REPUBLIC OF CAMEROON
MINISTRY OF SCIENTIFIC AND
TECHNICAL RESEARCH
(MRST)

INSTITUTE OF AGRICULTURAL RESEARCH
(IRA)

National Cereals Research
and Extension Project
(NCRE)

Three Year Report
1993

Umted States Agency for International Development
(USAID)
Institute of Agnicultural Research
(IRA)
International Institute of Tropical Agniculture
(IITA)



jmenustik
Rectangle

jmenustik
Rectangle

jmenustik
Rectangle


10

11

TABLE OF CONTENTS

Executtve Summary

The Ten Provinces of Cameroon

IRA Infrastructure and NCRE Reseaich Sites

Cereal Producing Areas 1n Cameroon
Administration Unit

Maize Research Umit
21  Highland Maize Breeding
22  Lowland Maize Breeding

Rice Research Unit
31 Rice Breeding
32 Rice Agronomy

Cereals Agronomy Research Unit

Sorghum and Millet Research Unit
51 Sorghum Breeding
52  Sorghum Agronomy

Testing and Liaison Units
61 Bambui TLU

62 Ekona TLU

63 Maroua TLU

64  Nkolbisson TLU

Economic Analysis Umt
So1l/Agroforestry Umit

Plant Protection Units
91  Maize Pathology
92  Highland Cereals Entomology
93  Lowland Cereals Entomology

Publications

List of NCRE Rescarchers
111 International Staff
11 2 National Counterparts

Vi

vil

o R

24
24
42

54

68
68
76

81
81
99
116
128

139
147

160
160
168
181

192
215

215
216



EXECUTIVE SUMMARY

Highland Maize Breeding

The Highland Maize Breeding Unit, though not satisfied in the highland zones, has
fulfilled 1ts goals 1n the mid-altitude zones as testified by the release of 5 open-pollinated and
4 hybnd varieties The Unit feels frustrated by the delays trought by NCRE administration
on the winding up operations especially as regards the nursery, training farmers and extension
workers by the Unit, as well as genetic stocks preservation

Rice Breeding

The 1991, 1992 and 1993 ciopping seasons were successfully conducted with more
emphasts on bieeding Over the years, the tuals were harvested and data analyzed

In Ndop plain IR7167 - 33 - 2 - 3 and TOX 3145 - 33 - 2 - 4 were the most preferred
varieties Other varieties such as Cisadane, ITA 212, ITA 222, CICA 8 and TOX 3145 - 33 -
2-3 are actually under cultivation 1n West and North West Provinces In Maga, ITA 212, AD
9246 are possible substitutes of IR 46 In the North, ITA 257, and IRAT 112 are the
outstanding upland/rainfed varieties while ITA 300 15 progressively replacing BKN 7033 -
33-3-3-2-2-3 under wrngated conditions

Cereals Agronomy

During the last 3 years (1991 - 1993) the researchers of Cereals Agronomy Unit have
conducted more than 34 agronomic field trials on maize, sorghum and associated crops on
station and 1n farmers’ fields in the three Provinces particularly 1 the subhumid lowland
savanna n North Cameroon Some technical papers and two compendiums of agronomic
recommendations for maize and sorghum have been prepared Many traming fields days,
extension agents and farmers have been organized Much technical assistance to several
agricultural agencies and farmers has been provided

Sorghum Breeding

During the last three years of NCRE project, the Sorghum and Mullet Reseach Unit
set 1ts main objective to breed for various stress tolerance, improve local germplasms and
evaluate troductions and advanced segregating materials Work conducted according to this
plan led to encouraging results Some sorghum and mullet varieties were found to be very
performant 1n terms of yield, agronomic traits and/or stress factors

Sorghum Agronomy

Many forage legume species grew too slowly or did not accummulate enough biomass
to be considered as cover crops Cassia stamea and pigeon peda hedgerows can be a
sustainable cropping system Striga control package should be directed to reduce Striga
seedbank 1n the soll Montoring of the soil moisture in Muskwart sorghum should be given

high priority Many goals, including tramning, were accomplished during the contract period
of the TA
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Bambui: TLU

The Testing and Liaison Unit at Bambui 15 responsible for farming systems research
in the Western Highlands of Cametoon, with an emphasis on maize and rice based cropping
systems From 1991 to 1993, significant progress was made toward achieving this goal with
the generation of farmer recommendations for sustainable agriculture, soil fertility and
characterization, maize and rice built around new high yielding varieties (kasai, ATP, Synth
3 & 4, HAP, Eatly White and maize Hybrids, and the TOX rice varieties) that have been
released and are being adapted by large numbers of farmers

Ekona TLU

The focus of research was on constraint diagnosis, 1dentification of brological
technologies for improving soil fertility and for weed control, 1dentification of appropriate
crop protection practices, dissemination of improved well adapted crop varieties and other
technologies as well as monitoring technologies  Dissemination of technologies 1s the
project’s future research focus

Maroua TLU

With less need for additional diagnostic studies, on-farm test results over 1991-93
point to promising technologies on improved sorghum/cowpea associations, soil moisture
conservation, the use of leguminous trees 1n association with crops and improved cowpea
storage techniques There 1s evidence that certain varieties of sorghum, cowped, peanut and
maize are being adopted by farmers  Adoption and research impact studies are urgently
needed to guide future research directions

Soil/Agroforestry

Overall, we have made some good progress towards solving some of the key soil-
related constraints 1 our zone of service These were mitrogen deficiency and low
phosphorus availability to crops due to soil acidity and fixation We explored the use of
organic amendments and lime to address these problems Our impression was that the green
manures supplied more mtrogen and less phosphorus but did enhance the availability of
fertilizer phosphorus to crops 1n acid soils The green manure crops which showed promise
n this respect were Mucuna, Crotalaria, Canavaha, Tephrosia The green manure crops
performed poorly 1n the highly degraded soils (high in exchangeable Al and low basic
cations), and were not effective as soil improvers Undcr such conditions, starter manuring
was recommended

Calliandra was best for agroforestry followed by Leucaena and Cassia By aiding
imtidl growth of Leucaeua with starter manuic, its performance was comparable with that of
Calliandra The advantage of using Leucaena 1s that it 1s precocious  Cassia tolerated the dry
season better than the rest but 1t 1s a non-nitrogen fixer and therefore, there 1s a tendency for
1t to deplete soil N 1f the biomass 15 exported out of the field for other uses Albizia,
Erythrina and Mellina performed poorly 1n the North-west Highlgnds
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The umt’s role was extended to include coordination of Peace Corps, NGOs and
farmer groups nvolved 1n agroforestry and related green manuring research and extension
activities nationwide Over 25 farmer groups in the South-West, North-West and West
provinces were reached with our proposed interventions Our package for demonstration
consisted of 1) Green Manure/Agroforestry (GM/AF) with NPK fertilizer, 2) GM/AF
without NPK fertilizer and 3) control without GM/AF and no NPK  Crotalaria and Mucuna
featured most 1n these demonstrations because they were more stable in terms of biomass
production than the other species Qur protocol and experience were shared with the TLUs
in Garoua, Maroud and Ekona

Plant Pathology

PPB continued to 1denuty, localize, and to monitor the major diseases of sorghum,
millet and maize in Cameroon  Though less attention was given to sorghum, millet
emphasizes were placed on screening maize genotypes from their resistance to the major
pathogens (Exerohilum turicium, Puccinia polysora, Sporisorium reliana) Varieties such as
CHC 201 (Kasa1), Syn 4, COCA, CMS 8704, EC 573, ATP were tolerant to these diseases
Though the personnel remained very Imited, financial and technical support to the unit was
better than in NCRE I and NCRE Il More screening techniques need to be identifed  Funds
will be our major challenge We hope to 1dentify sources of finances

Highland Cereals Entomology

During the period in review, the major maize msect storage pests mn the Western
Highlands were 1dentified and the losses associated with at least four popular maize storage
methods assessed through on-station experiments Two new grain storage insecticides
(SOFAGRAIN and SUMUCOMBI) plus two old ones (Actellic and Permethrin) were
screened and special reports mcluding findings and recommendations were circulated The
use of natural plant materials by peasant farmers for stored gramn protection was identified
to be fairly popular in many parts of the Western Highlands and studies to improve and
increase thewr use are underway Rice field entomology received a fair attention following
supplementary funding by WARDA 1n 1992 through intergrated pest management task force

v
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1 ADMINISTRATION UNIT

11 INIRODUCTION

I'he Admimistration Unit consists of the Chiet of Party, Deputy Chief of Party,
Administiative Officer, and various support staff The goal of the Admmistration Unit 1s to
ensure achievement of project objectives  The admmistratton’s most tmportant task 1s
assisting researchers to accomplish the project’s research and in-service traming objectives
This entails admmistrative support to researchers for housing, travel arrangements and
necessary formalities with the Government of Cameroon, procurement of necessary supplies
and equipment, management and disbursement of project funds, and hiring and supervising
support personnel A particular responsibility of the Chief of Party 1s to review research
work plans, methods and findings 1n order to ensure good performance of the technical
assistance team and consistency with project obyjectives

Another important function of the Administration Unit 1S mamntaining liaison among
the sponsoring organizations IRA, IITA and USAID In this regard, the administration
ensures timely and proper preparation of project reporting documents, including annual work
plans and progiess reports  The adminstration also developed research and technical
management procedures which not only meet project requirements but hopefully can serve
as models for future use by IRA  Long term training and procurement are two haison and
support activities which took less time than in the past As the project nears its end,
increasing amounts of time are being devoted to ensuring smooth transition after phase out
of IITA staff and publication and dissemination of project findings

1 2 OBJECTIVES

During the first 10 years of project activities the administration concentrated on
addition of programs and streamlining administrative procedures for an increasing number of

techmecal staff During the 1991-94 period emphasis was placed on phasing out expatriate
staff and the takeover of existing programs by IRA researcheis

A major focus of this period was to phase out expatriates and hand over research
programs to national researchers  Another objective was to coordmated program budgets with

the phase out plan and with IRA objectives Program work plans and reports were modified
to be compatible with IRA plans and reports

A second major focus was to extend research results to the extension service  This
was to be accomplished primarily through individual program field days and demonstrations

The role of the admmistiation was to develop a series of published pamphlets and bulletins
outhning exendible research results

Long term training was a third major objective with the provision of funds for 12
graduate degree students Because the project was scheduled to end, these scholarships were
provided with the limitation that all students had to be fimished and returned to Cameroon

before December 31, 1994  Theretore all training activities had an especially hard deadline
10 meet



1 3 CONSTRAINIS

The period 1991-1993 was an especially stressful period for NCRE researchers and
admmstration  During thus period the project actively started to "phase-out” expatriate
Technical Assistants and to reduce project financial support to levels judged to be sustamnable
by IRA Additional stress came from periodic strikes due to political unrest and lack of IRA
salary payments The reduction of the IRA operational budget caused many other programs
to reduce or halt therr research activities It 1s a tribute to the IRA Cereals and Farming
Systems researchers that their activities were not severely affected by these problems

14 ACCOMPLISHMENTS
Phase out of Expatriate Staff

A total of 15 expatriate staff were involved with NCRE during this phase of project
activities  Although a few staff left earlier than planned the transition to IRA researcher
management went smoothly There was no appreciable change in umt activities other than
that normally be expected by loss of an researcher Both the quality and quantity of research
performed has remained high

Returning IRA researchers have been able to easily take over the leadership and
administrative roles of their respective umits They have assumed all activities including
management of expenditures, supervision of field activities, management of research
equipment and use of vehicles

Purchasing and Inventory

During the 1991-93 period the project depended entirely on a computerized inventory
system to keep track of over 5000 items valued at $2 6 million m seven IRA stations m
Cameroon Yearly venifications were made of all items with signature of inventory by the
responsible researcher

NCRE mitiated a purchasing sub-contract with Winrock International to handle all
international purchasing During the period of this contract (2 years) 50 purchase orders were
1ssued with a value of more than $700,000 Included n this total were 22 computers and 27
vehicles for project use  All international purchasing was completed in 1992

As each expatriate staff left the IRA researcher concerned assumed responsibility for
the equipment and supplies of the program Ownership of these items was then formally
transferred from USAID to IRA and removed from the project inventory

Long Term Training

At the beginning of 1991 there were 7 students studying m the USA and Nigeria All
these students were supervised by a USAID sub-contractor, PIET, 1n the USA All but one
of these 7 students successfully completed thewr programs of study and returned to IRA
Cameroon during the 1991-94 period One continued to a PhD program under Winrock
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of these 7 students successfully completed their programs of study and returned to IRA
Cameroon during the 1991-94 period One continued to a PhD program under Winrock
supervision An additional 2 students were enrolled at universities 1n the USA and Nigeria

under direct USAID financing during 1991-94 Both have since returned to Cameroon and
resumed their posts in IRA

In 1991 NCRE was given responsibiltiy for long term traiming A sub-contract was
awarded to Winrock International for supervision of students in the USA Application for
scholarships was limited to IRA researchers who had collaborated with NCRE for at least two
years  Successful candidates were nominated by a committee of IRA and NCRE TAs
according to defined ciiteria  Final nominations were made by the Minster of MESIRES
A total of 12 scholarships were awarded  Aff candidates successfully apphed to, and were
accepted to universities in the USA  Each student was supervised by Winrock Inernational

from their arrival to their departure from the USA At the time of this report all were
progressing well with then programs

Project Paper Database

In 1993 a project technical paper database was established at Nkolbisson  This
attempted to collect 1n a cential file at least one paper copy of all technical reports,
conference present itions, reterecd journal articles and program reports writeen by NCRE staft
counterparts or N¢ Rl supervised students  Over 350 papers are listed and over 300 are
currently i files  Plans are being made to microfilm the entire collection and distribute 1t
to hibraries 1in Camcioon and West Africa  This collection will be handed over to the

IRA/IRZV library for cataloging and registration A condensed listing of the titles appears
in the appendix of this report

15 CONSULTANTS

Dr Y Jeon visited Cameroon to start a post-harvest processing mitiative between
IITA and IRA  He joined a USAID sponsored group that visited all regions of the country
to evaluate the need for post-harvest research or extension He subsequently formed a
proposal for backstopping the IRA post-harvest processing program  His proposal was
funded and 1mplemented during the last months of the project



2 MAIZE RESEARCH UNIT

2 1 HIGHLAND MAIZE BREEDING

211 INTRODUCTION

The Highlands Maize Breeding Unit 1s responsible for the development of varietes
adapted to improved and current farming systems between 1000m and above the medn sea
level The target zones are mainly found 1n the North West, West and Adamaoua Provinces
and nclude a large range of soil types and farm sizes The Western Highlands, comprising
the North West and West Provinces, cover less than 10% of the land area in Cameroon, but
contain 25% of the population, and produces over 60% of the national maize crop

The purpose of this report 1s to summarize the activities and results of the Highland
Maize Breeding Program during Phase IIT (1991-1994) of the National Cereals Research and
Extenston Project (NCRE)

The goal of the unit during this period was to develop a comprehensive breeding
program including both open pollinated and hybrid varieties During phase III, the unit has
emphasized the testing of its germplasm which was able to provide new varieties

A maize streak virus screening facility was nstalled 1n 1991 at Foumbot and a new
seed processing and storage facility was put into operation in April, 1993 at the headquarter
of the umt at Bambui station o

This period was characterized by mcreasing budgetary constraints, and the normal
work schedule was often disturbed by IRA workers strikes and socio-political agitations

Since the departure of the T A Breeder 1in October 1992, the program is currently
being led by National Counterparts One of them, I Tab1 was transferred to Foumbot site
m late 1992

2 12 OBIJECTIVES

The objectives of the Highland Maize Breeding Unit during phase III were

1) Develop maize varieties (open pollinated and hybrid) which meet the requirements of
farmers and the demands of the market 1n the Cameroon Highlands

2) Establish germplasm development strategies which will cyclically improve the varietal
and hine sources while producing a stream of new varieties

3) Maintain and provide foundation seed of released varieties to the seed multiplication
and distribution organizations

4) Tramn counterpart scientists through an integrated program of on the job experience
alternated with U S graduate degree studies and International Research Centers short
courses

5) Train technicians through on the job experience or short courses
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2 13 CONSTRAINTS

Constraints encountered during this phase may be classified as follow
Operating Funds

A crisis in operating funds which occurred n late 1986 continued during phase III
Consequently, 50% reduction 1n the number of locations and plot sizes used for trials was
necessary to overcome various budget cuts

Facilities

The two screen houses nstalled at Foumbot 1n 1991 were already out of use m 1992
due to the melting of the plastic roof at the contact point with the 1ron frame The drying
and storage facilities are not fully functional at Bambui station Only one tractor 1s at this

point operational at Bambui Station
o]

Target environment

The major mud and high altitude maize growing areas were not well represented The
Adamaoua Plateau, one of our most important sites, was completely cancelled n 1993  For
the High altitude zone (> 1500m) only one site was available

Vanetal Constraints

Varietal constraints identified through the Testing and Liaison Unit (TLU) ndicated
a need for the following

- Late maturing, white and yellow flinty grain varieties with high yield and improved
strorability

- Early maturing, white and yellow flinty grain varieties,

- Varieties resistant to poor environments (acid soils),

- Hybnids for medium and large farm scales

2 1 4 ACCOMPLISHMENTS

A comprehensive breeding system of germplasm improvement, variety formation, and
variety testing, was well integrated m the program This system includes multilocational
evaluation, both during germplasm improvement and final variety testing Only two

Highland Provinces out of three were included 1n the testing in 1993, North-West and West
Provinces

During phase III (1991-1994) several open-pollinated varieties confirmed their
potential as releasable varieties 1n the mid-altitude zones The hybrid program has resulted
1n good and producible single cross varieties with a high yield potential for medium and large
scale farmers A set of good inbred hines has been registered and new promising ones were
identified and tested The best ones are available at breeder’s level for release Population

improvement continued n mtroduced source populations which serve as sources of mbred
lines for hybrid and synthetic varteties



Germplasm development

Identify and develop source populations, improve and convert populations through
selection and recombination were the objectives of the germplasm improvement program
Population 32, Population 43SR and EMSR have been used das improved sources of new
wnbred lines for varietal and hybrid formation While the source population possess important
characteristics (¢ g good plant type and flinty white gramn for population 32, and earliness
for EMSR) on which future progress can be based, budgetary constramnts limited the effort
that could be made on therr improvement Substantial progress was made with the maize
streak virus varieties improvement Conveited varieties (Coca-SR, KASAI-SR, SYNTHETIC
3-SR, ATP-SR, SYNTHETIC 4-W-SR, SYNTHETIC 4-Y-SR and Early White-SR) proved
to be better or equal to therr non SR counterparts, and therefore would normally replace
them Unfortunately, the SR genes mncorporated into these varieties appears unfitted to the
highland ecology ot Cameroon due to the high streak incidence observed on the SR materzal
when grown under heavy streak virus disease pressure Streak resistant screening under
artificial infestation, planned for 1993 was not implemented due to deterioration of screen
houses at Foumbot Nevertheless, the best EMSR S1 lines were selected and recombined as
donors of the SR and earliness genes through a 81 family evaluation and selection process 1n
order to improve the Early White SR Population

Two collections of local germplasm were evaluated at mid-altitude and hugh altitude
level at Babungo (1100m) and Mbiyeh (200m) respectively None of the locally collected
germplasm was declared satisfactory at mid-altitude level At the lgh altitude location of
Mbiyeh where yield, earliness and resistanc®to Phaeosphenia sp were the major traits under
selection, two local varieties (Ndu Whate and Nkambe 1-white) were selected for their good
yield performance and disease reaction

Specialty maize varieties were also under limited improvement From a small program
of UU pop corn conversion to mid-altitude adaptation, three mbred lines (128, SG32,
SG1533) were selected to form single hybrid combinations and a pop corn synthetic variety
A small program n sweet corn conversion to mid-altitude adaptation continued MSR-Sh,
a very sweet type with poor germmation was improved through germination tests The MSR-
Su type has good germunation but 1s less sweet MSR-Su lines were selfed and selected for
minimum grain starch content  Subsequent crosses with soft endosperm material, planned
for 1994, should improved the grain quality

Varieties Testung

The objectives were to 1dentify well adapted varicties for release to farmers or
potential seed growers, and to test and assess introduced material The open-pollinated
variety trials were a continuation of the mud-altitude National Vanety Trials (NVT)
reconstituted annually in Cameroon They were divided 1nto an Early Set (NVT-MAE) and
a late set (NVT-MAL)

In the mid-altitude zone, trials were sown at Foumbot (1000m), Nfonta (1300m),
Babungo (1100m) Tibat: (100m) and Mbang Mbirmi (1100m) The NVT-high altitude trials
sown at Mbiyeh (2000m) and Upper Farm (2000m) Mbang Mbirni, Tibati and Upper farm
were discarded 1n 1993 cropping season



Results
NVT-MAL

In National Variety Mid-altitude Late trials, eighteen varietes were tested during three
years over a total of 9 locations Synthetic 4 and ATP confirmed their potentialities as
releasable varieties The split yellow and white versions of Syn 4-SR basically had the same
performance as the original Syn 4 population, suggesting that the genetic base of the
population was not altered by color separation  KASAI-SR, ATP-SR, SYN4-SR-Y, SYN4-
SR-W are the suggested open pollinated recommendations for mud-altitude zones, if no
objections come from Testing and Liaison, and Pathology Units  In compliance with the new
variety naming system 1n the highlands, they will be known to public as CHC 201, CHC 202,
CHC 203, and CHC 204 respectively i the pamphlets In acid and phosphorus fixing soil
like Nfonta, ATP-SR and COCA-SR would be the best alternatives to the Syn 4 versions
The mean grain yields of major varieties over three years are presented in Table 1 The
varieties exhibited an appreciable level of stability with respect to major traits Iike days to
50% silk, ear height and yield The final decision on what to choose would then rely on

agronomic traits like plant aspects, and ear rot scores based on the pievailing environmental
conditions

NVT-MAE

The National Variety Mid-altitude Early was imitiated 1n 1990 to test the earliness,
yield and adaptation of Early White and Eaily MSR in comparison with the released varieties
BACOA and KASAI The streak resistant versions of KASAI and EW were included 1n 1992
and 1993 respectively  Results confirm the superiority of KASAI-SR (CHC 201) Early
White was not significantly earlier than KASAI-SR  Half-sib recurrent selection to improve
earliness of the EW continues as well as other characteristics such as ear aspect and ear rot
The commercialized Pioneer hybrid (PHB 3435) would not be a better alternative to KASAI-
SR because of 1ts weakness on husk cover and ear rot

T - HA

Of the two High altitude locations only Mbiyeh was operational m 1993  Entries

the trials were the tollowing various cycles of the High Altitude Population (HAP), Pool
9 Synthetic, Ndu Local, Coca, Syn 4, and 4 Local check  Yield, edarliness and resistance to
Phaeosphaeria sp were the major traits under selection

Results in Table 3 suggested a high incidence of Phaeospheria maydis, but that all
the tested varieties with the exception ot HAP C, show a good level of tolerance to the
disease The local check outyielded the best improved entry HAP C,, indicating that, there
would be no need to recommend an improved variety at Mbiyeh  But, this being one year
and one site results, no strong conclusion could be drawn from 1t

Inbred Trials

Inbred trials were sown at two locations (Foumbot and Babungo) n 1992 and 1993
All the mbied lines 1dentitied as good parents tor hybrid seed production have confirmed their

7



potential as releasable materials The following mbred lines are available at Breeder’s level
for release 87036, 88069, 88094, 88099, 89182 89258, M131, 90323, 89274, Z28 and
90219 It 1s important to note that mbred lines are most of the time site specific (Location
X Vartety interaction significant at P < 0 05) and seed production should take it into
consideration 1f the operation needs to be feasible

Hybrid Trials

Results indicated that this program has bred high yielding hybrids with good
agronomic and grain characteristics 88069 x 87036, 88094 x 90219, 89258 x 89182, 88094
x M131, and 88094 x 87036 single cross hybrids have confirmed their performance 1n the
mudaltitudes The production mformation will soon be available in pamphlets under the
names CHH 101, CHH102, CHH 103, CHH 104 and CHH 105 respectively Nevertheless,
new inbred lines from the 1991 test-crosses showed high performance n crosses, but their
stability still needs to be confirmed before they could be recommended Considering the
location x nteraction, CHH 105 would be recommended for Ndop Plains only, due to 1its
good and constant performance in that diea

Intro 10n_and Evaluation

Light TZ (flint) from UTA and 6 IRA mbreds (floury) were evaluated for their
reactions to rust (Puccinta polysora) and (Exerohtlium turcicum) Forty eight crosses (floury
x flint) from these lines were realized and evaluated in a preliminary trial  Six 1nbreds (230,
2096, 2097, 5012, 9499, 9613) were tolerant to rust, 5 inbreds (74, 230,9432, 9499, 9613)
were tolerant to blight Inbreds 9431, 9499, and 230 were tolerant to both diseases Cross
(9432 x 273) outyielded all the others crosses with 5 3t/ha compared to Kasat 4 9 t/ha which
was used as check The identification of lowland inbreds tolerant resistant to P polysora and/
or £ wracum opens goods avenues for the improvement of low and mid-altitude maize
genotypes for their resistance to these diseases

