsects found In the flelds lncluded the sugar 
cane Aphld Melanaphls saccharl, the Green Bug (Schizaphls 
gramlnum) In 1987 whlle In 1988 the important specles lncluded 
Pentatomlds or stmk Bugs, Earwlgs (Labldurldae), a stem borer 
Hellothls sp and Lady Blrd Beetles (Cocclnell~dae) Generally 
there was very low level of panlcle damage except for same few 
entrles In 1988 The one scorlng towards maturlty was considered 
madequate for screenlng varletles 

8.1.4.4 Maintenance of Insect Cultures 

The rearing of malze weevils for experimental use was 
started In 1986 and has continued to be malntalned Sugar jass 
adapted for the purpose by replacing the glass caps wlth cross 
stlcked cloth materlal and wlre mesh are qulte satisfactory Well 
deslgned lnsect culture jass could be bought (ordered) In future 

Cultures of the Bean Weevll (Acanthoscelldes obtectus) 
and the cowpea weevll (Callosobruchus maculatus) are also bemg 
established. 

8 1.5 IN-SERVICE TRAINING 

Only the researcher (entomologist) attended a Gram Storage 
and Marketing Short course at Kansas State Unlverslty, U S A 
from 5 June to 21 July 1989 

8.1 6 PRIORITIES FOR FUTURE RESEARCH 

- Laboratory Screening of New Cereal Varletles for 
susceptlblllty to Storage Insect Attack Thls wlll requlre 
equlppmg a laboratory for post harvest graln systems 
research 



- Surveys of Post Harvest Practices This will involve 
systematic surveys to assess losses associated with various 
handling and storage methods and documentation of pest 
specles spread It wlll requlre a strong 4-Wheel Driven 
vehicle permanently attached to the unlt. 

- Survey, Documentation and Test of the Efficacy of Natural 
Plant Materials used for storage Pest Control It 1s a 
proposed thesis research topic 

- Test and Evaluation of Graln Loss Reduction Methods This 
will be done In Collaboration wlth the Englneerlng Dept of 
Dschang Unlverslty Center 

- Screening of Stored Grain Insecticides for control of 
storage pests In various storage methods. 



n ? MAT7F rNTOMOl OGY 

8 . 2  1 INTRODUCTION 

The entomology sectlon of NCRE 1s the newest sectlon of the 
project At flrst ~t was composed of only one researcher 
Currently lt IS composed of researchers In several locations The 
Nkolblsson research is orlented towards the protection of malze 
In the field 

8 . 2 . 2  O B J E C T I V E S  

- Field ldentlflcatlon of the prmclpal malze pests In order 
to better combat them 

- Study of methods of control of pests so ldentlfled 

- Study of the economlc lmpact of the different methods of 
of control 

8 . 2  3 CONSTRAINTS 

- Lack of transportation the fleld trlps for follow up of 
tests are llmlted 

- Lack of personnel the unlt has been without a technlclan 
for at least three years 

- Lack of collaborator to obtain assistance or crltlcal 
advlce ~t IS necessary to call upon IITA researchers who 
are already overburdened 

- Lack of appropriate literature reference materials 

8 . 2  4 RESULTS 

The flrst few years were dedicated to an mventory of the 
lnsect pests of fleld malze in the zone of low altltude and hlgh 
ramfall The results have shown that only the Lepldoptera stem 
borers cause the greatest damage In the fleld The prlnclpal 
specles present are Busseola fusca, Sesamla calamestls, and 
Eldana saccharlna 

The studies were then oriented towards the study of the 
behavlor of the borer specles Thls has permitted us to determine 
that only the larvae of Busseola fusca and Sesamla ~lamestls 
appear at the beglnnlng of the cycle and attach themselves 
dlrectly to the young plants The larvae of Eldana sacchar~na 
appear around flowering tlme and cause Injury to the tassels 
(Table 1 ) 
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Table 2 Comparison of d c v e l o p t  of at tacks of ster borers 
on the vnrwt~cs of m r e  TZPSR and Bafin plmtrd on 
drffemt dales LU f m t  and mmd seasons m Yaounde 

TZESR Bafia TZESR Bafia TZESR Baf la  TZESR Baf la  TZESR Baf la  

f l r s t  season 
15 March 16""" 75 36 5 35 9 46 3 44 2 6 3 0 5 3 3 4 
30 March 0 1 3 3 9 6 3 14 1 5 8  3 3 1  7 5  4 7  
15 Apr l l  0 0 5 2  7 5  3 5 4  4 2 5  4 5  4 8  6 9  3 9  
3 0 A p r l l  3 5  2 8  2 7 2  29 5 2 9  63 8 7  6 5  5 2  2 9  

second season 
15 August 10 9 31 27 68 61 5 2  7 5  3 0  3 6  
30 August 12 5 10 35 31 58 63 3 2 5 0 5 4 5 1 
1 5 S e p t  5 6 27 20 51 48 4 2  4 7  2 3  2 5  
30 Sept 12 5 17 5 59 42 3 41 47 5 4 1 7 7 4 4 2 3 

VAP weeks a f t e r  p l a n t l n g  " A ho le  1s def ined a s  2 5cm of stem damaged 
*" The d a t a  I n  t h l s  t a b l e  r ep resen t  t he  averages  of 4 r e p l l c a t l o n s  

Research IS in progress on the rates and method of use of 
furadan (cabofuran) whlch are profitable and recommendable for 
farmers Prellmlnary results have shown that the appllcatlon of 
the granules I n  the whorls results In better follar control of 
borers, especlally Busseola fusca 

8 . 2 . 7  PRIORITIES FOR THE FUTURE 

- The establlshment, In collaboration wlth the Malze breedmg 
unlt, of a program of selection of varieties resistant to 
the species of stem borers present in Cameroon 

- The establlshment of a program of breedmg large number of 
stem borers 

- The study of the impact of certaln cultural techniques on 
the development of stem borer attacks, especlally In the 
case of associated crops, dates of plantlng and harvest, 
types of sol1 preparation, fertlllzatlon, etc 

- Test the lmpact of certaln chernlcal products (herblcldes, 
~nsectlcldes, etc) on the development of attacks of stem 
borers 

- The establlshment of a program of integrated pest control 



9 P U B L I C A T I O N S  

HIGHLAND MAIZE BREEDING 

L - A -  E v e r e t t  and  J T Eta-ndu 
Malzc p o p u l a  L l  o n  c o r n b l n ~  ng p a t  t e r n s  f o r  t h e  li~ldcll t l  t u d e  zone  
o f  C a ~ r ~ e r o o n  Agronomy A b s t r a c t s ,  1987,  p  62 

L-_A--Everet t ,  J Eta-ndu,  M Nd_l_oro,and -1 Tab1 
Maize I n b r e d  deve lopment  f o r  t h e  m l d a l t l t u d e  zone  of 
Cameroon Agronomy A b s t r a c t s ,  1990,  p  8 8  

HIGHLAND M A I Z E  AGRONOMY 

C o n f e r e n c e  P a p e r s  a n d  P r e s e n t a t l o - n s  

J - - K . ~ k d l  u~lt ld-  I W L I ~ P ,  154I36 
Malze r e s p o n s e  t o  phosphorus  s o u r c e s  and  rates Wes te rn  
Highlands o f  Cameroon I n t e r n a t l o n a l  Fertilizer Development  
C e n t e r  - A f r l c a  Annual M e e t l n g s  h e l d  a t  Dakar  S e n e g a l ,  
F e b r u a r y  29 - March 3 ,  1986 ) 

