[
J

D\J - é‘ 5

REPUBLIC OF (“AMEROOZ/ G o Pl
MINISTRY OF HIGHER EDUCATION, COMPUTER
SERVICES AND SCIENTIFIC RESEARCH
(MESIRES)
INSTITUTE OF AGRICULTURAL RESEARCH
(IRA)

National Cereals Research
and Extension Project
(NCRE)

Annual Report
1990

UNITED STATLS OF AMERICA

\uw

United States Agency for International Developinent
(USAITD)
Institute of Apricultural Reseacch
(IRA)
Intermnational Institute of Tropical Agriculture
(IHTA)




EXECUTIVE SUMMARY .....coooooviirireerieecieiereeeestssete e e ssssesssssenssessssssenes il
FORWARD .......c.coviiiiiiietinete ettt reve et e sasssesssassssss s sens iv
THE TEN PROVINCES OF CAMEROON ..........ccooovvivieeeenecseersrsres s, v
IRA INFRASTRUCTURE AND NCRE RESEARCH SITES .......coovvvvvvnne. vi
CEREAL PRODUCING AREAS IN CAMEROON .........ccooooviereeererereen. vii

- ADMINISTRATION ......oooviiriieiiieceeere ettt et eesesersesesesssenesessessee 1
.+ MAIZE RESEARCH UNIT ..ot essneene e erenenes 4
2.1 Highland Maize Breeding ............ccoecevriviereniieeeiereeeseeesseereessnsssssssesons 4
2.2 Highland Malze AQronOmMY ............cceeivieioreeeeereseeesseessesesssssseseeens 27
2.3 Lowland Maize Breeding .........cc.cecveeevveeevineerereneeeeeeereeesesssessesesssessens 45
2.5 Lowland Maize AQIONOMY ......ccceieereeisresiereeeeeeeseessresssssesesssssssssssss 75
RICE. RESEARCH UNIT ..ottt eee e sese e oeens 87
3.1 RiICB BreBding ....c.oveveiiiiiiiicieieercercs e see e see s sss e e sene 87
3.2 RiICB AQIONOMY .....c.covviiininiiieiieeiee ettt e e ee e ssesesssss s e sesesana 103

. CEREALS AGRONOMY RESEARCH UNIT .....c.ocoveeeereereee e 115
. SORGHUM AND MILLET RESEARCH UNIT ......oooveviemreeeeeeerereerseinns 130
5.1 Sorghum and Millet Breeding .........cceveeeveeeeeeneeeeeereesesseessesesesssons 30
5.2 Sorghum and Millet AQroNOMY ............ceeeeeeeeeereeeseesee eresessesesesens 146

. TESTING AND LIAISON UNITS ..ot e e e sone 163
B.1 BAMBDUI TLU .....oiriiiiieirniieiece e s se e essss s sesenas 163
8.2 EKONA TLU ..oociiiiiiicnnieeece ettt e e e eae s s 179
8.3 Maroua TLU .....ccooovieiiieis ettt s ese e s s s ens et benas 204
8.4 NKOIDISSON TLU ..ottt seeesesesseressssss s sssss e 218

+ CEREALS PATHOLOGY .....coooviviieieiciieceieeeeeeeeeseesessesssssesssssss s sossessssess 247
7.1 Maize PathOlOgy .......ccocouivmuerereieirieereeseieee s eees e s rese s 247
7.2 Rice Pathology .........coooemiiineneieicietece et enes st evesesenssnes 255

. CEREALS ENTOMOLOGY .........oooiuiiiireeeeeneeeeeeeeseessesessesesssssesssosessessnsns 260
8.1 Highland Cereals ENtOMOIOGY ........ccoveeveevereereereeeenesssessse s seseens 260
8.2 Lowland Cereals ENtOMOIOGY .......ccocevvivveirevmeerreeeeseerseessresessssss e 293

. LIST OF NCRE RESEARCHERS ...........ccccoovireeeeereereesrereeresvesseesesesees e 308
9.1 INErnNAtIoNal SHAf ........cooverireeereeeceee et eee e s eeseess s 308
8.2 National COUNBIPANS ..........cccvueeeveiecrereeereereerseeeresessseresessesssssssssses 309



EXECUTIVE SUMMARY

NCRE completed the last year of contract 1 by negotiating and finishing a budget and
contract NCRE HI. Under this third contract twelve IRA researchers were selected to do
advanced degree stndies. Several consultants were contracted to assist researchers in specific
areas,

Hightand Maize Breeding continued to develop materials for the mid and nigh
altitude regions of Cameroon. Several promising varieties were advanced to on-farm yield
trials and five hybiid sclections were chosen for testing. Work continued on selection and
purification of existing lines and populations.

Highland Maize Apronomy planted a total of eleven trinls concerning  soil
amendments to improve soil fettility and crop residue management. Gver hatf of the swudies
concerned intercropping or double cropping with grain legumcs, colocasia, hedpe rows or soil
improvement legnmes.,

Lowland Maize Breeding catied on work of improving maize populations and
developing vaticties for the towlands, ‘The total number of trials increased by 20% over that
o 1989, A total of 768 penotypes were tested for the hybrid program. Nine varicties
underwent seed nu"iplication for distribution to farmers.

Lowland Maize Apronomy concentiated on improving, soil fetility with minimum
use of inputs such as fertilizers and herbicides. Special attention was given (o use of improved
fallow management systems, preen manme production with legume trees, crop associations
and rotations and wse of supplementary fertilizers.

The Rice Breeding, unit concentiated on irripated rice vatieties.  Previous activities
of introduction, coltection and evaluation of permplasm continued,  More cmphasis was
placed on selecting apronomically improved varicties with 1esistance or tolermice 1o stresses
such as low temperatme, blast, sheath tot and glume discoloation.

Rice Apronomy pave cmphasis to fettilizer management and cultural practices for
improved vaticties developed by ihe breeding progiam. Several experiments concerned crops
associated with rice or planted alter rice in rotation,

‘The Cereals Apronomy Unit at Garowa conducted research hoth on-station and on
farmer’s ficlds for Maize and Sorghum. ‘Tests were done using green maize as a short term
garden crep for the hunger period. Tillage tests, brewery by-product tests, sced treatment
and Striga Contiol were the major lines of research followed. Seed multiplication was done
for vatictics of Maive, soybean, pigeon peas and crotalaria.

Sorphum and Millet Riceding, concentiated on development of open pollinated
Sorghun: and Millet vinicties as welt as hybrid Sorghom varicties. Many international trials
were evaluated in the search for new genetic material. Matetials developed in Cameroon was
tested against other vaticties. A total of 11 Sorglm hybrids were developed.  Seed of 20
local and developed sarictics were maltiphicd for use by other reseinchers and sced producerss,
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Sorghum and Millet Agronomy rescarch was conducted both on-station and on
farmer’s ficlds.  Rescarch centered around soit and water conservation, efficient use of
lertilizers, control of Striga, animal drawn ficld equipment and developuent of a local soil
testing laboratory.,

The Bambui Testing and Liaison Unit had their most ambitions year in 1990, ‘The
return of two researchers fiom studies in the USA gave them additional staff 1o increase their
research program. - Over 60 farm houscholds wete surveyed with regards 1o maize storage
practices. Market prices were continuously monitored in 11 village markets.  Over 30
ninikits were distriibuted for testing 9 improved maize varicties.  Seed of KASAI maize was
direetly distributed to farmers,

The Ekona TLU identitied seven constraints for action or further study. ‘These were:
(1) low soil fertility due to shortened fallow (2) insect and weed problems (3) labor
bottlenecks (4) Tow-yielding and disease prone local varicties (5) crop marketing (6) diffusion
Ol IRA technologies and (7) maize storape. Specific activities inchuded co'lection of data for
economic models, market price recording, fedtilizer visk analysis, impact swvey, analysis of
storage methods, on-farm trials, on-station trials and completion of soil profile descriptions.

The Rasoua TLY reorganized their activities to allow a reduction in the number of
survey viliages and 1o seleet 4 permanent research villapes.  Emphasis was piven to three
main tescarch operations: dingnosis of farming systems: on Eum testing, of saproved
technologies amnd practices; and dissemimion and extension. “The agriculiaral practices
survey completed its second year with more information collected on envitommental and
mamgement practices,

The Hkolbicson THLU had as tep prionity in 1990 the closute on sevenal research
activitics. "The primary new initiative for 1990 was a series of attempts to establish alley
cropping, border hedpes and improved fallow sites. 10 was determined that varicty
introduction is the most promising avenue to increasing, productivity, Fertilizer and other
chemical components e not fikely to be rapidly adopted. Problems were encountered wn the
estabtishment of bosder hedpes,

Cerenl Patholepy concentrated on Maize pathology. Both Highland and Eowland
vitieties were sereened at Foumbot and Nkolbisson. 1t appeared that both types of materials
could be etfectively sercened at Foumbot thus reducing costs. I other tests the type of land
prepacation had significant cHects on severity of Rhizoctonia blights.

The Rice Fathology progrum concentrated on the Mbo Plain.  Studies were
completed on elects of nittopen, planting dates and soit prepaation on the incidence of
pyricularin,

Hightand Cereals Entomology continued to work on grain storage methods uscable
by fmmers. Local varicties of maize were still better when evaluated for stosage qualities.
Sealed storage was hetter than most other types. Addition of protective insectici les increased
the quality of stored prain,

Lowland Cereals Entomolopy continued studies on the Maize stem borer. Trials
tested chemical controls, ceffects of intercropping, peanuts and manioe, soil fertility and

selection of resistant varictics.
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FORWARD

The purpose of the National Cereals Research and Extension (NCRE) Project is to
develop Cameroonian institaiional capacity to provide high quality research on cereals and
to develop necessary linkages between farmers and researchers to facilitate the transmission
of research results.

The NCRE praoject is co-spotsored by the Government of the Republic of Cameroon
and the United States Agency for International Development. ‘Thiouph the NCRE Project,
the Infernational Institute of Tropical Agricultuie (1FFA) was contracted o provide technical
assistance 1o the Institute of Apricnltural Reseirch (IRA) since 1981, IHTA  technical
assistants work colfabotatively with IRA national counterparts in cereals breeding, agronomy
and farming systems research and extension,

This annual report pives an overview of tescareh activities and ftindings of 1990, the
fitth year of the second phase of the project. The 1eport s divided into six substantive
chapters, covering project administiation, the fown commaodity research units (Maize, Rice,
Cereals Agronomy and Sorghum/Mitlety and the ‘Testing and Liaison Units (TL.Us).

The Maize Researeh Unit had four teseateh programs in 1990 Hiphland Maize
Breeding, MHiphland Maize Apronomy, Lowland Naize Riceding and Lowland Maize
Agronomy.“The Hiphland Maize Program is based in Bambui and the Lowlind Maize
Program a1 Nkolbisson.

The Rice Reseanch Unit encompasses a Rice Breeding, Program and a Rice Apronomy
Progiam both based at Dschang,

The Cereals Apronamy Research it consisgs of o single research propram based at
Gatowa.This unit is tesponsible Tor hoth maize and sorghum rescarch on-station and on-
farm.

The Sorghum and Millet Research Unit has a breeding program and an agronomy
program at Marona,

Testing and Lixison Units me the taming systems research and extension component
of the project. “There are four TLUS based at Bambui (Western Highlands), I’kona (High
Rainfall Thunid Forest), Mavous (Sudano-Sahelian) and Nkolbisson (Semi-homid forest).

In addition to these programs there are support units within IRA such as plant
pathology (Bambui) and cereal entomology (Dschang and Nkolbisson) which work with
several cereal crops.



1. ADMINISTRATIOM

1.1 INTRODUCTION

During the fifth year of NCRE-Phase H, project staff continued to improve the
rescarch capacity of IRA. Al parts of the IRA ¢ereals program were involved with generating
high quality rescarch as well as improving the linkages between farmers and researchers to
utilize these rescarch results,

1.2 OUTPUTS AND ACCOMPLISHMEMTS

Two IRA rescarchers successtully completed their degree programs in the USA and
returned to dety in Cameroon. One more researcher completed his in-country field work for
advanced degree program and one rescarcher completed ali requirements for his Phb degree.
Seven other 1RA rescarchers continued their programs of study for advanced degrees in the
US. Three IRA rescarchers departed for graduate training in the USA. Twelve researchers
were selected for degree study programs in the USA under contract 11,

Short term training in Cameroon inctuded a workshop on MSTAT held in Yaounde
and Maroua. ‘Training in the use of word processing software was given by Mr. C. Mouang
at several NCRE locations duering 1990,

During 1990 NCRE contiact HI project proposal, budget and contract were drafted
and negotiated.  An outside consultant, Dr. Guy Baitd, was recruited o assist writing the
contract 11 proposal. Subsequent negotiations resulted in a budget tor the proposed work
plan. A final contract wiss written and nepotisted among sttt of IRA, USAID and 11TA,
Bids were solicited and evalated tor sub-contracting of purchasing and long tesm training
services under NCRE L TSATD completed a commadity inventory and end use check of
all project cquipment and supplics.  Advertising and interviews were started to rectuit new
statt for contract 11

Over 125 visitors passed through the headguarters office during 1990, Visitors
included ofticials from Cameroon government ministries, foreign embassies, national research
programs of other Atricim nations, international rescarch centers, American university staff,
local schouls and ofticials of USAILD.

The NCRE project fimanced attendiance of 20 stalt and counterpants in 13 national and
international meetings, symposia and seminars during 1990, Project stafl and counterparts
participated in numerous other meetings and conferences under the sponsorship of various
international funding apencies. Al NCRE stalf participated in regional planning meetings
to determine anmual work plans and objectives,

A tew remaining items of equipment and supplics were reeeived during 1990 that had
been on order. These items were dispatched o each Tocation as requited.  Among the
cquipment items received was a year's supply ol maize potlinating bags and special mesh bags
for drying maize cobs,



Five consultants assisted the project during 1990. Dr. R. Boxall toured all NCRE
locations to evaluate the scope for on-farm rescarch of grain storage problems. Dr. N,
Hulugalle evaluated soil erosion problems and research methodologies in Garova. Dr. B, T.
Kang evaluated methods of better soil management to control erosion, also in Garoua. Dr.,

K. Nwanze trained technicians in the Sor

ghum program to evaluate inscct damage in the

field. Dr. J. Poku served as an in-project consultant to the Cereals Agronomy program to
make an evaluation of weed management problems in the north.

1.2.1 Chief of Party

GOM,; To assist researchers in achievement of project goals.

SUB-GOAL

QUTPUTS

ACCOHPL1STNENTS

1. Provide overall planning and
supervision of techrical
performance of technical
assistance tean.

2. Facilitate liaison between
USAID, ILTA, IRA and other
organizations ccoperating with
the project.

3. Provide leadership to
technical assistance tear in
applying research to local
problens,

4. Plan and coordinate long-tern
and short-term training of
national counterparts.

5. Guide and assist
administrative officer in
providing adainistrative and
logistical support to staff,

1.1 Staff moetings held
1.2 Field visits undertaken,

2. People avare of project
activities and accomplishments,
activities coordinated.

3. Ratjonal work plans.

1. Achievement of training
goals.

5. Staff able to accomplish
research objectives.

1. Annual prograw planning
weetings held in February.
Semi-Annual Proqress Report,
Annual Workplans were published.

2. Meetings were held between

TITA, USAID and IPA to define

detalls of HCRE LI budgat and
contract.

3. Field visits were undortaken
and technical discussion were
held.

4. Two National Countorparts
returned from training. Twelve
have been selected to leave for
training.

5. Weekly meetings held with
Mninistrative staff, qgave new
responsibilitinsg to
Aduinistrative officer,




1.2.2 Deputy Chief of Party

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

SUB-GOAL

OUTPUTS

ACCU/{PLISHHERTS

1. Design and install
conputerized inventory system to
facilitate management of project
equipaent and supplies.

2, Design and install
computerized accounting systen
to manage project finances.

3. Prepare computer training for
staff to pernit their efficient
use of conputers.

4, Assist in preparation of
semi-alnual progress report.

1. Computerized Inventory
Systen.

2. Conputerized Accounting
Systen

3. Training materials and cowrse
presentations.

4. Semi-annual progress report.

1. System designed and written,
Testing completed. User’s
manual printed. Data entry
coepleted.

2. System designed and written,
Preliminary testing completed.
System placed in service at
dkolbisson offlce.

3, Staff able to use word
processor for scientific
writing.

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

1.2.3 Adwinjstrative Officer

GOAL; To assist researchors in achievement of project goals

SUB-GOAL

OUTPUTS

ACCOHPLISHMENTS

1. Facilitate liaison botwren
researchers, 1ITA and USAID.

2, Provide adninistrative
support to researchers.

3. Provide research, office
raterials and vehicles to
researchers.

4, Computerize office
operations.

1.1 Reports Prepared
1.2 Policy statenments Issued

2. Rescarchers free work toward
goal achieverent

3. Haterials to researchers

4. Reports produced accurately
efficiently and on schedule

1. Monthly financial reports are
up to date.

2. Rental contract and payments
are up to date, Staff assisted
for amnual leave.

3. All equipacnt orders received

and inventoried.

4. ALl staff using computers for
reports and data analysls.

1.3 OTHER ACTIVITIES

I addition to the regutar processing of financial reposts and expense claims a farge
number of travel arrangements were made for stall and couterparts o attend professional
meelings, training programs and to provide staff with home leave arrangements.



2.1 HIGHLAND MAIZE BREEDING
2.1.1 INTRODUCTION

This was a landmark year for Highland Maize Breeding in several respects: [, Three
populations under development since 1984 were tested for the first (A'TP and Early White)
or second (HAP) year as varicties, and are proving successful, 2. The second year of testing
of advanced hybrids confirmed five entries which could now be placed in pilot seed
production testing. 3. The first counterpart breeder returned from M.S. training and a second
departed for training. 4. Screenhouses Tor streak virus resistance screcning, requested since
1984, arrived in Noverber and plans are underway to set them up.

A major effort was made to put genetic materials developed over the past seven years
into the international maize breeding systems as well as into long term storage for
safeguarding, Visiting breeders from CIMMY T4 larare, Pioneer Overseas (Harare), Zambia,
and HTA observed these materials in the field and were sent major shipments of lines and
varieties. Arrangements for long term storage are being made with CIMM Y T-Mexico and
USDA.

2.1.2. OUTPUTS AND ACCOMPLISHMENTS

GOAL: To increase maize production in Cameroon through the identification and development of suitable maize
varieties for highland areas.

SUB-GOAL OUTPUIS ACCOMPLISHNTNTS
1. Ieprove varietal source 1. Source populations improved 1.1 Population ATP was cycled
populations. for agronomic traits. through two location half-sib

fanily selection,

1.2 Testcross selection of Popul-
ation 32 at three sites ident-
ified best combining lines for
racosbination.

1.3 Selections froa the High Al-
titude population were recorbined
to complete cycle 2 of half-sib
family selection,

2. Select new varieties for pos- 2. Data on new varieties con- 2.1 The Kational Variety Trial-

sible release. sidered for release, Ridaltitude Late (WVT-NAL) was
evaluated at 6 locations. The new
ATP population ranked high In
yield.




SUB-GOAL

OUTPUTS

ACCOMPLISHHENTS

3. Develop lInbreds for syn-
thetics, hybrids, and population
improvenent,

4. Select hybrids for release,

5. Improve and increase seed of
new and established varieties,

3.1 New inbred lines selected for
agrononic traits.

3.2 Improved source synthetics
for inbred extraction and variety
fornation,

4. Data on hybrids considered for
release,

5.1 Seed for agronomic trials.
5.2 Foundation seed for seed pro-
ducers,

5.3 Breeder seed for next cycle.

2.2, The NVT-MAE (early) Ident-
ified the now Farly Whita popula-
tion a8 the best overall early
maturing variety.

2.3 The MVT-HA (high altitude)
identified the H:P as the best
overall high altitude entry but
indicated the nead to use the
Improved Hdu Local and Pool 9a,
Synthetic as donor of better ear
and plant traits reepectively.

3.1 Selection and selfing was
nxde in lines at all stages of
inbreading. Selection among 290
testcross entries was made across
3 locations, with selections ad-
vanced to hybrid testing.

3.2 Formation of varietal syn-
thetics from sclectad Inbreds
continues.

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

4.1 Evaluation of 168 prelininary
hybrids plus chacks was made,
across four locations. 26 en-
trirs wore selected for the 1991
advanced hybrid trial.

1.2 The 16 entry ~dvanced hybrid
trial identified § selections
which could be tested in pilot
sood production by potential hy~
brid seed producers.

5. Far to row selection/seed in-
crease, averaging 0.3 ha each,
was made for 15 varieties.

2.1.3. OTHER ACTIVITIES

Mr. J. Eta-ndu, having completed his M.S. in plant hieeding, retmned in January,
and Mr. M. Ndioro departed in March, also for M.S. training at the University of Minnesota.
Mr. Z. Ngoko returned in December with an MLS. in Plant Pathology from ‘Texas A&M, and
Mr. C. Nankam was sclected by IRA to depart for a Ph.D. program (four years after
completing his M.S) under the project.



Technicians and counterpart scientists continued on-the-job training, with two new
technicians being added to the unit, one each in Bambui and Foumbaot.

Dr. Everett attended the HFA Maize Program workplan conference and Dr. K,
Fischer IITA DDG (Research) visited this unit from HTA. Dr. C. Mungoma, principal
maize breeder for Zambia, visited the program for six weeks at harvest. Dr. K. Short,
principal midaltitude breeder for CIMM Y T-Harare (responsible for Fast and Southern Africa)
and Mr. B. McCarter of Pioneer Overseas, Harare, (responsible for all midaltitude breeding
for Africa) visited for one week during harvest. Dr. Short brought data indicating that some
flines we had previously supplied had been at the top of their testeross trials in Zimbabwe,

Sced of inbreds, hybrids, and open pollinated varictics was provided to CIMMY'T-
Harare, Pioncer-Harare, Zambia and HTA. Seed of lines and varictics is being sent for long
ternn storage at the USDA and CIMMY T-Mexico.

Dr. Everett presented a paper ("Maize inbred line development for the midaltitude
zone of Cameroon”, L. Everett, §. Iia- ndu, M. Ndioro, and 1. Tabi) at the American Suciety
of Agronomy meetings in San Antonio.

Equipment on request and delivered in 1990 included two screenhouses for maize
streak virus resistance breeding at Foumbot, two heavy disks for primary tittage at Foumbot
and Bambui, an equipment trailer, a sinple ear power sheller and some hand shellers. In this
end of phase year, it should be noted that this unit, since 1984, has been responsible for most
major equipment purchases at Banibui Station, inctuding three tractors, plows, disk-harrows,
heavy disks, and laboratory equipment (incubator, sterile tansfer hood, microscopes, ete.).

Facilities development (work space, seed store, seed dryer, ete.) did not progress at
Bambui in 1990. Designs for these facilities still have not been coordinmated with this unit.

2.1.4. RESEARCH FINDINGS

2.1.4.1. Improve Varictal Souice Populations

The Acid Toletamt Population (A'TP) was evaiuated as half sib familics (cycle 4, 338
entries, 2 reps per location) at Bambui Ilain (acid site) and Bansea (fertile site). 'l hirty nine
families were selected to advance the population by recombination in the dry scason nursery.
Yellow flinty grain, high yield, and good plant type continue to be principal selection criteria.