[ <.
Breeder Seed Mamtenance and distrbution

The objectives were to grow breeder seed for purity and improvement, to monitor
foundation seed production, and to provide seed to collaborators In phase III, hundreds of
kilograms of breeder’s seed of extended and yet to extend highland maize varieties have been
produced 1 the different ear-to-row 1solation plots and small quantities were available for
research purposes Foundation seed of extended varteties under production went to extension
services in West and some NGO’s and MIDENO 1n North West province for multiplication
purposes The vatieties produced were CHC-201, CHC-202, CHC-203, CHC-204, CHC-
205, COCA, EKONA WHITE and EKONA YELLOW

Four hybrids were produced for on-farm testing by TLU Under USAID and PNVFA
(National Extension Program) requests, two special foundation seed plots were grown off-

season at Foumbot and Bambui 1n 1993 The varieties produced were CHC- 201 ( 85ha) and
CHC- 202 (0 Sha)



2 15 IN-SERVICE TRAINING

In phase 1II, NCRE has provided on-the-job, advanced degree, and short course
traming to IRA staff in the Highlands Maize Breeding Unit To the credit of IRA they have
all remained 1n the unit after their training The two most senior breeders, Jacob Eta-Ndu and
Ndioro 2 Mbassa, have completed M S¢  degrees in plant breeding at the University of
Minnesota (USA), and Mr Eta-Ndu 1s currently working on a Ph D at the same mstitution
The third scientist, Isidore TABI, was trained at IITA n hybrid maize germplasm n 1991,
and in phytogenetic ressources in 1992 Three technician cycle graduates from Regional
college of Agriculture, Lucas Fofe, Albert Nde and George Fotaw, jomned the unit in 1990
Albert Ndea and Fofé Lucas have been to IITA, where they have been trained 1in maize
technology transfer, and maize streak virus resistance screening respectively

In addition to on-the-job traming of the above mentionned staff, five Bambui station
workers assigned to the unit have become speciahized 1n the activities of the maize breeding
program, and form an integral part of the staff Of particular specialization, are John Mbossi

for is management of field operations, and Benard Wanki for his management of seed
stocks

2 1 6 PRIORITIES FOR FUTURE RESEARCH

Future progress in the program will directly depend on available operation funds and
the quality of unit management The Highland Maize Breeding Umit should seek for new
operation funds now that the NCRE Project has phased out  Sub program priotities are listed
below by order of retention from minimal to optimal funding levels

Cy

Variety Maintendnce

Varieties being produced and distributed to farmers must be mdintained and foundation
seed delivered to the seed producers each year Selection pressure must be mamntained to
avoid genetic duift in agionomic characteristics, such as maturity, plant height, lodging, husk
cover, and grain texture As a priority, one variety in each major category should be
mamtained Late white, eatly white, late yellow and early yellow for the midaltitude, and
one white or mixed color for the high altitude zone Additional varieties with special
characteristics (short plant type, specific adaption to acid or fertile condition, etc ) can be

maintained as resources permit Small quantities of these varieties have been sent to IITA and
CIMMYT for long-term storage

Streak screening facilities

The roofing system of the screen houses should be re-built in accordance with
Foumbot environmental conditions The unit will therefore stll rely on outside cooperation
to implement 1ts streak virus resistant germplasm development program

Population_improvement

Open polhinated populations, such as population 32, population 43 SR, EMSR and
ATP, which serve 4s varieties or sources of varieties, can be improved at a faster rate than
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that obtained i ear-to-row selection by using more intense selection methods, such as half-sib
famuly or S1 fanuly recurrent selection across location with recombination of selections from
remnant seed Inbreeding should be employed in improving disease resistance of these
populations 1n selection for resistance to leaf blight (E turcicum and E  maydis), rusts (P
sorght), Phaeosphaeria leaf spot (now observed in the high altitude zone), Diplodia
macrospora leaf stripe, and stieak virus

Inbr velopmen

Systematic inbred development should continue, producing parents of hybrids and
varietal synthetics Good inbred parental lines are now available in the Highland Maize
Breeding Program, therefore a self sustaimng (private sector) seed industry capable of
producing and distributing high quality seed will be necessary

2 17 PLANS TO SUSTAIN RESEARCH EFFORT

To improve the efficiency of the Highland Maize Breeding Unit in developing
varieties that can be extended to Cameroonian farmers, mechamisms need to be established,
for deciding on varietal release, for seed certification and control, and for seed production
Given the fact that research tunds are limited or sometimes unavailable, adequate and urgent
measures need to be taken to sustain research activities These measures include production
constramnts identification and research prioritization

Production constraints 1dentification should continue through extension services of the
Mimstry of Agriculture 1n order to provide the necessary feed-back on traits on which future
selection would be based

By carrying out a prioritization of research activities, scarce funds could be allocated
more efficiently to various research operations

At the level of the umt, priority needs to be given, first to supply adequate
information to the extension agents, in collaboration with the PNVFA, on the vaneties that
are released Second, adequate quantities of foundation seed should be supplied to selected
private seed producers at a regular base  The goverment needs to encourage seed production
through the development of a private seed indusiry Third, mechanisms for a strict control
of the seed multiplication process should be put nto operation to msure the control of the
seed quality and purity In order to achieve these goals, a seed production legislation needs
to be mstituted in Cameroon Fourth, HighLand Maize Breeding Unit should concentrate on
improving and maintaining open-pollinated and 1nbred line varieties and consider minimizing
variety development and testing Fifth, the unit must look for ways to generate funds to
wnsure the mamntenance of the acquired rich genetic stocks This could be achieved through
many possible mechanisms including research grant applications, production of foundation
seed to be sold to private seed producers, production of grain maize and specualty corns for
the local market Consideratton could also be given to charging a small fee for any

consultation or service related to seed or grain maize production requested by a private
producer

10



Table 1 Agronomic performance of Open-pollinated varieties in the late national variety trial,

1991-1993
Yield (t/ha)
Variety 1991 1992 1993 Hean Plant Ear Rot Shelling
Aspect {1-5) %
(1-5)

Synthetic 4 76 93 78 82 21 23 79
HSR 89 71 86 - 78 23 24 -
ATP - 90 71 87 70 76 22 20 81
HSR 87 68 80 - Tr 19 27 -
Synthetic 3 71 80 68 73 290 23 78
COCA SR - 80 66 79 25 26 78
KASAI SR - 86 - - 20 26 -
Syn 3 SR - - 73 - 22 25 81
Syn 4 SR-Y - - 78 - 25 22 78
Syn 4 SR-W - - 78 - 238 26 80
ATP - SR - - 78 - 26 22 82
KASAL 6 8 - - - 290 26 -
Controls
COCA1 65 80 46 63 28 26 77
Shabal 74 8 4 62 73 24 25 78
28 2062 717 105 - 91 18 24 -
88069 x 870363 - - 94 94 22 20 73
Nber of locations 4 4 2 10 10 10 3

1 - Open pollinated varlety checks

2 - Commercial hybrid check

3 - NCRE hybrid check
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Table 2 Agronomic performance of Open-pollinated varieties in the Early National Variety Trial,

1991-1993
Yield {t/ha)

Variety 1991 1992 1993 Hean Plant Ear Rot  Days to
Aspect (1-5) 50% s1lk
(1-5)

Kasal - SR - 87 49 68 19 24 69

Farly White 71 75 46 64 19 217 66

Kasal 73 - 41 57 18 21 70

Early HSR 66 72 23 5 4 23 31 67

Farly White SR - - 41 - 21 24 65

Controls

Bacoa 56 73 31 53 25 27 71

PHB 3435° - - 36 36 21 34 64

YIF 64 White] - - 43 13 25 27 66

Nber of Locations 3 4 2 9 9 9 9

1 - Open pollinated variety check
2 - Pioneer commercial hybrid
3 - Pioneer Experimental hybrid
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Table 3 Agronomic performance of top yielding NCRE hybrids in Advanced Hybrid trials, 1991-

1993
Yield (t/ha)
Variety 1991 1992 1993 Hean Plant Ear Rot % SYN 4
Aspect (1-5)
(1-5)
88069 X 88091 96 103 - 99 19 22 124
88069 X 87036 10 2 10 7 81 97 20 23 121
89223 X 89258 85 94 - 94 16 18 117
88094 X M131 9.2 10 4 83 93 21 22 116
89258 X 89182 85 96 93 91 19 17 114
90219 X 88094 - %9 84 91 25 18 114
90251 X 88094 - 91 81 86 25 20 107
CONTROLS
13 2061 86 96 - 91 21 27 114
PHB 3435° - - 44 - 23 24 -
SYN 43 78 82 - 80 23 25 100
Nber of locations 4 4 2 10 10 10

1 - Commercial hybrid
2 - Proneer commercial hybrid
3 - NCRE Open-pollinated check
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Table 4 Agrononic Characterisitics of to yielding inbreds 1n Inbred Trials in Cameroon, 1992-1993

Yield (t/ha)
Variety 1991 1992 Mean Plant Ear Ear Days to
Asepect rot Aspect 50% s1lk
(1-5) (1-5) (1-5)
88069 51 65 58 20 30 24 79
87036 43 70 57 17 19 20 78
M131 356 54 45 22 30 23 79
728 23 65 44 14 25 17 81
83094 19 63 41 20 22 16 78
89258 65 - - 18 21 21 76
89182 51 - - 24 31 21 75
88091 34 - 25 23 23 76
91298 - 27 - 2 4 2" 26 80
3021 42 - - 15 18 19 81
Nber of locations 2 2 4 - - - -

1 - IITA inbred line

Collaborators and Visitors

Disease observations and inoculation of maize breeding trials were done mn
collaboration with the Pathology unit The Umt was part of maize diseases and pets survey
team that worked 1n Center, South, Littoral, South West, West and North West Provinces of
Cameroon m June 1993 One highland maize breeder visited on-farm hybrid trals i July
1993 to proudly assess and conclude that the mud altitude matze hybrids behavior in farmers’
fields could be rated as good to very good

The Highland Maize Breeding Unit actively took part mn two ot the PNVFA
workshops 1n West province m 1993 and explamed some maize seed related problems to
extension workers We also visited mntended extension seed plots and met with potential seed
producers 1n the West province Collaborative trials with IITA Jos Program, Pioneer-Harare
and CIMMY T-Harare were successfully run in 1991 and 1992 The unit recently orgamized,
in collaboratton with Pathlogy and TLU Units of IRA Bambui as well as the provincial
delegation for agriculture 1n Bafoussam and the center of agronomic research, (CRA)
Foumbot the first part of the maize seed production tramning course in West province on the
7th and 8th of February 1994 m Bafoussam and Foumbot respectively The second part of
the course will soon be held in Bamenda for participants from the North West province

14



VISITORS

- Dr Alix Paez, Research Director, Pioneer, USA
- Dr Osman Arikoglu, Regional Trial Coordinator, Pioneer Egypt
- Dr Mohamed Mostafa, Research Manager, Pioneer, Nigeria

- Dr Sarvesh Paliwal, Production Manager, Pioneer, Cameroon

- Mr Sunday Olojeday, Maize Entomology, IITA, Nigeria

15



22 LOWLAND MAIZE BREEDING

2 2 1 INTRODUCTION

Prior to 1991, the lowland breeding unit evaluated more than 10,000 genotypes for
their adaptation to varying agro-ecological zones and various farmer requirements

In addition, the lowland breeding umt devoted lots of its efforts in developing
materials with better adaptation to new stress much as Striga, drought, acid soil

By the end of 1990, the following accomplishments were made

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

2) Varieties 1 the pipeline were Suwan I-W, NCRE synthetic late, NCRE
synthetic early, and numerous hybrids

3) 3 heterotic pools formed

4) Inbred lines trait donor source 1dentified

3) Formation of specific pools tolerant to various stress such as striga, acid-
tolerant, disease resistant

From 1991 to 1992, the program cut down on the number of mtroduced genotypes
Emphasis was put on varieties already in the pipeline and great efforts were devoted m
mmpioving the 3 heterotic pools by reciprocal full-sib selection

Finally, starting in 1991, new materials from the Cameroon mud-altitude program
were used by the program Preliminary results showed high complementarity between
germplasm from both programs

2 2 2 OBIECTIVES

The ultimate objective of the program 1s to improve the maize farmer’s well being
To achieve this, the umit has as a related objective, to develop high yielding and stable
varieties and or hybrid adapted to diverse farmers requirements 1n each of the various lowland
zones of Cameroon Additional objective 1s the development of varieties suitable to industrial
uses such as beer, animal feed or human, and snack foods

Important selection criteria includes the following

High grain yield potential

Days to maturity

Grain color and texture

Resistance to disease and pest (streak, borer, striga)

Tolerance to abrotic stresses(drought, acid-soil, Zn deficiency)
Grain quality(sweetness, soft and hard endosperm)

¥ ¥ K ¥ % #
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2 2 3 CONSTRAINTS

The main constraints encountered are

- Poor soil fertility

- Erratic rainfall pattern in Savanna

- Poor drying facility

- Frequent breakage of the cold storage room

- Lack of support staff

- Untimely availability of funds and research equipment and funds
- Limited research equipment

- No driver for the Unit

2 2 4 ACCOMPLISHMENTS

I Germplasm introduction

From 1991 to 1993 the unit mtroduced and evaluated 668 new germplasms This
represented a reduction of 93% from the number mntroduced from 1986 to 1990 His
reduction 1s partly due to financial constramts of the unit but also 1t’s mainly due to the fact

that the program has already tested and identified most of the available world maize
populations

Germplasm introduction 1s to 1dentify adapted materials that could be released as 1s
or with some minor modification of materials with traits needed 1n the breeding program

The following varieties were selected from introduction

- TZEE-W-SR Extra-early maize from SAFGRAD maturing 1n 82 days and
adapted to Soudan Savanna zone

- TZE comp 3x4 An early white good yield potential and disease resistance

- IRAT 374 and pioneer, Yog 64, Yog 66 all of which are hybrids with good
yield potential

- Dr Synt, MAKA SR, DR-SR-Wz, DR-SR-Y, are all varieties from IITA good
potential for drought tolerance

- Tomboritsa, Hp04, Dr 1066 were 1dentified as having potential for acid-soil
tolerance

11 NCRE Varie nd Hvbrid Testin

From 1991 to 1993, the umt developed and evaluated 2343 varieties The trial names
and numbers evaluated are shown 1n table 2 for each year The number of varieties developed
and evaluated increased from 536 1n 1991 Results obtamed from their evaluation allowed for
selection and for retesting the following years At the end of 1993, 144 varieties and hybrids
are n the pipeline of the release pathway
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During testing the following varieties distinguished themselves,

Maroua 90 Pool 16 Dt(early white drought tolerant varieties)

SYN E, early white striga tolerant varieties

CMS 9213 which 1s the white version of CMS 8704

NCRE SYN,, first white high yielding varieties 1ssued from the herotic pool
8321-18x Exp, 24 the best 3 way white crosses

HLM 5 x NCRE gp, 8(88094 x NCRE gp, 8) the best white single cross
1ssued from crosses between mid-altitude and lowland program

9021-18 x Exp, 7 the best striga tolerant variety

The summary advanced trial in Savanna zone (table 5) as well as 1n Forest zone (table
6) revealed a sigmficant zone varlety interaction as well as variety x location within zone
mteraction From the stability pomt of view the CMS 8501 and CMS 8507 remained the
recommended white varieties for both zones and CMS 8704 a very popular yellow 1s still
recommendable 1n both zones

ITI Population Improvement

The unit 1s currently working 1n 17 populations Those populations are used to dertve
trait donor sources for the following constraints striga, drought, acid-soil, streak vips, and
Borers to minor extent A total of 145 famulies and or populations have been evaluated from
1991 to 1993(table 3)

The objective was

1)
2)

To develop new varieties with improved plant characteristics such as a plant
height, and disease tolerance

To mmprove by recurrent selection the varieties as a trait donor source ie
striga pool, Busseola pool and grain yield At the end of 1993, the following
has been accomplished

improvement by half-sib selection of all released vareties

improvement by reciprocal recurrent selection of the 3 herotic pools
1dentification of varieties and hybrids with some tolerance to striga, drought
and acid-soul

IV Lines or Families Development

Line extractions were performed on 18 populations listed n table 4 Prior to 1991,
the breeding of those populations were measured Currently 1131 lme and families are being

evaluated for

1)
11)

thewrr combimng ability
their value as trait donor source lines with best breeding value has been used

1 population improvement as shown 1n part III
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IV Breeder and Foundation Seed

Seeds of all major varieties are annually maintained due to frequent break downs of
the cold storage facilities At the end of 1993, the estimated seed request 1s around 14 tonnes
of foundation seed and 20 tons of certified seed for the following varieties, CMS 8704, CMS
8501, CMS 9015, CMS 8806 and hybnd

Because of the lack of a sound seed production umt, the umit has produced and
distributed over 10 tons of seed between 1991 and 1993 In addition some seeds have been
produced by farmer under the TLU and breeding umt

2 2 5 IN SERVICE TRAINING

Two casual laborers, Mr BEYEGUE Jean and Mr ASHU TAMBE were on the job
trained to techmician level

In Savanna zone, Blaise MONGMONG an Ingemieur agronome was sent to IITA for
training 1n computer utilization Mr Jean FAKREO received training 1in maize pollination
Nkolbisson and Mr HOUNWA Anatole was sent to IITA for traming in striga research

Finally, Mr Celicard ZONKENG went to IITA for an orentation tour and for training in
striga work

2 2 6 PRIORITIES FOR FUTURE RESEARCH

- Breeding for tolerance to striga, drought, acid soil
- Breeding for low nput technology

- Improvement for herotic pool development

- Hybrid development

- Special quality maize development (popcorn, sweetcorn, maize for brewery)
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Table 1 Trial names and origin of introduced varieties from 1991-1993

Trial names Origin Entries TOTAL
1991 1992 1993
1 EVT - LSR-W IITA 12 13 25 4
2 EVT - LSR-Y " 9 9 18 5
3 EVI - ISR " 10 10 20 5
4 EVT ESR " 1
5 TZL COMP 3 COIC " 169 - 180 5
6 TIECOMP4CTC ' 200 - 200 5
7 International white hybrid " 14 12 28 8
8 International yellow hybrad " 9 8 17 6
9 Striga observational O P " 12 10 22 3
10 Striga observational hybrid " 10 10 20 3
11 RU VT extra early SAGFRAD 10 10 10 30 9
12RU VT early " 14 15 14 43 9
13 Pionners hybrids Usa 15 33 - 48 7
14 Amul 92 French hybrid CIRAD - - 20 - ~20
TOTAL 484 160 246 668 (73)
Table 2 TIRA/NCRE Trial evaluated from 1991-1993
Trial names 1991 1992 1993 TOTAL

entries nber

entries nber entries nber entries nber

1 Commercial trial (C H ) - - - - 10 8 10 8

2 NVT(E) 15 17 18 15 17 1 50 43
3 NVTI(L) 18 19 19 15 19 1 56 45
4 NHT 19 11 18 13 20 8 57 32
5  NCRE Single crosses(W) 62 20 37 16 18 8 117 44
6  NCRE Single crosses (V) 24 7 41 (4) 39 10 104 21
7 Tester single crosses 166 1 102 10 35 8 303 29
8 Highland x Lowland 53 4 349 (8) 134 (13) 536 25
9  EVT NCRE 3l (4) 20 6 18 7 69 17
10 Laposta x Lowland 82 (4) 80 8 17 3 179 15
11 Three-way crosses - - 40 3 507 24 547 27
12 Four-way crosses - - - 68 (4) 68 4
13 HMIR Single crosses 66 44 3 - - 110 5
14 Diallel Highland x Lowland - - - - 123 6 123 6
15 On farm forest 10 3 10 3
16 On farm Savanna § 20 4 20

TOTAL 536(99) 768(101) 1039 (144) 2343 (344)
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Table 3 Population improvement

Trial names

1991

1992

1993

TOTAL

entries nber entries nber entries nber enitries nber

Striga populatlon 4 4 6 6 10 10
Striga white pool 51 1 - - 12 2 63 3
Striga yellow pool 14 1 36 4 2 2 72 7
Striga open pollinated - - 36 4 18 6 54 10
Striga diallel - - 76 3 - - 76 3
Striga single crosses - - - - 100 4 100 4
Drought trial 9%  (8) 42 4 129 6 267 18
Acid tolerant 35 4 33 i 108 2 176 10
Busseole trial 84 (2) - - 84 2
Hetoretic pool - - - - 16 161 9
Half-sib improvement 12 12 13 13 13 13 38 38
Streak conversion 44 4 44 4
TOTAL 292 (28) 240 (23) 613 (41) 1145 {92)

Table 4 HNumber of lines or fawilies developed and evaluated
Populations 1991 1992 1993

Selected Tested Selected Tested Selected
TIB test crosses 240 373 177 177 64
Suwan I test crosses 360 355 158 158 63
Crosses test crosses 160 77 25 25 14
Mid-altitude 11 41 40 40 9
Laposta line 20 80 60 151 151
DHMR-LSR-# 107 50 50 107 107
P1onneer 43 43 43 43 43
Pop 28 DMR LSR-W 107 107 107 108 108
TI0T 48 102 64 64 22
French pop 37 37 37 49 49*
Busseola lines 84 84 84 174 55
Acid tolerant 35 108 108 108 57
MIR 66 - - - -
Suwan I white - - - 109 109
Striga inbred 260 129 129 129 105
Popcorn - - - 159 159
Experiment 1, 2, 3 19 18 10 10 5
NCRE qroup?,qroup?, group’ 62 37 18 18 1

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

Varietles Mean qgrain yield locations
1991 1992 1993 Means

1 CHS 8501 59 47 39 48
2 CHS 8507 61 47 43 50
3 CHS 8704 58 5 2 39 50
4 CHS 8710 61 46 - 54
5 Ndock 8701 62 46 38 49
6 Yaounde 8701 57 ? 41 49
7 CHS 9213 67 34 51
§  832-18 69 53 14 55
9 KU 8722 64 ? 30 47
10 EU 8843 59 41 40 47
11 T4PB SR 63 ? 38 51
12 8321-18 ¥ Expt 24 50 50 50
13 " xEpl7 70 55 36 54
4 " xEpl42 68 51 36 52
15 Yoq 64 68 ? - 68
16 Yoq 66 68 48 - 58
17 Yog 67

18 HIM 5 ¥ NCRE qp’ 8 55 55
19 9071 ¥ NCRE gp’ 3 38 38
20 9071 x NCRE gp 8 56 19 53
21 9071 x NCRE gp’ 45 10 40
22 NCRE Syn 43 43
23 8321-18 ¥ Exp’ 10 56 56
24 Yog 62 62 62
25 TIUT 56 56
26 TIB SE 28 28
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Table 6 Summary of N V T Late forest from 1991-1993

Varieties Hean grain yleld locations
1991 1992 1993 Means
1 CHS 8501 72 69 61 67
2 CHS 8507 70 69 62 67
3 CHS 8704 68 68 64 67
4 CHS 8710 - 64 - 64
5 Ndock 8701 66 68 57 64
6 Yaounde 8701 63 50 57 57
7 CHS 9213 74 - 62 68
8 8321-18 62 68 68 66
9 g321-18 ¥ Expl 24 76 70 73
10 " xEpPT7 70 55 16 54
11 " xRl 68 51 16 52
12 EV 8722 68 60 48 59
13 EV 8843 66 63 62 64
14 TIPB SR 66 61 61 63
15 Yog 64 73 69 - 71
16 Yoq 66 74 73 - 74
17 Yoq 67 -
18 HIM 5 x NCRE qp’ 8 77 717
19 9071 x NCRE qp* 3 69 69
20 9071 x NCRE qp? 8 68 68
21 NCRE Syn® 67 67
22 9071 x NCRE gp? 45 61 61
23 Yoq 62 74 74
22 TIOT 64 64
23 4B SE 62 62
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3 RICE RESEARCH IT

3 1 RICE BREEDING

311 INTRODUCTION

The overall mandate of the rice research Umt in Camerooon 1s to improve on the
quality of existing germplasm either by selecting from introductions sent by the International
Network for Genetic Evaluation of Rice INGER-Africa), the West Africa Rice Development
Association (WARDA) or from other National Agricultural Research Systems (NARS), to
mention just a few

In 1991 rice research activities were focused on varietal improvement through the
development and mamtenance of high and stable yielding rice varieties for release to farmers,
along with mvestigations aimed at determining the effect of management levels on cost of
cultivation and yield performance of promising cultivars Trials were conducted at the main
production sites of Maga/Yagoua 1n the Far North Province, Lagdo n the North Province,
Mbo Plain 1n the West Province and Ndop Plain 1n the Northwest Province where the Society
for the Expansion and Modernization of Rice production in Yagoua (SEMRY), Projet Lagdo,
Society for the Development of Rice production in Mbo Plain (SODERIM) and the Upper
Nun Valley Development Authority (UNVDA) are respectively located

In 1992, the mandate to improve the quality of existing materials remaned a priority
together with accompanying agronomic packages In addition to the sites mentioned 1n 1991,
Bokle in Garoua went operational for Upland and Lowland rainfed rice

In 1993, the rice research Unit’s goals remained the same with a view to getting the
farmers more mvolved In the Northwest Province, activities intensified in the Menchum
Valley Region

However, the major goal over the past three years has been focused on the
development of new, high and stable yielding agronomically improved rice varieties with
better grain characteristics, with tolerance or resistance to the major diseases such as blast,
sheath rot, leaf blight, glume discoloration and to environmental stresses such as low
temperatures prevailing during the growing season or drought for the upland/rainfed
ecologies

Hundreds of lines have been introduced and widely tested and many have been
identified as breeding lines and some recommended for cultivation 1n each production zone
3 12 OBJECTIVES