J Klka_f-gnda=Tw~ne. 1 9 8 8 -  
Maize r e s p o n s e  t o  N l t r o g e n  and Phosphorus  s o u r c e s  and  
l e v e l s  A presentation made t o  t h e  West A f r l c a n  F e r t l l l z e r  
Management and Evaluation Network Annual P l a n n l n g  Mee t ing  
Lome, Togo F e b r u a r y  10-12,  1988 

J Kikafunda-Twlne 1990 - -  1 - -- 
The r e s i d u a l  e f f e c t  o f  phosphorus  on  t h e  y l e l d  o f  m a i z e  and 
l a t e  s e a s o n  b e a n s  A p a p e r  p r e s e n t e d  a t  t h e  West A f r l c a n  
F o r t 1 1  lzer Manaqcmcnt and C v a l u a t l o n  Network (WAFMEN) Annual  
P l a n ~ l l r ~ g  MeeLlny Lolue, Togo March 12-16 ,  1990 

J Kikafynda-Twlne 1 9 8 8  
The e f f e c t  o f  p l a n t  r e s l d u e  management and  f e r L i l l z e r  on  
y l e l d  o f  m a i z e  and c o l o c a s l a  A p a p e r  p r e s e n t e d  a t  t h e  1988 
Annual M e e t i n g ,  ASA-CSSA SSA Anahein  CA November 27 - 
December 2 ,  1988 

J K & k a f u n d a ,  C - Nyong and M Nguegulrn 
C o m p a r a t i v e  Response  o f  Malze varieties t o  d e l a y e d  p l a n t i n g  
San  A n t o n l o ,  Texas  O c t o b e r  21 - 26 
M I 1 J (  y I r a  l ( 1  r c o r  r t o I f .clu~nc 1 , l l  1 o w  
I 1 r ~ s ~ ~ l t c d  a L  ttle ASA A11nud1 M e e t i n g s  1990  



LOWLAND MAIZE BREEDING 

Conference Papers and Presentatlons 

Empxq L T , C The and_C -Zonkeng,-1986-- -- 

potentlac of rnalze lntroductlons as varletles In the 
lowland zones of Cameroon Abstracts 1986 proceedings of the 
Amerlca Soclety of Agronomy 

THE C .L2-_Em~&g,~988 - 

Varlance component analysls Abstracts 1988 proceedlng of the 
Amcerlca Soclety of Agronomy 

THE C , L T Emplq, 1989 
Conslderatlon In breedlng for drought tolerance Proceeding 
of the F I S held In Garoua page 

THE C , A Takem and R Nkoa, 1990 
Heterorls and combining ablllty of flve local malze 
assessions In Cameroon 1990 proceedlng of the Amerlca 
Soclety of Agronomy 

LOWLAND MAIZE AGRONOMY 

Conference Papers and Presentatlons 

1989 Balasubramanlan, V , Sekayanqe, L & Rubyaqo, J C 
Effect of plgeonpea varieties and plant arrangement on the 
productivity of plgeonpea + malze/bean assoclatlon Agron 
Abstr 1989 p 50 Madlson, Wlsconsln, USA ASA, CSSA & 
SSSA 

Balasubramanlan, V & Nqulmqo, K A B 1990- 
Short season fallow management for sustainable production 
In Afrlca Paper presented at the ASA Meetlng at San 
Antonlo, Texas, USA, Oct 22-26, 1990 Mlmeo 35 p 

Balasubramanlan, V & Nqulmqo, K A B 1990 
Effect of type of fallow and resldue management on blomass 
and nutrient addition, weed suppresslon, and crop yleld ln 
southern Cameroon Paper presented at the Afrlcan 
Assoclatlon for Blologlcal Nltrogen Flxatlon Fourth 
Conference held at IITA, Ibadan, Nlgerla, Sep 23-28, 1990 
Mlrneo 22 p 

Balasubramanlan, V & Sekayanqe, L 1990 
Flve years ( 1983-1988 ) of research on improved fallow In the 
seml-arld highlands of Rwanda Paper presented at the 
Afrlcan Assoclatlon for Blologlcal Nltrogen Flxatlon Fourth 
Conference held at IITA, Ibadan, Nlgerla, Sep 23-28, 1990 
M~meo 36 p 



1990 B_a_-z~bram_anlan, V ,-5?&!ay_a_17geL L&Rubyag% J C 
Some experimental designs and tree arrangements for on-farm 
agroforestry trlals Paper presented at the Workshop on 
Methods for Partlclpatory On-farm Agroforestry Researchheld 
at ICRAF, Nalrobl, Kenya, Feb 19-23, 1990 Mimeo 24 p 

Pinners, E---&Balasubramanlan, V 1 9 9 0  
Evolutron of need-based agroforestry systems in the Bugesera 
and Gisaka-Migongo reglons of Rwanda Results of a farmer 
survey Paper presented at the Workshop on Methods for 
Partlclpatory On-farm Agroforestry Research held at ICRAF, 
Nalrobl, Kenya, Feb 19-23, 1990 Mimeo 22p 

Balasubramanla~.-V & Sekayange,-L _ -IT89 - -- - -- - 
Development of sustainable technologies for small farmers 
of Afrlca Paper presented at the FSR/E Symposium on 
"Impacts of F S R / E  on sustainable agriculture" held at the 
University of Arkansas, Fayetteville, Usa, Oct 8-11, 1989 
Mlmeo 28 p 

Ra1 asubra l r lnn lan ,  V 1989 
Land uc;c t y p e s  d11d sol1 ~~iarlaye~iient 111 tile forest zone of 
Cameroon Paper glven at the RCMP Internal Revlew at IITA, 
Ibadan, Nlgerla, Aug 8-11, 1989 Mimeo 17 p 

Balasubrarnanlan, V 1989 - -- 
Alley shrubs In a hlgh altitude, sernl-arld environment IITA 
Res Brlefs 9 (1) 3 

Balasubraman~an, V & Sekayange, L 1990 
Area lrarvests Equivalency Ratlo for measuring efflclency In 
multlseason lntercropplng J Agron 82 519-522 

Kang, B T & Balasubramanlan, V 1990- 
Long-trrm fcrtl lizer tirals In Alflsols I n  West Afrlca 14th 
Int Congr Sol1 Scl , Kyoto/Japan, Aug 12-18, 1990 
Transactions Vol IV 20-25 

RICE BREEDING 

Conference Papers and Presentations 

Jones, M P et a 1  1989 
Rlce scrcenlng for tolerance to low temperature In Cameroon 
P a p c r  proc;cn tcd a t  the IRTP-Af rlca meetlng March 20-23, 
Nairob~, Kenya 



Jones, M P 1989 
Problems and progress In developing farmer adapted rlce 
varletles for mangrove swamp environments Paper presented 
at the WARDA Annual Rlce Revlew Meetlng at Bouake, Cote 
d' Ivolre Aprll, 24-26 

Reports 

Jones M P , A Roy, F Jeutonq, B A Madona, 1990 
IRA/NCRE Information Bulletln 1 - CICA 8 (In press) 

Jones M P. ,  A Roy, F Jeutonq. A Blranq, C Assanua, J A 
Tchachoua, 1990 

IRA/NCRE Technlcal Bulletln - A gulde for successful 
lrrlgated rice cultlvatlon in Cameroon (In press) 

Dedlno --- John 1583 
Screening rlce varletles for tolerance to low temperature 

Ndl Jonathan Nchotu 1990 
Technique for rapld evaluation of low temperature tolerance 
ln rlce varletles 