Fifty four lamilies sclected in the 1989 High Altitwle Population (HAT) half sib
family trial were recombined 1o complete cycle 2. 1t is recommended that THAP be improved
in car-to-1ow isofation selection in future years, since only one generation per year can he
obtained in the high altitude 7one (1700-2200m). HAP is still maintained as 2 mixed white
and yellow grain type, with the option of using cither color in variety fermation. In the
nursery recombination ol selected familics, crosses of HAP to Improved Ndu Focal and
PoolYa Synthetic were made as a first Step ofincorporating traits from these populations (car
type from Ndu Locat and plant type from Pool9a Synthietic).
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Population 32 (Eto) line testerosses onto the B heterotic group single cross tester were
cevaluated at three focations and selected lines were placed in the 19908 nussery to recombine
the population as an improved source of inbred fines, The population still lacks streak viras
resistance, but is acceptable for other midaltitude leaf diseases. Population 32 has excellent
plant type and white {tinty grain,

Population 438R, having heen selected tor leal discase resistance at the S| and §2
stages in the nursery, was recombined twice. A resistance to midaltitnde leaf diseases is not
yet sufficient for inbred extraction, seting to 83 with selection and subsequent recombination
should precede inbred extraction. as was the procedure with Population 32,

In addition very small programs in sweet-corn conversion progressed, producing MSR-
sh improved one cycle for germination, and MSR-su (BC2), making available two types of
midaltitude adapted sweetcorns, MSR-sh is very sweet with the long shell life typicai of the
sh geae, but with poor germination. MSR-su bas good germination but has more starch (less
sweet).

2.1.4.2. Sclect New _Varictics_for Possible Relcase

Advanced open pollinated varicty trials were run in the mid and high altitudes. In the
midaltitudes, they consisted ol a late set, National Variety ‘Trial-Midaltitude Late (NVT-
MAL) and an eatly sel, NVI-MAE. ‘The sites were Foumbot (IHm, fertile), Bansoa
(1400m, Tertiley, Bambui Plain (1300m, acid), and Babungo (1100m, fertile) in the Western
Highlands, and Mbang Mbirni and MAISCAM  (both apparently moderately acid and
approximately 1100m altitude) on the Adamawa Plateaun. A site at Tibati was flooded out,

Inthe NVT-MAL (Tables T and 2), entries included COCA, Shaba, Fbt(53)MSR87 and
three varietal synthetics as late maturing, white grained varicties, Kasai as a short, inter-
mediate white entry, two versions of AT as a fate yellow tHint, and 78200 (hrom Zimbabwe)
as a hybrid cheek. 25200 was supetior i yield (average 18%) to the top o.p. vari _y at all
locations except Foumbot, where a mid-vegetative growth drought and heat period favosed
an infection of lowland rast (Puccinia polysora), to which 752006 is not resistant. As in the
past, there was no signiticant difference among the open pollinated varicties across locations,
so they must be differemiated based on other traits:

I, ATP and COCA were developed primarily at the acid, P fixing site of Bambni Plain,
where they petform well. - When grown on more fertile sites, they tend to be
unaceeptably tall and prone to lodging, and are thus preferable only on the more
difficalt soils. ATP had the teast car tot and flintiest grain in the trial.

2. Kasai has the shortest plant type and least lodging, and is thus still desirable at 1000-
1306m on tetile soils,

3. The varictal synthetics as a gronp combined good apgronomic traits, car traits, and
yield, to give the best total performanee actoss sites.

4. Qur fickl observations indicated that no open pollinated viniety was superior across
traits to Shaba on the Adamvawa Platean, preventing recommendation of a replaicement.

7



In the carly maturing trial (NVT-MAE), entries inctuded Kasai (an intermediate
check), BACOA (ycllow dent/flint), the new Early White population (EW, a white flint), and
our reselected version of the I'TA EMSR population.  Results (Tables 3 and 4) indicated:

1. BACOA and Kasai do not differ from cach other in silking date (again indicating that
BACOA is an intermediate, not early) and they are approximately five days later than
EW and EMSR.

2. Surprisingly (for a mix of maturity types), there was no signiticant difference in yield
of the four varicties,

3. The best agronomic scores were recorded for the EW population.

4. Considering the carlier flowering date as well as superior plant and ear types of EW,
the cutrent backeross program to obtain an carly, streak resistant yellow variety,
should be restructured to use BACOA as the donor of yellow grain color, and EW,
which already has 50 streak resistant parentage, as the recurrent parent. This can
be done in the EW isolation.

The ITA EVT-MSR (MSR variety trial) was run at Foumbot, Babungo, Mbang-
Mbirni, Maiscam (Tables 5 and 6). Entries were experimental varicties from the first three
cycles (1983, 85, and 87) of full sib family selection in MSR,  Across 87 MSR was not
available at one site, however. A hybrid check, 3537-18, outyiclded the open pollinated
varieties by approximately 2 T/ha. - All open pollinated entries Ly one fell within one LSD
of cach other, i.e. no significant yicld differences among them.  Lowland rust was scored at
Foumbot.  Other traits did aot ditfer substantially.

Inthe NVT-HA (high altitude), only three sites were available, so two trials were 1un
per site. “Hhie same varieties were also compared in the ‘TLU on-farm trials, with similar
results to those presented hiere (see TLU report). As usual, the high altitude sites are more
variable due to difficult soil conditions (acid, I fixing soils at Santa and Upper Farm), as
well as a seedling root and stem 1ot at Santa which reduced stands, Entries included the High
Altitude Population (HAP), lmproved Ndu Local, COCA. and Pool9a Synthetic.  Results
across sites (Tables 7 and 8) indicated that HAP and Improved Ndu Local yielded
significantly better than the other two entnies. The best plant type, including, fodging scores,
was that of Pool Ya Syn, while the best car scores wete from Ndu Local and Pool 9a Syn.
Ndu Local is least desirable for plant height. 1t is therefore recommended that the process
ol incorporating the best families of Ndu Local and Pool9s Syn into HAP for improvement
of car and plant type be continued, and that the high altitnde program concentrate its efforts
on car to row selection/seed increase of HAP at Mbiyeh TDC, which is the site most
representative of the high altitude maize growing zone.

2.1.4.3. Develop Inbseds (or Synthetics, Hybrids, and Population Improvement
Selfing in crosses involving the reciprocal source synthetics and  Tinst African

introductions continued, with segregating lines fiom S1 to 86 being advanced in the nursery.
A new eycle of the reciprocal synthetics is being formed in the 19908 nursery.



Recycling of the best lines through the reciprocal synthetics A and B in a reciprocal
recurrent selection system, using single cross testers at the 83 stage, provided the principal
source of lines beiny advanced into 1991 preliminary hybrid trials. “Testeross trials, totaling
290 entries with checks, were planted at 3 locations, 2 reps per location in 2-row plots. The
8$3's weie advanced to 54%, and those lines selected in the testerosses were planted in the
1990B nursery for formation of the preliminary hybrids.

Vatictal Synthictic 4, tisst 1ccombined in 19B9B, was placed in war (o row
isolation/recombination in 1990A, A third recombination is being done inxhe 199018 nursery.
In the formation of future varietal synthetics it wouid be advisable to select the component
inbreds for uniformity in plant type contribution, perhaps by a growout of a diallel among
lines, to avoid the heterogeneity in the current synthietics. Grain color mixes can be
maintained (as in Syn 4) in carly recombinations and testing, with color sorting prior to
varictal release. Given the performance of the varictal synthetics across traits, we can
conclude that for the fate mamring mid-altitude types (the thiust of the inbred development
program), it is not necessary to maintain a parallet population improvement program lor open
pollinated varicty development,

A small program of conversion of U.S. popeonn lines to midaltitude adaptation was
advanced by selting in the equivalent of the first backeross genciation. Progress has heen very
slow, requiting two reversals of the biackeross program to obtain hetter recombinants,

2.1.4.4. Sclect_Nybrids for KRelease

The Advanced Hybrid Trind was run at the same six locations as the NVT-MA,
Entries included 15 single crosses promoted from the 1989 preliminary hybrid and 11TA
hybrid trinls, as well as the Zimbabwe 7282006 check. “The tial was in 4 1eps with 4-row
plots. Results (Fables 9 and 10y indicated signiticant yickl differences at all sites and across
sites, with the check ranking third. The cheek yield was reduced at Foumbot by fowland rust
(P. polysora); most NCRE lines cacry some resistimee to lowland diseases due to fine
selection at a transition altitude (1000mM st Fonmbaot). 75206 performed selatively better on
the Adamawa Plateau, where the climate is more similar to Harare, Zimbabwe than the high
rainfall. Western Highlands.  Based on agronomic and ear tiaits, live hybrids can he
recommended for potential pitot seed production testing by seed companies: 88009 x 87036,
88094 x M131, 8534-7, R7366 x KROI0. aixd 87014 x MI31. ‘The firstis a yellow x white
cross, and 8534-7 (an HHTA hybrid) is a yellow tlint; the others are white flint and Hint/dent
types.  Husk cover and ear rot resistance ol the NCRIE hybrids is bettaa than that of the
cheek, and plant type and standabiiity are good. At MAISCAM, where an apparent nutrient
deficiency caused excessive stalk lodging, only 88009 x 87036 and ZS206 were standing
well, however.

Four sets of preliminay hybrids were tested, 41 entries per setin 3 reps, 2-1ow plots
at 4 locations (FFounmbot, Bambui Plain, Babungo, and Mbang Mbimi). Checks were 75206
and FOYSYMSRBT, which ranged in yield from 10.1-10.8 and 7.1-7.4 T/ha 1espectively in
the fonr sets across sites. “The trequency of acceptable hybrids was higher than in the past
(20 were seiected for advancement), retecting the improvement in parental lines developed
in the program since 1984, Selection was based on agronomic type, husk cover, ear rot
resistance, grain iype (preference to tHintier texture), and yield. ‘These selections are Iintier
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than the Zimbabwe hybrids, which increases resistance to storage pests and the yield of grits
for the brewery industry. In the tables of top yielding entries plus checks across sites (Tables
11-14), hybrids selected for advanced trials are (by order of entry in the tables):

Set 15 2,5,6,7,6.9,11,12
Set 2; 3,4,0,7,8,9,10,11,12
Set 3; 3,5,8,9,11
Set 4; 6,7,9,11.

Remnant seed of these hybrids and others was forwarded for observation in Zimbabwe and
in Jos, Niperia in 1991,

In addition, a trial of Pivneer hybrids from Zimbabwe was run at Foumbot, Babungo,
and Mbang Mbirni, 3 reps per location, 2-row plots. Results (Tables 15-16) showed
substantial varicty x location interaction, ictlecting partly the lowland 1ust infection at
Foumbot on some entries. Husk cover, ear rot, and deep dent grain type are problems with
most entries. Data has been forwarded to Pioneer-Zimbabwe 1o facilitate selection of hybrids
for initial sale in Cameroon. Pioneer will be testing NCRE-IRA lines in combination with
their own, which should improve their hybrids for the above traits. As no other seed company
is currently installed in Cameroon, close cooperation of this unit with Pioneer will be
essential to the eventual use of NCRE-IRA lines in bybrids produced and marketed in
Cameroon,

2.1.4.5. Improve and Increase Secd of New and LEstablished Varietics

Ear to row isolation/sced increases were made in 15 varieties, with 0.25 10 0.5 ha per
variety. ‘They include:
Bab(3)MSRR9, Fbhi(5)MSRR7, Kasai, Farly White, and Synthetic 4 at Foumbot; COCA,
COCA-Lg2, BACOA, and A'TP at Bambni Plain: Synthetic 3 at Babungo, Shaba at Mbang
Mbirni, HAP and Improved Ndu Local at Santa; Ekona White and Ekona Yellow at Befang,

Kasai x MSR BC3 and COCA x Syn BCT were screened and selfed at HFTA, and the
SI's were forwarded to Bambi while being screened and scored at IFFA. Recombination
of selected S1°s will be made in 1991, giving the final version of streak resistant Kasai and
COCA-SR BCL. After a second recombination, both varictics should be compared with the
original varictics.

Foundation seed of the released vavicties has heen provided to MIDENO, UCCAO,
and Projet Semencier. Seed of 1eleased and expetimentat varicties was provided to the TLU,
Agronomy Unit, MIDENOQ, IRA-Dschang, and others for testing,.



Toble 1 1990 NATIONAL VARIETY TRIAL, HID - ALTITUDE LATR
TRALTS ACROSS LOCATIONS

DAYS PLANT  EAR ROOT  STALK
10 HEIGHT  HEIGHT LODGE  LODGE

VARLETY SILK (CH) (an  (1-5) . (1-5)
15 206 76 255 124 1.7 1.8
ATP-EV89 7 249 136 2.3 2.)
ATP 89 78 47 134 2.0 1.8
Synthetic 3 i 2318 122 2.0 2.1
COCA 78 253 138 2.5 2.0
Synthetic 1 78 219 123 2.3 2.1
Synthetic 2 79 23 122 2.0 1.9
SHABA 78 244 123 1.9 1.7
KASAL m 219 106 2.1 1.4
FBT HSR 87 79 244 124 2.7 1.9
Number of Locatlons 6 6 6 3 5
LSD (0.05) 1.1% 2.6 9.5« 0.6 0.4%
SE 0.41 4,30 4.12 0.20 0.17
(W} 2 6 12 32 30

CONTIKUED

HUGR PLANT EAR EAR YIELD
(COVER ASPECT ASPECT FOT T/HA

VARLETY (1-5) (1-5) (1-5) (1-5)
75 206 2.5 14 1.2 2.6 8.9
ATP-EV39 2.1 2.2 1.9 1.9 7.7
ATP89 1.8 2.3 2.0 1.9 7.6
Synthetic 3 1.9 2.0 1.8 2.2 7.6
COCA 1.8 3.0 2.2 2.6 7.5
Synthztic 1 1.8 1.8 2.0 2.0 7.4
Synthetic 2 1.8 2.1 2.0 2.0 73
SHARA 1.4 2.1 2.1 2.5 7.2
KASAL 1.6 1.3 2.5 2.4 7.1
EBT HSR 87 1.6 2.1 1.8 2.5 7.0
lNunber of Locations 5 5 6 6 6
LSD (0.05) 0.4 0.6% 0.4* 0.5¢ 0.8¢%
SE 0.14 0.19 0.11 0.15 0.24
cvs 33 25 23 22 10

* Variety x Location interaction used as error.
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IABLE 2 1990 HATIONAL VARIETY TRIAL, HID - ALTITUDR LATE
YIELD (T/HA) BY LOCATIONS

FOUHBOT ~ BANSOA  HFONTA  BABUNGO  MBANG MALSCAH  AVERAGE

VARIETY HBIRNI

15 206 1.5 11.3 1.3 9.9 8.7 8.7 8.9
ATP-EVB9 7.5 9.3 6.8 8.7 8.1 6.1 7.7
ATP 89 8.0 8.7 6.4 8.2 7.9 6.5 7.6
Synthetic 3 8.5 8.8 6.6 8.5 6.7 6.4 7.6
COCA 6.3 9.1 6.5 1.5 8.3 7.4 7.5
Synthetic 1 7.7 8.5 5.4 8.9 7.8 6.1 7.4
Synthetic 2 8.1 9.0 5.7 7.1 1.1 6.2 7.3
SHABA 1.6 8.5 5.6 1.7 7.8 6.0 7.2
KASAI 7.8 8.1 6.1 7.2 7.1 6.4 7.1
FBT5 HSR 37 7.2 8.4 5.9 7.5 6.9 5.8 7.0
LSD (0,05) 0.9 0.9 0.9 g NS 13 0.8
SE 0.29 0.29  0.27 0.52 0.44 0.40 0.24
WE! 8 6 9 1 11 1 10

Table 3 1990 MATIORAL VARIETY TRIAL MID - ALTITUDE EARLY
TRALTS ACROSS LOCATIONS

DAYS PLANT  EAR ROOT  STALK
T0 HEIGHY  DEIGHT  LODGE  LODGE

VARIETY SILK (an) (CH) (1-5)  (1-5)
Kasai 75 220 111 1.9 1.6
Bacoa 74 240 127 2.5 2.3
EW 71 209 102 1.6 1.6
EHSR n 221 109 2.1 2.0
Nunber of Locations 6 6 6 6 6

LSD (0.05) 1.5 12.1 9.5 0,6% 0.5¢%
SE 0.33 2.7 331 0.20 0.16
(W} 1 27 26
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CONTINUED

HUSK

PLANT  EAR EAR YIELD

COVER  ASPECT  ASPECT  ROT T/HA

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

Kasai 1.5 1.8 1.9 1.8 7.2
Bacoa 2.4 2.9 2.1 2.3 1.2
EW 2.0 1.7 1.9 2.3 7.0
EMSR 1.9 2.4 2.7 2.4 6.8
Number ot Locations 5 5 6 6 6
LSD (0.05) 0.1 0.5¢% 0.1 0.4¢% NS
SE 0.11 0.11 0.11 0.15 0.13
(W'} 27 22 24 22 9

* Location X Variety interaction used as error.

Table 4 1990 NATIONAL VARIFTY TRIAL MID - ALYITUDE
EARLY YIELD (T/BA} BY LOCATIONS
LOCATIONS
FOUNBOT ~ BANSOA  MFONTA  BABUNGO  MDANG  MAISCAM  AVERAGE

VARIETY HBIRKI

Kasai 8.6 1.5 6.3 7.9 6.6 6.3 7.2
Bacoa 7.4 8.0 6.0 8.5 6.4 6.6 7.2
EW 8.8 8.2 5.9 1.7 5.4 6.2 7.0
EHSR 8.0 8.0 5.7 1.5 5.6 5.9 6.8
LSD (0.05) 0.9 NS NS s NS NS NS
SE 0.28 0.30 0.16 0.32 0.42 0.28 0.13
W 7 8 5 8 14 9 9




1990 EVI-MSR-WRITE TRIAL
TRAITS ACROSS LOCATIONS

DAYS PLAKT EAR ROOT STALK RUST
0 HEIGHT HEIGAT LODGE  LODGE P.P

VARIETY SILK {CH) {CH) (1-5)  (1-5) (1=5)
ACR. 83 TIHSRW 78 248 137 1.8 2.6 4.5
BAB(3) 83 TIMSRW 76 24 128 1.7 2.7 1.7
GWE(1) 83 TIMSRW 78 249 140 1.7 2.5 3.5
J0S{2) 85 TIMSRW 75 239 124 1.5 2.1 3.7
FOU(1) 85 TIHSRW 76 248 128 1.7 2.2 4.2
BARARE 86 TZMSRW 7 248 132 2.0 2.7 1.0
JOS 87 TIMSRW 75 252 141 1.9 2.4 1.0
FBT 5 HSR 87 76 247 130 1.6 2.7 3.5
8537 - 18 75 254 136 1.6 2.7 3.0
COCA 77 262 141 1.9 3.0 5.0
EBT 3 HSR 85 76 255 135 1.6 2.7 4.2
Number of Locations 4 ¢ { 4 4 1
LSD (0.05) 1.3% 10,14 9.5 NS 0.5¢ 0.7
SE 0.83 5.18 3.41 0.15 0.25 0.25
Cvi 2 6 10 35 28 12
QONTINUED

HUSK PLANT EAR EAR YIELD

COVER ASPECT ASPECT ROT T/HA
VARIETY (1-5) (1-5) (1-5) {1-5)
ACR. 83 TIMSRW 1.8 2.7 2.7 2.5 7.0
BAB(3) 83 TZHSRW 1.8 2.7 2.5 2.4 6.9
GHWE{1) 83 TIMSRW 1.6 2.0 2.3 2.9 7.0
J0S{2) 85 TIMSRW 1.8 2.0 2.7 2.7 6.6
FOU(1} 85 TIMSRW 1.7 2.2 2.6 2.5 7.0
RARARE 86 TZHSRW 1.8 2.7 2.3 2.7 7.4
JOS 87 TINSRW 2.1 2.3 1.9 2.4 7.3
FBT 5 HSR 87 1.7 2.2 2.2 2.5 7.3
8537 - 18 2.7 2.2 1.2 1.9 9.2
COCA 2.1 2.9 2.3 2.8 7.2
EBT 3 KSR 85 1.6 2.6 2.2 2.6 1.5
Number of Locations 3 3 4 4 4
LSD {0.05) 0.5¢ 0.5 0,34 0.4 0.6
SE 0.21 0.17 0.14 0.13 0.20
cvt 30 25 20 2 11

¢ Location x Variety interaction used as error.
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Tahle 6 1990 EVT - HSR ~ WRITE
YIELD (T/HA) BY LOCATIONS

LOCATIONS

VARITY FOUNBOT ~ BABUNGO HBANG-HBIRNL ~ HALSCAH AVERAGE
ACR. 83 TIHSRW 1.5 7.1 7.4 5.8 7.0
BAB(3) 83 TIHSRW 6.8 7.6 7.8 5.3 6.9
GH(1) 83 TIMSRW 7.0 7.1 7.8 6.0 7.0
J0S(2) 85 TIHSRH 6.9 6.9 7.5 5.0 6.6
FOU(1) 85 TIMSRW 7.3 7.4 7.3 5.8 7.0
BARARE 86 TIHSRW 7.3 7.6 9.1 5.7 7.4
JOS 87 TIHSRW 7.6 7.5 8.0 6.3 7.3
FBT 5 HOR 87 7.1 8.3 8.0 5.9 7.3
ACR 87 TIHSR 7.6 7.9 6.1

8537 - 18 9.5 9.8 10.3 7.1 9.2
COCA 6.1 8.1 8.6 6.1 7.2
FBT 3 HSR 85 7.9 8.0 8.5 5.6 7.5
15D (0.05) 0.9 0.8 1.5 RS 0.6
SE 0.30 0.28 0.54 0.45 0.20
W 8 7 n 15 1

Table 7 1930 NATIONAL, VARIETY TRIAL, HIGH - ALTITUDR
TRAITS ACROSS LUCATIONS

DAYS PLART EAR ROOT  STALK
T0 REIGHT  REIGHT LODGE  LODGE

VARIETY SILK (CH) {CHt) (1-5)  (1-5)
HAP 100 247 118 1.6 2.3
Ndu Local 102 264 154 2.1 2.0
QOCA 99 235 124 1.8 2.5
POOL 94 SYN 101 241 130 1.6 1.9
Humber of Locations 5 6 6 6 6

LSD (0.05) 1.5 10.1% 9,5¢ NS 0.4
SE 0.51 2.40 2.16 0,20 0.14
cvt 2 5 8 56 33




CONTINUED

HUSK PLAKT EAR EAR YIELD

QOVER ASPECT  ASPECT ROT T/HA
VARIETY (1-5) {1-5) (1-5) (1-5)
HAP 2.3 2.0 1.7 2.6 5.5
Ndu Local 1.7 2.6 1.6 2.0 5.5
COCA 1.5 1.7 2.0 3.0 4.8
POOL 9A SYN 1.8 1.7 1.9 2.0 4.6
Number of Locations 6 6 6 6 6
LSD (0.05) 0.4 0.6% NS 0.5¢ 0.5
SE 0.14 0.12 0.13 0.12 0.16
cvs 38 29 35 25 15

* Locatlon x Variety interaction used as error.

Table 8 1990 MATIONAL VARIETY TRIAL, HIGH-ALTITUDR
YIELD (T/HA) BY LOCATIONS

LOCATIONS

VARIETY SANTAL  SANTA2  MBIYEHI  WBIYEH2 UPPER FARML UPPER FARM2  AVERAGE
RAP 4.8 5.6 5.8 7.1 4.8 5.1 5.5
Hdu Local 5.0 4.6 1 7.0 1.8 5.3 5.5
COCA 4.2 5.7 4 5.5 3.9 4.9 4.8
POOL 9A SYN 3.9 4.1 5.2 6.2 3.5 4.5 4.6
LSD (0.05) 0.7 NS NS NS KS NS 0.5
SE 0.22 0.51 0.51 0.44 0.34 0.22 0.16
cvt 10 20 19 14 15 9 15
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Table 9 1950 ADVANCED HYBRID TRIAL
TRAITS ACROSS LOCATIOHS.