The major objective of the rice Unit 1s precise in that varieties superior to those
already recommended need to be developed for the parastatal irrigated rice development

projects and for the traditional peasant farmers who cultivate both irrigated and upland rice
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Activities undertaken n order to achieve project objectives, therefore, include the
following

* Development of suitable rice varieties for the different rice growing areas mn
Cameroon
Assist 1n the extension of improved varieties to farmers
* Assist 1n stitutional development
Manpower
Physical facilities

* Establish linkages with international and national organizations

3 13 CONSTRAINTS

Rice production, extension and research activittes 1n Cameroon encounter certain
problems which prohubit the much desired high level of efficiency required Constraint
analysis carried out under irngated and upland conditions m the Extreme North, North,
Northwest and West Provinces unfolded the following

Biological Factors
Inadequate number of suitable varieties with

High and stable yield potential
Resistance to local diseases such as
Leaf and neck blast

Sheath rot

Leaf scald

Brown spot
Bacterial leaf blight

Short/medium cycles

Resistance to lodging

High milling recovery

Tolerance or resistance to low temperature, hot, dry and dust laden wind

Adaptation to low sunshine hours especially i the Western high lands (Mbo Plain)
Tolerance to imbalanced so1ls
Good grain properties

Natural Factors

Vagaries of weather e g cold, hot, dry, dust-laden winds, cloudiness, ramnfall
intensity and distribution

Low soil fertility and erosion

Infrastructure Factors
Inadequate infrastructural development for rice research and production
Poor storage, processing and marketing
Inadequate wrrigation, soil and water management systems
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Technological Factors

Inadequate application of mputs (e g fertilizer, pesticide etc ) due to high cost
Management and Labour Factors

Inadequate trained manpower for research, extension and production
Non-availability of adequate labour especially at peak farming periods
at some sites notably Mbo and Ndop Plains

The above outline reviews a series of production constramnts in the rice sector It
suggests, among other factors, that biological and chimatic conditions have affected grain
quality over the years It 1s clear from the results that constraints in the North and Far North
Provinces are less severe than in North West and West Provinces

314 ACCOMPLISHMENTS

OBJECTIVES ACTIVITIES ACCOMPLISHMENTS

Operation 1 Screen germplasm of local and exotic sources for release as variety
or as donor 1n hybridization program, and select new lines from segregating
populations

1 1 Identify varieties for 1 1 Fafty seven new 1 1 Seven lines were
future yield testing or later rrigated cold tolerant selected out of 106 lines
use 1n the breeding (IRCTN) lines were tested tested 1n the cold tolerant
program in Ndop Plain and 250 Nursery in Ndop (IRCTN,
accesstons (AURON + 1991), and 29 selections
AURPSS) were screened m~ from AURON and 44 from
Mbo Plain under upland AURPSS at Mbo Plain
conditions under Upland conditions
1 2 Development of new 1 2 868 F,-F, segregating 1 2 Over 110 lines from
locally created lines lines from Ndop Plain and F,-F; segregating progenies
Mbo and Ndop Plains Dschang underwent and 18 segregating
pedigree selections under populations were selected
wrrigated conditions 1n for further evaluations 1n
Ndop Plain and 59 F,-F, Ndop and Mbo Plains
segregating populations respectively
under upland conditions n
Mbo plains

26



OBJECTIVES

ACTIVITIES

ACCOMPLISHMENTS

Operation 2 Assess yield potential and test adaptability at different locations

2 1 Promusing lines for
breeding and for future use
as variety per se

2 2 Selections for advanced
yield varietal trial

2 4 Confirm adaptability
and suitability of elite
lines

2 1 Fafty eight irrigated
varieties wrrigated in Ndop
Plain and 80 Upland lines
1n Mbo Plain were tested
n observational yield
trials

2 2 Sixteen wrrigated
varieties i Ndop Plain and
16 Upland varieties 1n Mbo
Plain were compared in
replicated varietal trials

2 3 In Yagoua, 7 medium
duration varieties were
compared with the existing
IR46

2 4 Twelve 1rnigated
promising or recommended
varieties from Ndop Plain,
Mbo Plain, Lagdo and
Maga were tested 1n a
national coordinated trial m
Ndop Plan

2 1 Twenty two 1rrigated
in Ndop Plan and eleven
Upland lines n Mbo Plain
were selected from
observational yield trials

2 2 Eaght irnigated
selections 1 Ndop and 5
upland selections 1n Mbo
were evaluated 1n advanced
yield tral 1 1992

2 3 CICAS and ITA212
outyielded the local IR46

2 4 The locally grown
IR7167-33-2-3 followed by
Tox3145-34-3-2 outyielded
all other varieties across
locations

Operation 3  Assess the yield potential of elite varieties under farmers’ conditions,
and assess the farmers choice

3 1 Evaluate the
adaptability, yield potential
of promising selections
under farmer managed
conditions

3 1 Two sets of 5
promising varieties were
replicated 1n large plots 1
10 farmers’ fields under
wrrigated conditions
Ndop Plain and 1n the
Mentchum Valley

3 1 IR7167-33-2-4 and
Tox3145-34-3-2 were most
preferred ITA212 and
CICAS were also chosen as
preferred vaneties
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OBJECTIVES

ACTIVITIES

ACCOMPLISHMENTS

Maroua/Garoua (1992)

Operation 1 Varietal Improvement for High and Stable Yields in North and Far

North Provinces

1 1 To identify useful
germplasm for wrrigated
and rainfed conditions 1n
various ecologies

1 2 To assess the yielding
abiity of some
agronomucally suitable
selections

1 3 To compare the
performance of some
promising genotypes under
lowland raimnfed, upland
and 1rrigated conditions

1 1 African Irrigated Rice
Preliminary Screening Set
(AIRPSS)

111 Afnican Upland Rice
Preliminary Sreeming Set
(AURPSS)

1 2 African Irnigated Rice
Observational Nursery
(AIRON)

12 1 African Upland Ruce
Observation Nursery
(AURON)

1 2 2 Segregating
Population Observational
Nursery (SPON)

1 2 3 Fixed Lines
Observational Nursery
(FLON)

1 3 African Irmgated Rice
Advanced Trnal (AIRAT)

13 1 Irmgated Lowland
Observational Yield trial
(ILOYT)

1 1 Twenty entries were
selected for yield trials

111 A total of 21 entries
were selected out of 150

1 2 Fourteen entries were
selected for replicated yield
trials

1 2 1 Nineteen entries
were selected from 96

genotypes

1 2 2 Seventeen entries
were selected

1 2 3 Twenty four of the
lines were pre-selected for
yield trials

1 3 Six genotypes were
retained for further testing

1 3 1 Twelve genotypes
were pre-selected for
further testing

28



OBJECTIVES

ACTIVITIES

ACCOMPLISHMENTS

1 4 To compare the
surtability and performance
of some elite genotypes n
large plots (irrigated,
lowland and upland
conditions)

15 To multiply breeder
seed of some elite varieties
by ecological zone

1 3 2 African Upland Rice
Advanced Trial (AURAT)

1 3 3 Replicated Yield
Trial-Early (RYTE)

1 3 4 Replicated Yield
Trial-Medium (RYTM)

1 3 5 Rainfed Lowland
Observational Yield Tral
(RLOYT)

1 4 Elte varietal trial in
Yagoua/Maga

15 Seed multiphication of
elite line on plots above
1000 m’

MBO/NDOP PLAINS (1992)

1 3 2 Twenty five
genotypes will be advanced
to elite varietal trial

133 Will be repeated to
confirm selections

13 4 Needtobe
reconfirmed

135 Seven out of 20
entries were preselected on
basis of plant phenotype

1 4 Most of the elite
varieties yielded 6t/ha and
above notably ITA212,
IR46, IR35366

1 5 Elte vareties were
multiplied on a total of
about 1 5 ha in Lagdo and
Bokle

Operation 1 Vanetal improvement for High Stable Yields in Western Highlands
and Mad-altitude regions of the West and North-West Provinces

1 1 Identify useful exotic
germplasm 1n rainfed and
urgated conditions

1 1 AIRPSS

111 AIRON

1 12 AIRAT

1 1 Twenty seven entries
were selected for further
testing

1 11 Twenty seven entries
were selected for
observation Yield Trials
(0YT)

1 1 2 Five out of 18
entries were selected for
further testing
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OBJECTIVES

ACTIVITIES

ACCOMPLISHMENTS

12 Assess the yielding
ability of some
agronomically suitable
selections from previous
years

1 3 Confirm adaptability
and suitability of elite
lines

12 0YT

1 2 1 Preliminary Yield
Trial (PYT) and Advanced
Yield Tnal (AYT)

1 3 National Coordinated
Varietal Trial (NCVT)

1 2 Out of 120 entries
tested 1n Mbo Plain, 20
were selected for further
testing In Ndop Plain, out
of 61 entries none was
superior to the local check

121 Outof 12 wrngated
lines mn PYT, none was
selected Four out of 12
AYT lines were retaimned
for further testing

1 3 IR7167-33-2-3 widely
recommended 1n Ndop

outyielded all test entries 1n
1992

Operation 2 Screen Germplasm of Local and Exotic Sources for Release as
Varieties or as donors 1n Hybridization Program and Select Head Lines from

Segregating Populations

2 1 Development of newly
created local lines

2 2 Seed production

2 1 Segregating population

2 2 Breeders’ seed
production (head row
selection)

~

2 1 Out of 168 F,/F,
upland lines, 35 were
selected for further testing
m OYT in Mbo Plain In
Ndop Plain 40 were
selected out of 155

2 2 Ten varieties in Mbo
Plain and seventeen 1n
Ndop were used to produce
head rows after
punification

Operation 3 Screen Germplasm from International Institutes for Regional

Constraints

3 1 Screen varieties
adapted to low
temperatures

3 2 Screen varieties for
tolerance to blast

3 1 OYT of previous
selections

3 2 International Rice Blast
Nursery (IRBN)

3 1 Five out of 10 cold
tolerant entries were
selected for yield testing

3 2 Six out of 160 entries
were selected for QYT
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OBJECTIVES

ACTIVITIES

ACCOMPLISHMENTS

3 3 Screening varieties for
yield and stress

3 2 1 Selection of fixed
population

3 3 Special Yield and
Stress Trial (SYST)

NORHT/FAR NORTH (1993)

Operation 1 Varnetal Improvement

1 1 Screen exotic
germplasm for wrrigated
conditions

1 2 Screen exotic
germplasm for upland
conditions

111 African Irmnigated

Rice Preliminary Screening
Set (AIRPSS)

1 12 Afnican Irnigated
Rice Observational Nursery
(AIRON)

1 13 African Irngated
Rice Advanced Tnial
(AIRAT)

12 1 African Upland Rice
Preliminary Screening Set
(AURPSS)

3 2 1 Twelve entries out of
50 from WARDA leaf and
Neck Blast and 14 out of
60 were also selected from
the Leaf and Panicle Blast
Nursery (LPBN) for testing
m 1993 OYT

3 3 Twenty out of 100
lines screened for yield,
drought, blast and plant
type showed satisfactory
performance

111 Ten out of 150
entries were selected for
further tests 1n
observational yield trial
(OYT)

1 1 2 Esght out of 100
entries were selected for
further testing

113 This was
accomphlished Selected
entries shightly outyielded
the local check but the
difference was not
statistically significant

1 2 1 Twenty two entries
were selected as short
duration varieties including
the two local checks
Fourteen entries were
selected as medium
duration types
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OBIJECTIVES

ACTIVITIES

ACCOMPLISHMENTS

1 3 Assess adaptation of
elite material

1 4 Overcome deficiencies
of lines or varieties, and
select donors for line
improvement

1 2 2 African Upland Rice
Observation Nursery
(AURON)

1 2 3 Atrican Upland Rice
Advanced trial (AURAT)

1 3 1 National Coordinated
Varietal Trials

1 3 2 Mulu-location trial
tor SEMRY production
units

1 4 1 Segregating
Population Observation
Nursery (SPON)

1 4 2 Fixed Lines
Observation Nursery
(FLON)

1 4 3 Replicated Yield
Trials

1 4 4 Hybnidization

1 2 2 Twenty two entries
out of 100 were selected
including the two local
checks

12 3 This was
accomplished Selected
entries with yields shghtly
over 4000 kg/ha will be
tested as elite lines during
the next growing season

1 3 1 This was carried out
as a coordinated rice
evaluation trial (CRET)

1 3 2 Elite varieties
including the local check
were tested on farmers
field

14 1 Ten out of 50 F,
were selected for their
phenotype, resistance to
local stresses and
umformity 1n the field

1 4 2 Advanced
generations were selected
based on plant phenotype
and umiformity n field

1 4 3 Both early and
medium duration varieties
were tested

1 4 4 Parents were
nomindted for crosses to be
done 1n Bouake
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OBJECTIVES ACTIVITIES

ACCOMPLISHMENTS

Operation 2 Maintenance and seed multiplication

2 1 Pure seed for on-farm
trials and national
programs

2 1 1 Seed multiplication
(Bokle and Lagdo)

2 1 2 Seed multiplication
(Yagoua and Maga)

Operation 3  Cultural Practices and So1l Management

3 1 Improve cultural
practices for rice

3 1 1 Transplanting dates
for elite varieties

3 2 Improve and sustain
soil fertility 1n rice-based
land use systems

3 2 1 Management of rice
straw

3 2 2 Soil nutrient analysis
of rice-based land use
systems

3 2 3 Seeding rate for
Crotalaria

3 2 4 Improve P efficiency
with organic matter

2 11 At Bokle IRAT112,
ITA257, Cisadane,
ITA222, ITA212 and
CICAS8 were multiplied on
50m? plots per variety In
Lagdo, ITA300, BKN7033
and IR46 were multiplied
on plots of 2500 m?

2 12 IR46, AD9246 and
ITA212 were multiplied at
Maga

3 1 1 Transplanting of rice
during the rainy season has
best been done between
June 15 and July 30

3 2 1 Rice straw was used
as compost mn Maga

3 2 2 Results are stll
awaditted from Cornell
University

3 2 3 Enough seeds of
Crotalana caricia have
been multiplied and will be
used next growing season
as green manure 1n rice
plots

3 2 4 Phosphate uptake
will be determined on plots
sown to Crotalaria
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OBJECTIVES ACTIVITIES

ACCOMPLISHMENTS

Operation 4 Post harvest losses and transformation

4 1 Reduce post harvest 4 1 1 Method for field
losses storing of unthreshed
paddy

4 2 Transformation of rice 4 2 1 Processing broken
into consumable forms rice nto flour

4 11 A survey on farmers’
fields in Maga and Lagdo
indicated that upright
stacking of rice panicles
was better than laying
panicles flat in the field

42 1 ITA300 and
BKN7033 are being tested
as potential rice flour
sources

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

Operation 1 Varietal Improvement for high and stable yield

1 1 Screen exotic 1 1 1 International Rice
germplasm for local Cold Tolerance Nursery
stresses (IRCTN)

1 12 Upland

Observational Nursery

1 1 3 Upland Advanced
Tral

1 1 4 Upland Preliminary
Screening Set

1 1 1 Twenty entries from
1991 IRCTN and selections
from Mbo Plamn were
tested

1 1 2 Fifteen entries and
80 lines were ntroduced
and tested for leaf scald
and other stresses Two
entries and 20 lines were
selected for further testing

1 1 3 Fifteen entries were
tested in PYT Their
yielding ability will be
further assessed in AYT-
1994

1 14 Out of 120 entries
screened for tolerance to
blast, 15 were selected
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OBJECTIVES

ACTIVITIES

ACCOMPLISHMENTS

1 2 Fvaluate the yielding
potential of promising
varieties

1 3 Assess adaptation of
elite matenal

1 2 1 Observational Yield
Tnal (OYT)

1 2 2 Preliminary Yield
Tnal (PYT) rrigated

1 2 3 Advanced Yield
Tral (AYT)

1 3 1 National Coordinated
Varietal Trials (NCVT)

1 3 2 Coordinated Rice
Evaluation Trial (CRET)

Operation 2 Seed maintenance and production

2 1 Maintenance genetic
purity and produce
breeder’s seed

2 1 1 Germplasm
Conservation

2 1 2 Produce breeder
seeds

1 2 1 Sixty-s1x upland and
55 wrnigated varieties were
evaluated 20 upland
varieties were selected
Irmgated varieties are yet
to be selected

1 2 2 Twelve entries were
tested 1in a PYT in Ndop
Plain 3 TOC lines
outyielded the local check
TOX3145-33-2-3

1 2 3 In a replicated yield
trial, 5 vaneties outyielded
the local check IR7167-
33-2-3

1 3 1 The Traditional

N CV T was conducted,
Cisadane and the Newly
adopted TOX3245-34-3-2
did better than IR7167-33-
2-3

132InaCRET
ITA300 had good yield and
was well accepted by
farmers 1n the Menchum
Valley

2 11 Ten wmigated and 10
upland varieties were
preserved 1n a germplasm
conservation Nursery 1n
Mbo Plamn

2 1 2 Breeder seeds of 200
recommended varieties
from Ndop and Mbo Plain
were produced
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Table 1  Performance o; Varieties from Replicated Yield Trial Early Duration at Bokle 1993 Wet season

Varieties Plant ht 50 % Tiller No Grain Yield
Flowering
(on) (days) () (kg/ha)

WAB33-25 133 71 171 5363 A
IDSA46 106 70 261 5332 4
WAB99-14 134 n 219 5272 AB
WAB56-50 125 69 208 5249 AB
WAB96~36 123 72 203 5195 AB
WAB96-44 118 70 240 4912 ABC
WAB99-5 119 70 235 4826 ABCD
WAB96-9-1 134 70 160 4811 ABCD
WAB181-18 124 70 176 4800 ABCD
CNA6656 123 80 128 4749 ABCDE
WAB56-39 123 n 235 4660 ABCDE
WAB96-10 131 69 235 4619 ABCD
WABG6-8-1 110 70 181 4521 ABCD
H-55 147 86 176 4515 ABCD
WAB99-17 132 70 187 4485 ABCD
IDSA27 122 72 235 4367 BCDE
IRAT112 112 73 187 4166  CDEF
WAB32-133 134 71 224 4105 CDEF
ITA257 (local check) 110 70 160 4077  CDEF
ITAL50 136 70 192 3980  DEF
WAB99-10 126 69 224 3868 EF
WAB96-13 121 70 197 3352 F
Grand Mean 4601
cV (%) 14 23
LSD o5 925 6

* The Standard precedure for IRRI was used to Score Diseases
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Table 2 Performance of Varieties from Replicated Yield Trial Medium Duration at Bokle 1993 Wet season

Varieties Plant ht 50 % Tiller No Grain Yield
Flowering

(cm) (days) () (kg/ha)
WABLS675 144 87 176 6492 A
WABIS326-B~B~15-H1 133 84 300 6373 AB
IR47686 ‘ 143 87 240 5990 ABC
T0X1870-48-10~1-4-3 134 81 160 5643 ABCD
IRAT169 147 87 208 5484 ABCD
ITA257 (local check) 124 71 184 5388 ABCD
ITA327 129 87 255 5259 BCD
IR47701-6-13~1 125 81 248 5223 BCD
WABS6-1-1 136 78 236 4975 CD
T0X3444-13-1-1-2 144 89 180 4710 D
TOX3440-34-1-3-1 148 89 126 4646 D
TOX3449-42-2-3-1 153 84 200 4642 D
Grand Mean 5402
CV. (%) 15 86
LSD 05 1232

Table 3 Perfomance of the II entries and check varieties in AYT conducted under 1rriqgated conditions at

Ndop 1993 season

Entries 50 % Disease reaction (0_9)** Grain Yield
Flowering (kg/ha)

(days) Leaf Neck Broun Leaf  Grain

Blast Blast Spot Scald  Type
T0X3145-38-2-3 122 2 3 2 1 L 4531
IRI5579-135-3 119 1 3 3 1 | 4531
T0X3145-34-3-2 122 2 3 2 1 L 4512
B2881FSR-62-5 121 3 3 3 1 M 4404
T0X3145-34-3-3-1 122 2 3 2 1 L 4377
IR7167-33~2-3 (Local check) 120 2 3 3 1 M 4345
T0X3145-34~3-2 125 3 3 2 1 L 4342
TOX13N9 128 3 3 2 1 L 4205
T0X3145-34-3-3-1 124 2 3 2 1 L 4112
TOX3145-15-2-1 124 2 3 3 1 L 3812
TOCINS 120 3 3 3 1 L 3311
T0X3145-34-2-3 122 2 3 2 1 L 3299
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Table 4 Performance of 10 Entries tested in a Coordinated Rice Evaluation Trial under irrigated condition

at Ndop Plain during 1993 Wet season

Entries Plant ht Reaction to (0-9) H GrainYield
(cn) 50 3 Leaf Neck Sheath Glume {kq/ha)
Flowering Blast Blast Rot Discolora
(days) tion
IR7167-33-2-3 (local check) 95 122 3 3 1 1 4893
AD9246 85 120 2 5 1 1 4494
ITA300 77 133 3 3 3 3 4348
IR46 81 133 4 3 1 1 4289
TOX3344-3-4-1 105 139 2 3 1 1 4242
BKN7033-3~3-2~3 83 125 2 5 5 1 4219
ITA222 73 129 3 3 3 2 4089
ITA212 81 128 3 5 3 1 3982
T0X3145-34-2-3 9 120 2 5 3 1 3750
CICA8 84 126 2 5 3 3 3585
Grand Mean 4189
CV (%) 8 62
LSD 05 5
% Scoring 1s according to the standard Evaluation system of rice IRRI 1988
Elate Variety Trial
Table 5 Performance of selected Elites of 1rrigated Rice at Ndop Plain 1993 Wet season
Entries Plant ht 50 % Reactions to (0-9) " Grain Yield
Flovering Leaf k Sheath GLD
(cn) (days) ea Nec e (ka/a)
Blast Blast Rot
0X3145-34-3-2 * 93 128 3 3 1 1 5064
T0X3145-34-3-3-1 93 134 3 3 1 1 5050
T10¥3145-34-3- ;2 94 131 3 k! 1 1 4710
IR7167-33-2-3 9% 123 3 3 1 1 4524
ITA222 75 124 3 3 1 1 3458

* Local check

%+ Scoring diseases 1s based on the IRRI Standard Evaluation System for Rice
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Sunmary of Activitics

Since 1981, approximately 10,000 varieties/lines have been introduced and screened
for their adaptation to rice growing conditions 11 Cameroon From a total of 6,840 vanieties
mtroducted between 1985 and 1990, over 192 varieties have been selected for further study
and nomination for natiohal co-ordinated variety trials Most of the selected varieties
originated from IRRI and included both advanced breeding lines and traditional varieties

Selected introductions with high yielding ability/fertilize responsiveness, tolerance to
low temperature, resistance to major diseases, suitable plant stature and good grain type have
been identified and are being grown 1n the various zones During the last three years (1991
to 1993) a number of promising hines have been 1dentified for irngated and upland conditions

Recommented varieties for the major production zones including the existing varieties
which are considered as local checks are as follows

Irnigated Rice

Extreme North - Yagoua Maga and Koussert The most important physical and
biological constraints are climatic, especially, dry atmospheric conditions during harvesting
causing post harvest losses, as brittle rice grains shatter or break during mulling

The varniety, IR46 which 1s moderately resistant to the constraints mentioned above
has been cultivated over the past fourteen years Other varieties that seem to be perform as
well as IR46 are ITA212, CICA8, AD9246 These varieties yield on the average about 6t/ha

North- Lagdo area Apart from the chmatic constraints mentioned above there are
a number of important diseases such as blast, leaf scald, sheath rot and glume discoloration
The variety, BKN 7033-3-3-2-2-3 was released in 1986 1s moderately resistant to these
diseases It matures in 125-130 days and 1s of medum stature (115 cm)

However, ITA 300 1s progressively replacing BKN7033-3-3-2-2-3 ITA 300 has a
better grain quality but the cycle 15 slightly longer (140 to 150 days)

Several other promusing elite varieties as revealed i the 1993 results are mn the
pipeline

North West - Ndop Plain  the rice crop 1s exposed to low air and water
temperatures (13-20 C) which weaken rice plants, making them susceptible to sheath rot and
glume discoloration diseases The variety IR7167-33-2-3 was released for general cultivation

in 1987 As observed 1n 1993, the varnety TOX3145 1s also being accepted by farmers n this
area

WEST - Mbo Plain The major constraint at this plan 1s the disease, leaf and neck
blast Most of the lines rated as resistant or moderately resistant to blast in other parts of the
world are found to be susceptible at Mbo plain  Thus 1s partly because the climatic conditions
there are highly conducive to blast
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CICA 8 was officially released 1n 1985 and was widely cultivated by farmers at Mbo
plain CICA 8 has long and slender grain type This variety has stood a test of time since 1t
1s moderately resistant to leaf blast However the variety IR7167 - 33 - 2 - 4 was about to
be released when activities stopped due to financial problems within the main rice parastatal
in the region

Upland /Rainfed Rice

Upland rice has received little research attention and farmers tend to cultivate tall, low
tillering, upland varieties and, 1n some cases, irrigated varieties 1n the upland Elfoits have
been made 1n the last 3 years to 1dentify, high yielding disease/stress tolerant varieties with
good grain quality, adapted to upland/rainfed conditions Among the lines that have been
found to perform well 1n upland/rainted conditions across locations are IRAT 10, IRAT 216,
IRAT 79, IRAT 112, and ITA 257 At Mbo plain popular varieties that have been used as
local checks are IRAT 10, a IRAT 216, IRAT 79 and Rok 16 In the North and Far North,
IRAT 112 and ITA 257 are gradually gaining popularity due to their early maturity cycle
A few WAB varneties and INGER, selections are in the pipeline that seem to outyleld
IRATI112 and ITA257