Tetsekoua Adolph-e 1990- 
Characterlzatlon rnorphophys~olog~que de quelques var~etles 
de rlz adaptees au Cameroun en vue de leur exploltatlon dans 
L'amelioratlon varletale 

Refereed Publlcatlons 

Jones. M P 1990 
Rapld evaluation of salt tolerance of mangrove-swamp rlce 
varletles Trop Agrlc (Trlnldad) 67(3) 199-202 

Jones , -M P _ e talL199-P_- 
Promlslng cold tolerant and hlgh-yleldlng rlce llnes for 
Ndop Plaln, North West Camerooon IRRI Technlcal Newslet 
15 (3) 17-19 

Jones, M P et a1 1989 
Yleld potentlal of IR7167-33-2-3 and Talnan V at Ndop Plain, 
North West, Cameroon, IRRI Technical Newsletter, 14 (4) 23-  
24 



Jones, _ M  P 1988 _ 
R ' l p i  t7 qcnerdt ion and ~mprovcmrnt of s a l  t to1 crnnce In 
[ i l l o  t o{)( 1 I "(1 ,r 11, 1 t I vc ru ~ i r c j  L ovt  , W L I ~ I ~ I )  r I i t V L I I  i r  L I <  s d ~ l ( i  

breeding llnes Erlvlrorl~rlerltdl and Expe~imenLal Botany 29 
(4) 4 1 7 - 4 2 2  

RICE AGRONOMY 

Conference Papers and Presentations 

a1 1 9 8 7  PoLA-C-_~~--- 
Use of green manure in rice farrnlng systems in the West and 
North Wcst Calucroon Proc SYIIIP sustainable Aqrlc The Role 
uT Grccn mcl~lure crops In Iilce I drmlng Systc~ils IRliI Los 
Banos, Phil~ppines May 25-29, 1987 

Roy, A C et a1 1989 
Effcct of plantlng dates on yleld performances of selected 
lrrlgated rice In a Cameroon highland Paper presented at 
1989 ASA meeting at Las Vegas, NV Oct 15-20 

R o y A C  et all989 
Yield response of irrigated rice to phosphate sources, and 
response to resldual P In corn in a Cameroon Inceptlsol 
Paper presented at 1989 ASA Ann meeting at Las Vegas, NV 
Oct 15-20 

FiwL&-C--et_al- 19W- 
Eff~clency of nltrogen fertlllzers in flooded rice as 
affected by N carriers, rates and methods of applications 
in a Cameroon sol1 Paper presented at 1990 ASA Ann 
meeting at San Antonio, TX Oct 21-26 

Roy A C et a1 1 9 9 0  
Evaluation of different cropplng patterns In rlce-based 
cropplng systems In Western Cameroon Paper presented at 
the 1990 ASA Ann nieetlng at San Antonio, TX Oct 21-26 

R_~yL&_C-et--a_l_-1,989- 
Varietal differences in milled quallty of rlce harvested at 
different maturities IRRN 14 4 (August, 1989) 

Roy, A C e t a 1  1990 
Yield response of irrigated lowland rlce to different 
sources of applied nltrogen In Cameroon IRRN ( in press) 



C C R r A L S  AGRONOMY 

Conference Papers and Presentations 

"Strategies for maxlmlzlng malze ylelds In the sudano- 
sahellan zones of Cameroon" (presented at the ASA meetmy 
at Atlanta USA, 1987) 

"Research actlvltles and flndlngs on malze agronomy of the 
NCRE Cereals Agronomy In the lowland savanna of North 
Cameroon (1982 - 1989)"- (57 pages) - presented at the 
reglonal sernlnar "Cereals of the seml-arld troplcs" 1989 at 
Garoua by the International Foundation for Sclence (IFS) and 
publlshed by IFS In 1990 

"Research actlvitles and flndlngs on sorghum agronomy of the 
NCRE Cereals Agronomy Unlt In the sudano - sahellan savanna 
of North Cameroon" (1983 - 1988) - paper presented at the 
1988 reglonal workshop on Sorghum In West and Central Afrlca 
(1988 - IRA Maroua/SAFGRAD - ICRISAT - MESIRES) and to be 
publlshed I n  the proceed~ngs of t h ~ s  workshop (20 pages) 

"Response of lmproved maize and sorghum varletles to 
different seed treatments In the lowland savanna of North 
Cameroon" (paper presented at ASA meetlng in L a s  Vegas In 
1988 and at the Cameroon Blosclence workshop 1989) and to 
be publlshed by CBS 

"Effect of Graded Steps of Improved Agronomic Technologies 
on malze and sorghum performance In the lowland savanna of 
North Cameroon" (paper to be presented at ASA meetlng, Texas 
1990) 

Reports 

"Flche technlque pour la production lntenslve du mals dans 
la reglon de basse altltude du Nord Cameroon" (a rnalze 
productlon gulde prepared In 1987 and revlsed ln 1990) mirneo 
no 1 (15 pages) 

"Flche technlque prellmlnalre pour la productlon lntenslve 
du mals dans la reglon du hauts plateaux de 1 'Adamaoua" 
( 1987 ) 
mlmeo no 2 

"Dlx suggestions pratiques pour un bon semls et une bonne 
levee du mals dans les zones malslcoles du Nord Cameroon" 
( 1988 ) 

"Sclentlfxc research on malze agronomy and breeding 
conducted by IRA/NordU (1987) 

"Approximate cost of productlon for one hectare of malze In 
the Benoue area, North Cameroon" (1989) 

"Rapport de Stage sur le mals au CIMMYT (Mexlque) du 
01/12/85 au 17/05/86" (26 pages) by A EBETE MBENG 



"Flche technique prelimlnaire pour la production lntenslve 
du sorgho amellore dans la province du Nord" 1987 (a 
sorghum p r o d u c t i o n  g u l d e  f o r  t h e  extension a g e n t s )  m i m e o  
no 3 

"Dix suggestions pratlques pour un bon semis et une bonne 
levee du sorgho amellore dans les zones de savane de basse 
alt~tude du Nord Cameroon" m i m e o  no 5 
"Agronomic research on sorghum In the traditional cropplng 
systems of the semi-arid of North Cameroon" ( m i m e o  7), 1988 
( R A O  and  TALLEYRAND) 

"Rapport de Stage sur la pathologies du petit mil (01/02 - 
04/03 88 a 1'ICRISAT (Inde)" 12 p a g e )  

"Annual reports on maize and sorghum agronomy Research In 
the lowland savanna and hlghland plateaux of Adamaoua" 1986,  
1987 ,  1988,  1989 ,  NCRE/IITA - I R A  

"Plant densities for late planted sorghum" - a M S t h e s l s  
University o f  A r k a n s a s  USA ( 1 9 8 8 )  by NGOUMOU 63 p a g e s  

SORGHUM BREEDING 

Co-nference Papers and Presentations 

D A N G I  0 P , 1986  I - 
S c r e c n l  ng o f  Advanced Sorghum L l n e s  f o r  resistance t o  S t r l g a  
hcrmon t h i c a  I n  Cnlricroon P a p e r  p r e s e n t e d  i n  t h e  workshop 
e n t l  Lled " A l l  A f r i c a n  Governmenta l  Consultation o n  S t r l g a  
C o n t r o l  I n  A f r l c a  h e l d  a t  Maroua f rom 20-24 O c t  , 1986 
organized by OAU/FAO 