DAYS PLANRT EAR ROOT STALK

T0 HEIGHT REIGHT LODGE  LODGE
VARIETY SILK (cH) {CH) (1-5)  (1-5)
88069 X 87036 78 21 133 1.3 1.3
88069 X H131 78 257 122 1.6 1.9
15206 76 248 126 1.5 1.7
88094 X H131 7 253 124 1.6 1.9
8556 -~ 6 n 257 133 2.0 24
8534 - 7 75 242 116 1.7 1.5
88010 X H131 ' 24 117 1.8 2.1
88036 X K131 79 256 132 1.6 2.0
88210 X C70 78 245 128 1.9 14
87366 X 88030 19 252 122 2.0 14
87014 X K131 80 244 124 1.3 2.0
88010 X C70 78 250 122 1.6 2.0
87047 X K131 L] 237 123 1.5 2.5
88103 X C70 79 258 134 1.4 24
8535 - 2} 78 239 113 1.8 1.7
8536 - 23 Y 23] 121 1.3 2.4
Hueber of Locations 6 6 6 6 6
LSD (0.05) 1.3 8.9 7.7 NS 0.7%
SE 0.2 3.19 2,79 0.1 0.12
v 2 6 11 35 1




Table 9 CONTINUED

HUSK  EAR EAR  PLANT  YIELD

COVER  ASPECT ROT  ASPECT T/HA
VARIETY (1-5}  (1-5) (1-5) (1-5)
88069 X 87036 2.2 1.9 2.0 1.8 11.1
88069 ¥ K13l 2.6 2.1 2.5 1.6 10.8
15206 2.8 1.4 2.6 1.6 9.9
88094 X 131 1.6 1.6 1.9 1.9 9.8
8556 - 6 2.1 2.0 2.3 2.5 9.4
8534 - 7 1.7 1.9 2.0 1.3 9.1
88010 X H131 1.1 1.9 2.0 1.7 9.1
88036 X H131 1.2 2.2 2.0 2.0 9.1
83210 X €70 1.4 1.7 1.9 2.0 9.0
87366 X 88030 1.2 2.2 1.4 1.9 8.9
87014 X H131 1.6 1.8 1.9 1.6 8.8
88010 X €70 1.2 2.0 1.8 1.6 8.8
87047 X H131 1.7 2.0 2.4 1.8 8.7
88103 X C70 1.3 1.3 2.0 1.3 8.6
8535 - 23 1.3 2.3 1.4 2.0 8.4
8536 - 23 1.6 2.5 2.6 1.7 8.0
Rumber of Locations 5 6 6 5 6
LSD {0.05) 0.4¢ 0.5¢ 0.5¢% 0.5¢ 0.9%
SE 0.11 0.16 0.10 0,12 0.17
(W'} 29 22 23 30 9

* Jocation x Varfety interaction used as error.
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1990 ADVAKCED HYBRID TRIAL
YIELD (T/BA) BY LOCATION

LOCATIONS

VARIETY FOUHBBOT BANSOA ~ MFONTA  BABUNGO  HBAHG-MBIRHI ~ MAISCAM  AVERAGE
88069 X 87036 1.1 13.0 8.4 11.9 13.0 9.4 11.1
88069 X H1l 10.4 13.5 8.5 12,5 10.9 8.8 10.8
15 206 1.7 12.0 8.1 103 1.5 9.9 9.9
88094 X H131 9.5 12.9 7.9 9.6 11.1 8.0 9.8
8556-6 9.2 11.5 8.2 9.2 10.3 7.8 9.4
8534-7 9.9 10.5 8.1 9.5 9.2 7.8 9.1
88010 X H13 9.4 9.9 7.2 9.8 10.3 7.8 9.1
88036 X H131 9.4 11.8 7.4 9.8 8.5 7.4 9.1
88210 X C70 8.5 11.5 6.9 10.2 9.6 1.7 9.0
87366 X 88030 9.6 10.9 7.0 9.5 9.2 6.9 3.9
87014 X H131 8.6 11.6 6.8 9.9 10.1 6.3 8.8
68010 X C70 8.6 10.1 6.3 8.4 10.8 8.4 8.8
87047 X H131 9.1 10.2 6.8 8.7 9.8 7.8 8.7
88103 X C70 8.8 10.4 6.2 9.8 9.5 6.6 8.6
8535-23 8.2 9.5 7.2 8.0 10.3 7.1 8.4
8536-23 6.0 1.5 7.3 9.7 10.7 6.9 8.0
LSD {0.05) 0.7 1.0 0.9 0.9 1.9 1.4 0.9
SE 0.23 0.35 0.32 0.3 0.67 0.50 0.17
ot 5 6 9 7 13 13 9
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Iable 11 1990 BYBRID SET 1 TOP YIELDIKG ENTRIES
TRALTS ACRUSS LOCATIONS

DAYS  PLANT  EAR ROOT  STALK
T0 HEIGHT  HEIGHT LODGE  LODGE

VARIETY SILK (CH) () (1-5) (1-5)
88069 X 89246 75 263 123 1.8 1.7
88069 X 88091 7 254 129 1.3 1.3
88062 X 89299 78 256 129 1.5 1.7
25 206 73 248 121 1.8 1.4
87366 X 89311 73 241 122 1.8 1.8
87366 X C70 75 219 118 2.2 1.8
88069 X 89207 74 219 116 1.5 1.5
87366 X 89199 73 251 128 1.8 1.4
89223 X 88099 7 258 136 1.4 1.3
87014 X 89293 73 234 121 1.4 1.3
87366 X 89243 16 243 127 2.3 1.8
87366 X 89296 % 238 134 2.2 1.5
Fbt 5 HSR 87 76 244 125 1.6 2.0
Hunber of Locations 4 4 4 4 4
LSD (0.05) 1.8% 14,5¢% 11.1* 0,7% KS
SE 0.55 1.50 .48 0.15 0.17
cvt 3 7 10 3l 37
CONTINUED

RUSK EAR EAR PLANT YIELD

COVER ASPECT  ROT ASPECT  T/HA
VARIETY (1-5) {1-5)  (1-5) (1-5)
88069 X 89246 2.8 1.8 2.8 2.1 11.3
88069 X 88091 2.7 1.8 1.7 1.8 10.9
88069 X 89299 1.8 2.9 2.6 1.9 10,7
15 206 2.6 1.3 2.8 1.9 10.4
87366 X 89311 1.6 1.6 1.8 1.8 9.8
87366 X C10 1.2 1.7 2.7 2.0 9.8
88069 X 89207 2.1 1.8 2.1 1.7 9,7
87366 X 89199 1.3 1.3 1.6 1.7 9.7
89223 X 88099 1.8 1.3 1.9 2.5 9.5
87014 X 89293 2.6 1.7 2.5 1.7 9.5
87366 X 89243 1.1 1.8 1.7 1.9 9.5
87366 X 89296 2.6 1.8 2.4 2.0 9.3
Fbt 5 HSR 87 1.5 2.3 3.3 2.4 7.1
Kumber of Locations 4 4 4 4 4
LSD {0.05) 0.6% 0.5 0.6% 0.5¢ 1.1%
SE 0.16 0.15 0.14 0.15 0.24
cvi k)| 25 21 29 9

* Location x Variety interaction used as error.
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fable 12 1990 HYBRID SET 2 TOP YIELDING ENTRIES TRAITS ACRUSS LOCATIONS

DAYS PLANT  EAR ROOT  STAIK
T0 REIGHT  HEIGHT LODGE  LODGE

VARIETY SILK () (CH)  (1-5) (1-5)
15 206 73 262 133 1.8 1.6
88098 X 89299 7 257 139 2.1 1.5
89274 X 89302 72 241 134 1.5 1.3
89274 X 89293 72 252 134 1.4 1.2
89277 X 89302 72 237 132 1.3 1.4
8809y X 89182 72 251 130 1.5 1.4
89277 X 89293 74 243 129 1.6 1.3
89223 X 89258 12 248 127 1.8 1.2
728 X 89293 76 218 136 1.7 1.2
88099 X Hi31 73 27! 135 1.4 1.7
128 X 89242 75 25) 134 1.8 1.6
89223 X 89260 76 236 125 1.3 1.2
Fbt 5 HSR 87 76 248 129 1.8 2.2
Nunber of locatlons 4 4 4 4 4
LSD (0.05) 1.5 9.2 10.3% 0.6+ 0.8
SE 0.53 3.4 3.25 0.4 0.18
Cvi 3 5 9 30 35
QONTINUVED

HUSK EAR EAR PLANT YIELD

COVER  ASPECT  ROT ASPECT  T/RA
VARIETY (1-5)  (1-5) (1-5) (1-5)
15 206 2.4 1.4 2.8 1.8 10.8
88098 X 89299 1.1 2.2 2.7 2.1 10.7
89274 X 89302 1.} 2.4 1.8 1.8 10.3
89274 X 89293 1.4 1.8 1.9 1.8 10.2
89277 ¥ 89302 1.9 2.% 2.4 1.7 9.9
88099 X 89182 1.7 2.1 2.0 2.0 9.8
89277 X 89293 1.7 1.3 2.1 2.3 9.7
89223 ¥ 89258 1.5 1.8 1.6 1.8 9.6
728 X 89293 1.5 1.3 2.1 2.2 9.5
88099 X H131 1.5 2.1 2.0 2.2 9.4
728 ¥ 89242 1.0 1.8 2.4 2.4 9.3
09223 X 89260 1.0 2.1 1.6 1.4 9.2
Ebt 5 NSk 87 1.7 2.6 3.2 2.5 7.4
Rumber of locations 4 4 4 4 4
[5D (0.05) 0.6 0.5t 0.6% 0.6t 0.9¢
SE 0.15 0.13 0.15 0.16 0.23
cvi k) 21 21 27 9

* Locatlon x Variety interaction used as error.
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Iable 13 1990 HYBRID SET 3 TOP YIELDING ENTRIES

TRAITS ACROSS LOCATIONS

DAYS  PLANT EAR ROOT STALK

10 BEIGRT HEIGHT  ICDGE  LODGE
VARIETY SILK () (CH) {1-5) (1-5)
15 206 73 259 133 1.9 2.0
89291 X Hi31 75 260 136 2.4 3.1
89258 X 89182 70 245 124 1.8 1.7
89258 X 89203 n 248 132 1.6 2.7
89258 X C70 74 244 127 1.5 1.7
89248 X 89243 78 253 131 2.3 2.3
89243 X 89299 76 247 143 2.5 1.8
89246 X C70 m 253 128 1.9 1.7
88099 X 89260 70 253 133 1.4 1.6
89291 X 88099 H 257 135 1.6 24
89258 X 89248 75 254 134 1.6 1.8
Fbt 5 HSR 87 76 244 123 1.9 1.9
Number of locations 4 { 4 ] ]
LSD (0.05) 1.9¢ 11.1¢ 9.0 0,64 0.9
SE 0.5%0 3.40 3.30 0.17 0.20
cv i 2 9 il 35

CONTINUED
BUSK EAR EAR PLANT YIELD
COVER  ASPECT ROT  ASPECT T/8A

VARIETY (1-5) (1-5) (1-5) (1-5)
15 206 2.4 1.5 3.0 2.0 10,2
89291 X M3l 2.3 1.8 2.8 2.3 10.1
89258 X 89182 1.6 1.8 2.0 1.8 10.1
89258 X 89203 1.6 1.9 2.9 2.4 10.0
89258 X C70 2.0 1.9 24 1.9 9.9
89248 1 89243 1.0 1.8 2.3 2.2 9.8
89243 X 89299 1.0 2.7 2.3 1.9 9.8
89246 X €70 1.3 1.4 1.9 1.8 9.6
88099 X 89260 2. 1.8 1.7 2.0 9.6
89231 X 88099 3.3 1.5 2.9 2.5 9.6
89258 X 89248 2.1 2.3 2.5 2.2 9,2
Fbt 5 HSR 87 1.6 2.3 3.2 2.5 7.3
Humber of locations { { 4 ] {
LSD {0.05) 0.5+ 0.5 0.6+ 0.5 1,00
SE 0.12 0.15 0.15 0.16 0.23
i 29 25 19 27 9

* Location x variety interaction used as error.
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Table 14 1990 HYBRID SET 4 TOP YIELDING ENTRIES
TRAITS ACROSS LOCATIONS.

DAYS  PLANT  EAR ROOT  STMK
T0 RE{GHT BEIGHT LODGE LODGE

VARIETY SILK (CH) (CH) (1-5) (1-5)
89293 X 89299 mn 248 133 2.2 1.8
7S 206 73 254 132 2.0 1.5
89558 X 89292 " 252 126 1.8 1.7
88098 X 89292 Vi A7 132 1.6 1.8
89291 X 89302 74 233 118 1.6 2.0
89293 X 89302 75 231 120 2.0 1.3
89293 X 89310 71 255 137 1.4 1.3
89302 X 89292 % 230 120 1.9 2.1
89310 X C70 17 254 135 1.8 1.5
89310 X 89258 76 241 121 1.7 1.5
89302 X 88099 75 224 117 1.3 1.4
Fbt 5 HSR 87 A 16 242 125 1.7 1.6
Number of Location§ . 4 q 4 4 4
LSD (0.05) 1.9% 13.6¢% 11.5% 0.6* 0.8#%
SE 0,57 4.08 3.38 0.17 0.17
(W'} 3l 6 9 33 32
CONTIXUED

BUSK EAR EAR PLANT YIELD

COVER  ASPECT ROT ASPECT T/HA
VARIETY (1-5) (1-5) (1-5) {1-5)
89293 X 89299 2.1 1.3 2.3 2.6 10.4
15 206 2.6 1.5 2.9 1.9 10.1
89558 X 89292 2.8 1.4 2.4 2.0 10.0
86098 X 89292 2.3 1.2 2.4 1.9 9.8
89291 X 89302 2.6 1.4 2.3 1.7 9.5
89293 X 89302 2.5 1.3 1.8 1.9 9.4
89293 X 59310 1.9 1.7 2.3 2,17 9.4
89302 X 89292 2.8 1.6 2.9 1.9 9.2
89310 X C70 1.2 1.8 2.1 1.9 9.0
89310 X 89258 2.0 2.1 2.1 1.9 8.7
89302 X 88099 2.1 1.8 1.8 1.5 8.6
Ebt 5 MSR 87 1.3 2.5 3.2 2.3 1.2
Number of Locations 4 4 4 4 4
LSD (0.05) 0.6% 0.5+ 0.6% 0.6% 0.7¢
SE 0.18 0.14 0.15 0.16 0.26
(@} 3 26 20 27 10

* Variety x location interaction used as error.
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TABLE 15 1990 PIOKEER HYBRIDS TRAITS ACROSS LOCATIONS

DAYS PLANT EAR ROOT STALK
T0 HEIGHT  EEIGAT LODGE  LODGE

VARIETY SILK (CH) (CH) (1-5) (1-5)
Y9G65 69 230 112 1.4 1.4
8919964 69 2,4 112 2.3 2.1
8919565 72 236 108 1.7 1.8
Y9E67 67 224 101 1.6 1.6
8919556 69 238 108 2.1 2.1
88144242 V] 226 112 3.0 2.2
Y9E72 69 211 101 2.3 1.6
Y9E73 68 226 106 2.2 2.0
Y9E74 70 236 107 2.2 2.1
8919589 70 232 105 1.6 1.3
8919598 71 212 104 2.0 2.0
8919638 72 228 108 1.4 1.6
8919577 73 r3¥i 117 1.8 1.8
8919552 70 224 113 1.7 1.6
8815765 7 236 109 1.3 1.6
8919616 70 222 105 2.7 2.0
15206 74 251 125 2.6 2.0
R215 n 233 111 1.6 3.0
§C501 72 242 136 2.3 2.1
15225 69 238 109 1.8 3.0
Number of Locations 3 3 3 3 3

LSD (0.05) 1.9 1.3 13 1.0 0.7
SE 0.69 {.60 4.57 0.38 0.25
cvt 3 6 12 k)| 30
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CONTINUED

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

VARLETY (1-5) (1-5) (1-5) (1-5)
Y9G65 1.4 1.7 2.8 2.4 9.2
8919964 2.3 2.3 2.7 2.2 8.5
8919565 3.0 2.0 2.3 3.0 8.4
19E67 3.7 1.9 1.9 2.7 9.3
8919556 2.1 2.2 2.0 2.0 9.7
88144242 1.7 e 7 1.9 1.9 8.3
Y9E72 2.7 1,2 2.8 2.9 8.7
Y9E73 2.2 2.0 2.9 2.2 8.4
YOE74 1.9 2.3 2.8 2.3 8.4
8919589 1.4 1.8 2.6 2.0 9.1
8919598 2.1 2.0 2.2 2.6 9.1
8919638 3.0 2,0 2.7 2.8 9.0
8919577 2.6 2.3 1.8 2.2 9,6
8919552 2.1 2.0 2.4 2.6 8.8
8815765 2.7 1.9 1.9 2.1 9.9
8919616 2.2 2.0 2.6 2.6 9.2
15206 2.8 2.2 1.4 2.2 9.7
R215 3.4 2.6 3.0 2.8 7.7
5C501 3.3 2.6 2.7 3.2 8.1
15225 2.2 2.7 2 3.0 8.5
Number of locations 3 3 3 3 3
LSD {0.05) 0.7¢ 0.6% 0.6% 0.6% 1.5%
SE 0.26 0.21 0.22 0.20 0.55
cvt 25 24 18 17 10

% Location x Variety interaction used as error.
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Table 16 1990 PIONEER HYBRIDS YIELD (T/BA) BY LOCATIONS

LOCATIONS
VARIETY FOUHBOT ~ BABUNGO  HBANG-MBIRNI AVERAGE

Y9665 10.3 8.5 8.7 9.2
8919964 1.5 8.4 9.6 8.5
8919565 8.4 8.3 8.5 8.4
Y9E67 9.7 9.6 8.6 9.3
8919556 10.3 8.8 10.1 9.7
88144242 6.6 9.0 9.3 8.3
Y9E72 9.2 1.5 9.4 8.7
Y9E73 8.5 8.3 8.4 8.4
Y9E74 8.2 8.0 9.2 8.4
8919589 10.1 3.1 8.2 9.1
8919598 10.2 8.0 8.9 9.1
8919638 8.5 9.0 9.7 9.0
8919577 8.2 9.5 11.2 9.6
8919552 8.3 8.7 9.4 8.8
8815765 9.6 10.8 9.4 9.9
8919616 9.3 8.7 9.4 9.2
15206 7.8 9.2 12.0 9.7
R215 1.4 7.5 8.4 1.7
5C501 8.4 8.3 7.4 8.0
15225 1.2 8.9 9.5 8.5
LsD (0.05) 1.0 1.3 1.9 1.5%
SE 0.37 0.46 0.69 0.55
Wi 7 9 13 10

* Location x Variety interaction used as error.
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2.2 HIGHILAND MAIZE AGRONOMY

2.2.1 INTRODUCTION

The Highland Maize Agronomy Unit had a fairly normal cropping season except for
rather Iate planting and severe lodping later in the season. ‘The rains were late and planting
had to be delayed for at least 2 weeks.

When the rains finally came they were contirgous such that germination was good for
even the trials that were planted in the dry soil.

A total of eleven (11) trials were planted in 37 trial plots on research station trial sites
(22), Trial and Demonstration Centers (14) and the University Center farm (1). They were
mainly in two main themes; soil fertili y amendiment throngh improved fallow, organic matter
incorporation liming, and residue nanagement and crop responses to fertilizers; plant
population, and tand preparation methods. Qver haif the studies involved either intercropping
or double cropping with grain legumes and colocasia or with hedge rows or soil improvement
legumes. Most of the planting was done on ridges as farmers do. ‘The grain legumes used
were groundnuts, phascolus beans and soybeans.

Due to the strong winds that occurred in the middle of the season (Qune 11, 1990 at
Jambui Plain and slightty Iater at Babungo and other sites, there was a lot of devastating
ledging  that greatly affected grain yield and the quality of the 1esult obtained.

The yields of fepumes comtinued to he poor due to lack of adapted varieties. The
harvesting peviod was fairly dry thus allowing for good harvest with very few rotten grains
in the tir's ot dia looge badly,

Althongh the unit has a technictan and a national connterpnt the team is supported by
only one competent recorder at one of the sites. 1t wonld greatly benefit from one more
technician and two ficld 1ecorders, one at each of the other sites. There is atso a need for a
rescarcher who will replace the present national counterpart when he goes for further training.

2.2.2 OQUTPUTS AND ACCOMPLISHIMENTS.

GOM; To Develop agrenesic practices that will result in a sustaimible highly productive
ralze-based crepring systens In the Westorn Righlands of Careroon.

Sub-Goal Outputs Accomplishmant
1. Determine response of miize 1.Year 3 of 3 vears. Response of 1. Yield response to plant
varieties to plant population naw and old varieties to plnt population and fertilizer of
and fertilizer. poputation and fartilizer for recontly released varietieg
recemmendation to various sinilar to Kasai 1 and 85-NSR
production levels, sinilar to that of older variety
1.2 Infornation on COCA.
intercropping,
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Sub-~Goal

Outputs

Accorplishment

2, Find the most efficient land
preparation method for maize
based cropping systeas,

3. Determine long-term effect of
residue management on
productivity,

4. Determine the effect of soil
fertllity amenduent on the land
productivity

5. Determine the residual effact
of phosphorus on maize
production.

2.1 Characterize crop response
to ridge, flat and no-til} at
various fertilizer levels for
differing soil fertility
environsent,

3.1 Characterize long-ters
effect of residue management
practices on productivity,
3.2 Determine the effect of
fertilizer application on the
productivity.

4.1 Identify line sources axd
rates that would be economical,
4.2 Compare liming with plant
organic material as soil
anendaent practices.

5. bata on how long a single
phosphorus application can be
effective. Identification of
the most appropriate source of
phosphorus.

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

2.1 Best yields obtained when
crop planted on ridges and
poorest when under no-till.
Response to fertilizer similar
at all three land preparation
vethods.

2.2 Ridge and flat had similar
lahour requirements which were
about 35% higher than no-tfll.

3.1 Maize yield fron plots where
residue was previously burnt
underground was 32% lower than
where it was buried. Burning
residue underground had higher
yield than bury residue. The
eftect was greater in plots
where residue was previously
buried.

3.2 Etfect of previous residue
nanagesent vas reduced by
fertilizer application.

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

5. Haize showed response to
phosphorus applied in 1987 which
was dependent on rates
previously used, SSP had
greatest effect conpared to Rock
Phosphate and PAIR.
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Sub-Goal

Outputs

Accomplishrent

6. Identify cultural practices
involving improved fallow and
agroforestry that would increase
land productivity.

7. Institutional Development.

8. Professional Impre. ment.

6.3 ldentification of Species
residual effect which would
increase land productivity.

6.2 Quantification of the effect
of species on crop yleld.

6.3 Quantity effect of
fertilirer application on the
agroforestry species.

7. Two technicians trained in
agronomy skills.

8.1 Attending of ASA meetings
in San Antonio-Texas.

8.2 Attending the West African
Fertilizer Hinagement and
Evaluation Network Heetings -
Lome, Togo.

6.1 Fallow of Crotalaria and
tephrosia was better than
natural grass fallow. The effect
was greatest on poor soils.
There was no carry-over effect
after the first year of
cropping.

6.2 Callianda and cassia had
better attributes than leucaena.
The effect of fertilizer
application on species early
growth was only slight.

7. On-job training of two senior
techniciais was conducted in the
areas of s0il amendnment and
improved fallow skill. This
fnvolved laying out trials
collection and analysis of
prelinminary data.