3 15 IN - SERVICE TRAINING

The rice research umt since 1ts creation i 1981 has had the following staff training

Name Degree(s) Sought

TAKOW, Julius A B S¢c,M Sc,Ph D
(Agronomist/Soil Scientist)

JEUTONG Fabien M Sc, Ph D (In training)
(Plant Breeding)

NGNINBEYIE Pascal M Sc (Agronomy/Breeding)

BIRANG 3 MADONG M Sc (Agronomy)

Several techniciens have had short- term tiaining and on the job training from the
technical assistant staff

Despite the traiming, the rice unit 1s still short of tramned manpower Presently, Mr

Fabien JEUTONG presently 1n traiming will join the Sorghum research Unit since he 1s
presently working on sorghum
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3 16 PRIORITIES FOR FUTURE RESEARCH

Our priorities remain the same as stated in the objectives However, emphasis will be

more on working with farmers In other words, farmer, participatory research will be a
priority

317 PLANS TO SUSTAIN RESEARCH

The focus will be on external aid by way of presenting proposals for sponsorship to
orgamizations such as the West Africa Rice Development Assocuation, 1ITA, IRRI ete

However, requests will also be made to the government of Cameroon, 1f the economic
situation 1mproves

For the meantime, 1 expect USAID to give us a boost by maintaining the existing
facilities over a period of about 3 to 6 months Provide us with some fuel to continue present
research activities and also help us 1dentity financial donors
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3 2 RICE PATHOLOGY

321 INTRODUCTION

The goal of the rice pathology unit 1s to reduce losses to plant diseases n both upland
and lowland rice ecosystemes The unit continued to pursue its objective of monitoring and/or
screening for disease resistant vaiieties upland and lowland ecologies

Factors contributing to low rice yields in Cameroon are many, the Rice crop i
Cameroon 1s subject to attack by disease and nsect pests, the effects of adverse soils and of
an unfavorable physical environnment These could also influence rice disease development
During 1991-1993 agricultural years the focus was on the study of the influence of cultural
practices on the mncidence of rice blast tn Mbo Plain

3 22 OBJECTIVES

- Identification of the principal diseases of rice for the various rice zones
of the high plateaux of the west and north-west of Cameroon

- Assess fluctuation 1n blast virulence i1n Mbo Plain

- Study of the influence of cultural practices on the incidence ot rice
blast in Ndop plain

- Screen for blast resistance and blast disease patterns during 1993 -
1994 (Mbo Plain)

- Study the methods of control for rice blast disease

323 COCNSTRAINTS

- Insufficient budget granted to the unit This forced the unit to limut its
activities to the Mbo Plain

- Delay of SODERIM 1 the preparation of the experimental plots
- Delay of SODERIM 1n turning 1n water to the experimental plots

- Lack of good collaboration by the local coodinator e g transport
facilities etc
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324 ACCOMPLISHMENTS
[dentification of the principdal diseases

Three of the most important fungal disease agents of rice have been Identified They
are Pyricularia oryzae, Rhynchosporium oryzae, Acrocylyndrium oryzae Their frequencies
of attack and the variability of these attacks have been established (Table 1)

Table 1 Observation of diseases on rice 1in September, October and November 1993

PERIOD

5-11 Sept 3-10 0ct  0/10-3/11

PLACES |TYPES |VARIETIES |JAS |ATT |SPORE |JAS |ATT} SPORE| JAS| SPORE
BAIGOM |IRRI | CICA 8§ |31 (14 P |60 |18 | P+l | 99 |R4PF+PCHH

BABUNGO | PLUV | IRAT 216 <11 { PR |- | 4| PHR | - |RtPFIRC
BAMUNKA | PLUV | IRAT 216 =t1 [ PHR [ - | 4| PR} - |P+PFHPC
DSCHANG | IRRI | CICA 8 -110 - - |12 | RtR | - |PF+PC+R
BEFANG | PLUV | IRAT 216 -l 2 - - |14 | P+R | - |PF+PCiR
SANCTHOU| IRRI | CICA 8 ~|18 - - 120 | P4R | = |PF+PCHRiC
ENVIRON | PLUV | IND 20| - - - |22 | PR | - |PF+PCiRtHas

NDOP IRRI | CICA 8 551 0 R {100 ; 4 } P+R (RO }R+PF+PCtHas

MENCHUM

VALLEY | IRRI [ CICA 8 0 R - |4 PR | - |RtPP+PCiHas
PLUV ABOUT| IND 50| 3 - -~ | 6 |P+H4R | - |R+PF+PCHH
TONGA PLUV | IND 50( 3 | 100 7 |PHI+R {120 [R+PF+PCHH

BABOUNGA| IRRI | CICA 8 50{ 4 j P+R {100 | 6 jP+R  |120 |R+PF4+PCHH

ENVIRON | PLUV | RAIN -| 6 |[PHR - | 6 |P¥R  |124 |PF+PC+RHH

IRRI = Irrigated

PLOV = Upland

JAS = Days after seeding
ATT = Index of attack
IND = Indeterminate

P = Pyricularia

R = Rhynchosporium

A = Acrocylindrium
B = Helminthosporium

Pf = Pyricularia-foliar
Pc = Pyriculariose-stem



The principal obsetvations to note 1n this table are

In September the majority of the infections observed were due to Pyricularia n the
locations visited At Ndop and Menchum valley a few spots were observed The locations
most severely attacked by Pyricularia were the Mbo Plam, Tonga and Baigom, 40 days after
seeding, with an index of attack of 20, 16, 18% respectively

In October, the attacks on foliage due to Pyricularia disappeared in Ndop, Menchum,
Befang, Babungo and Bamunka On the other hand one observes the presence of
Rhynchosporium n Befang, Babungo, Menchum, Babungo and Bamunka, and Acrocylindrium
in Ndop, Menchum and Badounga In this period the stems are still bearing Pyriculania in
the Mbo Plain, Baigom, Dschang, Tonga and Badounga

Helminthosporium has been observed 1n October 1n Baigom, on late transplanted rice
in Tonga, 1n upland rice fields i the Menchum valley On the whole the indices of attack
decreases significantly

In November during our third visit, Pyriculania reappeared on necks and leaves at
Befang, Mbo Plain, Baigom, Dschang and Badounga It was observed on leaves under rainy-
conditions at Tongd, Babungo and Bamunka In the 10 locations visited, the leaves and the
heads were especially attacked by Cercospora and Helminthosporrum which at this time of
year, are present everywhere and cause a significant discoloration of grains This work needs
to be pursued

nsitivity of rice varieties to the pathogenicity of Pyriculanig oryze
Tests to detect sensitivity of some varieties of rice to Pyricularia oryzea were done
under rainy conditions at Dschang, Santchou and Ndop (Table 2) Seven different varieties

and three check varieties (IRAT 10, TAINAN V and ANNA 2) were utilized

Table 2 Sensitivity of varieties of rice in three different sites

Locations

Varieties Dschang Santchou Ndop
IRAT 10 R R MR
TAINAN V R S R
ANNA 2 5 S MR
ITA 116 R MR R
PIO-CAM-TAO MR MR R
€0 25 s MR S
WAQ WAQ MR 5 R
SPREADER MR MR R
USEN MR S R
IRAT 13 R MR R
R = RESISTANT

MR = AVERAGE RESISTANCE
S = SUSCEPTIBLE
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A fl 1on 1n bl rulen

Fifteen rice varieties consisting of differentials from WARDA - BOUAKE with known
levels of resistance were sown m upland conditions for a period of seven months between
May and November 1993 at Mbo Plain

The trial was based on the umiform blast nursery with spreader rows no artificial
moculation was done The blast incidence was natural Both leaf and neck blast were scored
Based on the reaction of individual varieties over the test period, the reaction pattern of the
used varieties can be classifified as follows

1- lesions seldom formed generally, but few, nonextending, elliptic
2- lesions formed more profusely especially during disease severe months

On the basis of the above key, varieties were classified 1nto 3 groups Groups, score
and varieties are shown 1n table 3

Table 3  Regrouping of blast reaction of differentials
varieties based on foliar reaction at Mpo Plain

Group{Disease| Type of lesion |Sporulation| Varieties
Score (occurence)
1 0 -3} sporadic nil D1, D2
2 4§ -5 few slight D2 D7 D12 D6 D13
3 5-6 | mnoderate noderate | D3, D4, D5
D8, D9, D10
| D11, D14, D15

Thus trial suffered from the methodology It was planted too dense Most of the test
plant did not grow It 1s proposed that the trial be repeated, the methodology should be
changed and the trial be planted 1n the period from February to March (Furst cycle)

reen for blast resistan

Twenty-two varieties were tested for their reaction against blast 1n upland conditions
in Mbo Plain  The test entries included two resistant and two susceptible checks Scores of
blast disease on leaves were taken up to seven weeks after sowing and later the neck infection
was recorded after flowering Based on the reaction pattern of mdividual varieties over the
test period, the reaction of the varieties are grouped as put n table 4
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Table 4  Regrouping of the test varieties according to their
reaction to leaf and neck blast

Leaf blast
ER R MR ] HS
WAB 56-125| ITA 257  |Moroberekan WAB 96-13-1 | IR S
WAB 181-11| WAB 56~104|IDESSA 13 WAB 56-50 USEN
WAB 5 -57 [Ishikar1 shetroke| FARO 33 FARO 29
FARO 37 SIPI 692033
WAB 99 - 14 WAB 32 - 60
FKR 27 WAB 165
FKR 33 ITA 112
WAB 56 - 39
1Ta 257
Neck blast
Shekarl
sheroke  [WAB 165 Horobereban IR 5
sheroke
ITA 257 WAB 96-13-1{WAB 56 - 104 USEN
WAB 181-11 |FARO 29 IDESSA 13
ITA 112 FARO 33 WAB 56 - 50
FKR 33 WAB 32 ~ 60 SIPI 692033
WAB 56 - 57 WAB 165
WAB 99 - 14 WAB 56 - 39

The tollowing entries showed good resistance in both leaf and neck blast ITA 257,
Ishikar1 sheroke, WAB 181 - 11, WAB 56 - 125, WAB 56 - 104, WAB 56 - 57, FKR 27,
FKR 33 Varieties with a migh mark of incidence were the following IR5, USEN, FARO
29, WAB 56 - 50, SIPI 69 20 33

Bl 1 rn during 1 - 1994

The blast disease pattern at Santchou, Mbo Plain during 1993, 1s not yet completed
The objective of thus exercise 1s to observe the peak periods of blast incidence and to devise
screening trials to effectively screen for blast resistance The disease intensity 15 generally low
n July - August (Fig 1)

Research on di tions 1n comparative trial

resistant varietl nd new in

From 1981 to date about 10,000 varieties or lines have been mtroducted to Cameroon
They have been tested for their adaptability to local rice growing conditions

The varneties or lines having a good resistance to disease (Pyriculania,

Rhynchosporwum, Acrocylindrium, etc), cold tolerance and a good plant appearance have been
proposed as parents for varietal selection
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The materials of Global Inger and Inger Africa have been introduced within the
framework of AIRPSS, AIRON, AND ARLRESS at Mbo Plain A good number have been
selected and proposed for varietal improvement

AIRPSS this group was composed of 150 entries The material of this group was very
sensitive to pyricularia (leaf and neck) Only 30 entries were kept for further testing

AIRON One hundred entries made up this group Thirty of these were retained and
proposed for variety improvement

ALRESS This group of 100 entries was tested under irrigated conditions Thurty entries with
good adaptability were selected and proposed for variety improvement

IRCTN This group of cold tolerant varieties was placed at Ndop Fifteen of these varieties

or lines were retained especially for their tolerance to cold and also for their resistance to
sheath rot and pyriculnia

f I h idence of last 1 P
- Effect of Nitrogen nutrition on the incidence of the pyriculturia

This study was composed of six different levels of nitrogen applied under wrngated
conditions at Santchou

The resultats indicate

The Friedman’s test showed that theie were no significant differences between
mtrogen levels for levels of attack This confirmed the classification of the varieties from
most to least resistant over all nitrogen levels The V4 (Cisadane) appears to be the most
resistant while V5 (CLICA 8) 1s the most susceptible to toliar pyriculania (table 5)

Table 5 Effect of Nitrogen application on pyricularia infection

Varietles Mean return of the 4 replications (t/ha)

NO N20 N40 N6O | N8O | N1OO
V1 4 559 4 150 |} 4 451 | 4 081 {5019 | 5 007
V2 4 246 4993 | 4621 | 4475 14623 | 4 876
V3 4 303 4154 | 4110 | 4550 |4 346 | 4 584
V4 4 012 4185 | 4 637 | 4309 |4958 | 5014
Vs 4 774 4679 | 47331 4 766 |4 958 | 5 014

The results obtained for the attack of neck blast (table 6) are not analogous to those
of the leaves The influence of the different rates of nitrogen on infection are not clearly
demonstrated on the neck
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This makes us believe that thete 1s not only a difference of sensitivity among vaieties
but also, a variability of the virulence of the Pyriculturaria oryzeg n the field or the cultural
cycle The second cycle, the period of this test, 1s not favorable to the disease Based on these
results there does not appear to be a relation between yields and nitrogen application levels
on one hand and between the observations of attack and yield losses, on the other hand

Table 6 Effect of Nitregen application on incidence
of Neck blast

Varieties| Scores on Stem blast Mean 3 Observations

NO N20 N40 N6O | N&o | N100
V1 6 47 415 666 | 751 [751 |49
V2 5 68 5 22 669 | 704 (549 | 806
V3 584 4814 [ 663 [ 501 1547 | 460
V4 354 I3 524 |29 |29 |[430
Vs 617 6 03 420 | 492 148 370

Table 7 Effect of Nitrogen Fertilization om incidence of
leaf blast

Varieties|Scores of blast on leaves mean of 3 observations

(0] N20 N40 N60 N80 N100

i 25 325 4 00 37 135 4 25

V2 25 300 32 400 400 4 00

V3 27 300 27 375 1350 4 00

V4 25 22 270 325 300 37

V5 32 350 4 00 475 47 47
Effect of plantin on 1nciden f Pyriculdri

For this trial 4 planting dates were tested The varieties used were the best selections
The trial showed that there 15 more intection tor the first planting date (18 Sept ) than for the
others and that there 1s a significant difference between the second and third dates (26 Sept
et 9 Oct )

For these dates variety V5 (CICA 8) 15 more susceptible than V4 (Cisadane) V4 1s
less susceptible at the first planting date than the others The last planting date (21 10) s the
worst There was no evidence of any effect of the disease on yields The data obtained are
still not enough to permut defimte conclusions This trial should be continued

Effect of Method of Soil Preparation on Incidence of Pyricularia

Three types of Soil preparation were tested (table 8) Two of our best varieties (CICA
8 and ITA 222) were used
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This trial showed that soil preparation method M1, puddling with cage wheels, was
the best Methods M2 and M3 commonly used by farmers, predispose rice to blast attack

Table 8 Effect of so1l preparation method on incidence
of pyricularia

than ITA 222

Caracteristique Methods of preparation of soil
] M2 w3
Incidence absent until  |presence pyri- | string inf-
of flowering cularia, Rhyn- | ection after
Disease Light attacs  |chosporium transplanting
of Phynochorium|after tillering| Pyricularia
at tiallering sporiun
on every
varlety
Tox1icity none slight toxi- toxicity in
c1ty 1n 1ron 1ron very
pronounced
Insect Damage |insignificant |average, CICA 8| Very
attacked more | pronounced
Developement  |Very good average heterogenous
vegetative,
vigor of
plants
Tillering Strong average weak
Plant CICA 8 CICA 8 and ITA |These varietles
was better 222 1dentical |were yellow

indicating
a lack of N

M1 = Puddling with cage wheels
M2 = tillage with daba and puddling by foot
M3 = tillage with daba
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Blast disease pattein

A project on the blast disease pattetn at Mbo Plain 1s not yet completed

The objective was to obsetve the peak periods of blast ncidence dnd to devise
screening trials to effectively screen for blast resistance The blast disease reaction during the
studies under hatural conditions on a hydromorphic soil at Mbo plain reveal

a) The mtensity of blast attack varied from variety to variety and with planting

dates

b) The degree of both leaf and neck blast increased with late planting
c) Resistant varieties Iike Nang NG hiep 75-5, cisadane showed considerable
stability 1n resistance throughout the testing pertod

Chemical control of rice diseases

Fungicidal control of rice diseases 1s effective and economic when used by rice
production autorities such as SEMRY, SODERIM and UNVDA 1t 1s used by big farmers
in agriculturally advanced countries, where 1t has been widely adopted In any way the
research should aim to select the chemical to be used, the appropiate time and method of
application of these cheminicals In order to give an answer to these questions, many
chemical trals have been conducted at Mbo Plain during 1991-1993 agricultural campagn

Some of these are

Screening of fungicides

Three fungicides (Grex-Tx, Kitazine and Brestan 60) were compared to Pelt 44, a

product used since 1980 on station

This study was done under 1rnigated conditions at Santchou, Mbo Plain It showed that
Grex-Tx 1s statistically equal to Pelt 44 and better than the two other fungicides (Table 10,

table 11)

Table 10 Performance of the fungicides

Treatnents Yield t/ha % gain
Pelt 44 5 916 + 25
Grex T 6 218 29
Kitazine 5 520 16
Brestan 60 4 985 5
Untreated Check 4726
Statistical significante Sk
W 21
PPAS to 0 05 1n t/ha 3,75
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Penods of application of Grex-Tx

This study had the objective of determining the number and best tumes of application
to stop the attack 1n the field at Santchou (Mbo Plain) The disease infected the plants during
the vegetative phase (tillering) A seed treatment followed by 4 single foliar treatment at
tillering gave a good production of green matter and gran yield Table 11

Table 11 Study of the application period of Grex-Tx

Treatnent Yield t/ha % Gain
Check 5 324
Treated with
Brassicol + 1 treatment 6 355 +19
Treatment at tillering
Treated at
Tillering 6 128 15
Treated + treatment
at tillering and again at 6 166 15

20 days after planting
Treated at tillering

and 20 days after planting 5 895
Mean 5975

S statisticx#
% 16

to 0 05 t/ha

So1l treatment with Fungicides

Remadrkable yield loss was observed at Mbo Plain after 2 to 3 crops on the same plot
under rainted conditions, even when well managed Compaiaisons were made between the
effects of soil treatment by a single tungicide, a mixture of fungicides and a non treated
check The trial was planted in rainfed conditions at Santchou There was no evidence of
treatment eftects on disease development It was not verified that the lower yield was due to
the disease organisms present This problem seems complex It could be due to an interaction
between these organisme and soil microot ganismes

In previous studics we have obscrved symptoms attributed to Dutylenchus angustus,
a rice stem nematode on IRAT 10 at Santchou, galls related to Melowdogyne spp, on roots of
Tawman V under 1amfed condittons 1 experunental plots of Santchou

Although fungicidal control has been proved effcctive under rescarch conditions, very
few tarmers have adopted the practice Some of the 1easons for this are the following

* Low basic yields Average gian yields in small - scale farmer are between
300 and 500 kg/ha Even it fungicide application could double this yield, the
result would not be economic

51



* Difficulties in obtaining fungicides and application machinery, and their high
cost for small-scale farmers

* Lack of expertise and lack of advice on the use of spray machinery and on 1ts
maintenance

3 2 5 IN SERVICE TRAINING

In 1992 the umit leader went to a crop protection (pathologists - entomologists)
monitoring tour to Nigeria and Cameroon

In 1993 the umt leader went to a multidisciplinary monitoring tour to Ivory coast and
Ghana All these tours were organized and financed by the west African Rice Developpment
Association (WARDA)

The following students of the university of Dschang wrote their memorres under the
supervision of the umit leader

POKAM NANA Blaise 1

Etude de I’éfficacité de quelques fongicides-dans-la lutte contre la pyriculariose et
evaluation des pestes de rendement dues & Pyricularia Oryzae CW  sur trois vaniété de riz
dans la Plaine des Mbo

&

DOUANLA Demnis 1991

Effet de la nutriitton adoptée sur I’mcidence de la Pyriculariose due a Pyriculana
Oryzae sur cing variétés de iz dans la Plaine des Mbo

TAKALA S 11991

Etude de l'effet de la densité de populations et de deux niveaux de fumure sur
I'tncidence de la Pyriculariose due a Pyricularia Oryzae sur deux vaniétés de riz vulgarisées
dans la Plamne des Mbo

3 2 6 PRIORIIES FOR FUTURE RESEARCH

Assess fluctuation 1n blast virulence at Mbo Plain and Ndop Plain
Screen for pest resistance IPM

Blast disease pattern 1993 - 1994 to be continued

Screen elite varieties for disease resistance (NCVT)

Screen for leaf scald resistance

Screening for resistance m breeding lines

Monutor or score Inger-Africa new mtroductions

Survey of rice diseases 1n all rice growing zones of Cameroon

¥ ¥ ¥ ¥ ¥ ¥ ¥ %
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3 27 PLANS TO SUSTAIN RESEARCH EFFORT

Variations 1n disease incidence and severity are apparent in the different rice growing
areas of Cameroon It 1s therefore important that the program to develop cultivars with
resistance to the major diseases considering other factors including environmental conditions
and cultivation practices 1n the area of intended cultivation

Of all the rice growing areas of the country, Mbo Plam 1n the West and Ndop Plain
in the north west have the greatest need for disease resistance in cultivars, because the
CLIMATIC ftactors 1n these regions favor diseases development It 1s therefor important

o

d) research program for the west and north-west provinces constantly emphasizes
development of cultivars resistant to blast and other diseases

b) All newly imported entries at first be tested for disease resistance at Mbo Plain
before they can be grown elsewehre 1n the country

It has been many times observed that good yielding varieties with very good disease

resistance showed susceptibility to leaf scald It 1s therefore very important to develop
varieties resistant to both blast and leaf scald
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4 CEREALS AGRONOMY RESEARCH UNIT

4 1 INTRODUCTION

The NCRE Cereals Agronomy Unit during the last three years has conducted research
on madize agronomy, on sorghum agronomy and on multipurpose grain legumes species The
unit has devoted about 70% of its research efforts to maize agronomy and multipurpose grdin
legume species The unit has devoted about 70% of its research efforts to maize agronomy,
about 20% on sorghum agronomy, about 10% 1n the study of grain legumes species For
research purposes, the area 1s divided into three main regions The highland plateaus of
Adamaoua, the subhumid lowland savanna, and the semi-arid lowland savanna In these
regions, the area under traditional and intensive maize cultivation 1s esttmated to be around
70,000 ha while the total area under sorghum production 1s about 43,000 ha Must of our
research work was carried out in the subhumid lowland savanna

4 2 OBJECTIVES

To 1dentify and evaluate the impact of the mam agroclimatic and management
constraints on the production of maize and sorghum and cereals-based cropping systems in
the main zones of North Cameroon (constrant identification and evaluation)

Test different agronomic techniques 1n order to alleviate these constraints and increase
the sustanablility of the cropping systems To develop appropriate packages of improved
cultural practices tor maize and sorghum farmers mn the context of the different cropping
systems used 1n the regions (fechnology geperation)

To participate 1n the extension of the improved agro-technologies in close cooperation

with the agencies mn charge of agricultural development (technology transfer) To tramn
national staff in agronomic tield research and management (tramning)

4 3 CONSTRAINTS FOR INCREASED MAIZE AND SORGHUM PRODUCTION

a- Insutficient and/or erratic rainfall in many zones of the lowland savanna

b- lack of adequate cropping systems to maintain long-term sustainable crop and
soil productivity

c- Rapid process of soil degradation and erosion The type of intensive and

aggressive rainfall 1§ causing serious erosion problems m the fragile soils of
the region when cultivated Substantial amounts of ranfall water 1s lost by
run-off

d- Soil fertility problems, deficiency of several nutrient elements (particularly N,
P, K, Zn, Mg) and low levels of organic matter in many sotls

e- Inadequate knowledge on cultural practices (land prepdration, soil and water
management and conservation, planting dates, plant densities, weed and Striga
mdanagement, fertilization intercropping techniques, irrigation, crop rotation,
improved fallow management)

f- Weed problems (including)
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g- Striga problem on maize and sorghum

h- Discase and pest (maize streak virus, blights, insects rots, termites, borers,
birds, monkeys )

1- Crop lodging

J- Lack of proper storage facilities
k- Lack of appropriate mechanization and tools
l- Lack of marketing channels and organization

4 4 ACCOMPLISHMENTS

4 41 On-farm trials/demonstration with conservation farming technology (farmers’

managements
4411 n-tarm ng an n 1on with minimum ¢l 1991) for 1nabl
roppIN ms in humid lowlan an

One set of on-farm trials involving N fertilization and mimimum tillage was conducted
during the 1991 cropping season The main objectives of these experiments were a) to
determuine the response of maize to different N fertilizer rates under a mumimum tillage system
in 13 farmers’ fields located 1n the West and South-East Benoue regions, b) to evaluate the
performance of the newly available maize variety CMS-8704 in different agroecological

zones under farmers’ condition, ¢) to introduce a system of ally cropping with pigeon pea
hedgrows 1n farmers fields

This study show among other things that - Growth of maize variety CMS-8704 was
relatively good in most locations This variety seems-well adapted in these difterent
agroecological zones Furthermore, this experiment demonstrated once more that a reasonable
yield can be obtained in farmers® fields under a mummum tillage systems in the subhummd
lowland savanna ot North Cameroon Regarding the alley cropping systems used in this

experiment, pigeon pea growth was considered satistactory when planted earhier in June
Results are in Table 1

4412 On-farm test/Demonstration with interplanted maize/canavalia under mimnimum
tillage system 1n the subbumid lowland savanna (farmers’ management 1992)

Interplanted fallow (legume/cereals) and minimum tillage dare two important strategies
for sustainable cropping systems The use of interplanted fallow with appropriate legume

species has the advantage of producing an abundant mulch which helps 1n the protection of
soil while reducing the ntensity of weeds

This experiment has been conducted in 1992 The legume species Canavalia ensiformis
was used as test crop at an interval of 4 meters between plant on the row It was planted 3
weeks after maize planting, one row of canavalia every two rows of maize Trials were set
up on one eigth (1/8) ha 1n six different tarmers fields located at Djalingo, Ouro-Labo and
Badjouma There was no land preparation with mechamcal implements Only a total

herbicide (paraquat 4 1/ha) was applied at planting time 1n combination with the pre-emergent
herbicide (primextra 2 1/ha)
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The main objectives were to evaluate at 6 locations under farmers conditions and
management a systems of interplanted fallow (maize/canavalia) planted with minimum tillage
and to evaluate the performance and acceptance by farmers of the residual effects of
interplanted legume species on soil fertility and yield of subsequent maize crop Results are
shown 1n Table 2

The (2 1) imnterplanting system used seems_a_satisfactory one as the competition
between the legume canavalia and the maize crop was not strong enough to reduce maize
yield significantly

4413 On-farm__test/Demonstration_ with mteagplantgd fallow with maize/legume
species under conventional tillage and hedgeiow of pigeon peas. (Farmers

mdnagement) 1992

This experiment was cdarried out i 1992 at Ouio-Labo and Badjouma 1n 6 farmers’
fields A RCBD with 2 replications per site was set up using a system of Blocs disperses The
same mterplanted pattern described above was used The legume species involved in the
different treatments were canavalia, Crotalaria, pigeon peas The check plot was mono-crop
maize A hedgerow of pigeon peas was planted every 7 meters

The main objectives were to compare under farmers’ conditions and management the
impact on maize performance of these different interplanting systems (maize/legume) with
those of monocrop maize under conventional tillage at several locations, to evaluate the
residual effects of the legume species on soil fertility and subsequent yield of maize crop To
mntroduce to selected farmers the system of wterplanted fallow as well as allow cropping with
hedgerows of pigeon peas

In 1993, the same experiment was carried out at Ouro-labo and Djalingo 1n 6 farmers
fields but cowpea was replaced by calopogonium mucunoides Results ate shown 1n table 3
Most of the farmers showed a positive reaction towards interplanted fallow and the hedgerow
system with the pigeon peas

4414 Etfects of interplanted maize/legumes under conventional tillage on maize
performance at several farmers’ field in humid lowlan 1992

Ths trial involved 2 treatments with interplanted fallow (1n 1992) maize/cowpea plus
canavalia and maize/pigeon peas plus canavalia using the 2 1 pattern The trials were carried
out 1 10 farmers fields located in Sanguere and Djalingo Results are shown 1 table 4

4 4 2 Research on multipurpose legume species for sustainable cropping systems 1n
the subhumid lowland savanna

A set of 2 experiments on multipurpose legume species for sustainable cropping systems were
planted at Djalingo
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4421 Response of maize and sorghum to interplanted fourrage legume.