D A N G I ,  -0  P -and UJON-NEWA-Andre, - 19-8-8 
P r e s e n t  S t a t u s  o f  Ralny  S e a s o n  Sorghum B r e e d l n g  I n  Cameroon 
P a p e r  p r e s e n t e d  I n  t h e  R e g i o n a l  Workshop on  Sorghum 
Iliiprovc~iicnt ~n  Wcst and C e n t r a l  A f r i c a  h e l d  a t  Maroua, 
Cameroon d u r l n g  S e p t  , 20-24, 1988 o r g a ~ u z e d  by 
SAF'GRAD/ICRISAT 

DJONNCWA A , and DANGI, 0 P , 1988 
Ir~iprovement  o f  T r a n s p l a n t e d  Sorghum I n  Cameroon P a p e r  
p r e s e n t e d  i n  R e g l o n a l  Workshop o n  Sorghum Improvement i n  
W v c ;  t r l ~ l t l  C c n  L r 7 1 A f r I r n 1lr.l t l  a t  Mnroun , Can~croon tlur i ng 30- 
24 b r x [ ) t  , 1 Y U 8  O L C J ~ I ~ ~ L C ~  by SAFGRAD/lCHISAI' 

DANGII,  0 P B E Y 0  J a c q u e s  and-DJJONONNEWA Andre,  1989 
P r e s e n t  S t a t u s  o f  P e a r l  Millet Improvement Program i n  
Cmieroon P a p e r  p r e s e n t ~ d  I n  t h e  IFS R e g l o n a l  Workshop o n  
C e r e a l s  o f  Seml-Ar ld  T r o p l c s  h e l d  a t  Garoua, Cameroon f rain 

12-16 S e p t  , 1989 o r g a n l l e d  by I n t e r n a t i o n a l  Foundation for 
S c l e n c e ,  Sweden 



DANGI, 0 P , and-KENGA R , 1989 
A Review of Sorghumm Breeding Program In North-Cameroon 
Paper presented In the IFS Reglonal Workshop on Cereals of 
Seml-Arid Troplcs held at Garoua, Cameroon, from 12-16 
September, 1989 organlzed by IFS, Sweden 

BOULAMA, T , YACOUBQU A , et DI_NGI, 0 P , 1989 ------ 
Etude sur les Techniques de Production du Sorgho sous 
condltlons Pluviales dans la Valles de la Benoue Paper 
presented In the IFS Regional Workshop on Cereals of Seml- 
Arid Tropics held at Garoua, Cameroon, during 12-16 
September, 1989 organlzed by IFS, Sweden 

RICHARD K , MILLER, F R , ROSENOW, D T , AND DANGI, 0 P , 1989 - - - -- - -- 
Fertility Restoration in Two Cytoplasmic Sterility Systems 
In Graln Sorghum Paper presented in the IFS Reglonal 
Workshop on Cereals in the Seml-Arld Troplcs held at Garoua, 
Cameroon, during 12-16 Sept , 1989 

DANGI, 0 P , Andre D , RICHARD K , and BEY0 J , 1990 
Pearl Mlllet Breeding Program in Cameroon Paper presented 
In the West and Central Afrlca Reglonal Pearl M~llet 
Workshop held d t  Niamey 18-21 Sept , 1990 organlzed by 
ICRISAT 

Reports - 

DANGI, 0 P , DJONNEWA Andre and NDIKAWA R , 1986 
Sorghum and Millet Research Improvement Program Natlonal 
Cereals Research and Extension Project Annual Report 
pp 78-131 

DANGI, 0 P , and DJONNEWA Andre, 1987 
Sorghum and Millet Improvement Program National Cereals 
Research and Extension Project, USAID/IITA/IRA, Annual 
Report pp 192-231 

DANGI, 0 P , and DJONNEWA Andre, 1988 
Sorghum and Millet Improvement Program National Cereals 
Resarch and Extension Project, USAID/IITA/IRA Annual Report 
pp 131-155 

DANGI, 0 P , RICHARD K , and BEY0 Jacques , 1989 
Sorghum and Mlllet Improvement Program Annual Report of 
NCRE/USAID/IITA/IRA pp 1-54 

Refereed Publlcatlons 

DANGI. 0 P , KENGA R , and DJONNEWA Andre 1986 
Screenlng of Advanced Sorghum Llnes for resistance to Strlqa 
hermonthlca In Cameroon Crop Scl , Abs 60 

APpA RAO, -M- H-MENGESHA, 3 - P  -DANGI--andJ _ E-ECKEBIL, -L989 
Pearl Millet Germplasm in Northern Cameroon GRNU, ICRISAT, 
Patancheru, INDIA Bul No 53 1-30 



P R A S A D A  R A O ,  K E , M H MENGESHA and 0 P--DANGI 1990 
Muskw<l~ 1 Lcr mpld =III i n Came roon GRU/ TCfi ISAT P,i tancheru, 
lNDlA I n  Press 

SORGHUM AGRONOMY 

Conference Papers and Presentations 

M - R _ - - R a o , - R  - I \ l d ~ k a ~ a _ a n d _ L S & n g h 2 1 9 8 8  
Progress of Sorghum Agronomic Research in Far-North Province 
of Cameroon Paper presented at "Flrst West and Central 
Africa Sorghum Workshop" held at IRA, Maroua, Cameroon from 
20-24 Septeniber, 1988 

L Singh, 1989 --- 
Soil and Water Conservation Research in Northern Cameroon 
Paper presented at Farnllnq Systems Research Workshop on 
A r 1 1  I r 1 c 1 P f o r  I)( vca 1 op i nrj St15 L C I  I ric~bl e I ootl 
Productlon Systems In Seml-Arid Regions of Sub-Sahara 
Afrlca" held from 11-14 April, 1989 in Ouagadougou, Burkina 
raso (West Afrlca) 

L - S  J ngkand_PP!Nd&kawa ,1990 
Suggested Agronomic Practices for Sorghum Productlon In 
Semi-Arid rcgions of North Cameroon IFS (International 
t ounda Lion ior Sclence) Proceedings of a Reglolldl Seminar 
on "Cereals of the Semi-Arid Troplcs" September 12-16, 
1989, Garoua, Cameroon pp 78-85 

R Ndlkawa and I S l n g h ,  1990 
Le Polnt de la Recherche sur les techniques culturales du 
sorgho et mil au Nord Cameroun IFS (International 
Foundation for Science), Proceedings of a Regional Seminar 
CIII " (  C L C J  1s of L t x  Semi-Arid T I  oplcsl' Scptcntbar 12-16, 1989, 
Garoua, Canleroon pp 104-  109 

L -Singh, R Ndikawa and M-R- Rae,--1990 
Agronomic Research on a Unique Transplanted Post Ralny 
Season Sorghum (Muskwari) in the Semi-Arid northern 
Cameroon Presentatlon in ASA-CSSA-SSSA, 1990 Annual 
Meetlng, 21-26 October, San Antonlo, TX USA 

BAMBUI TLU 

McHugh,--D 1987 
~aize~based cropping systems in the Ndop Plain of the North 
West Provlnce of Cameroon - A farm labor utilization survey 
Paper prcseli tcd '1 t the SAFGRAD On-Tdrm Trl a1 s Workshop at 
M,II o r l , l  I I 4 L t I I k I / I I I ) I I ( J ~  



McHug!!!D19 8 8 
The value of farm family labor in maize-based cropping 
systems In the Ndop Plaln In the North West Province of 
Cameroon Contributions of FSR/E towards sustainable 
agricultural systems - Proceedings of Farming Systems 
Research/Extension Symposium 1988 Unlversity of Arkansas 
and Winrock International Institute for Agricultural 
Development pp 35 - 45 