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

2.2.3 OTHER ACTIVITIES.

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

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

Dr. Kikafunda participated in the West African Fertilizer Management and Evaluation
Network (WAFMEN) Annaal Meetings  held in March at Lome Togo. He also presented
two papers at the American Society of Agronomy Annual Mecetings hefd at San Antonio,
Texas, October 21-26. The two papers prepared with the national counterpart were on maize
varietal responsc to delayed planting and maize response to improved fallow.

‘The team also gave a strong contibution in the Western Highland regional food crop
and agroforestry planning meetings.,
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2.2.4. RESEARCH FINDINGS

Poor adaptability of grain legumes continued to give poor results when intercropped
with maize. In most cases therefore, it was not possible to discern the treatment effects due
to the high coefficient of variability.

2.24.1. Response to_fertilizer and_plant population_of
maize varictics and intercropped soybeans,

Farmers normally plant at populations and fertilizer rates different from those used
by breeders. Varietal differences can lead to dilferences in response to these lactors, To
determine whether there would be any differences two refatively new varieties, MSR and
Kasai I were compared with the older varicty COCA,

The three maize varicties were planted at two plant populations the one used by most
farmers (26 666 plants/lir and the one commonly used by breeders (53333 plants/Ia). This
was done by varying the number of plants per hill; cither one plant or two plants per hill in
wo rows on top of a 1.5m ridge. The plots with maize were divided into three fertility
groups low, medium and high rates of fertilizer (0-0-0, 50-60-30 and 100-120-60 kg
NPK/ha).

Soybeans were planted on the outer side of the maize rows in the central ridpe of the
three ridge plot. In addition two soybean plots were planted per replicate one with no
fertilizer and another with medium fertilizer level, The trial was planted at four locations
(Bambui Plain, Babungo, Wum and Bansoa) and there were four replications at each of the
sites.

The results obtained are summarized in ‘Tables | and 2. There were no significant
differences in yield among the varieties used although COCA yickded slightly higher than the
other two varictics (Table 1), The yicld of soybeans was also not affected by the ditferent
maize variclies. Fertilizer application increased the yield of maize at all locations especially
when it was applied at the medium level. Fertilizer had a tendency to reduce the vield of the
intercropped soybeans although the decrease was not significant at most of the locations.,

Reducing the plant population of maize, resulted in significant reduciion in maize yield
at Bambui Plain and Babungo and significant increase in yield of soybeans at all locations,
It had no effeet on the number of cars per plimt. Maize prain size was however, greatly
increased by 14% when the population was decreased and the crop stood better against
lodging.

Among varieties, Kasai 1 was the shortest (179 ¢m) and COCA was the tatlest

(208cm) and MSR was intermediate. Addition of fertilizer increased plant height at both
plant populations (Table 2).
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When soybeans were planted as a sole crop, festilizer application significantly
decreased yield at Bambui Plain and Wum, had no effect at Bansoa and increased soybean
yield at Babungo. The overall effect was a 6% reduction in grain yield. This indicates that
reduction in yield when it was intercropped with maize was related to both the shading effect
of the more vigorous maize and the direct effect of the fertilizer or soybears.

In conclusion, the varieties tested are not siguificantly difierent. ‘They also have a
similar effect on the soybeans when the two are intercropped. Choice among the varieties
would depend on other characters such as storability, resistance to disease and insects. This
confirms the resuits previously obtained in the same study. It is recommended that the study
ve discontinued until more varieties are available for agronomic studies.

2.2.4.2. Maize Yicld and ). abour reguirements as affected by the land
preparation_methods,

Farmers in the mea ridge the land during land preparation. ‘This was perceived to be
time consuming without having additional yield benefits. To determine the relative merits of
land preparztion methade on inhour reguirement and yield, a trial was started in 1988 at
Bambri Plain and Babungo and has been carried ont througl to 1990, The effect of three land
preparation methods; ridge, tlat and no-till on maize yield were compared at three fertilizer
levels 0-0.0, 50-60-30, and 100-120-60 kg NPK per hectare, Each treatment was replicated
four times at cach location,

‘The yield results obtained indicate thit at both locations, planting on the ridge resulied
in the highest yield (Fable 3a.) At Bambui Plain it outyicld planting on the flat by 10.8%
and planting on the No-till by 72% (2.78 vs 2.5} and 1.62 Tons/Ha). At Babungo, the
corresponding figuies were 18.4% and 50%. At both locations adding fertilizer increased
grain yicld especially when the increase was from 0-0-0 to 50-60-50 kg NPK/Ha. indicating
greater efficiency at lower fertilizer levels.

Thete were no signilicant fertilizer x land prepnation method interactions thus
indicating similar 1esponses to feitilizer for all preparation methods. Combined analysis
showed significant fertilizer x location interaction which was due to greater response to
fertilizer at Babunpo compmed with Bambui plain. ‘There was a kighly significant correlation
between the mumber of cas per plot and grain vield especially at Bambui Plain witich was
related to the poor establishiment and growth under no-till conditions,

As regards Tabonr requirement, planting on the flat required the highest tabour and
was significantly greater than that required by other methods (Table 3b) at Bambui Plain.
No-till required the least labour. Whereas tilling and ridging required similar labour, the crop
planted on the flat reguired more labour at weeding than when the crop was planted on the
ridges (113, 1 man-days vs 80.2 man-days).

At Babungo planting on ridges and planting on the that required similar amounts of
labour due to the inter-operation adjustinents similar to those ol Bambui Plain,
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It can therefore be concluded that planting on ridges is superior to other methods.
Any recommendations should also take into consideration the effect of the various methods
on erosion control, weed control. Soil properties such as compaction, leaching and nutrient
recycling as they relate to plant residue and organic matter should also be considered.

2.2.43. The effect of Residue Minagemeni on the yicld ofmaize, beans and colocasia,

This is a report on a continuation of a long term study started in 1985 at Bambui
Plain. hinvohcd(hcdemrnﬁnaﬁon(ﬂlhceﬂbclofrcﬁduclnunugunen(ﬂnﬁﬁzcronlhcykﬂd
of the various cropping patterns. The results of the previous years 1985 - 1988 are reported
in the NCRE annual reports of those years. ‘They indicated that burning residue underground
resulted in initial yields of as high as 500% of those obtained from plots where residue was
only buried. There was yield reduction in plots where residue was burnt under ground with
subsequent cropping such that the yields obtained in the fourth year were omly 62% of those
obtained in plots where residue were buried.,

To determine the effect of the previous management and assess the implication on
subsequent management, new treatnients were superimposed on the old management as
indicated in Figure 1. Each treatment was replicated four times.

Figure 1: RESIDUE MANAGEMENT TRIAL - “TREATMENTS 1990
GROUP A.

Previous_Residue Fertilizer Levels New_Residue_Management
me (kg NPK/Ha) i

1) Bury Residue 1) 0-0-0 1) Mt+B =~ Bury Residue
2) Burn Residue 2) 50-60-30 2) M+B - Burn residue
underground underground

3) 100-120-60 3) MIBIC -Burn Residue
4) M+B+C ~Burn Residue

underground.
GROUP B.
Previously Burn tilize New Residue Management
Residue at Soijl
Surface. 1) 0-0-0 1) Bury Residue
2) 50~60-30 2) Burn Residue
underground
3) 100-120-60 3) Remove residue

4) Residur burnt at
soil surface.

Plant Population: 1) Maize: 53333 plant/ha in the maizay
Beans intercrop 41000 plant/ha in the
maize/Beans/Colocasia intercrop.

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

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

Fertilizer application increased maize yield. ‘This was mainly through increased
number of ears per plant and the size of the car since the 1000 grain weight was not increased
tremendously.  Fedilizer application also increased the yield of beans.  There was no
difference in the yiekd of maize whether it was planted with cither beans or beans and
colocasia.  Burning residue at the beginning of the 1990 season increased yield by 71%
compated  to when residue was  only
buried. ‘The increase in  yield  was

observed in hoth the plots where residue RES MANL AND CROPPIIS PATTERN O MAIZE
was previously butied and in those where - s =i wv0
it was burnt underpround. ‘The ditference )

in yickd was most pronounced in plots that .
were not fertilized (Figute 2). Both the
overall yields and the response o ciurent
burning were less obvious in plots whete
residue was previously lnnnt under ground.
This is in confirmation of the previous
results tat busning residue underprousd
increase yield considerably in the first
year. The low yields obtained in plots that e R
were burned previously at all levels of
cropping patterns and pew  mimagement
regimes  demonstrates  the  permanent
damage the practice does to the soil,

Fum TIRD { Owed

7
Sk

Figure 2

When four residue management practices were compared at three fertilizer levels,
burning residue underground  had  the
highest yicld and no difference among
other residue managenient treatments was RES.MAN 8 FEAT. O MAIZE T1ELD
observed (Figure 3).  As in previous . LT L
studies, the preatest elfect of burning B U . SR
residue undergromnd was greater when no
fertilizer was applicd. ‘The various residue
management treatments had no sipniticant
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effect on the yield of beans althopph B B O R l'/
burning it underground had stightly higher ’ grie
yiclds.. e
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The study demonstrates that (here
is increased yield due to burning residue e RO A N <
underground.  Leaving and thit was
previously buint for a year's fallow and

Figure 3
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then burning residue underground results in a positive yield response in maize yield that is
inferior to that obtained from plots that had not been burned before.  ‘This shows that
productivity cannot be maintained at a high level with this system especially when no
fertilizer is applicd.  Burying residue maintaing a fairly high yiceld.

2.244 The cffect of Jiming on the yicld of maize and_legumes

In the soils that are highly acidic, lime might he requited. ‘Though it might not be
economical at farmer level given the present high cost of lime information about practical
sources and rates should be obtained in case it could e proved economical, It can also he
useful in improving soils at research station and trial sites for trials that require less acid
soils. The study was started at the Upper Farm in 1987 and in 1989 at Bambui Plain,

Atthe Upper Farm Lime was applicd at the rates of 0, 3.0, 6.0 and 9.0 tons/ha. To
determine the significance of the sccondary clements and micronutrients cach level had three
plots which were assigned NPK, NPK + Calcium, Magnesium and Sulphur and the third plot
had micronutrient in the form of Zine, Boron, and copper during 1987, 1988 and 1990. The
plot was fallowed during 1989.

At Bambui Plain the tial involved application of four sources at the rates of 2.0,5.0,
10.0 and 15.0 Tons of lime per Ha which were suppased to chanpe the il from 4.7, 10 5.0,
5.5, 6.0 and 6.5 respectively, ‘The sources tested were calcitic Lime, Agri 56, Slaked lime
and Dolomitic lime. The lime was applicd only in 1989 and all the plots received uniform
fertilizer. Maize was followed by late beans in 1989 and it was intercropped with groundnuts
in 1990. Only data the crops grown in 1990 are reported. Each treatment was replicated five
times.

Strong winds at the time of tasselling had a severe setback on crop performance
resulting in low yiclds and high variability. At the Upper Farm there was a high incidence
of stem rot that resulted in lodging towards the end of season,

At the Upper Farm application of 3.0 Ton/Ha of lime increased the yield of maize as
compared to when lime was not applicd (Tablc 5). Application of NPK at the rate 120-100-
00 increased yiekl as compared to no fertilizer added (3.24 tons vs 2.05 tons). Addition of
secondary elements and micronutrient had no significant eticet on maize yiells. ‘The yickds
were quite fow at all the levels of lime thus indicating that fiactors- other than lime were
influencing yickd. ‘The severe lodging, car and stem rot, foliar discases and low soil and air
temperatures could have heen responsible. ‘The solution would be 1o breed for resistance to
the most important of these factors.

The tesults obtained from the trial conducied at Bambui Plain are indicated in Table
6. Dolomitic lime had the highest yield of maize (3.602 tons/Ha) while application of calcitic
lime resulted in the lowest yield (2.95 Tons/Hay. Agric 56 had yields similar to those of
slaked lime and dolomitic lime thus showing that it could replace th» two sourees which are
presently very expensive (over SMHEE/ S0k bag). ‘The influence of lime inereased up to 10
tons beyond which there were no increases in yield.
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Neither source nor tate of lime had a significant effect on the yield of groundnuts
(Fable 6b). Their yields were very poor. The lack of response could he due to the poor
adaptability of the varicty to the environment,  Also maize lodging at pegging time could
have reduced light penctiation to the groundnuts, ‘The effect of the lime sources on nodulation
was also inconsistent althongh dolomitic lime and Agri 50 showed higher number than others
carly in the season. ‘There were no ditferences on pod tilling, Lime affected soil pH even
when applied at very low levels (Table 6¢). ‘The effect of liming on pH ranged between 4.8
and 5.7. Agri 50 resulted in the highest pH both at the lowest rate and overall,

The results are not conclusive due to the poor vields. ‘The trial will be sepeated in the
same plot to assess the residual effect of the treatments. 1 is hoped that the yields of the late
season beans will show some treatment difterences. The trial will be continued for two more
years to pet the full extent of the treatment effects.

2.2.4.5. Residual Effect of Soil Amendment and on Maize Yield

A trial was started in 1989 where the effect of compost and plant residue at 5 tons/ha
were compared with that of 5 tons/ha of dolomitic lime.  Assuming that organic material
would reduce the harmful effects ol high acidity it was hoped that organic material would
replace the need for liming. The effect of the amendment treatments were assesied at low,
medivm and high levets of fertilizer (G 0-0, 50-60-50 and 100-120-100 kg/ha).  The
amendment teatments were applied only 2t the beginning of the 1989 season. Maize in 1989
was foilowed by late season beans which was tollowed by maize in 1990, Fertilizer was
applied to maize in both scasons,

Lime application inereased the soil pll from about 4.1 to 5.2, None ol the other
antendment treatments increased soil pH- sipniticantly. Both soil amendment practices and
fertilizer atlected the yield of maize (Table 7). There was no significant ctiect of adding
cither manure or orpanic tesidue the previous year on the yield of maize but the addition of
5 tons of line increased maize yield sipnificantly when compared to no added amendment
(6.46 Tons/Ha vs 4.31 Tons/ Hz). Application ol fertiuzer resulted in a significant increase
in maize yield at all levels. There was no fertilizer x amendment interaction thus indicating
that the response was similar for all the amendment practices.  Among the components of
yield only prain size was atfected by the anendment practice wherehy application of 5.0 tons
lime resulted in larger prain size as compared to the rest of the trestments (402 gm vs 340,
341 and 360 gms for liming, no amendment, 5 Tons of manure and 5 tons of organic material
respectively).

The lack of response to addition of manute and orpanic resioie could be associated
with the high organic matter of the soil at the site (% organic Cartbon = 9.87).This explains
why addition of manure or organic matetial did not have significant etfect on the yield of
maize,

The study should be continued with farther asddition of orpanic material and assessing
the ettecton nutrient availability and comparative costs when compared with lime application,
Plant matetial to be added should decompose casily to release nuttients without having to add
to the organic matter which is alicady high.



2.2.4.6 Lffcct of Residual Phosphorus on Maize Yields,

This is a continuation of a trial started in 1986. In 1986 Rock phosphate, 50%
partially acidulated Rock PP and Single Super phosphate (SSP) were applied at rates of 25, 50,
75, 100 and 150 kg P,0,/Ha. ‘These rates were doubled in 1987 in the same plots. In addition
to these levels Triple Super phosphate (TSP), Diammonium phosphate(DAP) and Bicalciumn
phosphate were applied at the rate of HXOkg in 1986 and 150kg P,0,/Ha in 1987, Cropping
was carried out in all the years until 1990. In 2il cases only nitrogen at the rate of 80kg N/Ha
and potassium at the rate of 40kg K0 were added. ‘The treatments were replicated five times,
The results obtained in carlier years can be obtained from the NCRE Annual report 1986 -
1989,

The yield of maize continned to show a fiir amount of response to added phosphorus
even after the fourth year of continuous cropping ¢'rable 8). In all cases it was the plots that
previously received SSP that outyiclded the chieck where only N and K have heen applied
over the years. Rock Phosphate and partially scidulated rock phosphate had caused very little
response over the years and had no significant etfect on maize yield during the 1990 growing
scason,

When alt the sources were compared at E50kg P50, Bicalcium phosphate (3. 18 Tons)
and SSP (3.17 “Tons)y had the highest yields followed by TSP (2.7 Tons) and DAP (2,70
Tons) and the lowest yields were given by Rock Phosphate (1.88 ‘Tons) and PAPR (2.07
Tons). The ranking in 1990 was similar to that of the past years thus showing the superiority
ol SSP and Bicalcium Phosphate over other sources. This could relate to the high calcium
content of these sources. Soil analyses have shown that the soils are fow in Calcium and
Magnesium which might exptain why the applicaticy of dolomitic lime had good results
compared with the other soil amendment treatments in 2.2.4.5 ahove.

The results show that phospliorus application can lead to sustained prodoctivity in the
acid soils especially when a relatively high dose of phosphorus is initially applied. ‘The
choice of phosphorus source will intluence the residual effect. 'The sources with calcium did
better than those with little or no calcium,

The study should be extended o include the application of small frequent rates as
compared to targe doses that are less frequent.,

2.2.4.7 Ihe etfcct of improyed fallow_on mpize_yield,

Crop yields have been observed to decline with continuons cropping.  One of the
wiys Lo reduce this decline is to use improved tallow species either planted sole or in mixture
with the crops.

Waork in this area was stanted in 1986 when annual and biennial lepimes were
screened for use in improved (altow, “The present trial was started in 1988 when Tephrosia
and Crotalaria were planted either as sole species or intercropped or - retay cropped with
maize and the residual effect observed in suhsequent years. A similar trial was started in
1989. Both trials were planted at Bambui Plain and Babungo and cach treatment was
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replicated four times. Minimal fertilizer (20-40-0 NPK) was applied in the years of cropping.
The results obtained are shown in ‘Table 9.

Using Tegume species outyielded Ieaving the land under prass fallow although for the
period of study it was still advantageous to crop continuously, ‘the etfect ¢t the fallow was
positive in trial 1, but not so encouraging in the second trial (Table 9b) mainly due to
lodging in the second year when the effect of the fallow was supposed to be expressed.
Tephrosia gave better yield at Bambui Plain while Crotalaria was the better species at
Babungo. When combined over years, it is advantageous fo intercrop the legumes with the
crop. At the level of soil fertility at the station, it was still better to grow maize continuously
than to fallow the land. The situation may be ditfecent at farmers® fields where land is more
degraded.

Presently thitteen species or types are being tested for adaptability at 4 locations
(Befang, Bambui Plain, Babungo and Upper FFarm).  Among them, ‘Tephrosia vogelii,
Crotalaria Caricea, and C. anagyroides, C.lachnophora, Desmodium intortuin D,
distortum and Pegion peas show the preatest promise. Weed control, soil  fertility
improvement aggressiveness, adaptability to planting date, erosion control, other uses such
as fodder fuel wood will be among, the criteria used to select the species to be used in further
studies.

2.2.4.8. Alley Cropping;

Alley Cropping stadies were started in 1987 but no conclusions have ever been diawn
due to poor establishment and adapability. In 1990, alley cropping studies involved
determining cflects of fedtilizer application on the establishment and growth of some selected
species at Bambui Plain,

Thice species, Lencacna leucocephala, Calliandra callothyrsus and Cassia
spectabilis were planted in alleys with or without fertilizer. The fertilizer levels were 0-0-0
or 50-100-50 kg NPK plus 2.0 Tons of dolomitic line.  Mcasurements were taken on plimt
height, number of leaves and the number of hranches after transplanting, and at the end of
rainy scason, July 9 and November 31 respectively. Information was recorded on 10 plants
in cach row.  Each fteatment was tenlicated thiee times.

Atthe beginning of the season there were no significant differences among species in
the number of leaves bat calliandra was Fer than Jeucaena and cassia (Fable 9). About five
months Iater Caltiandra calothyrus wis about two times as fall as the others (180.2 cm v
99.8cm ard 98.0cm). Application ot fertilizer also increased plant height.  Cassia had the
highest number of leaves compated 1o the other species and leucaena had the feast number.
Fertilizer application had no significant effect on the number of leaves of the main shoot.
Fertilizer application stightly decreased the number of branches for leucacna and cassia but
resulted in a slight incrense in the number of hranches in the case ol calliandra,

It is too ey to judpe which species is best. The study will continue with
measurement of plant height and the number of branches betore and after pruning,  The
biomass yicld will also be determined and tissue analysis done to determine which species is
most promising,.
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Table 1;

Effect of fertilizer, population on the

at four mid-altitude location.

yield of maize varieties and intercropped soybeans

TREATHENTS  _ DAMDUI_PLAIN__  ___BADUNGO WU PANSOA . HEM___

Haize Soybeans Maize Soybeans Halte Soybeans Haize Soybean  Maize Soybeans
VARIETIES
HSk-3 3.85 702 527 970 3.65 592 3.5 1219 .03 8
Kasai 1 LU 766 543 95] 3.65 663 3.92 1370 419 936
CocA 13 700 547 6 1.9 576 L1713 (K LT
HEAN .90 725 9.35 956 3.75 610 .48 1311 .23 80
Sign. NS NS NS NS Ks NS KS NS
EERTILXZER
0-0-0 332 849 446 935 3.09 620 .78 1223 341 907
50-60-30 400 722 5.66 957 .77 647 .79 1303 31 97
100-120-60  4.38 609 6.05 972 4.38 564 5.07 1405 497 887
SIGNIFICANCE &4 4t ik KS & NS £ NS
POPULATION
26,666 3.65 856 5.1 1116 3.82 m 3.80 1455 410 1035
53,333 415 595 5.67 195 3.67 507 3.96 1166 4.35 766
SIGNIFICANCE 44 it * i NS i XS *
LSD (Varleties).47 153 62 114 .59 105 7202
LSD (Fert.) 0.47 153 66 1M .59 105 2219
LSD (Popn.) 0.19 125 .51 93.0 24 86 58 228
o 20.8 36.5  20.1 2.6 213 2.9 3.1 36.9
SOLE SOYBEAN YIELD_(kg/ha)

BAHBUI BABUNGO WUM BANSOA HEAN
PLAIK

- Fertilizer 2426 1231 2093 1978 1932
+ Fertilizer 1718 1529 1568 1951 1807
SIGHIFICANCE at * *t Ks
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Table 2: Haize Yields and Yield Components in Relation to
locations, varieties, Fertiliter and Population -1930

LOCATIONS GRAJN 1000 GRAIN [ARS/HA PLANIS PLANT

YLELD WT (qus) at Helght
Harvest  Cn
Wum 3.75 360 31.8 35.61 145
Babungo 5.39 364 40.58 39,73 257
Bambui Plain 3.40 325 37.36 38,29 180
Bansoa 3.88 306 3.5 38.63 198
Hean 4,23 339 36.06  138.61
Significance  * % % &
VARLETIES
HSR 1.08 KR} 36,57 37,95 198
Kasai 4.18 322 36,72 38,23 119
COCA 4.43 362 35.89  38.02 208
Significance NS * NS NS
FERTILIZER & POPULATION COMBINATION
Pl F1 3.47 4 26,32 27,29 191
P Ty 4.07 368 21 7.3 19
Pl F] 75 369 28,91 28.23 205
Pz Fl 3.36 304 40.92 47.96 181
PZ F2 4.51 2 +4.35 47,44 195
P, F 5.23 322 $8.12  50.0¢ 202
L§D {Locat.) 0.35 11.1 2.1 2.1 6.5
18D Varieties 30 9.7 1.8 1.8 5.6
15D Fert & Pop.43 13.7 2.56 2.56 1.9
v 25.1 9.9 17.5 16.5 10.0
Py = 26 666 plants /Ha. P, = 53 333 plant/Ha.