Thus expertment which started 1in 1991 involved the use of 4 legume forage species
Canavalia ensifornus, Stylosanthes hamata, Calogoponium mucunoides, and Cajanus cajan
The legume species were planted at the same time as maize and sorghum using a pattern of
2 rows of cereals for 1 row of legumes The spacing between maize tow was 1 m A
moderate amount of fertilizer was used Interplanted cereal-legumes was used tn an effort to
increase the economic value of the system and kame 1t more attractive to farmers

The main objectives were to study the performance of maize and sorghum grown
in an nterplanted fallow system with forage grown in an mterplanted fallow system with
forage system legume species and to develop sustainable and profitable production systems

of cereals and forage (for livestock) while improving soil properties (integration
crop/livestock)

Observations made 1 the maize trial seem to indicate that a better time to plant some
legume species (like crotalaria, calopogonium) would be about 3 weeks after planting maize

This relay system could reduce plant competition 1n case of severe dry spells or erratic
rainfall patterns

44272 Second Cropping Season (1992) residual effects of 3 Legume species

(nterplanted with maize 1n 1991) on maize performdnce 1n subhumid lowland
sdvdnng,

This experiment was started 1in 1991 The main objective 1s to evaluate the residual
effects of these legumc species used 1n intercropping with maize 1n 1991 on the maize yield
The legume species used were the same 1 1991 which regrew 1 1992 except pigeon peas
The monocrop maize-matze was used as a control Each treatment was divided nto two sets
of subplots One set of subplots with maize, with two levels of fertilization for each
treatmentl, no fertillizer and with fertilizer A system of mmmmum tillage was used this trial
with the legume mulch after killing regowth by herbicides (gramoxone) In the other subplots,
the legume species were left with regrowth m an effort to monitor the amount of biomass
produced by the regrowth and as well as the ability of these legume species to complete and
suppress weed Results are shown 1n table 6 (a) When no fertilizer was used, the legume
treatment produced an extra grain yield of maize of up to 1 08t/ha(+92%) as compared to
monocrop maize  For Stylosanthes, biomass was, 93 t/ha and it gave good weed
suppression Canavalia had very lhittle regrowth and weed suppression wds poor

In 1993, this experiment was continued

In the third cropping season (1993) there weie residual eftects of only two legume
species, wnterplanted with maize in 1991, on maize performance The objectives are the same

as 1992 The subplots where the legume species were left with regrowth 1n 1992 received two
levels of fertilization, no fertilizer and with fertilizer

Results are 1n table 6b When no fertilizer was used, the legume treatment gave an
increase mn gramn yield of maize up to 2 21 t/ha (138%) as compared to monocrop maize
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4423 Etfe f different interplanted system (mgaize) legume species) on maize
rformance in lowland savanna (1992

This study which started at Djalingo 1n 1992 has been conducted with the legume
species canavalia, Crotalana, cassia obtubifolia, Stylosanthes, Pigeon peas, Cowpea The
legumes were planted 3 weeks after maize planting used a pattern of 2 rows of cereals for 1
row of legumes The spacing between maize rows was 1 m Interplanted cereals/legumes was
used 1n an effort to increase the economuc value of the system and make 1t more attractive
to the farmers of the region The objectives were to evaluate the performance of maize
grown 1n an 1nterplanted system with several species of legumes, to evaluate the residual
effects of these legumes on soil fertility and subsequent maize yield Results are 1n table 7a

4424 econd croppin n 1 Resi ts of 8 grain legumes on maiz

fertilization 1n the subhumid lowland savanna.

Thus started at Dyalingo m 1992 wheie grain legume species were planted crotalaria,
canavalia, mucuna, pigeon peds, cassia obt Stylosanthes, Calopogomum and cowpea

In 1993, each treatment was divided into two sets of maize subplots, with two levels
of fertilizer, no fertilizer and with fertilizer The main objective was to evaluate the residual
effect on soil productivity of these legume species Results are shown 1 table 7 b The
observations on thus trial confirm that these legume species are well adapted to the
agrochmatic conditions of the sudan guinea savanna as well as to interplanted fallow system

4425 Response of maize and sorghum to mnterplanted gran legume species 1n the
subhumid lowland savanna

This experiment which has been conducted at Djalingo nvolved the use of cowpea,
pigeon peas, a muxture of pigeon peas and cowpea crotalaria (improved fallow) and
monocrop The planting patterns used were 2 rows of maize (or sorghum) with 1 row of
legume species The interrow spacing between maize was 1 m A moderate level fertihizer
was used Maize and sorghum were planted at the same time with the legume crop The main
objective of this study was to evaluate the performance of maize grown mn an mterplanted
system with grain legume crops Results are shown 1n table 3 1t 1s interesting to note that
the competition due to the food grain legume yield was greater than that of the legume forage
Crops

4 4 3 Study on Crop Rotation system in the subhumid lowland

4431 Eftect of different crop rotation system on the performance of maize and
sorghum (1991),

This study has been started 1n 1989 at Djalingo where 7 preceding crops were used
Cowpea groundnuts pigeon peas, soybeans, crotalaria, cotton and cereal A rotation system
cotton/Cereals (as practiced by many farmers) was used as check All the preceding crops
were planted using conventional tillage and harvested in 1990 Following farmers’ practices,
crop residues were removed from the soil before planting the cereals in 1991 The main
objectives were to compare the performance of maize and sorghum after several leguminous
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and non legumimous crops with their pertormance after cotton to compare a system of
improved fallow management with a crotalaria with different of crop rotation using grain
legumes These results confirmed once more the value of Crotalaria as a valuable component

n an improved fallow system management tor the region In 1992, the same experiment was
conducted by rotation cereals/legume

4432 Residual effects of difterent legume cr n r n m N1
fertilization of maize 1n subhumid lowland savanna (1991).

This experiment which was started in 1989 was carried out in 1990 and 1991 on 1 ha
at Djalingo Four legume crops were used as preceding crops groundnuts, pigeon peas,
cowpeas crotalaria (an 1mproved fallow) and 4 control treatment consisting of continuous
cropping of cereal Four levels of N were applied after each main treatment 0, 45, 90, 135
kgs N/ha (using Urea as N source) The main objectives were, to determine the response of
maize to N fertilization as affected by these difterent legume preceding crops, to compare the
improved fallow system with crotalaria In 1992 and 1993, this experiment was carried out
n the same conditions as 1n 1992 Cumulative results for the 3 years are shown 1n table 9

4 4 4 Effects of different rates of tourteau de coton (cotton seed cake) on maize yield
in subhumid lowland savanna of North Cameroon (1991)

The use of locally available organic by-products could contribute significantly to the
sustainability of the cropping system 1n the lowland savanna as mineral (imported) fertilizer
has become very expensive The use of tourteau de coton (T C ) as a partial substitute
deserves careful study This experiment which was started 1n 1990, was carried out 1 1991
The ultimate objective of this study 15 to déterrmie the most economical and practical
combination of T C and fertilizer 1n order to achieve good and sustainable yields of maize
Three rates of T C were used 0, 300, 600 kgs/ha. The T C 1s an organic by-product with
8% N and 1% K Two fertilizer 1ates were used the rate recommended by SODECOTON
and used by many farmers and half of this rate Both fertilizer and T C were applied banded

one week after maize emergence At thus rate 1 kg of T C was associated with an 1ncrease
of 2 83 kg of maize grain

In 1992, the same experiment was carried out 1n the same conditions and with same
objective At this rate, 1 kg of T C was associated with an increase or 2 49 kgs of maize
gram Cumulative results are shown 1n table 10

4 4 5 Effect of cow manure on maize performance 1n subhumid lowland savanna
(1992)

This expertment has been conducted 1n 1992 at djalingo Previous experiments have
shown that cow manure helps increase yield of maize m this region However, the amount
of cow manure needed (5 t/ha) to effect a significant 1mpact on yield 1s an obstacle to its use
as collection of manure requires a lot of work and an adequate transport system The main
objective was to evaluate the effects of two reduced levels of cow manure without and with
fertilizer on gram yseld of maize Cow manure (1 and 2 t/ha as well as fertilizer) were
applied banded Results are shown n table 11
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Using cow manure in band application at a reduced rate (1 or 2 t/ha) seems an
effective, practical practice for the farmers of the region

4 4 6 Agronomic Research on Integrated Striga management 1n the subhumid lowland
Savanna of North Cameroon

Performance of Maize and Sorghum after different Trap Crops grown in rotation on
an Alfisol severely infested with Striga in the subhumud Lowland Savanna of North
Cameroon

This study started 1n 1989 1n a farmers’ field at Karité In 1990, several crops were
planted as preceding crops groundnuts, cowpea, soybean, pigeon peas, cotton, crotalaria and
cereal (maize-sorghum) They were harvested in the same season

In 1991, maize and sorghum were planted (using a split plot design) after these
different preceding crops A farmers rate of fertilizer was used Crops were planted at the
end of June for the next experiment (1992) and harvested Striga counts were made at 3
times, 9, 12, 14 WAP (weeks after planting) 1n the 4 central rows

The main objectives of this experiment were, to evaluate at short and medium term
the ditferential response of maize and sorghum to several trap crops grown 1n rotation on

an Alfisol severely infested with Striga hermontica and to evaluate the dynamics of the Striga
population n the treatments

Results showed that the best preceding crop for maize was Crotalaria, followed by
cowpea and cotton, and for sorghum was 1t crotalaria, followed by cowpea and groundnuts

In 1992, this study was carried out with the same preceding crops which were planted
in 1991 (soybean was replaced by Cassia obtusifolia and cowpea for sorghum) The best was
crotalaria, followed by Cassia obtusifolia, Cowpea and groundnuts In 1993, this experiment
was carried out 1n the same conditions Cumulauve results are shown 1n table 12

4 47 Effect ot different intercroping of cereals/legume species on cereal yields on
an Alfisol infested with Striga in the subhumid Lowland Savanna

This study which started mn 1989, was conducted at karité (Djalingo) n 1991, Maize
and sorghum were used a5 test crops The legume species used were Crotalana caricea,
Cassvia Obusifolia These legumes were planted with different patterns

Treatments 2, 3, 4, were planted 1n the same hill and removed 20 days atter crop
emergence

The main objectives were, to determune the effects of intercropping patterns on maize
and sorghum pertormance m an Alfisol severely infested with Striga hermonthica, To
compare the impact of the monocropping with intercropping patterns on maize yield and
striga population 1n this Alfisol severely infested with striga hermonthica
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In 1992, the same study was conducted but with Crotalaria, Cassia obtusifolia, Cassia
occidentalis used as a test legume species Regarding ntercropping patterns, the most
effective one seems to be the tieatment which involved planting one legumes species (cassia
obtusifolia, Cassia Occidentalis, Crotalania) one month before planting cereals and then
removed the legume 3 weeks after maize emergence Results are shown 1n table 13

4 5 IN-SERVICE TRAINING

1991 - 1993

1- Srx different traming - field days were orgamized "on maize and cowpea
production and utilization, conservation farming technologies, improved fallow
mandgement and alley cropping” from September to December 1991 for
different groups of farmers and extension agents of SODECOTON and Projet
Notd Est Benoue

[~
2- One field day and one "maize and cowpea utilization day" were orgamized for

IRA/North researchers

3- In January 1992, thete was a 3 day workshop at IRA/Garouva on laboratory
methods for the deteimination of Striga seeds m soil samples and 1n vitro study
of Striga A gioup of 8 IRA researchers and technicians participated mn this
wothshop sponsored by IITA Maize research progiam

4- We helped o1ganized a short course related to computer use, maintenance, use
of software SYSTAT, Harvard graphics, Wordperfect 5 1 and Lotus 1-2-3
The trtaming activity (which was held at IRA/Garoua in March 1992) was
organized by NCRE Project and the IRA Biometries Section

5- We organized 4 field tramning days for researchers, extension and farmers
Emphasis was put on legume-based technologies and conservation farming
technologies

6- We orgamized 5 meetings (dialogue research/development) for IRA researchers

and development agencies

7- We were very actively mvolved in the organization of the 4th IITA/COMBS
Workshop - held at IRA/Garoua from 30 August to September 1992 and spent
considerable of time and energy for the success of this workshop

4 6 PRICRITIES FOR FUTURE RESEARCH

1- Research on multipurpose legume species for sustainable cropping system 1n
the subhumid lowland savanna
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2- On-farm test-demonstration with interplanted fallow with cereals/legume
species under conventional tillage and hedgerow of pigeon peas (farmers’
management)

3- Effect of different intercropping patterns of cereals/legume species on cereals

yields on an alfisol infested with Striga mn the subhumid lowland savanna

Table 1 On-farm Testing Response of Maize CHS-8704 to Different Rates - a Minimun Tillage System in 12 Farmers Fields Located
1n the Sub-humid Iowland Savanna of Northern Camercon 1991 (Kaize Grain Yield T/ha)

Treat  Djal I Djal II Djal. 111 Djal. IV Samg, I Sang II Winde  Ngong  Zoupe  Laboum Rawma [ Ra Il

- Fert 330 115 099 13 10 112 159 356 079 032 0 58 12
+Pert 454 174 309 442 193 169 3 52 471 251 089 PARN] 251

+Pert 3155 413 503 227 2 22 411 5 86 316 128 29 289
11kg K/ha

F+22%es 375 375 42 598 2 66 164 § 50 638 418 195 147 3
N/ha

F 1+ dgkgs 5 75 18 522 6 48 317 3 56 519 70 5 56 1483 451 390
¥/ha

- 4 82 10 353 4 65 22 2 U 18 55 1% 138 27 YY)

hverage 142 291 356 404 473 332
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Table 2 On-farn Tests/desnonstration
Interpianted Fallow under Minimum T1llage on Marze Performance 1392

Farmers’ Field

Treatnents 1 1 1 v v VI AVERAGE RGY %
-1 250 YN 128 452 253 1146 306 92
1-2 245 233 435 450 182 436 330 100
Average 2 47 228 381 451 217 391

Ftr(. =NS ! cv 10% Fl armers  fickls =035

T-1=Maze+P P Canavalia , T - Monocrop Malze

Table 3 Interplanted Fallow under Conventional Tillage

Perfornane 1n Farmers’ Flelds at Ouro-labo, Bajoura and Djalingo (1992-1993)

Farmers’ Field

Treatnents I I 11 W v VI VIAVERAGE RGY

71 401 439 359 328 § 2 168 168 93

T-2 312 319 I8 2 96 542 397 397 96

-3 398 435 339 290 479 4 47 197 96

T-4 1% 192 402 107 508 5 48 415 100

-5 42 362 32 151 53 L 412 100

Average 374

389 355 I 502 475

T-1 = Maize + Canavalia , T-2 = Maize + Crotalaria , T-3 = Naize + Pigeon Peas , T-4 = Malze + Cowpea

Fm =N 3 ' cv Frarmus frelds =03
Table ¢ Interplanted Fallow under Conventional Tillage with Maize

Farners' PField
Treatnents I I 111 Iy v VI VI VIII I VIAVERAGE RGY
-1 130 196 215 298 2 187 357 410 3193 317 91
-2 290 306 338 263 297 4% 4 50 4 68 jo0B 348 100
T-3 250 204 360 238 299 382 360 470 383 3 2% X
Average

2.90 23 303 2 66 2 87 I8 389 {47 36l

T, =N § V=13, ;

Farmers  ficld - H S

T-1 = Maize + Coewpea t+ Canavalia , T-2 = Monocrop malze , T-3 = Malze + pigeon peas
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Response of Maize and Sorghum to Interplanted Forage Legume

On Yield of Maize and Sorghum (1991)

Treatnents Maize (CMS-8704)  RGY % Sorghun (CS-95) RGY%

™1 53 95 079 90
T2 550 98 185 93
-3 52 99 169 89
T=4 5-29 99 147 99
-5 563 100 201 100
Average 540 184

T-1 Maize + Calopogonium , T-2 = Malze + Stylosanthes , T-3 = Malze + Canavalia , T-4 = Ma1ze + P1geon peas
Por maize -F_ =N § , C V =64, For Sorghum F_ =N S , C V =174

Table 6a Residual Bffects Of Interplanted Lequne Species with Malze on
Subsequent Maize Yield under Two Pertilization Levels, Djalingo 1992
{2nd Cropping Season), Grdin Yield of Kaize Cus-B704
TREATHENT NO PERTILIZER WITH PERTILIZER AVERAGE
PRECEDING CROPS T/HA RGY% T/HA RGY% T/HA (RGY%
1 Maize 1174 100 5204 100 3184 100
II Canavalia Ens 214B 182 6448 125 4298 134
III Calopogomiun 2 17B 185 6008 115 6408 128
IV Stylosanthes 2258 192 6408 1IN 4328 135
Fro =B S 0 CV 97%, Progcup =0 8 4 By =X8

18D, = 0 48 t/ha

Table 6b Residual Efeects of Interplanted Lequue Species with Marze on Subsequent
¥aize Yield under Two Pertilization Levels, Djalingo 1993 (3rd Cropping Season)
Grain Yield of Ma.ze Cns-8704
(2nd Cropping Season), Grain Yield of Maize Cns-8704.
TREATMENT NO FERTILIZER WITH FERTILIZER AVERAGE
PRECEDING CROPS T/HA RGY% T/HA RGYY T/HA (RGY%
I Malze 1598 100 4088 100 2848 100
11 Calopogonium 3 80 A 238 5514 13 2844  16]
mucunoldes
III Stylosanthes 1 42A 215 5134 125 42834 150
hamata
Pre =8 + CV = 18088 ) Frops =0 8 ¢+ Frp =0 I8Dysq
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Table 7a Bffect of Interplanted Maize/lequme Species on Grain Yield (1993)

Treatnent Average Grain Yield RGY%
T-1 5 69 93
T-2 5 84 96
T 562 9
-4 545 89
T-5 § 52 90
-6 5 82 95
-7 6 08 100

T-1 = Maize + Cassia Obt , T-2 = Ma1ze + Stylosanthes , T-3 = Kaize + Crotalaria ,
7-4 = Ma1ze + Prgeon peas, T-5 = Ma1ze + Cowpeas , T-6 = Maize + Canavalia , T-7 = Monocrop Maize

B =NS, CV 128

Table 7h Rffects Of Grain Lequmes On Maize Fertilization with
2 Fertilization Levels, Djalingo 1993

TREATHENT NO FERTILIZER WITH FERTILIZER AVERAGE

PRECEDING CROPS T/HA RGY% T/HA RGYS T/HA (RGYS
1 Natural fallow 122 B 100 167 B 100 245 8 100

2 Crotalaria 14848 11§ §4908 122 29 A 120
3 Canavalia 198 121 4288 116 288 B 117

4 Mucuna 1678 13 IN B 101 2 69 AB 109
5 DPigeon peas 1522 124 370 B 108 2 61 AB 106
6 Cassia Obt 1428 116 4278 116 284 A8 115
7 Stylosanthes 2304 188 5074 138 1682 150

§ Calopogomum 152 AB 124 39 B 107 273 AB 111

8 Cowpea 16948 138 45548 1M jn2m 127
T =HS CV 20198, ISDr, gsq = 08 E/MA s Broy coop =B S L8Drgy crop™ = 1 0 /2

Table 8 Bffects of Different Crops Rotation on System on the

Grain Yield of Haize and Sorghum (Djalingo 1991 - 1992)

Treatment Ma1ze TZPG-SR Yield Damougary Yield
Av Grain Vield Increase Av Grain Yield Increase
(t/ha) (t/ha) (t/ha) (t/ha)
Cowpea
6 63 077 253 0 60
Groundnuts 6 16 02 216 03
Cotton (control) 5 94 - 193 -
P1geon peas 623 029 20 033
Soybean 6 06 012 199 006
Cereals 478 (-1 16) 164 (-0 28)
Crotalaria 718 1A 118 125
Average 6 13 285
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Table ¢

Response of Maize to N Fertilization, Djalinge (1991-1993)

PRECEDING CROPS

N Rate (kg/ha) Crotalarla Pigeon Peas Cowpeas Groundnuts Maize
(t/ha)  (t/ha) (t/ha) (t/ha (t/ha)  (t/ha)
0 5 16 401 437 19 30

45 593 516 547 528 390

90 6 98 584 619 193 484

13 72 6 57 b 58 6 2 5 36
Average 628A 539B 5638 54LB 428C 540
Fr =H S
Table 10 Effect of Tourteau De Coton (T ¢ ) on Yield of Maize, Djalingo 1991~ 1992
Treatment Grain Yield (t/ha) Yield Increase (t/ha) RGY%
1) - F, = TC {control) 247 -
2 +7, 502 242 199
3} +F, +300 kgs/ha T C 544 284 24
§) + F, + 600 kgs/ha T C 618 358 145
5)+1/2 F 414 1 54
6) +1/2 F + 300 kgs/ha T C {9 X 195
7) + 1/2 F + 600 kgs/ha T C 5 52 292 21
8) + 300 kgs/ha T C 193 1135
9) + 600 kgs/ha T € in 213
Average 472
Table 1l Response of Cas-8501 to Different Rates of Manure and

Fertilzer 1n a Representative Alfisol of the Lowland Savanna
Djalingo (192)

Treatments Grain Yield (t/ha) Yield Increase (t/ha) RGY%
I Contrel (no Fert no Man 235 -
II  Cow manure (1 t/ha) 445 210
IIT Cow manure (2 t/ha) 5 67 I
IV Fertalizer 6 31 396
vV Pertilizer + mamure (2 t/ha) 789 5 54 335

Note F H §, CV =7%, 18D =058 T/ha

Fert = Fertilizer rate used

120 ¥ + 60 P,0, + 60 K,0 + 63 + 2B,0, kgs/ha

RGYY = Relative grain Yield
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411
481
5 9
6 40

100

162

157
189

100
189
241
268

Average
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Table 12

On Grain Yield of Maize and Sorghum with Striga (Karite 1991)