McHuqh, D 1989 
The malze and groundnuts stepwise trlal in the Ndop Plaln, 
Cameroon (1987) Paper presented at the Workshop on Deslgn 
and Analysls of On-farm Trials IITA, 27 February - 3 March 
1989 13 pages 

Samatana, M and D McHuqh 1989 
Use of minikits to supplement on-farm varlety verification 
trials In Cameroon Paper presented at the West African 
Farming Systems Research Network ( WAFSRN) Symposium, Accra, 
Ghana, 28 August - 1 September 1989 17 pages 

McHugh,__D -_  - 1989 
A comparison of labor use and Income generation for maize- 
based cropping systems in the mld and hlgh altltude zones 
of the western highlands In Cameroon Paper presented at 
the 1989 FSR/E Symposlum at the Unlversity of Arkanasas at 
Fayetteville, 8-11 October 13 pages 

McHugh-P-1990 
The effect of storage loss rates on the valuation of maize 
stored in farmers' traditional stores and removed 
periodically for food, feed or sale ln Cameroon Paper 
submitted and accepted for presentation at the 1990 FSR/E  
Symposium at Michigan State Unlverslty, East Lansing, 14- 
17 October 11 pages 

Samatana, M and D M c H a  
Seeking a cost effective way of gettlng feedback from 
farmers Minikits experience In Cameroon Paper submitted 
and accepted for presentation at the 1990 FSR/E Symposlum 
at Mlchigan State Unlversity, East Lanslng, 14-17 October 

Meppe, F and D McHuqh 
Maize-rlce cropping systems trlal 1990 FSR/E Symposlum at 
Mlchlgan State Unlversity, East Lansing, 14-17 October 

Reports 

McHugh-D . J - Tame-and E _-Tambi 1987 
Maize-based farming systems in the North West Province - 
rapld appraisal survey Report No 1 A joint IRA, IRZ and 
MIDENO survey of farmers in the Ndop Plain, NWP 32 pages 



Mcllugh, D 1988 
M ~ I ~ P - ~ ~ I  ,cd cropp~nq systems In the Ndop Plaln of the North 
W( ., t 1'1 ov 111( t' C~iri~~roon Study of m a 1  re-b,~scd croppl ng 
systca~s, wl Lh dcLdlled labor d a t a  45 pages plus extenslve 
appendices 

Tame, J , I3 McMugh and E Tambl, editors 1989 
Farin~ng systems ~n the Bui Highlands of the North West 
Provlnce - a rapid rural appraisal survey Report No 2 
A jolnt IRA-IRZ-MIDENO-CAMCCUL-PAFSAT-CIP-JVS survey of 
larlucrs in the f3u1 highlands 47 pages 

MGHLGI h,_Q 1 9  9 0 
Maize-based farmlng systems In the Bul Highlands of the 
Nor t t l  Wvs L P r c ~ v l  rlce of Cameroon Study of malzc-based 
iarmlng systems, with detalled labor data 31 pages plus 
extenslve appendices 

EKONA TLU 

Conference Papers and Presentations 

ALmy .-S- W - 
"The Shl ft to Permanent Cultlvatlon In Coastal Cameroon", 
at the Amcr Anthrop Assoc meetings, Phoenlx AR, November 
1988 

F_l_my_,SAet-sl 
"Evaluation of adaptation of Improved varletles to diverse 
cnv~rorlmcnts a low cost iu~nlkit method", at the WAFSR 
Network Symposlum, Accra, Ghana, August 1989 

Resong M T . and S A N D Chldebelu 
" C ~ S C X I V ~  variety performance In Cameroon An on-farm 
expcrzincnt In Fako Dlvislon, South West Prov~ nce, Cameroon", 
aL the WArSIiN Syniposium, Accrd, Ghana,  August 1989 

Woldetatios T , - C  N Poubom,-M A- Mbousgl et a1 
"Adap Live research on lmproved varletles to the dlverslf led 
agro-ecological zones of South West Province,Cameroon", at 
the WAF'SRN Symposlum, Accra, Ghana, August I989 

Woldetatios T _ C  Pouhom, M Messla,_ M_- Besong,_ S W -Almy 
"The effect of N-P-K time and rate of application on maize" 
American Soc of Agron Abstract 60 1989 

a m y ,  S W , T Woldetgt~os, C Atgh, et a1 
"Farmers' Approaches to Soil Fertility Maintenance Under 
Reduced Fallows", at the Farmlng Systems Sympos~um at 
Fayettevllle AR, October 1989 



B e s Q W d - T  A a n d S W  Almy 
"Farmers' Land Preparation Methods & Weedlng Practices In 
South West Cameroon the~r effect on farm labour ~nput", 
at the Assoc for Farmlng Systems Research and Extenslon 
Symposlum, East Lanslng MI, October 1990 

PJgundw- C P-  ,-T Wolde_tatlos,- S _Almy,etLal 
"Adapt~ve Research on Cassava ln the SWP Results of On- 
Farm Trials and Farm Consultatlons", poster at the Assoc 
for Farmlng Systems Research and Extenslon Symposlum, East 
Lanslng MI, October 1990 

Almy, S W . M Besonq, T Woldetatios, et a1 
"Farmlng Systems Research and the Extenslon Servlce Worklng 
Across Minlstrles In the South West Provlnce of Cameroon", 
at the Assoc for Farming Systems Research and Extenslon 
Symposlum, East Lansing MI, October 1990 

Wol_detaZ~os,T, _C -PQ~~G~,M-_M~wssL -eta& 
"The Influence of N-P-K on the Yleld of Cassava x Malze 
Intercropplng South West Provlnce, Cameroon" Amerlcan Soc 
of Agron Abstract 1990 -- - 

TLU-Ekona 
"Testlnq & Llalson Unlt, IRA-Ekona 1987-88 Results and 
1989-90-work Plan", at the IRA Blennlal Food Crop Meetlng, 
Yaounde, February 1989 

Poubom, C - N - and M_-A_- Mbpussl 
"Presentation of TLU-Ekona Results in Farmlng Systems and 
Cereals", at the IRA Programme Meetlng for Ekona Centre, 
Ekona, Oct 1989 

1Soldet__at_l_o_s , T  - , - ~ - T B e s e n ~ - _ a n d _ - S W A l m ~  
"The Testlng & Lialson Unlt of IRA-Ekona", at the launching 
of the provlnclal Natlonal Extension and Tralnlng Programme, 
Kumba SWP, July 1990 

Reports 

Almy, S W I M T Besong, C-Poubom N , -A -1gwacho and P Tambe 
Farmlng Systems Survey of Fako Dlvlslon, SWP Flche 
technlque, Ekona IRA, 1987 

M f  onf u v -  
"Aarlcultural Research Strateqles for Natlonal Food Self- 
~ u f  f lclencyu Cameroon ~rlbune- an 2, 1987 

&!-_my, S W- 
Farmlng Systems Survey of Meme Dlvlslon, South West Provlnce 
Flche technlque, Ekona IRA, 1988 

TLUZEkong 
The Testlng and Llaison Unlt at the Institute of Agronomic 
Research Brochure, Ekona IRA, 1988 (rev 1989) 



Almy,- S-_W_ a n C C  T-  Asanga 
"On-farm M a i L e  S t o r a g e  and Seed  Preservation i n  Fako and  
M c m c  D l v l s l  oils, S o u t h  West Prov.Llicc C u w r  oon" I'iche 
t e c h n i q u e ,  Ehona I R A ,  1988 