Fl 0-0-0 NFK F2= 20-60-30.  Fy = 100-120-60 kq NPK.

Table_3a: The Effect of Land Preparation on Kaize Grain Yield

Damhui Plain  Dabungo  Average over

Location
land_Prep, wethod ~
Ridge 2.78 4.95 1.86
Flat 2,51 4.18 3.
Ha-Till 1.62 3.16 2.39
Hean 2,30 4.10 3.20
Significance o 4
Fertilizer level.

0-0-0 1.52 2,712 2.12
50-60-20 2.9 4.32 3.46
100-120-40 2.80 5.24 1.02
Significance L ki ki

LSD (Land Prep.) 0.54 0.92 0.52
LSD {0.05) (Fertilizers) 0.54 0.92 0.52
L5D (0.05) fand prep. x Fert.  0.93 1.59 0.74
ot 21.7 26.6 21.6
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Table 3b:  Labour Requirements (wandays/fa) for three Land Preparation Methods.

BAHPUT_PLAIN
RIDGE  FIAT  MO-TILL (LSD .05) ¢V
1) Clearing 16.6 17.3 16.2 4,35 31.6
2) Ridging and Tilling 35.7 33.0 - 7.60 0.9
3) Planting 9.7 10.9 10,1 1.62 19.17
4) Weeding 80.2  113.1 78.0 28.6 38.4
5) Houlding and Fert. appli, 14.8 15.8 15.9 2.86 22.4
6) Harvesting 23.6 18.9 17.9 3.8 22.8
7) Total 180.6  209.0 138.2 28.0 19.2
BARUKGO
1) Clearing 8.5 7.3 5.8 1.16 19.6
2) Ridging and Tilling 21.7 20.3 - 3.2 243
3) Planting 8.4 9.6 1.1 2,59 29.5
4) Weeding 30.8 37.9 37.0 11.3 38.8
5) Houlding and Fert. applic. 2.6  28.6 2.4 5.27 26.4
6) Rarvesting 22.5 15.9 14.4 3.03  20.8
7) Total 119.5  119.6 93.7 14.1 155

Table 4: The Effect of residve managewent, fertilizer and crop combination on the yield
of maize and beans.

_Haize
TREATHENTS Plant Ear 10006r.  Yield Yield
Count Count Wt . Tons/ha  of
Beans

PREVIOUS_RESIDUE MANAGENENT
Bury Resjdue 16.25 46.21 300 5.65 328
Burn Residue Underground 45.64 41.28 279 4.28 361
Significance Ks 4 * * XS
Fertilizer (kg HPK/Ha)
0-0-0 46.60 41.42 282 3.96 295
50-60-30 44.98 42.85 289 5.04 350
100-120-60 46.25 45.47 297 5.8 390
Significance WS % 1S * *
Cropping Pattern x New Residue Management.
HiB, BR 52.51 42.91 261 3.78 3
HiB, BRU 49.38 49.81 300 6.27 410
HiB+C BR 40.89 37.52 291 3.48 267
HiBiC BRU 40.99 42.71 306 6.32 365
Significance L L L L
Hean 45.99 43.25 289 4.96 344
Hean
LSD (Previous Hanagement) 1.86 1.94 20 1.52 45
Fertilizer cropping 238 357 13 1.0 63
Cropping patter x Hew 231 1.7 18 1.14 70
Hanzgenent,
CV (Sub plot) 8.8 15.1 10.8 23.1 35.2

Key: W= Haize B= Beans, C = Colocasia, DR= Bury Residue,
BRU = Burn Residue Underground,
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Table 5: The Effect of Lime and Pertilizer on the Yield of Maize (Tons/Ha)
Upper Farm 1990,

LIHE RATES FERTILIZER COMBINATIONS

NPK NPKiCatigtStHicronutrients,  NPK+CatHg  Mean
0.0 Tons 3.4 3.66 3.30 3.40
3.0 Tons 3.76 4.67 3.4 4.06
6.0 Tons 1.30 4.46 4.41 4.39
9.0 Tons 4,23 4.62 4.64 4,50
Hean 3.88 4.35 4.02 4,09

Yield of Check 2.05 1SD (LIME)= 62  1SD (Fertillzer) = .53
LSD (Lime x Fertilizer)= 1.07 CV% 20.6%

Note Fertilizer : NPK = 120-100-100 WPK kg/Ha. Ca, Hg, S at rates of 60, 60, 80
respectively. Hicronutrient: 6kg copper 5 kg Zinc and kg Born.
Table 6: The effect of lime sources and rates on malze and

groundnut yield and on soil pd. Bambul Plain 19%0.

RATES (Tons/HA)
SOURCES 20 5.0  10.0_ 15.0  HEAN

Slaked Lipe 3.02 3.08 4.37 3.86 3.58
Agri 56 2.48 3.35 3.56 3.93 3.3
Calcitic Line 2.15 3.39 2.95 3.30 2,95
Dolonitic 3.36 3.16 4,10 3.8¢  3.62
Hean 2.75 3.25 3N .74 337
Absolute chock = 1.85 Check {Ho Lire) = 2.49
LSD (Sources) = 0.40 LSD (Rates) = 0.40

]
LSD (Sources x Rates) = 0.79 v o= 1.2

(b) GROUNDNUT YIELD

Slaked Line 221 183 117 162 172
qui 56 197 259 208 22] 223
Calcitic Liwn 154 172 269 331 232
Lolonitic Line 190 247 176 167 195
Haan 192 215 193 221 205
Absolute chock = 144 Chock (No Lime = 146

[SD (Sources) = 60, 15D Rates = 60

LSD {Source and Rates = 121 Vi 35.31.

(r} Soi} p4

Slavegd Lire i.8 5.1 5.3 5.5 5.2
Agri 56 5.3 5.1 5.7 5.6 5.5
Caleitic Lien 4.8 5.1 5.8 5.7 5.3
Dolonitic Line 5.0 5.6 5.3 5.7 5.4
Hean 9.0 5.2 9.5 5.7 5.4

Absolute Chock = 4.5 Check Ho Lime = 4.4
15D (0.05) Source and rates = 0.2

18D (0.05) Interaction = 0.4

CV = 4,5%
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Table 7; The Effect of amendsent and fertilizer on pl, and yield

Amendeont
Fertilzer

comnponents of maize.

SollpH

(x1

No amendment

0-0-0 {.1
50-60-50 3.9
100-120-100 1.3
HEAN Ll

5 TONS MANURE

0-0-0 1.4
50-60-50 4.4
100-120-100 4.3
HEAN 1.4

5 Tons Organic Haterial
0-0-0 [N ]
50-60-50 4.4
100-120-50 .5
HEAN L4

5 Tons Dolomitic Lime
0-0-0 5.1
50-6-50 5.2
100-120-100 5.2
HEAN 5.2
GENERAL HEAN 4.5

LSD Amendnent
LSD Fertilizer
LSD Anendnent x Fert.

ui}

)

Plants

(1:1 8 0) Bhrvest
00%) {x 1000) (qus)

61.30
64.00
61.04

62.22

62.52
61.63
62.22

62.12

61,33
59.21
63.11

61.23

62.08
62.37
60.15

61.53
61.78
3,49
3.02
6.05
5.00

-

tield

Ears 10006rain Grain

Harvest Weight

53.78 348 3.
55.70 335 1.00
58.37 356 5
95,3 346

51.56 41

59.70 357

53.18 325

54.8] kL)%

56.89 344 3.
56.18 352 4.0
56.82 386 5.5
56.63 361

59.70 379

58.52 413

58.52 )Y

28.91 402

56.58 363
3.58 k1] 1
3.10 29 1.
2.99 58 2.
6.47 9.5 4.

Iable 8;: Maize Yield (Tons/Ha) response to residual phosphorus 1950,

Sources of Phosphorus

1)
2)
3)

50% PAPR
Ssp
Rock P

HEAR

Previous Phosphorus Rates

Yield of Check: No fertilizer =

LSD (Source) = 0,32

Rates (kg P,0;/Ha)

20 109 150 200
1.23 207 2.40
2.19 317 3.5
.50 1.88 .27
L6 2.8 237 M
1.81
only WEK =1.21

LSD (Rates} = 1.21

LSD (Sources x rates) = 0.71
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2.99
4.82
2.46

3.42

Hean
2.09
3.38
2.01



Table 9A; Maize Yield (Tons/Ha) Response to Improved Fallow.
Trial 1 (Started 1988)

Fallov Reging __Bambui Plain _.___Babungo
1988 1989 }990 1988 1989 1930
1) Maize (M) .61 2,80 2.01 6.82 2.90 4,95
2) Grass (G) - 3.08 1.52 - {.43  5.06
3) Tephrosia (T) - 6.57 2.84 - 5.59 5.79
4) Crotalaria (c) - 5.27 2,92 - 7.42 6,94
5) KT, Time l(tl) 3.62 5.15 2.48 6.80 3.7 5.18
6) wic, 1y 241 42 .17 5.88  5.06 5.9
7) HiT, T2 5.35 3,90 1.88 6,29 3.18  4.82
8) K, T2 4.35  3.60 2.14 6.95 4.70 5.62
9) HMT, T} 5.0} 3.1 2.4 6.66 3.35 5.01
10) HiC, T] 6.19 4.45 2.61 6.72 3.28  5.06
HEAH 4% 428 2.2 6.59 435 5.4
LsD (0.05) 2.19 1.73  1.30 1.24 1.27 .89
(W} 32 27.9 404 13 20 11.6
Table 9B: Haize Yield (Tons/Ma) response to Improved Fallow,
Trial 11 (Started in 1989 ).
Fallow Regime Bambuj Plain_ Babungo
1989 1930 1989 1990
1) Nalze () 37 3L 441 4.5
2) Grass {G) - 3.59 - 4.67
3) Tephrosla (T) - 4.40 - 5.0l
4) Crotalaria (C) - 3.48 - 470
5) 4T, Tige 1 (Tl) 3.09 4.68 2,46 4,36
6) HiC, Tl 3.52 4.22 231 4,22
7 KT, T2 4.4 3.95 .76 447
8) MiC, T2 3.90 3.90 4.64  4.60
9y MT, T 3.5 4.00 4.4 45
10) C, T 2.91 4.03 4.85 4.5
11) Kt S?sgnnia, T 4.48 3.89 4.60 4.96
12} Kt Soybean T 2.97 AU 431 4
NEAN 366 4.02 1,12 458
LSD {0.05) .95 1.18 .85 .68
vt 18.3 20.2 14.1  10.4
Tl Tine 1 = Planting the lequme at the sane time vith maize
T, Tine 2 = FPlant lequne at Enee high stage of mir.,
Ty Time 3 = Plant lequme at 2 werks after silking of maize.
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Iable 10; ‘The Effect of Fertilizer on the growth of three

Spcies
Ho - Fertiljzer

Leucaena leucocephala
Calliandra calothyrsus
Cassoa spectabills

Species + Fertilizer

Leucaena leucocephala
Calliandra Callothyrsus
Cassia Spectabilis
ertilizer Effect
Without fertilizer
With Fertilizer

15D (0.05) species
LSD (0.05) Fertilizer

LSD (0.05} Species x Fert. 8.5

cvt

Alley Cropping Species.
duly 9, 1990 Novesber 30, 1990

Height Ho.of HBeight No. of No. of
(= leaves (Cn) Leaves Branches
(Hain_Shoot) (Hain shoot)
3.9 15.03 96.8 26.7 9.9
29.8  13.4 160.9 35.0 5.5
29.3 13,5 92.4 47.2 6.7
36.3  11.56 102.8 28.9 8.8
50.6  12.8 199.6 39.0 7.8
2.3 1.3 103.7 48.8 4.5
14, 116.7 6.3
12. 135.4 .9
6.1 5.3 28.4 5.5
4.9 4.3 23.2 4.52
7.5 10.2 7.8
13.8  30.7 17.5 11,5
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2.3 LOWLAND MAIZE BREEDING

2.3.1 INTRODUCTION

In 1990, the lowland maize breeding unit carried a total of 227 trials. 183 of these
trials consisted in evaluating 2414 genotypes. Eighteen of these trials involved the
maintenance or the itnprovement of 1590 genotypes. The 1990 trial names and number tested
are presented in table 1. 60% of the 183 trials had their C.V below 20%. In addition, 30%
of the 183 trials had their C.V between 20% and 30%. Only 10% of all trials had their C.V
higher than 30%. Forty four trials out of the 227 trials were introductions from international
centers and from private companies.

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

Compated to 1989 the total number of wials increased by 20%. However, activities
during the second season were reduced by 45%. Population improvement in 1990 used 4
schemes (half-sih, mass selection, S, recombination, testerosses). 12 populations were
improved tor agronontic chasacteristics such as husk cover, plant and car height and maturity
cycle.

Hybiih evaluation was done on 768 genotypes. In addition 2633 testerosses were
evaluated in 1990, In Nkolbisson breeding nurseries, 1590 genotypes were either maintained
or advanced to the next peneration of inbreeding.

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

2.3.2 OUTPUTS ACCOMPLISHMENTS

Goal: To identify or develop acceptable materials that enhance the productivity and income of resource
poor fareers in the lowland forest and savanma of Cameroon,

SUB-GOAL HETHODS ACCONPLISHHENTS

1. Evaluation and selection of 1.1 New varieties for release, 1.1 Confirmation of the good

introduced and newly daveloped 1.2 Hew traits donor sources. potential of CNS 8501, Hdock

maize varieties or hybrids, 1.3 Data for program evaluation 8701, CHS 8710, CNS 8704, Pool
and/or for publication. 16 DR, CHS 8806 and TIUT.

1.2 T2EFY and CSP ¢ I Payitiri
identify throujh SAFGRAD testing
as qgood extra-early varieties.
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SUB-GOAL

HETHODS

ACCOMPLISHMENTS

2. Population improvement of
already released varjeties
through §,, half-sib and
testcrosses improvement scheme.

3. Line developent through
inbreeding and testcrosses,

4. Hybrid development for target
farmers and areas.,

2.1 Improved plant and ear
aspect, disease resistance,
drought tolerance, acid
tolerance and grain yleld.

2.2 Creation of new experimental
varieties from 5, recorbination
or varieties crosses,

3.1 To select new trait donors
sources of resistance (striqa,
drought, acid tolerance,
borers).

3.2 To select good combiners for
hybrids and synthetic varieties,

3.3 To select lines heterotic to
rajor release varietjes,

4.1 To select hybrid or
topcrosses which are at least
20% better than the released
open pollinated varieties,

2.1 Foreatjon of two early
synthetic varieties from S
recosbination of 22 lines }r0|
CHS 8503 DHR ESR-W (Syn Ey, Syn
Ez).

2.2 Formation of drought
tolerant pool by recosbination
of HARA, CSP, Fool 160 JFS, KU
1445R Blanc-2 precose Tuxpeno
drought.

2.3 Half-sib Improvement of CMS
8501, CHS 8704, Pool 16 DR, CHS
8806, Suan I (W), Ndock 8701,
CHS 8710, Yaound4 8701.

3.1 About 170 lines evaluated
for their tolerance to striga.

3.2 - 130 linns evaluated for
tolarance to borers.

3.3 - 90 lines evaluated for
their drought tolerance.

3.4 - 369 TIB SR S‘ linns
evaluated on testerosses with
1368, 5012, 9071, T2UT.

3.5 - 280 Suwwan I SR S, linos
evaluated on testcrosses with
1001, 9848, 9450,

4.1 About 60 three way crosses
were evaluated.

4.2 - 708 single crosses were
evaluated

4.3 - 755 lines were test
crossed to at loast 3 testars
{1368, 5012, 9071) for a total
of 22633 gonotype tested,
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SUB-GOAL HETHODS ACCOMPLISHMERTS

5. Breeder seed paintenance and 5.1 Enough seed to supply IRA 5.1 - 4 tones of CHS 8704
seed multiplication of major agrononist and TLU's. produced
varieties and inbred lines.
5.2 Haintenance of breeders 5.2 - 2 tons of CHS 8806
seed. produced.
5.3 Supply for sead conmpany, 5.3 - 10 others varieties
sone governeent agencies in maintained through half-sib.

charge of seed multiplication.

2.3.3 OTHER ACTIVITIES

A. National and international cooperation was maintained with the following organizations:
IITA, SAFGRAD, CORAT, Pionncer, Agri-Lagdo, Madagascar Mideno, Projet Semencier.

B. International T'tayvel and_scminars

SAN-ANTONIO, (ASA) where a paper was presented on
"Heterosis and combining ability of local lowland
maize accessions”

Douvala (CORAFL)

'

Cotonon (SAFGRAD) where a paper was presented in
"Recent advances in breeding, for diought and striga
tolerance for the “ahel zone of Cameroon”,

Br. THE Charles visited the Benin national program and
a maize farm in Gabon (SIALB)

Dr. THE Charles also visited CIRAD/Montpellier to set
up a basis for the creation of the "Base Centre™ for
maize rescarch in the humid zone to be headqguarter

in Yaoundé,

C. The program _was visited_by:

= SAEGRAD moaitoring tours (11 African rescarchers from
H different courtrics).

- His Excellency “ae Ambassador of the U.S.A
The "Project Garona™ 1eview team

- Dr. Konate and Traote from Bukina-Faso

- Mr. Jacques Dintinger CIRAD maize breeder
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2.3.4 RESEARCH FINDINGS
2.3.5.1 National Yaricty_Trial (N.V.T)
23511 NV.T. L; te in Forest Zong

This trial was conducied in 8 Forest Locations during the first cropping season and
in 3 Forest Locations during the second cropping season. The mean yields across 7 locations
during the first season are presented in table 3. Mean yield ranged hetween 3.3t/ha in
Batchenga to 7.00ha in Ntui. Coelficient of variation ranged between 13.2% obtained in
Foumbot to 41.2% in Batchenga. Unexpectedly CMS 8507 (6.3t/ha) ranked first among the
15 entries. 1t was followed by CMS R505 and Ndock 8701 (0.2t/ha). The solt endosperm
version of CMS 3507 (178 SR SI) yielded 5.3 t/ha which corresponded to 1.0t/ha yield
difference. No signiticant difference was observed between the popular CMS 8704 (6. 1/ha)
and the highest yielding varicty CMS 8507,

2.3.5.1.2 NJ_J_'_J,a|c,jn_,$aymum_7,onc

Except for the check 1708 k Rl and for Bertoua 8701, the N.V.T. late in Savanna
had the same entries as in Forest zone. I this 7one, the trial was tested in 7 locations. The
mean across the seven locations ate presented in table 4. Grain yield mean ranged from
1.6Uha at Mouda to 6.8¢/ha in Sanguere. Coceflicient of variation ranged from 10.2% in
Sanguere to the 31 1% at Mouda, ‘1 he single cross hybrid 8321-18 (5.51/ha) outyiclded the
other entries. The yicld difference was not statistically sigoificant among the top five entries.
CMS 8501 (5.2t/ha) which is the released and most cultivated variety was the best open-
pollinated vaticty for the zone. However its yield advantape was not statistically ditferent
from the soft endosperm vatiety 178 SR S (5.0t/hay.

Performance across the two 7ones showed that hybrid 8321-18 was the best with
5.9ha. the three best open pollinated across the two zones were CMS 8505 (5.0t/hay),
Ndock 8701 (5.6Uha) and CMS 8501 (5.5t/ha).

2.3.5.1.3 N.Y.T Early jn Forest Zone

This trial was composed of 15 entries. Six of those entries were of intermediate
maturing cycle, and 2 of them were extia carly varicties (T7EF y and €SP x 1, Rayitiri). The
trial was tested in 8 Forest locations tharing the Hist cropping season and in 2 Forest location
during the sccomd growing scason. Mean petformance over the hest S Forest locations are
presented in table 5. The best yickling varicty was Across 88 Tzut (5.1t/ha). However this
variely was also ol intennediate mataring cycle (105 days). The best catly white variety was
TZE composite 3xd (4. 7t/ba). The hest yellow catly variety was CMS 8806 (4.41/ha). Among
the five top varictics, 3 of them were of intermediate cycle. The two Extia-caly varieties
(less than 82 days) was ranked among the last. ‘Fhese were CSP x I, Rayitiri (2.6t/bay and
TZEF-y (2.20ha). n general, yield ranged from (3. 10hay in Foumbot to 4.3(/ha in Ntui and
in YOKI. Coelficient of variation tanged from 15.8% in YOKI to 19.6% in Bertoua,
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2.3.5.1.4 N.V.T, Early in_Savanna_Zon¢

The N.V.T. cardy in Savanna consisted of the same entries as in Forest zone except
for BSR SYNI which did not germinate. ‘This trial was carried out in seven locations. ‘The
means across the seven locations are presented in table 6. Grain yield means ranged from
L7Uha in Mouda to 6.4/ha in Sanguere. Cocelticient of varigtion ranged from 8.4% in
Sanguere to the unacceptable 42,2 % obtained in Mouda, Like in Forest zone, Across 88 Tzut
ranked first 5.8t/ha. This was followed by TZE Comp 3 x 4 (5.6U/ha) and by CMS 8503
(5.3¢/ha). Like in Forest area, the best carly white variety was TZE composite 3 x 4 and the
best carly yeHow entry was CMS BBOG (5. 1t/ha). "The two extra carly varicties ranked among
the last. ‘Fhere were Csp x [ Rayititi 112 (3.9¢/ha) and ‘TZEF-y (3.61/ha). Pool 16 DR
(4.4t/ha) was disappointing in 1990, This was partly due to its low plant stand.

2.3.5.1.5 Conclusion (o_the N.V. T,

Due to poor tainfall distribution in Savanna, the N.VUT carly yielded the same as the
N.VUE date (4. 700y, In Maroua, the carly set outyiclded the late set by 1.6¢/ha (4.51/ha)
versus (2.9/ha) while in Soucoundou the performance of the two set was similar (3.7¢/ha).
In general, the Forest Tnte set was 0.8¢/ha better than the Savanna late set. However, for the
carly set, the Savanna set outyickied the Forest set by 0.9t/ha,

2.3.5.2 Experimental Variety Trial (1.V.1,)

The E.V.T in 1990 was made of introduced trials from 11TA, SAFGRAD, CIRAD
and pionneer.

2.3.5.2.1 E ¥, T LSR White

This trial originated from HEA and comprised 13 entries tested at four locations. "Fhe
mean grain yiclds for the four locations are presented in table 7. Grain yield means ranged
from 6.81/h in Ndock to 4. 2t/ha in “Touboto. Coetficients of variation were good and ranged
from 10.7% in Ndock 10 17.3% in Ntui.

The best variety across the four sites was a three-way cross hybrid check 8321-18 x
27-1 (6. 1t/ha). ‘This varicty yiclded the same as the open pollinated E.V. 8722 SR (6. 1t/ha).
CMS 8710 (6.00ha) and Ndock 8701 (5.9t/haa) ranked as the second and third best open
pollinated tespectively. The tmking ot the thice top open pollinated varicties wis similar to
1989 rankings over 11 African countries.

2.3.5.2.2 RU VTV Extop-Early

‘This triat originated from SAFGRAD and was comptised of 13 extia carly varicties
(Jess than B2 days). ‘This trial was planted at 3 locations using high plant density (7000
plots/hay Usea application was done 25 days after planting. ‘The extra-carly varicties yielded
4.9t/ across the 3 locations which corresponded to a 0.20ha yield increase over the early
and late NLVUE sets. The mean prain yields of the extia-early vatietics across the 3 locations
are preseated in fable 8. Mean grain yicld tanged from 4. 4/ba in Maroua to 5.5¢ha in
Soucoundou. ‘The coellicicut ol variation tanged from 7.9% in Soucoundou to 18.4% in

49



Maroua. The silking date was 44 days afier planting, as compared to 56 for the N.V.T. carly,
The best entry was an carly check variety Pool 16 DR (5.8t/ha). ‘This was followed by an
carly entey TZESR-W x GUA 314 BC, I, (3.6t/ha). "The best extra-carly entry was CSP x
L Rayitiri I'y (5.5t/ha). ‘The poorest entry was TZEL-y (3.8t/ha). This last entry was also the
carliest (40 days for stlking).