Effect of Different Trap Crops Grown 1n Rotation

Treatments

Naize Av Striga Sorghum Av Striga
Y1eld (t/ha) Plt /m2 Y1eld (t/ha) Pit /m W
12 WAP 9 WAP 12 AP
1 Cowpea 2 63 12 34 104 110 8 50
2 Grounduts 201 200 61 089 8 40 1130
3 Cotton 2 23 19 512 093 § 45 1070
4, P1geon peas 23 PARL] 14 087 760 1330
5, Cassia obt 24 11 3l 136 590 100
6 Maize cont ) 177 55 91 0ol 13 60 16 55
7 Crotalaria 298 09 17 130 315 43
Average 23 0 94
Table 13 Bffects of Different Intercropping Partterns - Maize and Sorghun
Lequme Species on the Yield of Maize and Sorghum (Karite 1991)
Treatnents Naize Av Striga Sorghun dv Striga
f1eld (t/ha) Pit /m2 f1eld {t/ha) Plt /m2 I
14 WAP 10 WAp 14 WAP
1 Cowpea ! 56 043 115 0 60 20 24
(21on
5ame row)
2 Cowpea 1 52 083 135 062 14 18
(same hill)
3 Crotalaria 182 040 12 070 113 20
(same hill)
4 C(assia obt 207 020 081 07 11 15
(same hill)
5 Cereal
1ono-crop 128 146 35 04 45 51
Average 165 063
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5 SORGHUM AND MILLET RESEARCH UNIT

5 1 SORGHUM BREEDING

511 INTRODUCTION

Sorghum and muillet are the major cereal crops grown 1n semi-arid dreas of northern
Cameroon They are the staple tood tor the population of this zone They are also used for
making local drinks Sorghum stalks are used as building material, for animal teed and fuel

Two types of sorghum are grown, the rainy-season sorghum and the post-rdiny sedson
crop known as Muskwar1t Muskwari 1s transplanted 1n vertisols and grows on residual soil
moisture  Pearl mullet 1s also grown during the rainy-season Its production has been
decreasing these years and now accounts for about ten percent of the total production of
sorghum and mullet 1n the Far North Province

The current combined annual production of these two cereals 15 about 418,000 metric
tons n the three northern provinces Rainy season sorghum contributes tor more than half
of the total production Muskwart accounts for about the third of the sorghum and mullet
production

512 OBIJECTIVES

The main objective of the Sorghum and Millet Research Program 1s to increase the
sorghum and mullet production through development of high yielding cultivars resistant to
various stress factors During the past three years (1991-1993), prionities were given to

* Breed sorghum tor striga and drought tolerance

* Evaluate advanced breeding lines

* Generate segregating progenies

* Select and test varieties

* Improve local cultivars 1n terms of grain quality, maturity cycle and resistance to
VArious stresses

* ldentify short cycle and photomsensitive pearl millet varieties

5 13 CONSTRAINTS

Sorghum and mullet production 15 limited by a lack of surtable varieties with desirable
agronomic and grain quality traits and the very long cycle of most local cultivars  Stiess-
related constraints include erratic rainfall, striga, pests and diseases Limited soil moisture,
laborious manual land clearing and transplanting are the major constraints for Muskwari
sorghum Other constraints are soc10-economic related and limited facilities for small farmers
to get fertilhizers
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514 ACCOMPLISHMENTS

Keeping with the four-year work plan of 1991 that was sometimes shightly modified
and approved annually, wotk has becn cattied out on the improvement of sorghum and mullet
in the North and Far North provinces These two zones are ecologically different and as
such, materials and selection criteria varied accordingly

In the Extreme-North Province tetmed zone 1, rainfall ranges from 300 mm to
800mm Sorghum and pear] millet are the main cereals in this zone North Province 1s
known as zone 1l and has rainfall up to 1200mm

During the last phase of NCRE project, 636 rainy season sorghum accesstons and 440
mullet accessions were intioduced to the breeding program from various international research
nstitutions and regional research agencies  In addition, 210 Muskwart dccessions were
collected and brought to the station tor classification and evaluation

During the three campaigns, 95 sorghum crosses from all possible combinations with
local and exotic matetials have been made and selection has been going with the advanced
segregating progentes Seventy five sorghum and millet trials have been cariied out 1n the
two ecological zones  Advanced sorghum breeding lines, local cultivars and introductions
that performed satisfactorily i preliminary yield trials were advanced to multilocation tests
Results of these trials at difterent reseaich stations and sub-stations located 1n each of the two
ecological areas have helped to 1dentity some promusing varieties

In the low rainfall zone, varieties such as ICSV-111, ICSV-1079 and CS-130 gave
good results over locations (tables 1, 2 and 3) Furthermore, 1t appeared that varieties which
pertormed well under lumited ram fall and other stress factors in zone I are early maturing
cultivars  These cultivars escape the drought that occurs during to the rainy-season by
compleung their cycle belore the rain stops

A second gioup of vaueties, namely CS-233, CS-244 and ICSV-1063 showed
satisfactory tesults for the zone of higher rainfall over two years in multilocation trials (tables

4 and 5) These varicties as well as the first three mentioned for zone I should be tested 1n
farmers’ field conditions

Among the rainy season local sorghums that were collected since 1988, punified and
made umform, some cultivars like Boulbassiri, Gueden-Gueling, Wongtosho and Zouaye gave
encouraging results 1n various locations 1 Far North Province These local varieties have
been found agronomically performant, with good yield potential  Therefore, they will be

used to increase the number of the parental materials which constitute the base of our long
term breeding program

The Sorghum and Millet Research Unit has conducted striga trials during the last three
years  Results showed that 1in addition to genotypes like S-35, CS-54 and CS-95, 1ICSV-111,

CS-130 and 1CSV-1079 are less suscepuble o Striga hermonthica  Thactore, these hines are
likely to be introduced 1n the pipeline and serve as parents in the crossing program
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Although hybrid development 1s not a major concern of the Sorghum Breeding Unit,
the maintenance of some germplasm and the 1dentification of a number of female parents and

restorers for future breeding strategies have been our objectives

Table 1 Trial Multilocation Sorghum Variety Adaptation Trial-1991 (Early Duration) Combined Means over Three Locatlons

Grain Days to Plant  Pamcle Plant Panicle 1000 grain

yleld 50% height  length  count after count after welght
Entries kg/ha  Ramk flow (cm) (cn) thinn /ha harv /ha (grs)
ICSV-111 3037 2 63 183 59 166 58 194 26 55
1CSV-247 2 530 8 66 165 59305 57777 30 211
(5-181 2 405 9 69 239 59 583 57 638 25 26 77
C5-210 2613 5 66 200 65694 62083 26 21 44
C5-54 2 691 ] 62 178 BB 61l 60694 3 28 00
§-35 2538 7 64 178 64 444 59 444 2 2733
Nagawhite 3 258 1 62 174 65833 65000 29 2555
Barlang 2 647 4 67 255 67 916 60 833 24 811
Gueden-Gueling 2 600 6 66 230 60 833 57916 19 29 88
Gueling 237 10 69 n 68 888 62916 25 2 33
Overall Mean 2 263 68 212 61 344 58977 26 24 84
LSO 1051 36 5 678 12447 14539 519 24 84
i 87 455 10 69 12 5% 15 25 119 10 40
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Table 2 Trial Xultilocation Sorghum Variety Adaptation Trial-early-1992 Combined Means over Four Locations

Grain Days to” Plant  Panmicle”™ Plant™ Panicle™ 1000 grain™

yleld 50% height  length  count after count after welght
Entries kg/ha  Rank flow (cn) (cm) thinn /ha harv /ha (qrs)
(8-61 2379 64 1978 220 57110 49 920 30 83
1C8V-1079 21589 2 64 1900 2475 63440 47110 26 01
(5-141 246 7 89 459 2363 61250 49 710 3039
IC5V-1083 2475 5 69 022 2025 64300 48 360 27 76
€5-63 1448 6 89 1863 2700 64140 54 530 2799
(5-233 298 1 65 266 U8l 64530 57 190 35 16
C8~54 239 8 63 53 24 55860 46 950 30 69
§-35 2540 4 63 025 26 57810 48 910 19
C5-130 2318 10 64 205 8 22 56 59 450 46 640 inmn
Damougari 2564 3 65 1738 1319 63830 53 440 32 03
Overall Mean 2 206 66 092 228 59 840 48 450 28 90
LSD 1999 06 64 06 2153 8 2651 8 06
v 36 24 344 1215 1102 1440 28 873

** Sigmficant at 0 01 probabilaty level
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Table 3 Trial Multilocation Sorghum Variety Adaptation Trial-early-1993 Combined Means over Two Locations

Graun”™ Days to™ Plant  Pamicle™ Plant™ Pamicle™ 1000 grain™

ylela 50% height  length  count after count after velght
Entries kg/ha  Rank flow (cn) (cm) thinn /ha harv /ha (qrs)
ICSV-1079 413 4 62 000 29088 59530 6L 410 26 44
ICSV-1089 3If 1 68 A44 W00 57190 62 340 2577
ICSv-1083 4188 3 68 231 2450 53280 57 030 29 69
C5-54 4080 5 63 69 2650 53130 48 590 3240
(5-61 Il 9 64 Al 29 63 57 030 54 690 19
5-130 42 2 64 269 2700 54 060 58 280 FL3KK]
ICSV-111 431 1 64 24 4 26 50 54 060 61 090 34U
53-35 1969 7 62 A19 2788 46720 49 380 34 85
5-251 3913 8 66 230 6 B 54 060 54 530 05
Damougar1 3991 6 69 1844 1463 60310 70 470 123
Overall Mean 161203 67 283 %47 56699 59 180 10 09
LSD 662 ] 179 21 3661 44 8307 21
v 18 34 412 798 797 1827 1413 712

" Siquificant at 0 01 probability level

72



Table 4 Trial Multilocation Sorghun Variety Adaptation Trial-nediun-1992 Conbined Keans over Three Locations

Grain™ Days to** Plant  Panicle™ Plant™ Panicle™ 1000 grain™

yeld 50% height  length  count after count after welght
Entries kg/ha  Ranmk flow (cn) (cn) thinn /ha harv /ha {qrs)
C5-144 245 8 69 054 2467 56350 45 630 27 00
(58-233 24527 63 883 2658 55520 47 290 33 00
1CSV-1083 2388 10 67 205 4 33 58 540 46 040 541
(5-159 2395 9 n 2258 20,50 53 850 47 500 26 99
(5-169 250 6 66 275 230 50730 43 440 29 94
C5-244 2702 3 65 228 3 2.67 57 600 48 330 28.63
1CSV-1069 31 66 213 1992 57 400 54 060 27 8%
(5-61 2809 2 63 w1l n9n 53 130 49 580 2945
C5-95 251 5 62 208 3 2325 54790 46 980 29 66
1Csv-210 2 647 4 64 25 4 U475 56 040 47 400 30 82
Overall Mean 24179 67 24145 2260 54 715 46 349 28 20
LS§D 183 4 06 72 08 2299 2 2367 5 06
W] 712 14 1027 1193 145 17 69 70

™" S1quificant at 0.01 probability level
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Table 5 Trial Multilocation Sorghum Variety Adaptation Trial-medium-1993 Conbined Means over Two Locations

Grain™ Days to™" Plant  Pamicle™ Plant™ Pamicle™ 1000 gramn™

yield 50% height  length  count after count after welght
Entries kg/ha  Rank flow (cm) (cm) thinn /ha harv /ha (qrs)
C5-233 1m0 n 1438 27,38 69 840 63 440 nuw
1CSV-1083 503 1 67 50 22400 63440 61 410 3130
C5-159 136 7 L 639 A1 59 530 56 720 2915
(s-210 jar 8 68 A13 2638 64380 58 440 32 80
C5-244 663 B 69 2550 2663 70940 60 940 29 95
5-130 4331 2 64 231 %75 62810 57 190 nu
ICsV-210 152 6 64 2256 2400 69 380 65 470 4 30
ICSV-1063 1988 ¢ 68 00 2788 55940 53 280 2
(s-278 3192 9 7 175 2500 6719 51 080 KXk
5-61 4180 1 b4 250 2600 69910 51 090 1345
Overall Mean 3228 68 89 26214 249 63189 55 129 297
LSD 765 5 094 16 19 9280 2938 45 2 209
Wi 238 18 1293 T 14 80 1508 T4

** Significant at 0 01 probability level

The Sorghum and Millet team has been collaborating with international and regional
research wnstitutions and agencies like ICRISAT, PASCON, ROCAFREMI and WASIP
Various variety trials, disease and pest experiments have been carried out Collaborative
work has also been done on striga

As pearl mullet 1s concerned, emphasis was put on developing suitable high yielding
cultivars that are resistant to downy mildew and other mullet diseases such as ergot and smut
Attention has equally been given to cultivars that are photomnsensitive  In fact efforts devoted
to mullet research during this final phase of NCRE Project have helped to identify two
varieties of pearl millet, Gouzouma and IKMV-8201 with high yielding potential They are
also early maturing and mold resistant On-station and farmers’ field trals revealed a yield

increase of about 22 percent for Gouzouma and near 10 percent for IKMV-8201 over the best
local check
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5 1 5 IN-SERVICE TRAINING

In-service-tramning took place during thus last phase of the project Mr Bailangsou
Gamdandj, the technician dttached to the Sorghum and Millet Research Unit spent six months
m tramng 1 ICRISAT, India in 1991 In December 1991, Mr Andre Djonnewa jomned the
team after us M Sc tramung mn sorghum breeding mn the United States From 1992 to 1993,

Mr Richard Kenga assisted to several workshops from Mali, Nigeria, Zimbabwe and Burkina
Faso

Although not financially supported by NCRE Project, Mr Jacques Beyo, the
entomologist of the Sorghum and Millet Unit left in October 1993 for us M Sc training tn
Ahmadu Bello University i Nigeria

5 1 6 PRIORITIES FOR FUTURE RESEARCH

Insufficient number of technicians and other qualified support staff constitutes a major
problem for to the Unit The Sorghum and Millet Program 1s a big program run by two
M Sc, one B Sc and one techmician A senior scientist (Ph D ) 1s very necessary Other
job-related problems are lack of short-term traiming for the researchers, lack of backstopping

to the program and inadequate research equipment such as non functional cold room for
keeping breeding materials

As research activities are concerned, emphasis should be put on breeding for
Muskwari sorghum  Pluridisciplinary research may be very essential on this crop which 1s
of great importance 1n the vertisols of North Cameroon where 1t 1s grown 1n dry season with
residual soill moisture Work should continue on developing materials more resistant to
drought and striga which are very hmiting factors to sorghum production Research should
emphasize improving local cultivars which are more adapted and acceptable by farmers

However, undesirable characters of these local varieties should be corrected using improved
exotic lines

Areas planted to pearl millet and its production are now decreasing due to lack of
suitable varieties Unfortunatly, research sull devotes tume to 1t More effort should be

directed to develop high yielding and adaptable varieties of pearl mullet for its zone of
interest

5 17 PLANS TO SUSTAIN RESEARCH EFFORT

Research should generate resources to support itself or part of its work Thus, there
1S a necessity to valorize the research products Regional research activities could give more
strength to national research mstitutions Therefore priorties should be given to regional
research projects Direct more efforts to pluridisciplinary research which seems to fit more
to the present situation
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5 2 SORGHUM AGRONOMY UNIT

521 INTRODUCTION

This 15 a 1991 -1993 summary report of sorghum agronomy program of IRA /NCRE
Maroua While in phases I and 1 of the NCRE Project, the technical assistance (TA) was full
time sorghum agronomust, in phase III the position was turned into system agronomist in
order to play an important role in TLU pre-extension activities and traiming while continuing
technology development on-station This report however deals mainly with on-station
activities

5 2 2 OBJECTIVES

1 Identify viable practices to conserve soil moisture and fertility n rainfed and
dry season sorghum,
2 Identify practices to reduce Striga hermonthica populations in ramnfed
sorghum
PECIFI AL

1 Identify one or more candidate systems of both cover cropping and alley cropping,

2 Identify improved practices for moisture conservation in dry season sorghum

3 Study the long term effect of Striga control components on subsequent striga
populations and seedbank

5 23 CONSTRAINTS

1 Short growing season characterized by limited and very erratic rainfall

2 Poor and decreasing soil productivity, aggravated by appreciable eroston limits
production and threatens the sustainability of the systems

3 Stnga, a parasitic weed of cereals causes serious damage to sorghum

4 Birds cause considerable loss to short cycle improved sorghum varieties

5 Insect pests and diseases

5 2 4 ACCOMPLISHMENTS
COVER CROPPING AND ALLEY CROPPING
Screening of cover crop for soil protection

Vegetative cover 1s necessary to protect the soil surface from rain drop impact and
consequent surface compaction and runoff Leguminous cover crops would have the additional
benefit of contributing some N to the soil for subsequent crops The first question to be

answered was whether there are some adapted species which grow rapidly during the ramny
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season Thus screemmng of candidate legumes began mn 1991 at Mouda on a gravelly
ferrugmous Alfisol and continued 1n 1992 at three additional sites (Ndonkole on Vertisols,
Guiring on alluvial i plamns soil and Guetale on alluvial soil near mountains) to evaluate the
adaptability on different soil types Species which did not establish or grow well such as
Stylosantes hamata and S guyanensts , Centrosema pascuorum and C brasilianum 1991 and
1992 were discarded 1n 1993 In 1993 ten promusing species out of twenty were tested for the
the third time at the same sites except Guiring Legumes species screened were mostly from
ILCA /Kaduna, IRZV Garoua and local collection They were planted 1n pure stand 1 small
plots in RCBD every year Groundcover, biomass and soil temperature were measured
Nodule formation was also observed

From 1991 to 1993, Mucuna pruriens provided the earliest and most complete cover
(60 days after planting) Mucuna and Canavalia species accumulated the highest biomass
Late pigeon pea and Canavalia stayed green the longest Soil temperature was often
negatively correlated with cover crops 1 ¢ lower when biomass was higher Nodules were
found 1n all species tested except Canavalia and Cajanus cajan Most of the nodules were
pink 1nside (except cowpea) mdicating that they were actively fixing mitrogen Seed
production was influenced by the genotype and environment

Observation of Pigeon Pea and Cassia siamea Hedgerows and Associated Crops

While alley cropping 1s
considered to be a biologically
sustainable cropping system in the |  erain Yiew (tha)
humud and subhunmud zones, 1t may not
be appropriate 1n semu-arid areas The 100 kasha TSP In 1991
tree species which are most adapted to | _ | B0 ka/na uree In 1992
dry condittons may be those which
most compete with an associated crop
for soil moisture Thus, from 1991 to

1993, trials were conducted to observe

14

\'—’——‘__—/ Na Faertllizer
Neoxt

the growth and response to pruning of Chssla
pigeon pea Cajanus cajan and Cassia | | . ' , ,
stamea and the yield of associated 0 1 2 3 4 5 6
crops The trees were established m DISTANCE FROM GASSIA (m)

1990 Plgeon pea was plaﬂte d at the Note Rows at 2 4 and 3 2m from Cassla wers harvested together
onset of the rains every year In 1991,
associated peanut yields were lower 1n
the two rows next to the Cassia
stamea hedgerow than 1n the central
rows which were one meter or more
from the hedgerow (table 1) Pigeon
pea depleted soil moisture and reduced yield of associated peanut In 1992, grain yield i the
central rows of the Cs plots was equal to that of the umplowed control Yields i plowed
plots were 25% higher, possibly reflecting improved moisture or fertility status due to
incorporated residues (table 2) Cassia siamea hedgerows also produced substantial amounts
of firewood and did not compete with an associated sorghum crop (FIG 1)

Figure T Sorghum grain yield as function o
distance from Cassia stamea hedgerow at Mouda,
1992
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Cotton was planted 1n 1993 in Cassia siamea and Cqjanus cajan hedgerows Although
there was no competition for moisture, Cassia siamea significantly reduced cotton yield
because of shading Cajanus cajan was also depressive on cotton yield but to a lesser extent

(table 3)

Table 1  Pod and hay yield of peanut in central and border rows of plots with Cassia siamea or mo

hedgerows, 1991

-- Peanut Pod Yield --

-- Peanut Hay Yield --

Central Border Central Border
Treatment Rows Rows Rous Rows
kg ha™
No tree 1620 1660 2580 2560
C siapea 1610 1430 2390 2460
SE ns ns ns n s,

Table 2 Grain and stover yield of sorghum 1n central and border rows of plots with Cassia siamea or no

hedgerows, 1992

--~= Grain Yield ----

--- Stover Yield ---

Central Border Central Border
Treatment Rows Rows Rows Rows
kg ha™
No tree,
Not Plowed 1070 1360 3890 4350
€ _slamea,
Not Plowed 1050 1440 4680 5170
No Tree,
Plowed 1330 1710 5540 5570
SE ns ns ns ns




Table 3 Cotton yield (kg/ha) in central and border rows in different treatments at Mouda, 1993

Treatments Central rows Borders rows
Tree, plowed 510 ab 590 a
Cass1a siamea P 375 be
Cajanus_cajan 496 ab 503 ab

No tree not plowed 396 be 451 abc
Heans 434 480

LD (5%) 139

Striga Research

Technology generation for control of § hermonthica usually focuses on current year
control to protect the sorghum crop A successful technology must also reduce Striga seed
populations, thereby reducing Striga pressure in subsequent years

In 1991 two trials were conducted to evaluate the effect of Striga control with
herbicides for two cropping seasons (1989 and 1990) on densities of emerged Strzga n
control years and of Striga seed and plants 1n subsequent years The herbicides 2,4-D,
Garlon, Paraquat, and Buctril and Urea solution (20%) were compared to handweeding of
Striga and a control treatment Reduction of emerged Striga density during the two years of
treatment was greatest with 2,4-D and Garlon Sorghum gram yield was greatest with Urea
solutton Subsequent Striga seed densiies were not sigmificantly different although
substantially lower 1n the 2,4-D treated plots (table 4) Emerged Strzga densities in subsequent
years were generally not significantly related to previous herbicide treatments

In 1991 and 1992 an important researchable issue was also the appropriate distance
between sorghum and cowpea plants seed at planting Sorghum/Cowpea ntercrop did not
sigmificantly reduce Striga emergence However, the number of Striga carrying mature
capsules at sorghum harvest was significantly lowest in cowpea/sorghum tercrop The
lowest density of mature capsule-bearing Striga plants was obtained with one hole of cowpea
containing two plants between two pair of sorghum holes while the highest was 1n the pure
sorghum treatment However the highest yield of the intercrop was when two holes of cowpea
(each containing one plant) were placed at 5 cm from each pair sorghum holes (table 5)

In 1992 and 1993 the mtial Strzga seedbank was determined before surperimposing
our "best bet technologies” to reduce Striga seed 1n the soil Previous treatment was again
a non significant factor 1n Strzga seed density (table 6 )

79



Table 4 Striga seed density (kq'1 so1l) 1n 1991 and 1992 following
Striga suppression for two years with herbicides or handweeding,
Experiment 1 Separation of Striga seed from so1l with sucrose
solution 1n 1991 and K400, solution in 1992

Treatnents 1991 1992
Control 1375 280
Handweeding 567 367
2,4-D 508 173
Urea Solution 1125 347
Buctral 1092 283
Paraquat 767 313
SE 256 ns

Table & Sorghum (S-35) and cowpea (Vya) yields in trial of sorghum/cowpea intercropping, 1991

Cowpea
Treat-  Planting ----Sorghun---- Cowpea Striga w/
nent! Density Grain Stover Cover Grain Hay Capsules_

ha’l kghal  tha'l % kghal tha’l ha™l
ol - 740 155 - -—- ———- 10,400
T2 42,000 950 155 58 300 155 1,600
I3 42,000 730 164 79 360 285 2,300
T4 42,000 690 1 54 64 320 185 2,100
75 42,000 860 135 67 360 1381 4,300
76 42,000 1180 214 66 320 2 24 2,300
17 21,000 910 166 22 200 078 7,400
T8 42,000 910 158 49 310 132 7,800
SE 220 023 7 61 032 2,500

Table 6 Imitial Striga seedbank and fraction of seed emerged, Mouda,1993

Treatnents Striga seed/m2 Striga emerged /m2
Djiqari 170800 a 73 a

835 126000 b 66 @
Djiqar1fVya 84000 ¢ 60 a
835/ Vya 75000 ¢ 56 ab
Djiqar1/2,4-D 61000 ¢ 29
$35/2,4-D 162000 ab 56 ab

SE 10832 8
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Study of Moisture Management in Muskwan Sorghum

The major limiting factor in Muskwar1 sorghum 1s the amount of moisture which
1s present 1n the soil at the time of transplanting (beginning of the dry season) A study was
conducted to quantufy moisture depletion by the crop at two sites through ntensive soil
sampling Total moisture loss from 0 to 80 cm depth was 105 ¢cm at Mouda and 130 cm at

Salak Soil surface treatments (native grass mulch or superficial plowing) did not decrease
so1l moisture loss 1 1991 and 1992

5 2 5 IN-SERVICE TRAINING

The TA, Dr RJ Carsky helped sorghum Agronomy Unit for transition to
independent functioning without a TA This by giving more responsibility to counterparts in
planning, desining and budgeting experiments Another area of training was computer use
knowledge especially for statistics, word processing and graphics and the preparation of
reseach results for publications A technician was fully trained to record data in various field

experiments The TA coordinated training of PNVFA subject matter specialists and divisional
supervisors 1n about 10 sessions per year