TLUr  Ckona 
"Consol   dated S o l  1 s  R e s u l t s  f o r  t h e  Mcme, Manyu and  Ndian 
Farming S y s  terns S u r v e y s  ( SWP ) " Background document ,  Ekona 
TLU/CNS, 1988 

Almy, S W , and M T Resong 
"Mdrkct  P r l c e s  111 S o u t h  West P r o v l n c e "  F l c h e  t e c h n l q u e ,  
Ekona IRA, 1989 

Almy, S W , and M T  Besong 
Tarmlng S y s t e m s  S u r v e y  o f  Manyu D i v i s i o n ,  S o u t h  W e s t  
P r o v l n c e  F i c h e  t e c h n l q u e ,  Ekona IRA, 1989 

Almy, S W , and M T Rcsong 
ra r ln ing  S y s t e m s  S u r v e y  o f  Ndian D i v i s i o n ,  S o u t h  West 
P r o v i n c e  F i c h e  t e c h n l q u e ,  Ekona IRA, 1989 

Yondong l3 
" IRA-Ekona More Maize f o r  Hungry Mouths" Qrngyoon T r i b u s e  
Nov 7 ,  1989 

Makwoln M 
" U r l d g l n g  t h e  R e s e a r c h e r - F a r m e r  Gap" Cg~_e_roon T r l b u n g  Mar 
23,  1990 

Asanqa,  C T , A Ateh,  S W-Almy,-and_T-- W o l d e t a t i o s  
"An e v a l u a t i o n  o f  3 - l l t e r  and 11-l i ter  p l a s t l c  c a n s  ( s e a l e d  
and  u n s e a l e d )  f o r  s t o r a g e  o f  d r l e d  m a i z e  a s  r e g a r d s  t o  
~ n s c c t  population dynamlcs  and g r a i n  q u a l l t y "  F l c h e  
t c c h n l q u e ,  Dschang IRA 1990 

Refereed Publlcationg 

Almy, 5 W , and M T Rcsong 
"Cassavd  I n  t h e  Farming Sys tems  o f  Cameroon ' s  H i g h - R a i n f a l l  
C o a s t "  I n  IITA, Cass_ava:Based _ C r o p p i n g  -Sys tems  R e s e a r c h  
1 I b a d a n  I I T A ,  1988 

Besong,_ M 3'-, -and-_S_A- N_-DChldebeLu 
" r o o d  Crops  Marketing I n  Cameroon t h e  C a s e  o f  C a s s a v a ,  i t s  
D c r l v a t i v c J s  and  R e l a t e d  Commodities I n  Fako 1 3 i v i s l o n  o f  
Sou th-West  Cdmeroon" Accep ted  f o r  p u b l i c d t l o n  I n  R z u g  
s p e n c g  et_-Tgch_n&ques, MESIRES I R A /  I R Z  



MAROUA TLU 

Conference Papers and Publlcatlons -- - 

1987 The 1985 On-farm Test Results of Sorghum JOHNSON, J J 
Varletles in Food Grain Production In Seml-Arid Africa, 
OAU/STRC-SAFGRAD Proceeding of an International Drought 
Symposium, Nairobl, Kenya May 1986 pp 651-671 

JOHNSON, J J 1987 On-Farm Research in the Cameroon OAU/STRC- 
SAFGRAD, Proceedings of the On-farm Research Workshop held 
In Maroua, Cameroon 21-23 September 1987 pp 46-52 

FOBASSO, M T  1989 On-Farm Malze and Millet Experiments In the 
Center North Zone of Cameroon, In Cereals of the Seml-Arid 
Tropics, Internat Foundation of Sclence, Proceedings of a 
Reglonal Semlnar on Cereals of the Semi-Arid Troplcs, 
September 12-16, 1989, Garoua, Cameroon, pp 110-114 

RUSSEL, J T 1289 On-Farm Research of Sorghum Varieties and 
Agronomic Practices in Northern Cameroon In Cereals of the 
Semi-Arid Tropics Int Found of Sci , Proceedings of a 
Regional Semlnar on Cereals of the Senll-Arld Troplcs Sept 
12-16, 1989 Garoua, Cameroon, pp 62-71 

JOHNSON, J J J T RUSSELL and M T FOBASSO 1989 
On-Farm Testing on Improved Sorghum, Millet, Malze, Cowpea, 
peanut and Agronomic practices in the Centre-Nord, North 
Cameroon Presented at Farming Systems Research Workshop 
on Appropriate Technologies for Achieving Sustainable Food 
Production Systems in the Sernl-Arld Tropics of Afrlca 11- 
14 April, 1989 Ouagadougou Burklna Faso 

NKOLBISSON TLU 

Conference Papers and Publlcatlons 

D BAKER Auqust, 1989 
Economic Research in FSR Steps In Methodology Presented at 
WAFSRN symposlum, Accra, Ghana 

J.A POKU AND D BAKER October, 1988 
Effects of 20-10-10 Fertilizer on Maize Ylelds ln the Centre 
Provlnce of Cameroon Presented at ASA meetings, Las Vegas, 
USA 

J, POKU, E ATAYI, AND D MCHUGH October, 1988 
Farming Systems Research - Cameroon Exper~ence Prepared for 
FSR/E symposlum, Fayetteville, Arkansas 

J POKU AND D BAKER February, 1989 
Malze Response to Fertilizer in the Centre Provlnce, 
Cameroon (A Methodological Case Study) Presented at the 
Design and Analysls of On-Farm Trlals workshop, IITA, 
Ibadan, Nlgerla 



D BAKER January, 1989 
M a r - 0 ~ ~  T L U  Plannlng for 1989 Tralnlng case study prepared 
lor 1JC I1 I '11  1111 r q  S y s  tc111s R t s c a r c h  ~irld t. x terlslo~) Conccp Ls and 
Methods workshop 

J- POKU June, 1990- 
On-Tarm Research In the Centre Province, Cameroon 
Presented at Collaborative Group on Maize-Based Systems 
Research (COMBS) workshop, Kumasl, Ghana 

7 POKU Augt~st, 1 q8R 
On-farm Trlals in Southern Cameroon Presented at RCMP In- 
house revlew meeting, IITA, Ibadan 

D BAKrR Octohcr, 1990 
HcoricnLation, Not Reversal African Farmer-Based 
Experlir~cnta t Ion Prepared for 1990 AFSRE symposium, Lansing, 
Mlch~qdn 

J NDJEUNGA and D _ B A K E R  October- -_192Q- 
Risk Assessment Methods for Technology Screening Prepared 
f c r  1 9  A I sympos~um, I anslng, Michlqan 

D BAKER AND J -POKU- -January, 1989- 
The NCRE/TLU Experience Presented at CUDS Farming Systems 
Research and Extension Concepts and Methods workshop 

Background, Strategy-and Actiylt&es 
Briefing Document for NCRE Project Phase 11 Evaluation 
June, 1989 

CAMEIIOON 
'I'he Development Setting for IITA Actlvltles Prepared for 
I I T A  External Progrdm Review team January, 1990 

J POKIJ Scpt ~ m h c r ,  1990 
ConsulLdncy Report. on Weed M;inagcnlcnt In Cropplny Systems 
Research Conducted by the NCRE Cereals Agronomy Unlt in 
Caroua, Nor t tl Camrroon 

G -  DIMITIIE--0c tobey,-1990 
Cropping Practices and Crop Utlllzatlon In TLU 
Rcprcst~~~tativc Vi 1 lages, Centre Province 