2.3.5.2.3 RUV,T Larly

This trial was condneted in three Savanna locations, ‘The entries consisted of 14
varicties. Six of those were drought tolerant. The mean grain yield for the three locations are
presented in tabic 9. Grain yield ranged from 5.0t/ha obtained in Maroua to 7. 1t/ha obtained
in Sanguere. Plant density at harvest ranged from 57(4K) plant/ha in Maroua to 65000
plant/ba in Sanguere and in Soucoundon. Coclficiemts of variation ranged from 8.0% at
Sanguere to 19.1% in Maroua. The 3 best entries across the thice environments were
Farakoba 88 Pool 16 DR (6.9¢ha). Across 86 Pool 16 DR (6. 7t/ba), and 'T71: composite 3
x 4 Ty (0.5t/ha). 'The poorest cnfry was an extra-eatly variety TZEF-y which yiclled 5.5t/ha
and was about § days carlier than the other entry.

2.3.5.2.4 Probe Tial

This trial was made of & entries and was tested at 4 locations in 1990, The trial was
designed to chiacterize our testing locations based on the varicty reaction to an environment,
The trial consisted of 4 Forest and 4 Savanna adapted varieties. The tial had 6 replications.,
The findings and plant characteristics are showed in table 10 In the usnal Savanna locations
(Maroua and Sanprere), the Savanna adapted varicties outyielded the Forest adapted varieties.
Ntui behaved like Forest and Savanma location. Actually it is o transitional zone. Ndock
tended 1o behave like Forest area. This last tinding was in agreement with 1989 Findings
suggesting that Touboro located at 80 km from Ndock tended to behave like a Forest
location. In overall means, the best variety was Across 86 ‘Tzt (6.2t/hay followed by
Population 25 SR (6.0t/ha). FR1141 x [FR303 (4.3/ha), which was a temperate hybrid
yielded the least.

2.3.5.2.5 Early germplasm (Table 11)

This trial was made of 16 entries. 1 he ohjective was to identify new germplasm that
could he usetul to the rogram. ‘The trial was tested at two locations: Niui and Saunguere,
Suwan R-SR BC, was the hest varicty at Ntui with 5.8/ha, while Baguada 88 BU ISR W
outyiclded the others entries at Sanguere (5.7¢hay. The following selected entries wilf be
retested in 1991, Acioss 8R 175 comp 7 (5. Wha), BV 8731/SR BC, (5.2t/ha). TZK
Conmposite 5 cycle 2 (5. I/hay, Suwan 2 SR BC,, and Pool 15 SR QPM (5.1t/ha). ‘The Tast
entry was Bagando 88 Pool 16 SR (4.5t/ha).

2.3.5.2.06 Late_Germplagm

This trial was composed of 21 entries and was tested at 3 locations in 1990, The
objective was to compaie some new gemplasm with known varicties, 'The results presented
in table 12 showed supetiority of ‘Tzut-SR-w Cy (6.0U/ha) aver the other entries. ‘This wils

followed by hybrid 8321-18 (6.3t/hay and 8614 3| (60.20/hw). Tour others entries which
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showed yield superiotity to TZP1 SR and to Suwan ISR (CMS 8704) will be retested next
year. These were T7 S w-1-C, (6.2t/ha), 1:.V. 22 DMR-SR (6.0t/ha) la Posta C, (5.9t/ha)
and ‘TZ; comp 3 (5.8¢/ha). 1n addition 2 others varieties were vetained for their tolerance to
borers TZBR-SES-2 (5.5¢/ha) and 'TZBR-Eld-2 (5.3t/ha).

2.3.5.2.7 New late Varictics

The trial (table 13) consisted of 10 new cycles of late varieties tested at 2 locations.,
Days to silk (DTS) ranged from 59 to 66 days. Grain yicld ranged from 40t/ha for PoP 61
SR BC, to 6.4t/ha for the check 8321-18. 'The best open pollinated was TZL comp 3
(6.0t/ha), tollowed by Across 88 Tzut SR-w (5.91/ha). These two varieties were retained for
further testing.

2.3.5.2.8 International_white_and_ycllow_grainced bybuid

Three sets of white and 4 sets of yellow grained hybrids originated from HTA were
planted in 1990, In the white set (table 14), grain yiekd ranged from 4,9t/ha at Mayo Golke
to 7.1t/ha in Sanguere. Coefficients of variation ranged from 10.9% in Sanguere to 17.9%
alt Mayo Golke. Yields ranged from 6.41/ha for 8516-12 to 5.4t/ha for the open pollinated
CMS 8501, ‘Three hybrids were better than our usual reference check 8321-18 (5.91/ha) and
8428-19 (5.9/ha).

For the yellow set, grain yield tanged from 4,970 at Mayo Golke to 6.0 in Sanguere,
Cocetlicients of variation ranged ltom 12.7% obtained o Ntui to 18.1% at Sanguere, §522-2
(6.3thay outyiclded the open pollinated check CMS 8704 (5. 3t/ha) by 1.0t/ha. Only the three
way cross 8044-32 (6.1t/ha) was hetter than the reference check 8329-15 (5.7t¢/ha). The
resulls are presented in table 15.

2.3.5.2.9 CIRAD_African French_Hybrid

Four sets of these hybrids were evaluated in 1990, “The trial consisted of 20 hybrids,
2 rows/plot and 4 replications. Grain yield per location ranged from 5. 1t/ha at Yaounde to
7.4t/ha in Ntui. Coclticients of variation tanged from 10.1% al Sanpuere to 22.9% al
Yaounde. 'The 3 best entries yickded over 7.0t/ha across the 4 envitonments (table 16). These
were: Fx 1015 (7.24/ha); P.3210 (7.31¢/hay and 1R 30 (7.1t/ha). 'The poorest entry was IRAT
298 (4.9/ha).

2.3.5.2.10 rigneer_Hybrids

Three sets of Pioneer hybrids were tested in 1990 at 3 focations, ‘The tial consisted
of 22 entries including one local check. Grain yields actoss the 3 enviromment are presented
in table 17. The pedfornrnce of the hybrids ranged from 4.61/ha {155322) to 8. 1t¢/ha (9001
Iy). The coelticient of variation was usraceeptable at Yaounde. 'This was attributed to the poor
plant stand at barvest doe 1o flooding 2 weeks after Howering. Twelve hybrids had their
averape petformance superior to 7.00/ha, The four first hybrids were retained 1o be included
in a Hybrid National Variety trial.

51


http:2.3.5.2.10

2.3.5.3 Hybrids
2.3.5.3.1 Lxperimen( 1, 1 and 111

These trials constituted the most advanced hybrid trials available in the program. All
of them have been tested at least for 3 years. The objective was to identify high yielding
hybrids to be recommended for on-farm and agronomic trials,

Experiment 1 (table 18) was made of 14 entries. Eleven of those varieties were crosses
between the single cross 8321-18 and a NCRE line. Grain yield ranged from 7.9t/ha for
8321-18 x 52 to 5.0t/ha for 8321-18 x 61. 'The best epen pollinated check was CMS 8501
(6.9U/ha). Five hybrid yielded 10% or more than ("MS 8501, "Fhe hest three way cross had
L.OVha superiority over the open pollinated check. 1ITFA single cross check 8516-12 (6.8t/ha)
yielded the same as the O.P check.

Experiment H results are presented in table 19, The trial was composed of 13 entries tested
at 2 locations. Yiclds ranged from 6.3t¢/ha for 8428 x | to 4.9t/ha for 8428-19 x 46. 'The best
O.P check was Ndock 8701 (6. 1t/ha). None of the crosses outyiclded the O.P. by more than
5%.

ixperiment NI was composed of 15 entries tested at 5 locations (table 20). Mcean grain
yields ranged from 5.6¢ha at Touboro to 7.00/ha obtained at Ntui. Coefficients of variation
ranged from 9.2% at Touboro to 16.7% at Maroua. Twelve Hybrids outyielded the 1ITA
cheek 87056 (S5.81/ha). S entries had 14% or more yield superiority over the best open
pollinated Ndock 8701 (5.06t/ha). ‘Lhe best three way lybrid was 8321-18 x 13 with 6.5t/ha
across the 5 environments. This represented a 16% increase over Ndock 8701.

2.3.5.3.2 NCRUE Single Crosses Group_i, Group 11,_Group 11§

These trials were the most advanced single crosses of the program. Grovp Linvolved
crosses of NCRE lines with 1368 which is an HTA Tine derived from population 21, 1his
group had 36 Crosses tested in 3 sets of 12 varietics. Each had 4 Replications, 4 Rows/plot.
The results are shown in table 21, Only four crosses out of 36 showed more than a 15% yield
increase over the hest open pollinated. These were: 1308 (1-3) (7. 1/hay; 1368 x (37)
(7.1t/ha); 1368 x (71-73) (6.9¢/ha) and 1368 x 67-70 (6.3t/ha).

Group It involved crosses of NCRE lines with 9071 which is an IITA line derived
from the temperate line N28. [ his group hind 30 crosses tested in 2 sets. ‘The results are
shown in table 22 . Average yiclds obtained in this group were in general higher than those
obtained in group 1. However only 2 crosses had more than 15% yield increase over the best
open pollinated CMS 8501, 1 hese were: Y071 x 27700y and 9071 x 52 (8. 7/ha at Niui).

Group T was made of 3 sets of 15 entries circh. ] his consisted of NCRI lines crossed
1o IFTA Fae S012 detived from the CINM Y T subtropical population 34.The performances
of those crosses are presented in table. Five lines out of 43 had their yiekl potential 15% or
more of the best open pollinated. T hese hybrids are: 5012 x 10-13 (8.41/ha); 5012 x 64-66
(8.3v/ha) 5012 x 72-73 (7.8t7/ha); 5012 x 3941 {7.5¢ha) and 5012 x 58-59 (7.-1t/ha).

52



2.3.5.3.3 NCRY Single Yellow Crosses

These were composed of NCRE yellow lines crossed to 3 I'TA inbred lines (4001,
0450, 9848). This consisted of 94 entries tested in 3 sets and the results are shown in table
24, The HTA 3 ways cross 8644-31 and the O.P. CMS 8704 were used as checks. 4 lines
exhibited a 15% or more yield increase over the best open pollinated CMS 8704, These were
9848 x 30 (7.6U/ha); 32 x 4001 (6.41/ha) 9848 x 38 (6.5U/ha); 9848 x 39 (6.3t/ha) and 41 x
0848 (6.0t/ha).

2.3.5.3.4  Yester Single Crosses

This trial consisted of single crosses among NCRE lines classified nnder different,
heterotic groups. ‘The summary of their performance is shown in table 25, Group | inbred
lines were those lines that were selected based on their performance when crossed to the
Tuxpeiio derived lines 1368. Group 2 was made of lines heterotic to the temperate derived
tines 9071 and group 3 consisted of NCRE lines heterotie to the subtropical derived line
SO12. The 3R crosses between group 1 lines and group 1 fines yielded 12 crosses (32%)
superior or equal to the single cross hybrid 8428-19 (1368 x 5012). However only 5 of those
lines had 15% yield superionity over the hest open pollinated CMS 8501 (6. 7t/hn). The 38
crosses involving group | ines and group 2 lines gave 9 (24 %) lines superior or equal to the
check single cross 8321-18. 2 of those lines were 17% higher than the best open pollinated
check CMS 8501 (6.4t/ha).

The 40 Crosses between group 2 and group 3 yielded 14 hybrids (35 %) equal or better
than the best single cross check 8321-18. But only 3 of those crosses had a 15% or mose
yield superiotity over the best open pollinated Ndock 8701 (6.6t/ha).

2.3.5.3.5. MIR Single Crosses

This trial consisted of 72 lines from various sourees around the world. The yellow
lines (50 in total) were crossed to 4001 and 9450 which are two HTA lines. ‘The white fines
(22 in Totaly were crossed to 1368 and 5012, The selected lines are presented in table 26.
These crosses were tested at two locations in 2 sets, About 30% of the lines were retained
based on their performance comparative to the white or yellow open pollinated variety. 1368
and 4001 had the highest percentage of lines retained, 45% and 33% respectively.

2.3.5.4  Popwlation Improyemeny
2.3.5.4.1 Hceterotie Pogls

Tlace heterotic pools were formed in 1989, Crosses among lines from different pools
yielded a higher percentage of hybrids significantly different from their counterpart single
crosses (sce tester single crosses table 22) than did those tines crossed to their corresponding
tester (table 20). 1In 1990, the 3 heterotic pools were remade based on the Tl among lines
from ditferent groups.
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2.3.5.4.2 TZB SR Testcrosses

Nine sets of TZB SR Testerosses were evaluated in 1990 at two locations. Entries
consisted of 10 S lines from TZB SR populations crossed to four testers namely 1368,
9071, 5012, Tzut. The objective were to identify lines with good general combining ahility
that would be recombined to make a new version of T7Z.8 SR varicty. In addition, selected
lines will be grouped in heterotic pool.

The performance of the testerosses was different from Forest to Savanna zone, 1368
was efticient in identitying lines in both Forest and Savanna ( 12.5 versus 13.4). 5012 as
tester reacted better with lines in Savanna but had a very poor performance in Forest zone,
Tzut and 9071 which had some temperate germplasm were identified as good testers for
Savanna zone, 1t was concluded that the genctic background of cach heterotic pool will differ
not only with the tester used but also with the testing site.

2.3.5.4.3 Suwan I SR Testerosses

Seven sets of 41 entries of Suwan 1 SR testerosses were evaluated at 3 locations:
Yaounde, Ntui and Sanguere. ‘The entries consisted of about 100 Sy lines derived from the
Suwan SR BC, population crossed to thiee testers namely: 4001, 9450 and 9848. More lines
were retained with 4001 and 9848 as testers than with the temperate derived line 9450, Lines
retained with at least 2 (esters will be recombined to form a new variety from Suwan I SR,

23.5.4.4 LPIT. (171, composite 3 x 4)

Fipht sets of 49 Fuall sibs from 171, composite 3 crossed 1o TZI1, composite 4 were
tested at 2 locations: Ntui and Mouda. The trial in Mouda failed because of carly drought
at flowering stage. Different numbers of lines were retained per set based on the deviation
of their mean performance from the set mean. Parents of the selected Full-sib will be
recombined to improve the 2 heterotics conmpaosite population.,

23545 LP.T. T TZB SR SE

One hundred Tines from the soft endosperm version of ‘1718 SR SE were evaluated in
a 10 x 10 Iattice with 3 Replications. The mean of the trial wis 5.0t/ha and the coelficient
of variation 24.4% . 30 Tines will be retained and recombined to improved the varicty.

2.3.5.4.6 Lo¢al x_improved_crosses

Eight local varicties were crossed to 8 improved varicties in 1989 in a design 11
fashion. ‘The local materials were made of one carly variety (Bafia local) and seven late
aceessions (Bougzoudou, Bezeoln Miki: Tocal Saa, Local Yaounde; Local Mioumou and
Local Betourow). ‘The improved varictics were 2 carly (Pool 16 SR wnd ‘TZESR), 3
intermediate (CMS 8503, Tzut and [V, 81435 SRy, and 3 Tate (Ndock 8701, CMS 8501,
E,V, 8443 SR). 'The 61 crosses and their 16 parents were evaluated in 1991 at five locations
(Maroua, Sanpuere, Yaounde I, Yaounde 11 and Ntui).

54



Yaounde local combined very well with all improved varictics. Mid-parent heterosis
was positive for all cross combiinations. However high parent heterosis was positive for only
crosses involving the early and the intermediate improved varieties. The best cross was CMS
8503 x Yaounde selection (6.3t/ha). It was concluded that high yielding soft endosperm
versions of the improved varieties are obtainable, (table).

Table 1: 1990 Trials names and number tested.

I. Introductions
frial nape origine entries Humber Tested
nucher Reps  Forest Savanna Total

1. EVT LSR-¥ IITA 13 L] 1 3 4
2. Probe Trial 1ITA 8 [ 1 3 [
3. late gormplasn IITA 21 6 1 3 4
4, Early germplasa IITA 16 5 1 1 2
5. Hew late Varieties IITA 10 6 1 1 2
6. TiB SR-SE IPTT I1TA 100 3 1 - 1
7. TIL corp 3 x 4 IpTT LITA 392 [ 1 2
8. Streak Resistent inhred I1TA 15 4 1 1 2
9. Striga observational

trial I1TA 8 [ - 1 1
10. international white

hybrid LITA 10 4 1 3 4
11. international yellsw

hybrid 1ITA 8 4 1 3 '
12. R.U.V.T Extra early  SAEGRAD 13 4 - k| 3
13. R.U.V.T early SAEGRAD 14 ] - k| 3
14. Pool 16 DR IpIT SAFGRAD 169 ] - 1 1
15. Bybrida Afrique CIRAD 20 4 2 2 4
16, Pionneer Rybride U.S.A. n 3 2 1 3
Total 824 14 30 {4
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I1. NCRE/IRA EVALUATION

Number Tested  Trial
name Set entries Reps Forest Savanma Total

1. VT, (E/T)
2 KV.T (Late)
3. Three way Hybrids

15 4 1 7 18
15 4 1 7 18

Experiment I - 14 4 1 1 2

Fxperiment II - 13 4 2 2 4

Experiment III - 15 4 3 4 7

Others - 20 4 2 1 3
4. NCRE Single Crcsses

group 1 2 30 4 3 2 5

group II 2 30 4 2 2 4

group III 3 42 4 3 3 6
5. NCRE Single yellow

crosses 3 94 3 { 3 7
6. Tester Single

crosses 3 129 3 3 3 6
7. HIR Single crosses 2 82 3 2 2 4
8. TIB Testerosses 9 369 3 9 9 18
9. Suwan I SR

Testerosses 7 287 3 7 7 1
10.Early gernplasa

Testcrosses 3 99 3 3 6 9
11.Early partial

Diallel - 40 3 - 2 2
12.5triga Screening

trial 4 164 3 - 4 4
13.Drought Screening

trial - 90 { - 2 2
14.Busseola,

Screening trial - 130 3 1 - 1
16.Local x Inproved

diallel - 81 2 3 2 5
Total 1720 70 69 139
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LII.  POPULATION IHPROVEMENT

Populations Activities Locations Total
1. CHS 8704 Ralf-sib Nkolbisson, Sanquére 2
2, CNS 8501 Nalf-sib Kkolbisson 1
3, Ndock 8701 Half-sib Nkolbisson, Sanquére 2
4. CHS 8006 Half-sib Nkolbisson, Sanquére 2
5. CHS 8710 Ralf-sib Rkolbisson SOUCOUNDCU 2
6. Yaounde 8701 Ralf-sib Hkolbisson 1
7. Suwan I vhite Half-sib Nkolbisson 1
8. Pool 16 DR Half-sib Sanguére 1
9. Early Syn I (Bll s? Reconbination  Hkolbisson 1
10. Early Syn I1 (B) s? Reconhination  Mkolbisson 1
11. TIEF-Y Mass Selection  Sanguére 1
12, Hajor Varieties Testcrosses
1368, 9071, 5012  Mkolbisson 1
Total 16
IV INRRFD/TESTCROSSES
Populations Entries  Activities Location
1. Experinent I 11 Seed increase + three-way  Hkolbisson
. Evporieent 11 10 Seed increase + three-vay '
3. Experinent 111 12 Seed increase + three-way "
4. NCBE group Seed increase + single crosses  °
5. NCRE group, Seed increase + single crosses  *
6. NCRE qroupi 102 Secd Increase + single crosses "
7. L2 posta lines 20
8. Righland lines 11
9. Drought resistant lines 90 Advance to SH '
10, Suwan ISR S4 300 Advance to 355 '
11. T2B SR §1 310 Testcrosses, 1368,9071,5012, Taut *
12. Farly lines 83 250 Advance to 54 + Testcrosses "
13, Sinqle yellow population 49 Single crosses 4001,9848,9450 "
14, Crosses 53 lines 323 Advance to S4 + Testcrosses *
15, Tester single crosses Single crosses anong hetorotic
line 5 groups
16. CIRAD 20 S1 formation "
17. Pionnecr 22 51 forwation ’
18, TIUT naw lines 15 Seed increase ’
190
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V SEED INCREASE
Population Total land area Locations
1. CHS 8501 2 ha Hinkomeyos, Sanguére
2. CHS 8704 5 ha Ntui, Hdock
3. CHS 8806 3ha Ntui, Sanquére
4. Ndock 8701 1 ha Sanquére, Ntui
5. Pool 16 DR 1/4 ha Sanquére
6. BSR 81 - Bertoua
7. BSR Syn IT - Bertoua
8. Acid tolerant - Nkolbisson
9. Hadagascar varieties - Kkolbisson

Yable 2: 1990 Locations and Land area used

-

Locations Total Nusher of Trials
Land area Ist season 2nd season Total
used (ha)
FOREST
1. Nkolbisson 8 13 17 30
2. Ntui 8.5 62 6 68
3. Hamo 0.8 3 2 5
4. Foumbot 1 5 - 5
5. Fkona 0.8 3 2 5
6. Fbolowa 0.7 3 1 4
7. Bertoua 0.7 | - 4
8. Batchenga 0.7 3 - 3
Total 20.2 97 27 124
SAVANNA
1. Sanquere 8.3 53 - 53
2. Guiring 2.0 13 - 1
3. Houda 1.5 10 - 10
4. Soucoundou 1.5 9 - 9
5. HKayo Galke 1.3 6 - 6
6. Ndock 1.0 5 - ]
7. fouboro 2.0 5 - 5
8. IRl Sangiore 2.0 1 - ]
Total 19.0 103 103

58



Table 3: Mean of the 1990 K.V.T. (Late) In forest Zone

Entries Ntui Foumbot Yaounde Yoke Mamo Bertoua Batchengat Hean
1. CHS 8507 7. 6.4 6.3 51 5.0 7.0 4 6.3
2. CHS 8505 7.2 7.1 8.2 4.7 4.4 5.6 3.0 6.2
3. MNdock 8701 7.2 7.1 7.0 6.2 3.9 5.6 13 6.2
4, 8321-18 7.3 6.9 7.1 6.3 3.8 5.5 4.1 6.2
5. Su¥an x gene
Pool (y) 7.8 5.7 .8 .1 4.9 36 4.7 .
6. CHS 8704 7.8 7.4 6.5 57 43 4.8 1.2
7. €5 8710 7.4 6.6 1.5 56 4.0 53 2.8
8. CHS 8501 7.1 6.9 7. 5.1 3.4 4.2 6.5
9. Yaounde 8701 7.1 5.8 6.0 6.2 4.2 5.7 1.9 5.8
10, Suwan I SR(W) 6.8 6.9 1.2 5.2 4d 3.7 3.2 5.7
11. Local check 8.4 7.2 6.1 .4 47 23 1.0 5.5
12. E.V 8422 SR 6.1 6.7 5.2 53 3.4 5.8 1.0 5.4
13. Bertoua 8701 5.9 5.3 6.0 6.2 2.9 2 3.1 5.4
14. TIB SR SE 7.2 5.8 4.9 6.1 41 3.7 4.3 5.3
15. Ntui TIFB SR 3.5 3.1 7.2 4.2 3.3 3.6 1.6 4.2
Hean 7.0 6.3 4.6 4.0 3.3 5.5
C.V (%) 16.8  13.2 17.1 25.0 22.8 5.1 41.2 -
L.5.D.(0.05) 0.6 0.9 1.1 1.0 0.7 0.9 -