5 2 6 PRIORITIES FOR FUTURE RESEARCH

a) Quantfication of Striga hermonthica seed bank with best technologies

b) Laboratory screening of false hosts of Striga hermonthica which might
then be incorporated into sorghum-based rotations or mtercropped with
sorghum

C) Quantification of N contribution to second year cereal crop of first
year improved fallows left as mulch during dry seasons

d) Continued search for appropriate fallow species

527 PLANS TO SUSTAIN RESEARCH EFFORT

Despite the economic hardship, we count on the Government of Cameroon to
provide funds for research Mimimum activities can be maintained through bilateral assistance

such as Projet Garoua II Another possibility 1s to write a grant appplication for research
proposal
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6 0 TESTING AND LIAISON RESEARCH UNIT

61 TLU BAMBUI

6 11 INTRODUCTION

The TLU-Bambui 1s the original Testing and Liaison Unit  Established 1n 1981, 1t 1s
based at the IRA Bambu Station (1500 m a s I) in the N W Province and 1s responsible for
farming systems research n the Western Highland Zone of Cameroon (1€ NW and W
Provinces), with an emphasis on maize and rice-based cropping systems Withun this period,
it tunctioned with 2 expatriates (1 Agric Economust and 1 Soil systems Agronomist), 3
national counterpart researchers and 4 agricultural technicians reduced to two the last year

6 1 2 OBIJECTIVES

The TLU was designed to serve as a linkage between research and extension/farmers
The original objectives of the TLU, listed 1n the Project contract are

- to tramn extension personnel and agricultural techmicians,

- to design the methodology of on-farm trials/demonstrations,

- to coordinate the on-farm testing program,

- to study the results mcluding the socio-economic impact of proposed
recommendations,

- to feed back on-farm research results and information on researchers,

- to translate research results mto recommendations to be extended to farmers,

- to develop, release and ease the adoption by farmers of appropriate agronomic
packages

6 1 3 CONSTRAINTS

The constraints most limiting on the work of the TLU Bambui during the last 3 years
included

- lack of adequate field lab facilities,

- non departure of national counterparts for Ph D trammng,

- continued IRA workers’ strike over unpaid salaries,

- a volatile political situation that prevented TLU staff from gomng out to therr on-farm
research sites,

- the lay-off of many MIDENO VEW’s that constituted the main technical labour force
of the agricultural Extension service i the NW Province

- difficulies at the end of 1993 mn getung financial support because of the
announcement of the anticipated phasing of the project out by April 1994
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6 1 4 ACCOMPLISHMENTS

A second generation of varieties (¢ g maize varieties ATP, Synthetic 3 and 4, Early
White and HAP, and the TOX rice varieties), that entered on-farm testing m 1989,
incorporated additional characteristics desired by farmers, a result of TLU feedback to the
breeders These included harder (flinty) gramn for longer storage life, earliness, shorter
plants, tolerance to low pH soils, and adaptation to the high altitude zone for maize, and,
enhanced grain quality (long, narrow, translucent, slender graimns) for rice, to make i1t more
competitive 1 the market with imported rice from Asia These varieties of maize and rice are
being extended to farmers

The on-farm trials program was complemented (and motivated m later years) by
farmers surveys single visit descriptive, resource monztoring (descriptive), and rapid rural
appraisals, (RRAs), retention and diffusion studies RRAs (diagnostics) helped identify
research topics important to solving farmers’ problems (e g , assessing storage losses, erosion
and soil fertility problems)

The TLU also mitiated a program of jomnt researcher-farmer managed on-farm soil
conservation (mainly use of contour bunds for erosion control) and soil fertility improvement
(Tephrosia fallow) trials in 1991-93, in collaboration with the Provincial Delegation of
Agriculture Adaptive Research Service and U S Peace Corps 10-year Agroforestry Project

Efforts were made to come up with a completed soil map for the North West Province
mitiated by MIDENO now available and produced 1n colour, the characterization of the NW
Province and Upper Noun Ruver soul fertility based upon parent materials

It also finalized the research on lime study, the adequate phosphorus maintenance on

the group 1 and 2 soils and the adaptability of the 2nd generation of maize varieties on the
defined so1l groups

Screening of 3 soyabean lines for grain yield, severity of leaf spot diseases mncidence
and seed viability was made with the collaboration of IITA and PDA, NW Province They
are ready for on-farm testing

The first two IRA/NCRE maize hybrids were tested on-farm and significantly yielded
higher than the commercial ones from the Pioneer Seed Company, at the recommended nput
level in the large maize producing areas (Ndop & Noun Plains)

The TLU was also actively participating 1n training activities 1n line with the start up
of the National Traiming and Extension Project (NTEP) in the West Province This new
engagement i the W P should presage an 1impact m terms of significant farmer adoption of
IRA/NCRE mmproved maize varieties in the West simular to that already experienced 1n the
NWP

The TLU trial program comprised 3 major themes Varietal testing, soil fertility
management/characterization and cropping patterns

83



1991

Survey of Farmers Traditional Maize Stores. A survey of farmers maize stores, mitiated
in 1990, was completed in 1991 The objective was to obtain accurate estimates within

zones Losses were of 2 kinds quantitative (% weight loss), and qualitative (% damaged
weeviled or moldy grans) The study was carried out collaboratively by TLU and the FAO
Postharvest Food Loss Reduction Project It entatled sampling maize ears from 40 stores at
regular ntervals, followed by laboratory assessments of loss Farmers were mterviewed
about household characteristics, storage practices and maize use patterns  Potential
quantitative losses 1 the Mid-altitude zone (Ndop 1200m) were assessed at between 0 1 and
35% (mean=7%) Assessed qualitative losses ranged from 2% to 64% (mean=23%)
damaged grains (by weight) in the last storage period (August) The average value of storage
losses to the Ndop Plain farmer storing 2 5 tons of maize (shelled equivalent) was estumated
at 15% (23,000 CFA)

On-Farm Mid-altitude Maize Vanety, In the 3rd year of on-farm testing of 2nd

generation maize varieties, 3 new varieties were compared with an already released variety
(COCA or KASAI) and the farmer’s LOCAL variety The single replication trial was set out
on 56 farms in the NWP and WP 1n the first season (Mar-Sept) A shightly modified version
of the trial was planted during the 2nd season (Aug-Dec) on 25 farms 1n 2 zones in the NWP
where maize 15 double-cropped (Bali and Mbingo-Fundong axis) New varieties tested
included ATP, SYNTHETIC-3, EARLY WHITE and MSR (end season trial) Fertilizer was
applied at a low level (100kg 20-10-10) and most management decisions left to the farmer
The maize was intercropped with soybeans In the 1st season, the new varieties outyielded
the farmers’ LOCAL varieties by a mean 0 § t/ha (24 %), but did not outyield the released
varieties With the exception of Early White, farmers assessed the new varieties as being
superior to therr LOCAL varieties  Specific characteristics of the new varieties (e g , yellow
color and flinty grams for the ATP variety) were of special interest to subsets of farmers,
demonstrating the differences n preferred maize characteristics among farmers 1n the area
In the 2nd season trial, no new varieties yielded more than the LOCAL variety

On-farm High-altitude Maize Variety. New high altitude maize vaneties were tested on-

farm for the third year in the Western Highlands of the NWP The trial design was 1dentical
to that used in the mid-altitude maize variety trial (See above), with phaseolus beans replacing
soybeans as the mtercrop Varieties tested included HAP, POOL 9 and IMPROVED-NDU-
LOCAL, with a LOCAL variety check The trial was set out on 27 farms After 2 years
of promising results for the HAP variety, results that gave the TLU reason to hope that the
1st improved high altitude maize variety would be released in 1993, HAP performed poorly
n 1991, yielding no better than the LOCAL variety Moreover, most farmers ranked their
LOCAL variety first 1n overall performance A new maize disease in the area, Phaeasophora
leaf spot, widely attacked all varieties in the trial, including the LOCAL
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1992

On-Farm Trials Maize Variety The overall objectives of the on-farm trials were

- Evaluate adaptability of new improved varieties to the different environments n the

arca

- Provide an opportunity to the farmers to assess the new varieties within their various
cropping systems,
- Use the feedback from farmers as basis for improving technology and future research

plans

Four 2nd generation open pollinated mid-altitude maize varieties (ATP, Synthetic,
Kasai and Early White) were tested for adaptability to farmer cropping conditions for 2 years
In the second year, sites selection covered the major soil groups (Table 1) on the soil map
mcluding the high-altitude zone where HAP variety was tested on group 4

Table 1 Grain yield (kg/ha) performance of improved mid-altitude maize varieties on different soil
groups in the Western Highlands
So1l Group Early Syn 4 Syn 4 Local Kasai ATP So1l Group
Description White High Pert  Low Fert Mean
1 Basalt with ash 1448 2651 2097 1448 1577 1756 1837
1nfluence
2 0ld basalt No ash 2706 2944 2889 2592 2904 3108 2857
3 Granites 2891 3415 3461 2684 2869 2947 3045
S E Soil Group 27
Varieties 119
Zone ¥ variety 206
Cv 28%

Table 2 Chemwcal Characterastics of Surface soil samples from three different soil groups in the Mid-altitude zone

So1l oc Tot¥  Avall  pH pi kel K Hy Ca ECEC CECC Base Base
Group === e #o ol Sat AL,
Description ng/kg ===e ~leg jl00g - e -3
Basalt 5 95 0406 120 515 4 48 039 182 290 646 2420 228 1375
with ash

influence

0ld 13 0463 115 537 483 0 45 249 759 102 221 386 28
basalt with

no ash

Granites 523 0338 145 515 4 56 072 248 539 95 234 16 B4

/anels

* Bray 2 Available P
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Conclusion

Under poor environment (soil fertility, Table 2) conditions generally encountered on
farmers’ fields variety ATP 1s the least affected (most stable) by changes 1n soil acidity This
15 especially so in soil groups 2-3  Synthetic 4 showed about the same tolerance to low soil
pH as ATP The farmer however, gave greater yield response to soil acidity amendments and
ATP appears more tolerant to high Al Saturation

The following recommendations summarize the 4 years on-farm maize variety trials
In the mid-altitude zone (1000-1500 m a s 1) synth 4 1s recommended for acid soils with
strong volcanic ash mfluence (soil group 1) and acid soils derived from granites (group 3)
On soils formed on older basalts where volcanic ash influence 1s now to minimal, ATP 1s
recommended for both resource poor and medium farmers Farmers who can afford up to
300kg/ha 20-10-10 compound fertihizer should continue with kasai in this zone ATP 1s
equally recommended for resource poor farmers whose preference 1s for the yellow maize in
soil groups 1 & 3

For the mgh altitude zone, HAP appears to be a viable alternative for farmers who
can afford a higher dose of fertilizer for their maize crop

Finally, seed multiplication for ATP, Synth 4, Kasai and HAP on a large scale 1s
recommended

Maize Mmikit Trials Since 1991, the objective of the minikit program has been redefined
so that farmers and extension workers’ assessments become a major concern Evaluation
questionnaires comprise 3 sheets nstead of one Forms 2 and 3 deal with post harvest
operations and extension feed back respectively

The approach has been improved and benefited from the NAET program implemented
in West Province with well trained and qualified extension agents, on the contrary of the NW
Province where agricultural extension services are getting loose because of MIDENO
workers’ salary strike and the lay off of most of them Much more reliable information was
obtained and will help the TLU Zone areas in recommendation domains with respect to major
constraints, opportumities and farmers’ aspirations Up to date, 3264 munikits have been
dsstributed to extension staff in the Western Highlands

Hybrid Maize Population x Fertilizer. The Western Highlands Maize Breeding Unit has
to date developed two hybrid maize varieties adapted to the mid-altitude zone of the area

The objective of this trial was to develop an on-the-shelf technology for hybrid maize
production in the mud-altitude zone of the Western Highlands

Results showed that plant density (40,000, 52,000 and 60,000 plants/ha) and N rate
(40,80 and 120 kg N/ha) significantly affected gramn yields at IRA sub-station Babungo
While the only significant treatment effect was plant density in Mban Birm1 (Ngaoundere IRA
sub-station) Lack of response to P (50, 100 and 150 kg P,0,/ha) was due largely to previous
P applications at both sides There were no mnteractions between density and fertilizer rates
at both sites even though average ear weight per plant decreased significantly with increasing
plant density and tended to rise with increasing N rates
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The conclusion from both sites 1s that opttmum plant density for the hybrid maize in
the mid-altitude 1s about 50,000 plants/ha A mitrogen fertihizer rate of 80 kg/ha and the P
recommendation for open pollinated variety 1n an environment should be sufficient for hybrid
maize 1n the zone

Maize/lLegume Intercropping Adaptability of new NCRE mid-altitude maize varieties
(Synth 3, Early White (EW) and ATP) to intercropping with food legumes- (bean phaseolus
ap and soyabean Glyxine max) were tested for 2 years at full recommended densities (40,000
plants/ha for maize, 267,000/ha for soyabean and beans) and fertilizer rate (80-20-20/ha) at
Mfonta and Babungo

The results (Table 3) showed that bean or soyabean ntercrop consistently reduced
gram yields compared to that of sole maize crop The severity of yield reduction was 1 the
order of magnitude Synth 3 > EW > ATP > Local The differences among the varieties
were significant (P < 05)

The 3 improved maize varieties were higher yielding than the local ones at both
locations  Although maize followed the same trend under bean or soyabean intercropping,
the interaction between maize and legume was not significant Beans intercropping affected
maize yield more than soyabean The inference of the lack of significant interaction between
the maize varieties and the legumes 1s that there 15 no need to select separate maize varieties
for adaptability to bean or soyabean intercropping without modifying theirr vegetative
architecture

Table 3 Maize variety/Food Lequme Intercropping over 2 locations’ malze grain yields, kg/ha (1991-92 pooled
data)

Haize* Sole  Crop  Intercropped with Beans Intercropped with soya Means  (maize var )
Variety

Bab Mf Bab HE Bab HE Bab Mf
Local 6522 2435 4588 1539 4492 1521 5201 1965
Syn 3 8572 2601 5877 2481 6143 1851 6844 2311
ATP 7325 2250 4935 2068 5627 1915 5962 2077
E White 7144 2647 4913 2270 5822 2132 5960 2356
Hean 7391 2483 5078 2089 5521 1955
CV% 184 235

LSD ¥ 751 348
LI 651 302
VLI NS NS

"V = malze varlety Bab = Babungo
LI = Lequme 1intercropping Mf = Mfonta
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When 4 separate study was set up at Babungo to study the effect of N fertilizer (0, 40,
80 and 120 kg N/ha) on the productivity of maize/food legume mntercropping, results showed
that competition between maize and the intercropped legumes for N was offset only after
application of 120kg N/ha, confirming that maize grain yield reduction observed is due
mostly to strong N competition from the legumes These results don’t indicate any direct
benefit by maize from N fixed by the legumes growing concurrently with maize

Soyabean International Observation, Babungo In 1991-92, Soyabean International
observation trial organized by the IITA was planted at Babungo The objectives were

- test the adaptation of soyabean cultivars under a wide range of environmental
conditions,

- provide research workers an opportunity to compare local and introduced cultivars,

- provide a source of new germplasm which the cooperator may use directly or
mncorporate 1nto his or her breeding program

Frog-eye leaf spot (Cercospora sojina) was the most important disease encountered
at the experimental site There was no relationship between maturing date and seed viability
(% germnation), but the early maturity lines appear to be higher nodulating than the late and
medium maturing lines

Based on grain yield, severity of leaf spot disease incidence and seed viability, the 3
top ranking lines were TGX 1448-ZE(M) > TGX 1440-IE(M) > TGX 1447-3D(M) The
seeds of these 3 lines were multiplied for further tests of adaptation to Western Highland
environments

So1l Amendment and Fertihizer Effect on Maize, The trial was mitiated in 1989 to
compare the effect of three levels of fertilizer (0-0-0, 50-60-50, 100-120-100 kg/ha of N,

P,0, and K,0 respectively), manure (compost), organic matter (plant residues) and 5 tons of
dolomite on maize yield The amendment treatments were applied once 1n 1989 and fertillizer
treatments to maize every year The residual effect of amendments were assessed for 5 years

The 1992 results showed that only fertilizer application significantly (P<0 5)
increased maize grain yield at all levels As i years 1990-91, the liming treatment increased
maize yield (not sigmficantly) when compare to other amendment sources, ncluding the
check (4 93 tons/ha vs 4 15, 4 25 and 4 73 tons/ha) There was no fertilizer x amendment
interaction indicating that the response was not influenced by the type of amendment and that
yield increase was only due to the fertilizer effect The hme and highest fertilizer level
sigmficantly increased the plant height

Rapid Rural Appraisal Survey of Ngie During the week of July 12-18, 1992, two TLU

researchers jomed a muludisplinary team of 11 agricultural researchers from different
institutions and an Agroforestry Peace Corps Volunteer to carry out a RRAS (Rapid Rural
Appraisal Survey) of Ngie (a single clan enclave in Momo Division in the NW Province)

The survey mdicated that the most important factors hmiting farmers’ efforts 1n the area of
crop production, soil conservation and agroforestry were the following in the order of

importance
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1) Soil degradation (severe erosion and fertility decline),

2) Tree/crop damages by cattle and small livestock,

3) Unclear demarcation between grazing and crop lands,

4) Deforestation and overcropping of land,

5) tree planting will be hampered by a land tenure system,

6) Uncontrolled bush fires that destroy trees and the microflora,

7 Lack of extension staff trained in proven soil conservation methods

1993

Production of So1l Map of North West Province. In collaboration with IRA Ekona and
the Adaptive Research Unit of the NW P D A, Bamenda, the stalled soil map of the NW

Province mmtiated by MIDENO was completed and produced in colour The map, on a scale
of 1 200,000, provides adequate detail for planning soils resource management

Soil Fertility characterization of Province an er n Ruver of
Province. The objectives of the exercise were to provide soil fertility data for the various soil
groups 1 the Western Highlands and 1dentify researchable soil fertility constraints for future
research planning purposes in the Western Highlands Five soil groups were established
based upon parental materials and supported by soil (0-15¢m) and maize earleaf analysis data
(see annual report 1993)

Group 1 Soils on low lava basalt with more volcanic ash influence (Bamenda-Bafut
axis, Mfonta Plain, Babanki-Belo axis, Batibo-Ashong-Bali crescent)

Group 2 Highly weathered soils on ancient basalt without recent volcanic ash nfluence
(Upper Noun Ruver area, Babungo in Ndop Plain)

Group 3 Soils on granites and other basement complex rocks (Misaje, Mbengwi,
Babessi, Nwa, Tabenken)

Group 4 Soils formed on high lava basalt (Bu1 and Ndonga Matung divisions)

Group 5 Soils formed on trachytes/Basalt (Fundong Plateau)

"Ankara" land preparation System Ankara 1s the art of slow burmng grass buried under
ridges The practice has been found highly rewarding 1n the year of preparation Crop yields

decline sharply 1n subsequent years

Soil analysis before and after ankara (Table 4) showed that the practice has the
tollowing attributes

(a) Shight amelioration of soil acidity
(b) Massive release of available P
© Increase in soil exchangeable K
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(d) Enhancement of soi1l N release
(¢)  Complete control of the noxious elephant grass weed
(f) 30-40% loss 1n soil organic matter

(g9  Effects of N released through ankara lasted only one cropping season, making the

system non-sustainable

Table 4 So1l properties under ankara and surface burning trash
Mfonta 1992 Chemical Characteristics

Treatment Physical Characteristics

<o 2-20m  20-50m  250-500m pH oc Tot N3 Avail P
ppu

Control 367 405 01 127 53 10 1 069 12 0
Ankara 190 529 15 1 13 0 5 6 61 0 46 3 5
Surface 360 409 120 11 55 10 1 0 67 15
burn

Na K Mg ca mB A B EEC  CEC Base sat

------------ === ==-= - peg/  100g-=  mmew mmemem emeeee
Control 020 046 238 43 735 010 027 78 3205 225
Ankara 026 098 265 453 83 000 033 868 202 410
Surface 011 08 247 495 840 012 020 872 3258 250

burn

The studies on the residual effects of ankara showed that the following year 1993, the
control plot + fertilizer (200kg/ha 20-10-10 compound fertilizer) outyielded the ankara plots

(Table 5), showing the short life of the practice

Table 5 Effect of Ankara and fertilizer on maize yield {kg/ha), Mfonta 1992-93

LAND PREPARATION 1992 1993
Control 1005 817
Control + Fertilizer 2342 3945
Ankara 6899 2018
Ankara + Fertilizer 5802 4906
Surface burning 1457 834
Surface burning + Fertilizer 2179 3292
Mean 3281 3635
LSD {0 05) 429 978
SE 244 558
v (%) 10 30

Pertilizer = 200kg/ha 20-10-10 compound
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Maize Retention Survey. The TLU began observing farmer’s technology retention as early
as 1987, during a survey on participating farmers in the "minikit" trials 1n all previous years
(1983-1986)

In 1991, 86 farmers 1n the mud-altitude zone who had maize variety trials on therr
tfarms 1 1989 or 1990 were regularly visited and interviewed Results of these interviews
revealed that mean retention rates for the improved maize varieties (1 ¢ % of farmers still
growing at least 1 improved variety on a part of their farm in subsequent years) was 91%
By variety, Kasai I, Coca and ATP had the highest retention rate with 83%, 44% and 28%
respectively  Sixty nine percent (69 %) of the respondents retained only 1 improved variety,
while 23% retained 2 varieties Although 4 to 8 varieties had been tested on each farm,
farmers were encouraged to keep seed and plant more than 1 or 2 new varieties the next year
Preservation of seed was apparently the key problem Farmers retaining at least 1 improved
variety planted 1t on an average 51% of theirr maize land, which means that the improved
varieties were established on 46% of the total land area planted to maize Eighty-three
percent (83%) of the trial farmers who had tested KASAI planted 1t on 43% of their maize-
cropped land, or 36% of total maize land For COCA the figures were 44%, 36% and 16 %,
and for ATP, 28%, 37% and 10% respectively

In 1992, the TLU team repeated the retention survey on the farmers participated in
the "minikit" Trials of the previous years (1983-1990) Questionnaires were sent out to the
West and North West Provinces to be conducted by the AVV and VEW’s from the DDA or
Agricultural posts The continuous cropping of the improved maize varieties was achieved
despite various problems The participating farmers (50%) said the maize usually weeviled
in their stores Some reported bird destruction (16%) and animal damages (11 %) with cattle
and goats contributing for 4% For the characteristics they sought for p1oducing maize, yield
came first, taste second, earliness third with the mean rank bemng 2,3, and 4 respectively
Here COCA and KASAI one more time gave thewr proofs with 41% retention rate of each

In 1993, the retention survey was repeated on the participating farmers with the
munikit trials from 1990 to 1992 The objectives were to assess the mmpact of on-farm maize
variety test on farmers’field and the tested varieties of retention rate  The list of 379 farmers,
taken from 1990-92 minikat trials was our reference 114 farmers were randomly selected
The sample s1ze for each variety was proportional to the number of participants receiving that
variety The results of 1993 survey are presented 1n Tables 6, 7, 8, 9 and 10 1t appears that
53% of farmers still grow the improved maize on an average of 24% of ther maize land
The IRA varieties were established on 13% of the total land area planted to maize By
variety, Synth 3 and MSR were ghly retained, 75% and 71% respectively

When assessing spectfic charactenistics of new varieties, in comparison with the local
(tarmer’s vanety), the respondents found that, on average, the new varieties do not store as
well but taste better and have better cooking quality and color (Table 9) For the contribution
of improved varieties to the utilization of the maize harvested, some of the participating
farmers said that the new varieties increased their rate of consuming maize, quantity of
maize sold, production of corn beer and the quantity of feed for chickens, and brought them
to think about the production of feed for chickens
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Table 6 Maize Minikit retention rate per variety (%) and 1ts influence on the land use

BACOL CHS  ATP  KASAI MSR KK COCA  EARLY EK SYN3 CMS  ALL
8704 WHITE WHITE  YELLOW 8501
N 4 5 17 23 21 4 4 5 6 12 6 107
RR (%) 50 40 47 52 2! 25 2% 20 %0 75 50 53
LPINV/F 23 10 19 28 33 19 13 15 21 27 18 24
(%)
o3

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

RR = Retention Rate

LPIMV/F = Land planted with improved malze variety per farmer
TL = Total land (%) = Retention rate (%) X (Aver land planted with improved maize varlety by each
retaining farmer)

Table 7 Elements of technology diffusion

BACOA (CMS  ATP  KASAI MSR EX C0CX EARLY EK SYN3 (CMS ALL
8704 WHITE WHITE  YELLOW 8501

N 4 5 17 23 21 4 4 5 6 12 6 107
R (%) 50 40 47 52 71 25 25 20 50 75 50 53
N, 4 5 17 20 21 4 4 4 6 12 6 103
CH(%) 50 60 47 55 67 25 50 50 67 75 67 58
§ NS 20 13 19 19 15 21 30 7 21 11 6 16

MS = Malze sold

GM = Gave malze

N, = No of farmers who received malze varleties

K, = No of farmers who responded to the question of qiving maize to others

Table 8  Degree of Utilization of the new technology

BACOA CHS ATP  KASAI MSR EK C0CA  EARLY EK SYN3 CMS  ALL
8704 WHITE WHITE  YELLOW 8501

¥, 4 4 15 20 19 3 4 3 6 12 6 96
IV+F 50 50 27 20 42 33 0 33 0 33 0 27
IV-F 0 0 27 40 37 0 25 0 50 42 50 3
F-IV 50 25 13 20 21 33 0 0 17 8 17 18
None of
then 0 25 33 20 0 33 7% 67 33 17 33 23