DOYLE-BAKER-AND- J O H N  POKU -Desembey, -1 988 
Incoming Revlew of TLU Activltles (Misslon Report) 

BAKER November, 1989- D_ - - - - - - - - - - - 
ISNAR International Agricultural Management Workshop 
(Misslon Report) 



ESTHER ROSALIE NGO NLEND Aprll, 1990 
L'analyse economique des essals de fertlllsatlon du mals en 
champs paysans dans la provlnce du Centre Rapport de stage 
pre -op t  i or ld l  , C c ~ r l t r e  Un~vcr s l t d l  re d r  D s c h n r q  A p r  1 1  1990 

L ENYONG April, 1990 
Maize and Groundnut Post-Harvest Practices in the Centre 
Provlnce of Cameroon 

NCRE Project Clgcumstances and Status 
Brlefing Document for Phase I1 Evaluation Team June, 1989 

Nkolbisson T E  
Approaches and Actlvlties Presented to IITA External 
Program Review team January, 1990 

Note explicative sur le test varletal de mals August, 1989 

Proposal for-SODECAO and IRAfTLU~Nkolb~sson~c011aboration 
Flve Year Plan and Budget February, 1989 

Quelques conseils pratlques- sur la production du mals, du rnanloc 
et de -- l'arachlde - - - - - dans - - - - - la -- - provlnce du Centre August, 1989 

G DIMITHE September, 1987 
SAFGRAD Meeting Report on On-Farm Testlng Methodology 
(Misslon R e p o r t )  

D BAKER December, 1989 
Testing and Llaison Unlt Proposals for NCRE Project Phase 
111, 1991-95 

D BAKER January, - - 1 9 9 0  
TLU Concept and Approaches Prepared for IITA External 
Program Revlew team 

TLU Mandate and Coordlnatlon 
Brlefing Document for NCRE Project Phase I1 Evaluation 
June, 1989 

D BAKER February, 1989 
UCD Farming Systems Workshop (Mlsslon Report) 

D BAKER, J POKU and D MCHUGH March, 1989 
Workshop on the Deslgn and Analysls of On-Farm Trlals 
(Mlssxon Report ) 

J POKU June, 1989 
1988 Farmlng Systems Research Hlghllghts 

J POKU June, 1990 
1989 Farmlng Systems Research Highlights 



AMADOU N C I I A H E  J u n e ,  1990 
U t ~ l l z a t i o n  d e s  v a r l e t e s  a m e l l o r e e s  d e  m a l s  p a r  les p a y s a n s  
a p r e s  participation a un essal e n  m l l l e u  reel Memolr, 
C e n t r e  U n l v e r s l t a l r e  d e  Dschang 

NKOLBISSON TESTING-AND- LIAISON-_ UNJT--3,987--and 1988 R e s u l t s  
P r e s e n t e d  to 1989 I R A  B l e n n i a l  Food C r o p s  Program P l a n n l n g  
M e e t i n g ,  Yaounde F e b r u a r y ,  1989 

MAIZE PATHOLOGY 

C o n f e r e n c e  P a p e r s  and P u h l r c a t i o n s  

1988 - I R A  b i e n n l a l  food  c r o p s  m e e t l n g  Yaounde Cameroon 
6-10 F e b r u a r y  

- Semlnar  on  P o s t  H a r v e s t  Techno logy  Organized by 
FAO/UNDP Food Los Reduction Project  Bamenda 1 9  
J u n e  - 2nd J u l y  

- l i cy iona  1 Workshop on  Sorghurii I n ~ p r o v c n ~ c n  t I n  Wes L 
and C e n t r a l  A f r i c a  Maroua, Cameroon 20-23 
September  

1989 - F l r s t  Annual C o n f e r e n c e  o f  t h e  Cameroonlan  
B l o s c i e n c e s  S o c l e t y  Ngaoundere,  5-9 December 

1990 - Second Annual C o n f e r e n c e  o f  t h e  Cameroonlan  
B l o s c l e n c e s  S o c i e t y  Dschang,  2 8 t h  November t o  

1st December 

R e f e r e e d  P u b l i c a t ~ o n s  

NANKAM, C , and-NGOKO 1986 
Sorghum and millets d i s e a s e s  I n  Cameroon R e v - - - S c ~ - e t  
Tech-  Sci__Agrrn 2 ( 2 )  153-155 

NANKAM,-C-,-and_D C-Foley 1987 
A u t h r a c n o s e  K e r n e l  ro t  o f  marze  c a u s e d  by C o l l e t o b r l c h u m  
g r c ~ m ~ n ~ c o l a ( c e s  ) M i l s  Modeofentrancelntoanddisease 
p r o g r e s s l a n  I n  e a r s  J o u r  Iowa Aca_d--Sc&- 9 5 ( 3 )  79 - 8 1  

RICE PATIIOLOCY 
R!2E9rts 

TCMATCMOUA J 1986 
I n c i d e n c e  e t  l u t t e  c o n t r e  l a  p y r i c u l a r l o s e  d a n s  1 ' O u e s t  
Camcroun e s s a i  d e  t r a i t e m e n t  d e  semences  A g r l - O v e r s e a s  



Refereed Publgcations 

MONTY P JONES, TCHACIIOUA J , JWTONG F 1989 -- 
Rice dlsease sltuatlon In lrrlgated and upland rlce 
Cameroon For Environmental and Experimental Botany 

JONES M- P,- JEUTONG-F- ,- AND TCHAGHOUA J 1989 ---- - 
Dlseases of Rlce In Cameroon for Warda Technical Newsletter 

HIGHLAND CEREALS ENTOMOLOGY 

Conference Papers and Publlcations 

AsangaCT- 1988 
A Report on Insect Pest Scorlng of Sorghum Breeder's Llnes 
at Maroua Presentation at the Reglonal Workshop on Sorghum 
Improvement In West and Central Aplca 20-23 Sept 1988, 
Maroud Cameroon 

Asanqa C T 1982 
Malze Pest Problems In Cameroon The Present and Future Role 
of Host Plant Resistance in CIMMYT 1989 Towards Insect 
Resistant Malze for the Thlrd World Proceeding of the 
International Symposium on Methodologies for Developing 
Plant Resistance to malze Insects Mexlco D F CIMMYT 

Refereed Publications 

1986 _As_angaC-T- .- and-R-B -!% l l s  ---- 
Ilerrnetlc Storage of Pearl Mlllet Penniseturn gimgi&cangm (C ) 
Leeke, Laboratory Studles J Stored Brod Res 2 2 ( 4 )  211-216 

LOWLAND CEREALS ENTOMOLOGY 

Conference Papers and Publlcations 

Armla,-_ R -1990 
The prlnclpal specles of malze stem borers In Cameroon 
Sequence of appearance and types of damages Presented to 
the flrst Comlte Camerounals of Blosclences held to 
Ngaoundere of the 5 to the 9 December 1989 

J Tonye, C THE, R Aroqa and R Ambassa Klkl 
The Maln Pests of Malze Course presented to the refresher 
semlnar of agricultural extension agents organized on 22 
February to 4 March 1988 at Yaounde 



J Tonye, C TIIF, R Aroga and R _Ambassa- K l k j  
ldc n t ~  f L L ' I I  1011 Guide of the principal lnsects of fleld maize 
I 11 1 f I , t 2or1c1 of C,jrwr 0 0 1 1  ( f. i c  hc 'I c c  h r l  I clue  I n 
1)I C [ ) < I1  ' l t l U l 1 )  