* Did not enter the overall means
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http:L.S.D.(0.05

Table 4: 1991 N.V.T. (Early) Forest Zone

Entries Ntui Founmbot Hamo Yoko  Bertoua Heans
DIS Yield
1. Tt (across 87) 6.2 4.4 4.9 5.4 . 60 5.1
2, TIE Comp 3 x 4 4.5 4.2 4.4 5.5 4.9 56 4.7
3. CMS 8503 6.1 5.1 3.7 4.7 3.7 60 4.7
4, E.V. 8435 SR 5.0 3.5 4.4 4.9 4] 60 4.4
5. CHS 8806 4.7 3.8 4.3 5.1 3.9 56 4.4
6. RSR-Syn I 4.6 J.0 4.4 5. 1.0 62 4.3
7. pool 16 SR 4.9 3.7 4.0 4.0 43 54 4.2
8. DHR-ESR-w 4.0 3.6 4.2 5.5 3.2 54 1.1
9. BSR-81 4.3 3.5 4.4 4.7 3.1 61 4.0
10. BSR-Syn 1I 4.3 3.4 4.1 4.4 3.5 60 4.0
11, TIESR-SE 4.2 3.0 3.2 4.3 1.5 57 3.6
12. TIESR-w ¥ GUAJLY F] 3.6 1.4 3.5 4.1 3.4 48 3.2
13. Maka 3.6 1.9 1.9 3.5 1.9 57 2.6
14, CSP x L Rayitiri 2.3 1.3 1.8 14 2.0 7 2.6
15. TZEF-Y 2.7 1.0 - 2.2 2.3 17 2.2
Heans {3 3.1 3.9 1.3 3.5 - 3.9
C.V.(Y) 19.2 19.9 23.0 15.8 19.6 -
L.5.D. (0.05) 0.6 0.5 0.7 0.5 0.5 -
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Table 5: Heans of 1990 N.V.T (Late) in Savanna lones

Entries Sanguere Soucoundou Houda* Maroua Toubore Hdock Hayo Galke Mean
1. 8321-18 7.4 5.2 2.7 3.5 5.4 6.4 5.3 5.5
2. CHS 8501 7.0 3.9 1.8 2.8 1.9 7.1 5.4 5.2
3. CHS 8505 7.3 4.4 1.9 2.9 4.5 6.4 4.3 5.0
4, TIB SR SE 6.9 3.5 1.7 3.8 6.0 5.6 4.0 5.0
5. HNdock 8701 7.5 3.2 1.6 3.1 4.9 6.0 4.4 4.9
6. CHS 8704 5.5 4.0 1.1 2.8 5.1 6.7 4.8 4.8
7. CHS 8710 7.1 3.0 1.4 3.0 4.9 6.0 4.2 4.7
8. Suwan I (W) 6.6 4.3 1.7 2.4 4.4 6.2 4.2 4.7
9. Suwan x gene Pool{Y} 7.1 3.6 2.2 3.2 4.7 5.0 4.3 4.7
10. TIPB (check) 6.5 3.3 1.5 3.4 4.8 5.9 3.8 4.6
11, E.V 8422 SR 7.1 4.3 1.8 3.0 5.1 5.0 3.8 4.6
12. CHS 8503 6.6 4.0 1.8 2.4 4.5 5.7 4.0 4.5
13. NS 8507 6.7 3.2 1.4 3.0 4.8 5.5 33 4.4
14, Ntui TIPB 7.1 3.5 1.3 2.7 4.5 4.9 3.1 4.3
Hean 6.8 3.7 1.6 2.9 4.8 5.7 i1 4.7
c.V (%) 10.2 23.0 i1 16.7  20.2 12.5 15.7 -
L.5.D. (0.5) 0.5 0.6 0.4 0.4 0.7 0.5 0.6 -
* Did not enter the overall mean
Table 6: Heans of N.V.T (Parly to intermediate) in Savanna ZIone
Varieties Ndock Houda H.Galke Touboro Sanquere Haroua  Soucoundou Heans
DIS PAll Yield
1. TIUT Across 88 1.0 1.5 5.5 5.9 8.7 4.5 5.9 59 44 5.8
2. TIE Comp 3 x 4 6.0 2.4 5.3 5.4 6.7 5.2 5.2 54 45 5.6
3. CHS 8503 5.6 1.9 4.4 5.5 7.8 4.6 3.9 59 5.3
4, CHS 8806 5.9 1.6 4.8 4.9 6.0 4.5 4.4 57 43 5.1
5. DHR-FSR-W 5.9 1.7 4.7 4.5 6.5 1.6 4.0 5% 44 5.0
6. BSR SYN II 6.] i.3 4.2 4.8 6.3 4.3 4.0 59 38 5.0
7. TZESR-SE 5.2 2.3 4.5 4.3 5.7 3.8 3.8 5 43 4.9
8. E.V. 8435 SR 5.0 1.4 4.2 5.0 6.9 4.4 2.9 58 44 47
9, B5R 81 5.7 1.1 4.4 4.4 5.6 4.0 3] 60 39 4.6
10.TZESR x GUA 314 BC5 4.6 2.6 4,1 4.0 5.7 3.8 4.3 53 82 44
11.Pool 16 DR 4.7 1.9 3.4 4.4 6.5 4.5 3.0 5 35 4.4
12.M2KA 4.3 1.8 3.7 3.7 6.2 4.6 3.6 57 43 4.4
13.CSP ¥ L.Royitiri FJ 3.9 2.3 2.9 3.5 5.0 4.5 3.5 49 38 1.9
14.TZEF-Y 2.8 2.0 2.2 3.6 5.3 4.1 3.5 50 37 1.6
15.BSR-5YN 1 - - - - - - - - - -
Heans . 1.7 {1 4.5 6.4 4.5 3.7 5 41 4.7
c.V.(Y) 11.4 2.2 15.0 18.3 8.4 21.1 23.0 - -
L.5.D (0.05) 0.4 0.5 0.4 0.6 0.4 0.7 0.6 - - -




Table 7: Means of 1990 E.V.T LSR white
Entries Ntui Touboro Ndock Sanguere HEANS
DTS PAR Yield
1. Ciieck?
(8321-18 x 27-1) 6.3 4.5 5.6 8.0 37 6.1
2, E.V822SRBC6 4.8 4.3 8.0 7.3 41 6.1
3, 8321-18 5.5 4.9 74 6.4 {0 6.1
4. CMS 8710 5.6 44 7.3 6.6 41 6.0
5. Ndock 8701 5.0 4.4 1.3 €.9 39 5.9
6. Hokwa 87 TIPB SR 3.9 3.8 8.2 7.3 38 5.8
7. E.V 8843 DHRSR 5.4 3.9 7.2 6.5 39 5.8
8. TIB SR SE 4.8 4.6 6.7 6.1 {2 5.6
9, Okomasa 4.8 3.9 6.6 6.8 38 5.5
10. Check (CHS 8501) 5.4 1.0 6.1 6.4 37 5.5
11. TiB SR SE 4.3 3.7 6.9 6.4 40 5.3
12. Gandajika 8022 4.7 4.1 6.0 5.4 38 5.1
13. Across 85 TISR-W1 4.4 4,2 5.7 5.8 38 5.1
Hean 5.0 4.2 6.8 6.6 39 5.7
.V () 17.3 14.2 10.7 11.9 - -
L.S.D {0.05) 1.1 0.9 0.7 0.6 - -
Table 8: 1990 Heans of the R.U.V.T (Fxtra-early)
Entries Haroua Sanquere  Soucoundou Hean
PAE Yield PAR Yield PA{ Yield DIS PAE Yield
1. Check (Pool 16DR) 42 4.5 B 7.0 49 59 49 45 5.3
2. TIESR-W x GUA
314 BC, F 3 45 56 5.9 52 6.4 48 50 5.6
3. CSPxIr&AYiTIRl F] 8 4.9 53 .0 52 56 4 51 55
4. Across 813 x JIS
x L.R, F5 5 4.9 51 5. 51 58 44 S0 5.3
5. TIEF-Y 4 4.5 5 5.1 52 6.1 49 5.2
6. CSP early 0 4.1 54 5.6 51 58 44 48 5,2
7. TIEE-yellow Pool 47 4.9 52 4.4 5 58 42 5 5.0
8. TFool 27 x GUA
I BC] F] 18 4.7 5% 4.8 59 55 42 53 5,0
. TIEE W-1 52 4.7 51 4.7 52 49 42 5 A6
10. Fop 30 x GUA
JWRCF 49 4.5 9 43 52 5.3 43 50 4.7
11. TIEE k‘ﬂite pool 16 4.2 53 4.2 57 5.3 43 52 4.6
12. TIEE-K-2 9 4.1 49 3.9 5 50 42 49 43
13. TIEE-Y 36 3.3 8 3.2 51 48 40 45 3.8
Heans L | 52 4.9 52 55 44 5 4.9
C.V (3) 11 18.4 7 12.6 9 7.9 - - -
L.S.D (0.05) - 0.9 - 1.2 - 0.8 - - -
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Table 9: Nean of 1990 R.0.V.T (eatly)

Entries Sanguere Soucoundou Haroua Yeans
P Yield P ¥ield PMi vield DS PAH Yield

1. FARAROBA 88 Pool DR (H.D) 55 1.9 5] 6.4 47 6.5 50 52 6.9
2, Across 86 Pool 16 DR 5 1.7 57 1.1 2 5.2 49 51 6.7
), TEECorp I x4 F 5 1.2 58 1.2 46 5.3 50 51 64
{, SAFITA-2 (RE) 53 1.1 54 6.9 16 5.3 50 51 6.4
5. Across 87 Pool 16-SR 54 1.5 51 6.4 49 5.2 9 51 6.4
6, Kazboin SE B8 Fool 1€ DR 55 T4 54 6.8 19 4.8 51 52 6.1
7. DR Coxp Early 52 6.9 51 6.6 49 5.2 LE 51 6.2
8. Across 88 Pool 16 DR 5 1.2 52 6.5 16 4.8 9 5 6.2
9, EV 8730 SR BC,, 51 7.1 52 6.5 {8 4.9 5 50 6.2
10, .V, 8731 SR BC, 52 1.5 5 6.8 15 4.1 51 5 6.1
11. DMR-ESR-H 5 7.3 56 6.6 47 4.2 52 52 6.0
12, DMR-ESR-y 53 6.8 N 6.0 16 4.6 5 5 5.7
13, T2ESFY-SE 5 6.7 49 5.8 48 {8 51 5 5.8
14, Check (T2EF-y) 51 5.3 50 5.9 13 5.4 5 9 55
Feans 53 7.1 5 6.5 4 5.0 50 51 6.2
cV. (Y) 5 8.0 8 10.4 8 19.1 - - -
L.5.D. 2 0.4 6 0.5 - 0.7 - - -

Table 10: 1991 PROBE TRIAL

Varieties Haroua Sanguere  Mdock  Ntui HEANS

DIS PA  Yield

1. Suwan ISR (Fy 2.8 6.0 7.5 6.9 63 40 5.8
2. E.V. 8443 SR (F) 2.5 5.7 7.3 6.4 63 38 5.5
3. DR LSR-H (F) 2.8 6.3 6.8 6.9 6 37 5.7
{. Ac 86 TIUT-SR-W (S) 1.9 6.7 6.7 7.4 60 39 6.2
5. E.V. 8443 SR (S} 3.1 6.3 6.8 6.8 60 38 5.8
6. Pop 25 SR (F) 3.5 6.3 1.5 6.6 61 40 6.0
7. 8321-18 . {S) 3.6 6.8 6.7 6.6 63 39 5.9
8. FR1141 x FR 303 (S} 4.3 4.0 2.6 6.2 58 3 4.3
Hean 3.3 6.0 6. 6.7 61 38 5.6
C.V (1) 2.4 11.9 10.1 11.7 - - -
1.5.D (0.05) 0.7 0.7 0.6 1.0 - - -
Hean Forest 2.9 6.1 7.3 6.7

Hean Savanna 3.5 6.6 6.7 6.9

Classification Savanma Savanna Forest  Forest or Savanna

+ did not enter mean Savanna Calculation

P = Forest adapted S = Savanna adapted
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Table 11: 1991 Early Germplasa

Varleties Ntui Sanquere Heans
DIS  PAE  Yield
1. BAG 88 BU-ESR-H 5.2 5.7 54 42 5.5
2, AC 88 TIE Comp 7 5.3 5.3 54 35 5.3
3. EV 8731 SR BC 5.4 5.0 53 39 5.2
4. TIE Comps CZ 4.9 5.3 53 38 5.1
5. Pool 15 SR QPH 5.2 4.9 55 36 5.1
6. Pool 18 SR QPN 5.0 5.0 54 32 5.0
7. Suwan 2-5R BC 5.8 4.1 54 32 5.0
8. Pop 31 DR Sﬁ BCZ 4.9 v.0 52 38 4.9
9. EV 8749 SR-W 5.3 4.5 55 34 4.9
10. TIE Comp 3 x 4 C 4.8 4.9 5 4] 4.9
11. E.V 8730 SR BC6 4.6 5.2 54 43 4.9
12. k.88 BU ESR-H 5.0 4.8 52 37 4.9
13, TIE Comp 6 o 4.9 §.6 53 38 4.8
14. AC 88 Pool 16 SR 4.6 4.8 51 35 4.7
15. AC 87 DMR-ESR-W 4.6 4.3 51 40 4.5
16. BAG 88 Pool 16 SR 4.5 4.0 50 39 1.3
Heans 5.0 4.8 53 37 4.9
C.v.(Y) 11.3 17.8 - - -
L.S.D (0.05) 0.4 0.6 - - -




Table 12: 1991 LATR GERMPLASH

Bybrids Ntui Sanguere Touboro Heans
DTS PA Vield

1. TIUT SR-W C4 7.1 6.9 5.7 60 41 6.6
2. 8321-18 6.8 6.8 5.3 60 ) 6.3
3. 8644-31 6.6 6.9 5.2 62 40 6.2
{. TISR-W-1 C‘ 6.8 6.5 5.2 63 39 6.2
5. E.V. 22 DR SR 6.6 6.4 4.9 60 40 6.0
6. La Posta C] 6.2 6.5 5.0 62 1) 5.9
7. TIL Conp 3 5.6 6.5 5.2 63 38 5.8
8. DHR-LSR-W %7 5.8 4.9 62 38 5.8
9. TIMB SR 5.8 6.0 1.8 64 38 5.5
10, SUWAN I SR 5.9 5.7 4.9 62 38 5.5
11. TIBR-SES-2 5.6 5.7 5.1 62 39 5.5
12. E.V. 8749SR 5.8 9.6 5.2 59 40 9.5
13. TOP 28 DHR SR 5.6 6.0 4.7 63 37 5.4
14, TIB SR 5.2 6.6 4.3 63 39 5.3
15. TIBR-ELD-2 4.7 6.3 {.8 63 37 5.3
16. E.V. 8725 SR 5.1 6.0 4.9 63 38 5.3
17. E.V. 8721 SR 5.1 5.9 5.0 63 39 5.3
18. Pool Tardio 5.1 5.7 4.0 65 37 4.9
19. Pool 24 4.3 6.2 .1 62 37 4.9
20. Pool 23 5.1 4.9 4.0 62 k)| §.7
21, T.:1-SR-W 3.6 5.4 3.9 61 KX} 4.3
Heans 5.7 6.1 4.8 62 38 5.5
C.V. (%) 17.9 144 13.9 - - -
L.5.D {0.05) 0.6 0.5 0.4 - - -
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Table 13: New Late Varieties

Varieties Sanguere  Ntui Heans
DTS PMI Yield

1. 8321-18 6.1 6.7 62 40 6.4
2. 8644-3]1 5.6 6.3 61 40 6.0
3. TIL comp 3 5.6 6.2 62 38 5.9
4. Across 88 TzutSR-w 5.1 6.4 6l 41 5.8
5, FUN 88 TISR-w 5.6 5.6 6l 39 5.6
6. For 88 TISR-w 5.2 5.5 66 41 5.4
7. B.V. 8747 SR 806 5.3 5.2 60 42 5.3
8. ik 88 TISR ~y-1 5.0 5.4 61 38 5.2
9. Across 88 TIE comp 7 4.5 5.2 61 38 4.9
10.Pop 61 SR-BC4 4.0 3.9 59 40 4.0
Hean 5.2 5.6 61 40 5.4
Cv(Y) 19.1 13.9 - - -
L.S.D 0.8 0.7 - - -
Table 14 : 1990 International White Bybrid

Varieties Sanguere  Mayo Galke Touboro Hean

DTS PAH Yleld

1. 8516-12 7.3 5.8 6.1 60 39 6.4
2. 8505-5 7.5 5.7 5.5 60 41 6.1
3. 8705-6 6.9 5.4 5.7 61 39 6.0
4, 8428-19 7.8 4.0 5.9 5 38 5.9
5. 8321-18 (RE) 6.3 5.5 60 39 5.9
6. Check, (8321-18 Exp 27) 1.7 3.8% 61 39 5.9
7. 8321-51 6.3 5.5 9 60 39 5.9
8. 8705-4 7.1 4.5 5.6 61 40 5.7
9. Ikenne TZ SR-W 6.4 5.1 5.2 62 41 5.6
10, Checkl (CHS 8501) 7.3 4.2 4.6 60 36 5.4

Hean 7.1 4.9 5.6 60 39 5.9

cv (%) 10.2 17.9 12.1 - - -

L.8.D (0.05) - - -

* CHS 8501
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Table 15: 1990 International Yellow Hybrid

Var{eties Ntui Samquere Hayo Galke Touboro Hean
DTS PAH Yield

1. 8522-2 7.0 6.4 5.9 5.7 62 41 6.3
2, 8644-32 5.8 7.3 5.6 5.8 61 41 6.1
. 8329-15 {RE) 6.1 5.4 5.8 5.4 61 40 5.7
4. 8644-27 5.2 5.8 5.3 6.1 62 41 5.6
5. 3644-31 5.6 6.3 5.5 4.9 62 39 5.6
6. Check, (CHS 8704) 5.2 6.0 4.4 5.6 63 37 5.3
7. Check, (CHS 8501) 4.6 5,7 3.2 6.0 63 3 4.9
8. Across TISR-Y 4.5 5.4 3.7 4.9 63 36 4.6
Heans 5.5 6.0 4.9 5.5 62 38 5.5
C.V (%) 127 18.1 13.1 16.7 - - -
L.S.D.(0.05) 0.7 1.1 0.6 0.9 - = -
Table 16: CLRAD AFRICAN FRENCH HYBRID
Entries Ntni Yaounde Sanquere  MNdock Heans
DTS PAH Yield
1. Tx 1015 8.6 6.7 6.5 7.4 63 38 7
2. P, 3210 8.8 7.0 7.4 6.0 63 40 7.3
3. 1IR30 8.1 6.2 7.4 6.8 64 40 7.1
4. Tx 1029 8.1 5.9 6.6 6.5 62 19 5.8
5. Tx 1030 7.8 5.4 6.4 7.1 62 39 6.7
6. 8644-31 7.1 5.6 7.0 6.9 62 38 6.7
7. Local check 7.3 6.2 6.5 6.4 62 19 6.6
8. DINA li 8.6 4.3 7.2 6.2 62 39 6.6
9, IR 31 6.8 4.5 6.2 7.7 64 iy 6.3
10. Tx 1031 7.6 5.2 7.0 5.4 62 38 6.3
11. 8321-18 7.3 4.8 6.6 6.0 63 8 6.2
12. EBH 87358 6.9 4.3 6.2 7.3 63 36 6.2
13. Tx 1013 7.3 6.3 5.5 6.5 63 39 6.1
14. 54 1030 7.9 4.5 6.8 5.2 60 37 6.1
15. IRAT 81 8.9 3.4 6.4 5.6 65 35 6.1
16. IR 33 6.9 4.5 5.4 6.2 63 38 5.8
17. FBY 87217 6.0 3.7 6.4 6.9 61 iy 5.8
18. IRAT 340 6.3 5.6 5.1 5.3 62 18 5.7
19. SW 1012 6.5 5.4 5.6 4.5 63 3 5.5
20, IRAT 298 6.2 3.1 5.8 43 61 36 4.9
Heans A 5.1 5.4 6. 63 n 6.3
c.v.(Y) 12.1 22.9 10.1 16.2 - - -
L.5.D {0.05) 0.6 0.7 0.4 0.6 - - -
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Table 17: 1991 PIONEER HYBRIDS

Bybrids Ntui Yaounde Sanquere | Heans
| DIS P Yield
1. 9001 1y 9.2 4.0 7.0 60 38 8.1
2. 86319 8.9 4.6 6.6 59 41 7.8
3. 124549 8.3 43 6.9 59 44 7.6
4. 124535 8.3 5.7 6.6 61 4] 7.5
5. 155294 8.7 5.1 6.3 61 43 1.5
6. 9005 Iy 8.4 4.7 6.3 60 40 7.4
7. 124529 8.0 4.8 6.5 59 2 7.3
8. 9004 Iy 7.9 5.6 6.4 57 44 7.2
9. 121591 8.2 5.7 6.1 60 40 7.2
10. 124602 8.6 5.0 5.8 58 39 7.2
1. 327% 8.4 4.3 5.9 57 42 7.2
12. 155312 1.7 5.1 6.2 60 2 7.0
13, 124600 7.9 4.3 5.6 60 42 6.8
14, 124596 7.6 4.3 5.9 57 ) 6.8
15. local check 7.5 3.8 5.9 59 H 6.7
16. 3086 7.3 4.8 5.7 61 41 6.5
17, 124598 7.0 4.3 5.9 60 3 6.5
18, 3078 6.2 4.5 5.7 57 11 6.5
19. 9003 Iy 6.4 4.8 4.8 61 10 6.1
20, 155317 6.4 4.9 4.0 57 KX} 5.6
21, 507 1.5 5.6 3.4 60 26 5.5
22. 155322 4.9 1.3 - 60 22 4.6
Heans 7.7 4.7 5.9 59 39 6.8
C.v.(%) 15.9 39.3 9.5 - - -
L.S.D (0.05) 0.8 1.1 0.3 - - -
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Table 18: 1991 Three way Crosses - Experiment I

Entries Ntul Sanguere Heans % Best
DIS PAH  Yield 0.p

1. 8321-18 x 52 8.2 7.6 L4 4 7.9 14
2. 8321-18 x A4 8.6 6.9 59 2 7.8 11
3. 8321-18 x 23 8.4 7.2 59 3 7.8 113
4, 8321-18 x 20 8.4 6.8 58 2 7.6 110
5. 8321-18 x 51 8.0 7.1 58 2 7.6 110
6. 8321-18 x 42 8.0 6.8 57 0 7.5 109
7. 8321-18 x 40 8.3 6.0 58 39 7.2 104
8. 8321-18 x 1 7.0 7.1 56 4 7.1 103
9. 8321-18 x 57 7.8 6.3 57 33 7.1 103
10. Q1S 8501 7.0 6.8 60 41 6.9 100
11. 8516-12 7.0 6.6 58 0 6.8 99
12. Hdock 8701 6.3 6.5 60 38 6.4 93
13. 8321-18 x 80 6.2 6.4 60 37 63 92
14. 8321-18 x 81 6.5 5.1 58 32 5.8 84

Heans 7.6 6.6

C.V (1) 10.2 11.0

L.5.D (0.05) 0.5 0.6
Table 19: 1991 Three way Crosses - Experiment 11
Entries Ntui  Sanguere Heans § Best