VT = Improved varlety with fertilizer
IV-F = Improved variety without fertilizer ©

F-IV = Utilize the fertilizer without using the 1mproved variety

Ny = No of farrers who responded to the question of applying fertilizer
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Table 9 Assessment of Spectfic Characteristics of IRA Maize in Comparison with local (%)

Storage quality Cooking quality Taste quality Grain color
N4 9 96 92 93
Better 21 78 75 30
The same 16 13 15 5
Poorer than local 63 9 10 15

N4 = Number of respondents

Table 10  The contribution of improved varieties in the utilization of wmaize harvested (%)

CHS EX CMS COCA BACOA  EK ATP  HSR SYN 3 KASAI  EARLY ALL
8501 YELLOW 8704 WHITE WHITE
N5 6 5 5 3 3 3 15 18 1 21 5 95
No 50 40 80 100 33 100 80 72 73 62 80 69
contrib
contrib 50 60 0 0 33 0 7 6 27 33 20 19
for one
aspect
nore than 0 0 20 0 33 0 13 22 0 5 0 12
one
aspect

N5 = Number of respondent

Rice Minikit 1in Menchum Valley

Since 1989, the TLU has been testing the 2nd ggneratu)n of rice varieties (2 TOX
lines, IR 7167-33-2-4) that have the characteristics of having long, slender and translucent
gramns that make them more competitive 1n the market than the bold grain types (ITA 222,
CICA8, CISADANE, etc ) All of them yielded at least 7% more than the local variety

which 1s an old mmproved variety (ITA 222), and were preferred by all 17 participating
farmers

Hybn 1ze Stepwise Trial

This was a follow-up of an on-station trial started mm 1992 and examined farmer’s
reactions to hybrid maize n larger maize production centers of the Ndop Plain and W
Province It consisted of 6 treatments 1) local variety + farmers’ nput level, 2) Improved
O P vanety + farmer’s mput level, 3) improved O P + 300kg/ha 20-10-10, 4) IRA hybrid
+ 300kg/ha 20-10-10, 5) IRA hybrid + 300kg/ha + 40kg N/ha and 6) Pioneer Hybrid +
300kg/ha + 40kg N/ha, arranged in a RCB design with 2 replications/farm planted on a
farms 1n the mid-altitude zone divided nto 2 site, based on soil grouping and 2 farms on low-

altitude zone (Santchou and Bamtoum III) The maize yield results are presented in Table
11
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Table 11 Hybrid technology on-farm Evaluation over different sites

Treatments? site IF (0=11)  ste It (e7)  sute 11ID (n=s)
Local + Fy 55 44 44
Kasal/Synth 4 / CHS 8704 + F, 73 56 60
Kasa1/Synth 4 / CHS 8704 + F, 77 538 67
IRA Hb-MA/Hb-LA - F, 94 82 81
IRA Hb-MA/Hb-LA + F3 87 80 74
Pironeer Hb-MA/Hb-LA + F, 73 87 51
Mean 77 68 63
LSD (0 05) 11 NS 13
SE 06 17 07
v 3 143 255 205
a B = d0-00-20 * Kasal, IRA Hb-MA & Pioneer Hb-MA were planted at Galim, Fbot and
Babungo
F, = 60-30-30 + Synth 4, IRA Hb-MA & Pioneer Hb-MA were planted at Bafole, Bansoa and
Bamendou I
Fy = 100-30-30 b CMS 8704, IRA Hb-LA and Pioneer Hb-LA were planted at Santchou and
Bantoun  III

At the highest fertilizer level F,, the IRA maize hybrids significantly (p<0 05) out-
yielded those of Pioneer Seed company both at site I and I1I respectively that couldn’t even
do better than O P varieties at the F, level (except at the Site II) Also at the F; level, all
IRA hybrids yielded higher than the O P ’s At thus modest investment an average of 28 5%
yield increase was realized An additional 40kg N/ha to F, caused a general decrease 1n IRA
Hybrid yields at all sites, indicating that the optimum level should be between F, and F,
Medium and large scale maize producers capable of investing a little more on fertilizer and
seeds can make good profit on hybrid maize production

Fiel libration for maize P requiremen

This trial was established 1n 1991 at IRA Mfonta and Babungo to determine the pattern
of maize response to P levels for maize 1n 2 different soil groups In 1992, the plots (mam
plots) were spht 1n three 6m x Sm small plots (split plot) and additional treatments of 0, 100,
and 200kg P,0; were super imposed on the origmnal plots turning the design to a split plot in
a RCBD with 4 replications  Soil and plant analyses along with grain yield will be used to
calibrate optimum levels of available P for maize m both sotils

Preliminary data on the relationship between soul tests for available P and maize grain
yteld showed that Bray 1 and 2 tests were strongly correlated with grain yield at Babungo
The contrary was the case of Mfonta There appears o be a need for a new soil test method
for assessing available P 1n those soils formed on low lava typified by Mfonta The results
of 1993 soil analysis will be used for calibration
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Maize yield responses to tresh P application in 1991 and to the residual effects of
applied P n 1992 aic shown m Table 12 In the year of application, 50kg P,0;/ha appeared
adequate at Babungo On the contrary small increases in yield were obtained with increasing
P rates at Mfonta The response pattern was however, clearer for the residual effects
Except for the contiol and the 2nd year’s 50kg/ha treatments wheie there was reduction n
yield, maize yields 1n the 2nd and 3rd years after P application were generally higher than
in the 1st year Maise yield mncreased with increasing rates of previous P apphication  These
increases were signiticant up to 100kg P,0s/ha at Babungo and 200kg P,0,/ha at Mfonta

Table 12 Grain yleld response of Maize to Phosphorue, oapplication

Grain Yield, kq hat

Babungo Mfonta
1991 14992 1993 1991 1992 1993
P rate
kg ha'l
residual effect Residual effect
0 5774 4664 6261 2176 1262 3948
50 7061 7557 6839 2521 2496 3257
100 6155 8332 6795 2629 3141 3719
200 5666 8907 6500 3085 5372 4453
300 5852 9237 6714 2837 5708 4191
SE of
Mean 455 684 466 190 615 503
cCV (%) 15 11 7 14 18 13
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On-Farm Evaluauca of low farmer’s fertilizer rate for maize grain yield

This was the evaluation of farmer’s fertilizer rate for maize n different soil groups
(parental material difterence) n the mud-altutude zone of the Western Highlands  The
ohjective was to evaluate the return from 4 small N top dressing over the base application of
100kg/ha 20-10-10 compound fertihizer (farmer’s level)

Results mn Table 13 showed that Except for sites I and U (Ferrahitic soils of the WP
and soils on low lava basalt with more volcanic ash influence, respectively), there were
significant ditterences among treatments for gramn yield means The effect of fertilizer was
not apparent unt'l 20kg &/ha was top dressed mostly for sites III (soils on gramites and other
basement compk x rocks) and combined analysis

In gencral, top dressing maize with 20kg N/ha 1n the mud altitude zone could produce
profitable grain yicld mereases tor small scale farmers

Table 13 Effecv of nitrogen top-dressing of low farmer’s fertilizer rate on maize grain yield (kg/ha)

Treatnent# Site I Site II Site III (N=5) Site IV (N=18)  Across Site
(N=16) (N=14) {N=53)

Control 2115 1211 2771 1717 1805

FF at P 2512 1597 2797 2041 2137

FF at 5 WAP 2343 1998 3386 2024 2242

FFat P+ 20kg N TD 2900 2032 3367 2392 2508

Mean 2412 1709 3080 2043 2173

LSD {0 05) NS 383 NS 221 203

SE 239 190 331 110 101

v (%) 28 30 17 7 24

NS Not sigmficantly different
FF  Farmer’s fertilizer

P Planting

WAP = Week after planting

TD = Top dressing
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6 1 5 IN-SERVICE TRAINING

A list of formal n-service trammng courses attended by IRA personnel attached to the
TLU follows Formal courses were supplemented by continuing on-the-job tramning

Individyal Course Venue

Enam Jean Sustainable Agricultural HTA lbadan
Systems

Meppe Francois Sustainable Agricultural 1ITA Ibadan
Systems

Resource Management NCRE Nkolbisson
training workshop

Samatana Marc Resource Management NCRE Nkolbisson
training

Malaa Dorothy (Techmician)  Agroforestry  Resedarch  ICRAF, Yaounde
Methodology Training
course

Priorities for Future

Prior to 1991, the TLU concentrated on straight-forward yield enhancing technologies
(tmproved varieties and agronomic practices requiring significant mvestment mn externdl
mnputs, mainly fertilizer) to maximize the probability of rapid and measurable project impact
Future research needs to address longer term agricultural development goals n the region

In the future, the emphasts of the TLU work will be on developing low nput, tarm
resource conserving, yield sustamnng technologies Agronomic themes will assume greater
importance, including studies on 1) release of plant nuttients tied up n so1l organic matter
which 15 sometimes as high as 15% ( a particular problem 1n cool high altitude zone), 2) field
calibration for P for groups 3-5 as 1s currently bemng done for soil group 1 and 2 at Mfonta
and Babungo, taking into consideration the varable P sorption capacities, and 3) farmer
evaluation of leguminous planted fallow crops- crotalaria, mucuna and carnavaha

On-farm varietal testing (expanded to nclude foodcrops other than maize and rice,

€ g , potatoes, soyabean) will continue, with greater attention to crop characteristics desired
by tarmers

The greatest strength of the TLU has been 1ts close and etfective collaboration with
the extension service and other development projects and nstitutions  Thrs will undoubtedly
be the biggest key to continued success in the future Cost efficient on-tarm research

methodologies wiil be the norm (e g , the minikit trial) and these will depend on good
linkages with extension
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Adoption and 1mpact studies will also be an 1mportant element of the future research
program

Plans to Sustain Research Eifort

- writing reseaich proposals and submutting them to local and foreign funding agencies

- strengthening linkages between TLU and other nstitutions (e g , MINAGRI, NGO’S
etc)

- taking good care of research equipment,

- raising tesearch {unds by producing foundation maize seed for sale with the breeding

unit, o
- persuading the IRA administration not to seif good project vehicles that NCRE will
hand over
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6 2 TLU EKONA

6 21 INTRODUCTION

Ekona TLU 1s responsible for the Coastal Humid Forest Region of Cameroon It
tunctions as a hink between IRA and the extension service ot the Ministry ot Agriculture by
channeling information and resources 1 both directions Since 1ts introduction at Ekond in
1986, TLU had focussed on (a) provision of basehine data on smallholder agriculture, (b) on-
farm testing of the National Cereals Research and Extension Project’s (NCRE) mdize and
IRA/IITA cassava vaiteties, (¢) soil and weed management studies and (d) post-harvest
problems of maize (storage) and other food crops (marketing) Liaison with extension has
been effected through annual traming-and-planning wotkshops, collaborative research and
minikit distributions  1he basic approach of the TLU mvolving a combination of on-station
trials, researcher and farmer managed trials m focus villages, and minikit distributions 1s
continuing However, mcreased emphasis 1s now being given to biological technologies for
enhancing and sustaining farm systems productivity

6 22 OBJECTIVES

Ekona TLU works to improve food ciop production of small holders 1n South West
and Littoral provinces through diagnosis of agricultural constraints and opportunitics, testing
of improved varteties and agronomic cultural practices, and mformational haison between the
extension services and IRA  Research in 1991-1993 focussed on

1 Diagnosis of farmers circumstances and practices

Identification of brological technologies for impioving soil tertility and for weed
control

Identificati »n ot appropriate crop protecion practices
ldentification ot 1mproved and well adapted crop varieties and
Dissemination and monitoring of technologies

Lh e W

6 2 3 CONSTRAINTS

Project activities were sertously affected by the "Ghost Town" and an extended strike
by IRA staft which started on October 6, 1992 and 1s still on  Other difficulties include (1)
bad roads (2) lack of sufficient maize seeds for farmers especially with the absence of a dryer
in the seed room - even the little maize harvested from on-station trials for seeds was ditficult

to handle because of the lack of a dryer and (3) lack of an agricultural economist support
research staff
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6 2 4 ACCOMPLISHMENTS
1991

6241 Focus Village Meetings

In 1991 TLU statt fed n discussions by highlighting to farmers, available improved
technologies The advances e g maize of difterent colors or furadan or better spacing for
maize mtercropped with cassava, are high-lighted  Farmers views were sought and their
other pressing problems discussed  This approach tended to limit discussion to those topics
identified by farmers

6242 Price Data

Price womitonng at six markets located in strategic sites in Southwest province for
cassava, maize, plantain, cocoyams and processed cassava (gari) showed a declining trend of
commodity prices (Table 1) This 1ssue often raised during focus village meetings concerns
farmers since they assert that they receive less and less while the prices of all other
commodities increase  The price mformation also helps 1n analysis of the mixed crop systems
common 11 the humid coastal area of West and Central Africa

Table 1 Mean prices of various crops from 3 markets in Fako
Division, Cameroon 1988-1991

Commod1ty 1988/89 1989/90  1990/91
1 Maize green cob 108 (100) 105 (97) 107 (99)
2 Maize dry grain 90 (100) 72 (80) 68 (76)
3 Cassava root 49 (100) 39 (80) 29 (59)
4 Cocoyam Xanthosoma 119 (100) 114 (96) 100 (84)
5 Taro Colocasia 57 (100) 55 (96) 42 (74)
6 DPlantain 8 (100) 77 (90) 52 (60)
7 Yam D rotundata 148 (100) 141 (95) 104 (70)
8 Sweet Potato 79 (100) 75 (95) 49 {62)
9 Groundnut unshelled 206 (100) 154 (75) 104 (50}
10 Equs: unshelled 423 (100) 428 (101) 348 (82)
Average 135 5 (100) 126 0(92 3) 100 3(73 5)

Relative prices (%) with 1988/89 as base are in brackets {)

Source TLU, Ekona

——— -

6 2 4 3 Producavity of multiple cropping systems

o]

Low individuai crop yield characterizes the multiple cropping system practiced in the
Coastal Humud zone of Cameroon However, total productivity per area 1s generally hugher
in mixed than m sole crop systems Factors responsible for reduced mdividual crop yield
included competition for nutrients and light and lower individual crop population 1n mixtures
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than n sole Observed mixed crop yields in tarmers complex mixture fields in SWP average
918 kg for maize, 7486 kg for cassava, 3719 for cocoyam and 842 kg for groundnut These
are much lower than yields obtained m monocrop systems and in two crop mixtures

6 2 44 Adopuon, retention and didfysion ol IRA mgize

A maize adopuon, ictention and dittusion study of munkit (trial-in-a-bag) users
between 1987-1991 was conducted in the four key zones of the South West Province 1 1991
One hundred and ninety seven (197) users spread in 63 villages of the province were
earmdrked for the study Examples of some of the villages were Mukundange, Bafia, Matoh,
Mbakwa Supe, Batoke, Ewelle, Mbongo Balundu, Kendem, Dikome Balue and Bissingt  One
hundred and forty two (142) participants were finally mterviewed IRA maize rrespective
of the variety (CMS 8501 or CMS 8704) produced more than farmers local variety Farmers
preferred fresh CMS 8704 (yellow) roasted and flinty white CMS 8501, for fufu (maize
flour) Adoption, 1etention and diffusion rates were 85%, 63% and 44 %, 1espectively (Table
2) Farmers personal characteristics like smex, caucation and family size and variety
chaiacteristics such as colout, texture, yield and maturity time were significantly associated
with adoption, retention and diftusion  Farmer to farmer diftusion was quite common Some
constiaints to 1etenuion were animal damage (buds, rodents, etc ), maize storage (weevils),
consumption of harvest because of better taste, some users not willing to release the
technology to others and others suill planting locals

Table 2 Maize retention and diffusion rates among minikit participants
per varlety ard {actors

Retenticr Rates (%) Diffusion Rates (%)

Research  Saved ©lanted Saved & Sold/ S5o0ld as  Sold/given

Domain for first Planted given dry or  as seed +
seed  season  lst season as fresh sold as dry
1991 1991 seed  grain or fresh grain
LV 95 51 73 60 70 65
KC 86 52 69 52 41 47
S 8l 29 55 29 26 28
| 79 26 53 47 26 37
SWP 85 40 63 47 41 44

62435 Maize minikits

Across all varieties and zones, the IRA maize outyielded the local by about 53 %
(P< 01, N=113, t-test) About half the farmers complained that 1t dried more slowly than
therr local

The percerved yield advantage was 73% CMS 8501 (P< 01, t-test, 17 cases), 53%
for CMS 8704 (P< 01, t-test, 9 cases), 73% tor CMS 8503 (P< 01, t-test, 13 cases), 17%

for CMS 8806 (P< 05, t-test, 19 cases) The high-land varieties all had higher perceived
yields all with P< 01
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Relatively low ratings for roasting were given for the highland varieties and CMS
8501 and 8503, while 8704 and 8806 were preferred Generally, ratings were same for
boiling, and CMS 8501 was rated very highly i this case For fufu, CMS 8501 received
higher ratings than all the others Pap, Koki and cornchatf were also prepared by some
people, and the IRA varieties were considered good 1n these forms  Weevils were to be less
in IRA varieties though responses were few About 50% said they will pay more for IRA
maize i the market The return rate this season was very low, however, CMS 8501
continues to have higher percetved yields across all zones It should continue 1n mnikits to
ascertain quality characteristics but because of high rating of CMS 8704 and its desirability
for green maize, 1t should continue as munikits

1992

6 2 4 6 Potential to adopt Agroforestry Technology

Generally, farmers in Southwest and Littoral provinces retain only few trees 1n their
food crop farms Trees observed were very sparse and included only economic species such
as bush mango (Ir'vingia gabonenstis), native pear (Decryodis edulis) and bitter cola (Cola
aguminata) Other trees protected were Iroko, mahogany and buma for structural purposes
Land tenure system by nheritance compared with purchase 1s high (87 %), therefore adoption
of agroforestry systems may be easy under these conditions

6 2 4 7 Cocoyam Production 1n Fakg, SWP,

Labor 1s the most limiting factor 1n crop production in S W P A specific survey to
ascertain labor use 1n cocoyam production showed that most of the producers were women
(79%) Major production constraints are labor, agricultural credits, root rot disease,
marketing and transportation ~ Famuly labor accounts for 92% of total labor Cocoyam
production 1s a profitable venture with a net gan of 112,000 FCFA/ha Cocoyam output 1S
influenced by land, planting materials and household labor (Table 3)

Table 3  Average cost of input factors per ha' of cocoyar

Input factor Cost FCFA Percent
Land 20 142 86 401
Labor 460 037 94 91 65
Farm Tools 1725 56 0 34
Planting Material 20 041 32 4 00

+ TLU, Ekona Annual Report, 1992
6 2 4 8 N-Economy for improving soil fertility

A tnal was established 1in 1989 to determine maize performance at 3 N levels and 1n
hedgerows of two legume species The soil 1s a sandy sedimentary clay loam (Paleudult)
with pH of 53 The plot was first established in 1989 and it has been since then re-
established i the oniginal randomization The test crop was origmally maize to which
cassava had been added since 1992
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The four year performance of the treatments 1s presented i Table 4 High maize
yields were obtamed with mcreasing N during the first year Thereafter, yields declined
rapidly and were sumlar to those with the hedgerow during the 2nd year By the third and
4th years, the yields of the N treated plots, particularly at 40 kg N, were lower than those
from the hedgerows Note stability of grain yields from the hedgerows with Leucaena where
it yielded higher than with Gliricidia At zero N, maize yield declined linearly with time

Table 4 Four year maize yield (1989-1992) at Yoke site as affected
by Nitrogen and hedgerows

First season ylelds, Kg/ha

Treatnent Hean
1989 1990 1991 1992

0-X 2272 1923 1592 1271 1765

40 N kg/ha 4230 2613 2138 1663 2661

80 ¥ kg/ha 5197 3299 2963 2628 3522

Gliricidia 3644 3422 3470 3518 3514

Leucaena 3276 2962 3026 3089 3088

LSD 0 05 973 8 539 7 677 1 463 1 654 8

Mean 3724 2844 2638 2434

Grand mean 2910

6249 Cover Crops Studies

A screening exercise mvolving perenmal covercrops, annual covercrops and complex
crop mixtures for thewr effectiveness as ground covers to (a) control weeds (b) check erosion
and (c) leave a reserve of nutrients for subsequent crops was established Preliminary results
show that (1) Mucuna, cowpea and melon associated systems provided rapid ground cover
of 50 to 60% of the field surface at 36 days after planting Mimosa and Pueraria covered
only 10-15% of the surface while Crotolania covered 40% Thus Mucuna, egusi melon and
cowpea are good shades for weeds at early stages of plant growth (Table 5) Ths advantage
of early shading continues till about 76 days or more Mucuna and other covercrops
established sole (without cassava and maize) covered the ground at the same rate as cassava
+ maize and could shade weeds only at early stages of growth (See Table 5, and B and D)
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Table 5 Effects of cropping systems and time on percent ground cover

DAYS AFTER PLANTING

Weed %
18 36 5 76 300 at
300
, PERCENT GROUND COVER
A Three crop mixtures Bar CatMs
CatHztEqusi 25 50 8 100 77 7
CatHz+Cocoyan 13 3 6 80 6l 13
CatMztSweet potato 3 25 50 75 65 15
CatMz+Cowpea 30 65 8 90 42 63
B Cover Crops I Season
fb Cassavatiz-II
Mucuna S1({fbCatMzSII) 25 60 8 100 11 67
Mimosa S1{fbCatMzSII) 5 30 45 60 9 46

Crotolaria S1(fbCatMzSII) 10 30 75 97 33 22
Pueraria S1(fbCatMzSII) 40 20 30 40 40 22

C Cover Crops Y1 fb CatMz Yr2)

Mucuna Y1(fbCatMz¥r2) 15 5 80 95 66 45
Mimosa Y1(fbCatHzYr2) 5 10 15 256 95 22
Crotolaria Y1(fbCatMz¥r2) 10 40 855 75 100 24
Pueraria Y1(fbCat+MzYr2) 1 15 3% 45 100 2
D CatMz({fb CatMz)I 10 30 5 75 42 53

A comparison of the effect of one year fallow management (System D) on maize grain
yields with that from the continuous cropping (system D) suggested that fallow management
system with numosa for nutrient improvement gave the highest residual effect on maize yields
of 3 22 t/ha followed by crotolana and pueraria while mucuna gave the lowest yield among
the legumes Besides giving lowest residual yield, mucuna 1s apparently not a good fallow
legume because of 1ts volunterism and 1t’s tendency to twine and wrap preceeding maize
plants thereby strangulating them However, since this 1s from only one years data, it 1s
necessary to reduce the number of treatments to include only the three promising legumes to
further investigate the usefulness of these cover crops in cassava + maize systems

Based on timing of ground cover, an observation suggested to ensure both rapid and
continuous ground cover 1s to 1dentify and grow 1 mixture, rapid growing and late spreading
cover crops €g Mucuna and Mimosa if they are complimentary

6 2 4 10 Control of imperata cylindrica

Shading 1s one means of controlling spear grass, Imperata cylindrica which 1s one of
the most noxious weeds Appropriate shade varies with location and practices Consistent
reduction of spear grass mcidence has been observed in alley hedgerow plots unpruned for
a year (Table 6) Simular relative reductions of spear grass incidence were observed 1n plots
which were established after one year of perenmal cover crops such as Mimosa, Crotolana

104



and Puerania ‘The spear grass could be eradicated 1f shading 1s extended to 2-3 years and

this may be possible with hedge row species and by adopting the method 1illustrated with
compadtible cover crop mixing

Table 6 Effect of fertilizer and hedgerow on spear grass
Imperata cylindrica incidence
Treatnent Imperata Score %
(1-4) Incidence

O-N 40 100
20-N 40 100
80-N 3% 88
Gliricidia 30 75
Leucaena 20 50
LSD 0 05 148 -
CV(%) 13 8 -

6 2 4 11 Cocoyam Root rot reduction by shading

Cocoyam grown 1in alleys particularly the fast growing species which rapidly produce
shade reduce the Pythium rot severity symptoms and led to higher corm yield, about 48%
(Table 7) Healthy cocoyams under shade are commonly observed in farmers cocoa or
mtercrop fields hence this observation 1s practical A highly positive correlation was also
observed between cocoyam cormel and corm yields (Y= -00 137 + 2 53X where X is corm
yield) This equation may be important in on-farm research where the cormel may be milked

by farmers or stolen prior to data collection With the corms intact, the expected cormel
yield can be obtained (Table 7)

Table 7 Cocoyam root rot disease and yield in an alley systea

Disease  Actual Predic- VYield Actual Expected % stolen

severity cormel ted corms total total from

score Yield cormel t/ha  yield yield plot

1-5 scale t/ha Y1d t/ha t/ha  t/ha
Control 0 fert 3 34 107 2133 25 366 471 43 00
Control fert 285 142 2830 346 488 629 36 71
Accasia 330 135 2691 328 463 597 36 76
Caliandra 310 14 2870 35 490 6237 36 75
Leucaena 300 178 3548 422 600 777 37 16
Gliricidia 274 188 3747 458 646 833 36 72
Cassia 225 190 3787 48 673 862 36 01
+SE 2 9% 164 3087 378 541 687 37 59
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