Refereed Publlcatlons 

Aroga,-R- 1990 
Insect Pests of Malze in the field In the zone of low 
alLitude low and hlgh ralnfall a tentative Inventory 
(Subml ttcd for publication In the Review of Sclence and 
'I'echnlque ) 

Aroga, R 1990 
Stew borers of Malze In Cameroon behclvior of the principal 
specles 
(Sub~tiltted for publication In Science and Technique) 

Aroga, R 1990 
Stel11 borcrs of Maize ~n Camcroon Influcncc of plantlng 
dates on development of the attacks 
( Submitted for pub1 lcatlon In Sclence and Technique ) 

Aroga,-p_- -1.990 
Influence of 9 varieties of maize (Zea mays L) on the 
population dyndrnlcs of Stern borcrs 
( SU~NI I t l f o r  ~ ) u l )  1 I c dt i (XI i 11 Scl e n c e  and 'I c t  Lln i q u c  ) 

Ambassa-KIKI - R , R - Aroga _and J-CNgongang 
Chemical Weed Control of Malze (Zea mays) in the center of 
Calner eon I111pl led tlon for the development of populations of 
stern borers 
(Submitted for publlcatlon In the Revue Agronomie 
Tropicale) 



LONG-TERM TRAINING 

During the 1986-90  period the following persons initiated 
or completed thelr higher degree studies under NCRE/USAID fundfng 

Mr Jullus Takow 

Mlss Paullne Zekeng 

Mr Manfred Besong 

Mr Edward Ngong-Nassah 

Mrs Laetltla Enyong 

Mr Marc Samatana 

Mr Titus Ngoumou 

Mr Francols Meppe 

Mr Rlchard Kenga 

Mr. Juplter Ndjeunga 

Mr Cellcard Zonkeng 

Mr Jacob Eta-Ndu 

Mr Zachee Ngoko 

Mr Pascal Ngnlnbeyle 

Mr Andre Djonnewa 

Mr Martln Nguegu~m 

Mr Mbassa Ndloro 

Mrs Christine Poubom 

Mr. Georges Dlmlthe 

Mr. Anatole Mgeng Ebete 

Mr. Ranava Ndlkawa 

PhD 

PhD 

PhD 

PhD 

PhD 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

MSc 

Rice Agronomy 
Texas A & M Unlversity 
Extenslon Agronomy 
North Dakota StateUnlversity 
Agricultural Econornlcs 
Unlverslty of Nsuka 
Extenslon Agronomy 
South Dakota State Unlv 
Agrlc Educatlon/Extenslon 
Vlrglnla Polytech 
Agrlcultural Econornlcs 
Mlchigan State Unlverslty 
Cereals Agronomy 
Arkansas State Unlverslty 
Extenslon Agronomy 
Oklahoma State Universlty 
Sorghum Breedlng 
Texas A & M Universlty 
Agricultural Econornlcs 
Unlverslty of Illlnols 
Malze Breedlng 
Texas A & M Unlverslty 
Malze Breedlng 
University of Mlnnesota 
Maize Pathology 
Texas A & M Unlverslty 
Rlce Agronomy 
Loulslana Rlce Research Sta 
Sorghum Breeding 
Alabama A & M 
Extenslon Agronomist 
North Carollna State Unlv 
Malze Breedlng 
Unlversity of Mlnnesota 
Agrlcultural Extenslon 
Unlverslty of Mlssouri 
Agrlcultural Econornlcs 
Awaltlng Placement 
Cereals Agronomy 
Awaltlng Placement 
Sorghum Agronomy 
Awaltlng Placement 



T E C H N I C A L - C O N S U L T & N s  

Mikkelsen Rlce Production and Research 

Buddenhagen Malze Pathology Revlew 

Bosque-Perez Malze Entomology Review 

Walker Workshop on Statistics 

T Kang Alley Cropping and Fallow Design 

Baird NCRE I11 Contract preparation 

P c ~ k  u Weed Manage~scn t in Cereals 

F Nwanze Sorghum Insect Training 

Ilulugalle Sol1 Eroslon Experiment Design 

A Boxall On-Farm Grain Storage 

T Kang Sol1 Eroslon Control 

T John Rlce Pathology 
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NATIONAL COUNTERPARTS-1986-1990 

Dr Jacob A Ayuk-Takem 

Dr Charles The 
Dr Jean Tonye 
Mrs Regine Aroga 
Mr Celicard Zonkeng 
Mr Jean Bosco Zangue 
Mr Ceorges Dim1 the 
Mrs Laetitia Enyong 
Mr Blaise X Ngumgo 
Miss Regine Mankolo 
Mr Michel N Ndoumbe 
Mr Pierre Boumtle 
Mr Roger Nkoa Mewoli 
Mr Jupiter Ndjeunga 
Mrs Rose Ndemah-Ngeh 
Mr Zachee Ngoko 
Mr Edward Ngong-Nassah 
Mr Mar tin Ngueguim 
Mr Ndioro A Mbassa 
Mr Claude Nankam 
Miss Pauline Zekeng 
Mr Jacob T Eta-Ndu 
Mr Isidore Tab1 
Mr Christopher Ngong 
Mr Jean Enam 
Mr Marc Samatana 
Mr Francois Meppe 
Mr Fabien Jeutong 
Mr Cle tus Asanga 
Mr Julius Takow 
Mr Joseph Fokou 
Mr Fabien Jeutong 

Directcr-IRA Muze Breeder Nkolbisson 
NCRE National Coordinator 
Maize Breeder 
Ex tensicn Agronomist 
Entomologist 
Maize Breeder 
Malze Breeder 
Agricultural Economist 
Socio-Economist 
Maize Ayronomist 
Extension Agronomist 
Extension Agronomist 
Agricultural Economist 
Maize Breeder 
Agricultural Economist 
Extension Entooologlst 
Plant Pathologist 
Extension Agronomist 
Extension Agronomlst 
Maize Breeder 
Cereals Pathologist 
Extension Agronomlst 
Maize Breeder 
Maize Breeding 
Maize Agronomist 
Agricultural Economist 
Agricultural Economist 
Extension Agronomist 
Rice Breeder 
Entomologist 
Rice Agronomist 
Rlce Agronomist 
Rice Breeder 

Nkolbi sson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Nkolbisson 
Bambui 
Bambui 
Bambui 
Bambui 
Bambul 
Bambui 
Bambui 
Bambui 
Bambui 
Bambui 
Bambui 
Bambui 
Dschang 
Dschang 
Dschang 
Dschang 
Dschang 



Mrs Chrls t lne Poubom 
Dr Manfred Besong 
Mr Mboussl A Messla 
Mrs Comfort Ateh 
Mr Andre Djonnewa 
Mr Ranava Ndlkawa 
Mr Martln Fobasso 
Mr Charles Njomaha 
Mr Jacques Beyo 
Mr Rlchard Kenga 
Mr Anatole Mbeng Ebete 
Mr Blalse Mongmong 
Mr Tl t u s  Ngouaou 

Extenslon Agronomls t 
Agrlcul t u r a l  Economlst 
Ex tenslon Agronomls t 
Soclo-Economist 
Sorghum Breeder 
Sorghum Agronomls t 
Extenslon Agronomist 
Agrlcul t u r a l  Economlst 
Sorghum Breeder 
Sorghum Breeder 
Cereals Agronomist 
M a m  Breeder 
Extenslon Agronomls t 

Ekona 
Ekona 
Ekona 
Ekona 
Maroua 
Maroua 
Maroua 
Maroua 
Maroua 
Maroua 
Garoua 
Garoua 
Caroua 