DTS PAH  Yield 0.p

1. 8428-19 x 1 6.7 5.9 58 2 6.3 103
2. B428-19 x 26 7.3 5.2 59 40 6.3 103
3. 870%-6 6.5 5.9 59 i1 6.2 102
4, B8428-19 x 2 6.2 6.1 59 LX) 6.2 102
5. 8428-19 x 25 A.5 5.7 59 41 6.1 100
6. 8128-19 x 11 7.0 5.1 59 40 6.1 100
7. HNdock 8701 6.2 6.0 60 40 6.1 100
8. 8428-19 x 10 5.9 6.1 58 41 6.0 99
9. (IS 8501 6.4 5.4 60 18 5.9 97
10, 6516-12 5.8 5.7 60 36 5.8 95
11. 8428-19 x 43 6.0 4.7 60 37 54 89
12, 8428-19 x 5 5.5 5.1 59 1 S 88
13, 8428-19 . 46 4.9 4.9 60 iy 49 80

lleays 6.2 5.5

c.v. (1) 14.9 16.6 - - -

L.S.D 0.7 1.1
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Table 20: 1991 Three way Crosses - Experiment III

Entries Hayo Galke Ntui Haroua Sanquere  Touboro Hean § Best
0.P.
1. 8321-18 x 13 6.0 7.8 6.5 6.4 5.6 6.5 116
2, 8321-18 x 18 6.6 1.5 5.5 6.6 5.6 6.4 114
3. 8321-18 x 22 6.5 7.3 6.9 5.8 5.4 6.4 114
{, 8321-18 x 27 6.4 8.3 4.7 7.0 5.8 6.4 114
5. 3428-19 x 10 6.5 7.1 5.8 6.6 6.5 6.4 114
6. 8321-19 x5 7.0 6.5 5.7 6.4 5.7 6.3 1m
7, 8321-18 x 52 6.0 7.3 5.9 6.3 5.8 6.3 mn
8. 8321-18 x 3 6.3 7.1 5.4 6.0 6.4 6.2 1m
9. 8321-18 x 7 5.9 6.5 5.1 6.9 6.5 6.2 11
10, 8321-18 x 10 6.1 6.9 5.6 6.2 6.1 6.2 111
11. 8321-18 x 14 6.6 7.2 6.1 5.7 6.0 6.3 11
12. 8321-18 x 42 5.7 6.8 8.0 1.8 5.0 6.2 m
13, 8705-6 5.9 5.8 5.8 6.2 5.2 5.8 104
14, Ndock 8701 4.9 6.5 5.9 5.9 5.0 5.6 100
15, CHS 8501 5.5 6.6 5.3 5.8 5.0 5.6 100
Heans 6.0 7.0 5.7 6.2 5.6 6.1
Ly (h) 11.0 10.3 16.7 14.9 9.2 -
L.S.D.(0.05)
Table 21: 19% Selected NCRE Simgle crosses Group I
Set Entries Ntul  Sanquere Heans % Best 0.P
Set-1 (1-3)x 1368 7.2 6.9 1.1 118
(11-15) x 1368 7.1 6.2 6.7 11
(37-41) x 1368 7.4 6.8 7.1 118
(52-55) x 1368 6.4 6.1 6.3 104
CHS 3710 6.0 5.9 6.0 100
Set-2 1368 x (71-73) 6.9 6.9 6.9 121
1368 x (67-70) 7.1 6.4 6.8 119
1368 x (78-80) 6.0 6.3 6.2 109
1368 x (90-93) 6.2 6.3 6.3 m
Ndock 8701 5.8 5.6 5.7 100
Set-3 1368 x 130 7.2 7.3 7.3 109
1368 x (116-120) 7.0 6.5 6.8 101
Q15 8501 6.9 6.4 6.7 100
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http:L.S.D.(0.05

Table 22: 1991 Selected MCRE Single Crosses

Group II
Set Entries Ntul  Sanquere Heans  § Best 0.P
Set-1 9071 x (2-1) 9.0 6.3 7.7 115
9071 ¢ (17-19) 7.5 6.9 7.2 107
9071 x (13-16) 6.9 6.8 6.9 103
9071 x (3-4) 6.9 6.5 6.7 100
CHS 8501 6.9 6.4 6.7 100
Set-2 9071 x 52 8.7 - 8.7 126
9071 x (45-48) 7.2 6.1 7.2 104
9071 x {39-41) 7.3 6.9 7.1 103
9071 x (61-62) 7.4 6.8 7.1 103
9071 x (29-21) 7.4 6.6 1.0 101
9071 x (53-55) 7.6 6.5 7.0 101
CHS 8501 6.9 6.9 6.9 100
Table 23: 1991 Selected NCRE Single Crosses Group III
Set Entries lNtui  Sanquere Heans ¥ Best 0.P
Set-1 5012 ¥ (10-13) 8.7 8.1 8.4 118
5012 ¥ (1-3) 8.5 7.2 7.9 111
5012 x (14-16) 1.5 8.1 7.9 111
5012 x (27-29) 7.9 7.1 7.5 106
Ndock 8701 7.2 7.0 7.1 100
8516-12 7.3 6.5 6.9 97
Set-2 5012 x (64-66) 10.9 5.6 8.3 130
%012 x (72-73) 8.4 7.2 7.8 122
5012 x (39-41) 7.8 7.2 7.5 117
5012 ¥ (58-59) 7.3 7.5 7.4 116
Q5 8501 6.0 6.8 6.4 100
Set-3 5012 x (83-87) 7.4 5.5 6.4 107
5012 x (99-102) 6.8 5.7 6.3 105
5012 ¥ (B8-92) 7.2 5.0 6.2 10
CHS 8501 6.0 6.0 6.0 100
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Table 24 : Means of selected single yellow crosses

Set Crosses Ntui Sanguere Heans § Best
DIS PM  Yield 0. P.
Set 3 x 9848 6.8 8.9 61 40 7.9 108
(30; 8 x 9450 7.8 7.8 62 39 7.8 107
8644-3) 7.7 7.1 61 2 74 101
CHS 8704 1.7 6.8 62 42 13 -
Set-2 17 x 9450 6.6 6.6 5 40 6.6 108
(31) 27 x 4001 8.2 5.0 % 40 6.6 108
30 x 9848 6.4 8.7 61 10 7.6 125
8644-31 8.6 5.7 60 39 7.2 118
CHS 8704 6.5 5.6 61 41 6. -
Set-3 32 x 4001 7.3 5.5 61 38 6.4 123
(33) 38 x 9848 7.2 5.2 61 40 6.5 125
39 x 9848 6.9 5.8 60 39 6.3 121
41 ¥ 9848 6.2 5.8 60 40 6.0 115
8614-3) .2 5.7 62 40 4.9 9
CHS 8704 1.7 5.6 62 40 5.2 -
Table 25: Tester Sirgle Crosses
Groups/check Karber of Creeses ¥oans  Kurber of lires ¥ean Best Hjhrids
el or superior  (t/ha}  Selected (15%) (t/ha)
To Hybrid
Groupl x Corp 3 12 {32%) 1.5 5 .9 greupl 9l xgroup 327 (8.4t/ha)
8424-19 - 7.1 - - group 1 23 x group 3 119 (8.2t/ha)
(0 L) - - - 6.7
Group 1 x group 2 9 {Y) 1.0 2 7.5 grovp!xlxqroup25 (7.5t/ha}
8321-18 - €.7 - - group 1 61 x group 2 50 {7.5t/ha)
(S 8501 - - - 6.4
Group 2 X group) 14 {35%) 1.6 ) .1  qgroup J 61 x qroup 2 50 (B.5t/ha)
812i-18 - 1.0 - -
B428-19 - 6.9 - -
Kdock 8701 - - - 6.6
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Table 26: IR Single Crosses

Parent in Total Rurber H Means Percent of  Best Crosses

Comun Nuaber of crosses  Selected Best 0. P,

5012 11 ] 18 6.4 19 5012 1 3 (6.4t/Ma)
5012 x 11 (6.4t/ha)

1368 1 5 (1] €.] m 1248 % 3 (7.3t/ha)

{001 N 11 3 5.8 121 4001 x 9 (6.8t/ha)

9450 1 { U 5.1 10 945, x 6 (6.1t/Ma)

8644-11 - - - 4.8 - -

8121-18 - - - 6.2 - -

5 8501 . - - i.6 - -

(MS 8704 - - - {8 - -

Table 27: Early Diallel asonq 8 varieties

9848 Tuxpero DR Maka  Terp x Tropical fFS  Blanc-2  CSP NCRE ARRAY

Frec. Keans
9843 L1 4.5 4] 1.9 1.2 4.5 19 L6 4]
Tuxpeno DR 1.1 1] i1 14 13 LIS N N R )
| LE] 1.2 5.0 4.0 4.5 1.9 1.9 43
Terp x Tiepical 5. 14 ] [ I W R Y
fFs 17 1.9 1.0 13 15
Blarc-2 prec. 44 6 Ll
csp .2 £1 19
NCRE 37 g9

Table 28: Nueber and percentage of selected lines per each
Tester from OMS 8503 1 DWR-ESR-¥ lines

Set locatlen 3071 5012 LY} E.
E, Ntui 6 {8) 6 (8) 11 (14) 9 (12)
Seucoundeu 12 (16) 3 (12) 101 101
E, Ntui 10 (1) {(5) 10 (13) 8 (1)
Soucoundou 13 (17 12 {16) 12 (16} 12 (16)
Newn  Savanm 13 (17) 10 (13) I () 11 (1)
Forest 6 (11) 5(N 11 (1) 9 {12)
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Table 29: Mean Striga ratlng and mmber of lines selected for
Striga tolerance among the five sets of inbred lines.

Set Nunber Line Hean Checks Poorest Hean
tested Selected 5triga rating line yield
(1-7.5) (t/ha)
1. Experiment k| Exp 23-1
I, 11, 111 Expy 52-1 3.0 9030 (3.0)  Exp, 14 0.6
Expz 5-1 4001 (3.0) 7.0)
Exp3 3-1
2. NCRE group 1 5 line 31
line 37 3.0 9030 (3.5) line 104 0.9
line 56 4001 (3.0) (6.0)
line 62
3. NCRE group 2 23 line 33 1.5 9030 (4.5) line 17 0.3
line 46 4001 (4.0) (6.0)
4, KCRE group 3 39 line 24 9030 (3.5) line 77 0.3
line 80 2.9
line 87 1001 (3.5) (6.5)
5. IITA lines 15 1368 3.0 4001 (3.5) 4058 1.1
9499 {5.5)

Table 30: Striga Observation on Maize

Entries D1s PAH Yield Striga 1 Striga 11 Hean Striga
1-9 1-5 1-7
1. 8322-13 STR 57 36 4.8 3.0 I.6 2.0
2. 8322-13 (RE-Str) 58 kY 44 2.5 1.9 2.0
3. Syn (1-4) SR STR 57 42 5.1 3.0 1.8 2.5
i, Exp] 8321-18 x 27 58 39 5.2 3.8 1.6 2.5
5. TIPB-SR STR 60 46 5.4 1.0 1.6 2.5
6. TIB SR SIR 60 30 [N 3.5 1.9 3.0
7. Ndock 8701 59 39 5.3 4.8 2.1 AN |
8. 8338-1 (RE suc) 58 28 3.7 6.8 3.0 4.9
Hean 58 37 1.8 4.0 1.9 3.1
CV (%) 1 17 2.6 3 2.7 -
L.S.D (0.05) 2 L} 1.2 - - -
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2.4, LOWLAND MAIZE SYSTEMS AGRONOMY

2.4.1. INTRODUCTION

Farmers in the forest zone of Cameroon grow maize at very tow densities (5,000 to
8,000 plants/ha) in association with other crops such as groundnut, cassava, taro, vegetables
and banana. Short fallow periods (3 10 7 years) alternate with cropping phases of 2 to 3
years, and these fallows are not efticient in restoring soil fertility. Problem weeds such as
Chromolaena odorata, Impesata eylindrica, Trema orientalis, cte limit area brought under
manual cultivation using simple tools. Only cash crops such as geeen maize, tomato and other
vegetables are cultivated as sole crops, using, if available at affordable prices, some quantity
of fertilizers.

In broad terms, (1) declining soil tertility and soil erosion, (2) weed infestation, (3)
erratic rainfall distribution, (4) high cost, undependable sapply and scarcity of inputs, and (5)
poor intrastructure and ourketing are the major constraints to intensification of food crop
production in the forest zone.

The main goal of the program is to increase and sustain the productivity of cropping
systems involving maize. haprovement and maintenance of soil fertility as well as control of
weeds and soil crosion are essential to achieve the above poal. Owing to the limited
availabi!ity of cash and labor in tural farms, greater attention is given to the development of
efficient low cost technologies including agroforestry systems as shown below:

- lmproved fallow management systems,

- In-situ green manure production with legume trees,

- Crop associations and rotations, and

- Mecthods for the ceificient and balanced use of supplententary fertilizers in the above
systems.

A close collaboration with the Testing and Linison Units (FTLUS) as well as the maize
breeder and the IRA/ICRAT agroforestry winn is maintained to plan and periodically review
the rescarch agenda. ‘This avoids  duplication of work and keeps the design of technologies
appropriate to the favmers’ needs.
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2.4.2, OUTPUTS AND ACCOMPLISHMENTS

SUB-GOAL

OUTRUTS

ACCOMPLISHNENTS

1. Deternine appropriate green
manure & residue management
techniques for maize systens.

2. Determine HxP or NyK response
of high yielding malze
varieties.

3. Assess maize + groundnut/
soybean rotations and
associations.

4. Ass.c5 cassava + maize +
e.oundnut assoclation patterns.

Identify low-input and
sustainable technologies for
soil fertility managament under
intensive cultivation.

Fertilirer response surface for
improved maize varieties in the
forest one.

Evaluation of alternate maize +
grain legune systenms.

Fvaluation of alternate casgava
based associations.

The cassia/food crop assoclation
trials have been established at
the three sites. Biomass
production was similar in all
the three tree/crop
arrangements. First year results
will be available in 1991, This
trial should continua for a
ninjmua of 2-3 years more,

Sesbania sesban and Hinosa
Invisa var. inermis appear to be
pronising in improving soil
fertility and controlling weeds
in maize ctop. This trial should
continue for two more years to
confira results.

Intensification of cropping in
the forest zone tequires the
application of N from the
beginning, and P and K
fertilizers aftor two to three
eeanons of cropping. Theso
trials will continue at the same
site for 2 more yeus to
chiracterize tho nynluting of
crep response and coil fertility
with tire.

Soybean was identified as a
highly praductive alternate
grain lequne to greundnut jn the
subhunid forest zane. At Yoke,
mire + cocoyan intercrop was
not found protitable,

Poz intarcropping and houndary
planting cystens of carcava and
maize/groundnut appear to be
highly productive. on-farn
teating of cinilar systeps will
nonitor farmers’ reactions to
then.,

76



SUB-GOAL

OUTPUTS

ACCOHPLISHHERTS

5. Assess yield stabllity of
{mproved palze varleties under
different dates of planting.

6. Characterize soils at trial
sites.

7. Provide technical back-up and
coordination for IRA soll
fertility research.

Tdentification of stable maize
varieties across a range of
planting tines.

Well characterized sites for
interpretation of trial results.

Botter research coordination on
solis nanagenent in different
20nes.

Identified the late (110-120
days) malze varieties CHS 8704,
Hdock B701 and €45 8501 as high
yielding and stable in the first
season. Similar varieties {ur
second season need to be
identified.

Four profiles in S.H. Province
have been studied and samples
analyzed. Soil data have been
used to better interpret the
trial results.

visited soil managenont and
agroforestry trials and held
discussions with researchers in

Ekona and Bamenda. Prepared the
trip report to indicate the
research priorities for sofl
erosion control/managenent in
the western hightands and the
need for soils 1ab in Banbui.

2.4.3. OTHER ACTIVITIES

In-seryice_training: On-the-jub tiaining of the counterpart statt Mr. Npuimgo
Kemptsa Aubin Blaise and technicians in maize agronomy and soil fedtility management
research continued as part of the program. Mr. Nguimgo went to HTA to participate in the
group training course on Sustainable Food production Systems from June 8 to July 6, 1990,
He also participated in the Fourth AABNF conference September 22-27, 1990, and presented
a poster paper on improved fallow.

Professional_mectings: On invitation, | participated in the iCRAF conference on
methods for on-farm agroforestry research held at Nairobi, Kenya, in Febimay 1990 and
presented two papers. [attended the Annual Meeting of the American Society of Agionomy
at San Antonio, Texas during October 22-27, 1990 and presented a paper on improved fallow
management for sustainable production in Africa.

Patticipation_in the NCRE-H_Caontract HI project desipgn: 1 assisted in the NCRE-
11 Contract HI project design and prepared the proposal for Resource Management Research
in NCRE-1I Contract 11,

Assistance _to _Peace_ Corps._VYolunicers: 1 assisted technically and  supplied
seeds/plinting materials to German and US volumteers wotking in Gabon and Cential Alrican
Republic. 1 also reviewed the Agroforestry Proposal for 1990s piepated by Peace Corps,
Cameroon,
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2.4.4. RESEARCH FINDINGS

2.4.4.1. memd.ﬁalum;himgmmmm&&mﬂimmqm
and Weed Control

The aim of this study is to test planted fallow with Sesbania sesban as an alternative
means to restore and maintain soil fertility. Weed suppression and erosion control could be
added advantages of this method.

Prefiminary results indicate that
. . - Sesbania Association on Crop Yield
the slow-prowitg  Sesbania did not esbania cﬂ"ww}m‘ 13309‘ Crop

decrease the yield of associated maize
in the first scason, hut severely
reduced the yield of groundnut in the | o
second  scason due 1o competition | 4
and/or shading (Figare 1). Thus, itis |,

Yield, »5u/ha
7 P

Yeneon |

Seanon It

better 1o intercrop  slow-growing .
wegumes such as  Seshania with food 2 _
crops in the first scason and allow the ' . o
free growth of legumes in the second . ! t
& & o . B O 1. c——

season to obtain hluh biomasce and N MZ sols  M2.08 ar- QON aale QMR nE-

yicld.

[ ] Minkomeyos (.} Yoks

The wop growth of fallow vegetation provided 22 to 67 kp/ha of N, 4.0 10 7.9 of P,
221046 of K, 23 to 41 of Ca, and 12 1o 22 of Mg to the soil-plant system. Chromolaena
odonita although poorer in leaf N than Sesbani contributed atmost similar quantities of N
in top growth due to the large amount of foliage diy matter produced by the former at
Minkomeyos. This gave similar grain yield response of maize in the following, season (Table
). Thus, Chiomolaena improved soil fertility and crop yiclds similar to fallow lepumes.
Imperata cylindiica, a dominant tallow vegettion at Yoke, was poor in N contribution
compared to Sesbania and this was rellected in the response of the suceeeding maize crop
(Table 1). Addition of N fertilizer significantly increased the maize yield further.
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Table 1, Bffect of type of fallow and residuc management on grain yield of subsequent majze crop at three
sites In southern Cawercon, 1989-1990.

1989 Fallow treatments 1990 Harch 1990 March season

Harch Septenber Rosidue Hinkomeyos . Yoke Ntui
nanagenent  Biomass N Haize Biomass N Hajze Biomass B Maize
added yleld added yleld added yleld

Kq/hx

HI NF B 57+ 5508 39+ 3107 32+ 2762
K2 NF I 60 5248 32 241 20 2395
Kl NF H 65 4878 4] 1924 21 2812
LA sst I 43 4556 22 3148 18 2644
HZ sst H i1 4406 28 3069 11 2418
K + S5 GH I 57 5107 54 5184 63 4251
HZ + S5 GH + S5 H 68 4337 62 4125 53 2651
z GH I 4 4366 30 381l 8 1876
SE 11 46C 6 336 5 289
p ¢ 0.01 NS 0.01 0.000 0.000 0.000
o, t 3 18 34 21 36 11
N - 0 kg/ha - 4169 - 2791 - 2459
N - 60 kg/ha - 5432 - 4036 - 2993
SE - 154 - 129 - 50
p < - 0.000 - 0.000 - 0.000

Fallow x N rate interaction for maize qrain yield: NS

HI = Maize; GN = Groundnut; S5 = Seshania ge_s_ban, HE = Hatural fallow.

B = Burn; 1 = Incorporate; M = Hulch;

N = Nitregen fertilizer applied as urea to the maize crop in 1990.

+ = Most of the fallow bioniss N was lost by burning.

1 = Sesbania sesban planted without any land preparation after maize harvest was smothered by weeds,

Seshania intercrop eflectively )
e o I_ . ) Fallow/Residue Management vs Weeds
shaded  out  the  weeds  for  the Minkomoyos, 1990

succeeding maize crop (at least in the
" Weeds iy wi, Mg/ha

carly part); weed density in plote

previously planted to maize/proundnut o 4

was only slightly higher than that of o8 [

Sesbania infererap teatments, but far E I g

less than that of natural fallow (Fipe ? E : t

2). Burning appears 1o delay  the ? lg“i “

emergence of Chromoeliena but not 1 l] [ff _iii' ; !

that of Imperata. . “ IS AR EY l WH o 10D ‘,ff

TR NF| NIM ani BlM 63 S8M OGNy

Ut weeding 10110 waading T 010 total - F7I) A planting
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2.4.4.2. In-situ Mulch/Green Manvre Production Through Cassia

The objective of this work is to test different arrangements of Cassia spectabilis, a
naturalized tree legume, with food crops for the production of N-rich organic matter for soil
fertility improvement. In this system, about 20% of the area is occupicd by trees and the rest
by food crops, and production of tree biomass and food craps oceur at the same time, The
list cutting of trees was done in March 1990 and the treatments were imposed at the same
time. First year results will be available in March 1991,

2.4.4.3. Response of Maize and Soybean to Cassia Biomass and N
Fertilizer

The aim of this study is to o . .
estimate the N contribution of Cassia Cassia Blo"’aiﬁzm‘gfoy,g'; Maize Yield

mulch, green manure and compost at
Yleld, kg/ha

2 t/ha dry weight equivalent, through | soco : s
a N response curve. The first season | 7000 R '
results show that Cassia compost was | 900 ' o o
poorer than  Cassia  green manure :szs e ‘. ST
which in turn was inferior to Cassia +000 ”“}
nulch in terms of maize grain yield | 0, ’l'
response to applied biomass at 2 t/ha | 000 ’
of dry matter (Figure 3). 0 : . G )

N-0 N-48 N-00 N-130

N ratos

- Monly t Hecavuch [lHlce Compont F7)ca am

2444, Ecedtilizer Response_of Improved Maize Varictics

The aim of these trials is to determine the response pattern of maize to N fertilizer
under two levels of PP or K. ‘The ationale for conducting these tiials is to find out how long
we can cultivate maize in the forest zone soils without adding P or K which do not give
consistent response in on-farm trials,

Yiclds were lower and maize response to fertilizers was poorer in the seeond season
compared to the first season. Owing to high initial soii fertility, maize response to N was
only up to 40 kg/ha at Minkomeyos in the first three seasons. P response was not significant
at Minkomeyos in all the three seasons (Table 2). Application of N and P at Ntui site with
soils of low inherent fertility gave significant increases in maize grain yield from the second
season of cropping (Table 2). Highest grain yield at Ntui was obtained with 80 kg/ha of N
fertilizer,
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Table 2, Maize response to N rates at two P levels at two locations in Southern Casercon, 1989 & 19%0.

HINKOHEYOS NTU]
Fertilizer Haize grain yield, kg/ha (153 mojsture) Hajze grain yield, kg/ha_(15% moisture)
rates, kg/ha 1989 1990 198¢ — 199
I season Il season I season I season II season I season
N levels, kg/ha
0 5410 2436 4227 349) 937 3007
10 5755 221 4643 3987 1748 4934
80 5842 3054 1546 1564 2062 5627
120 6654 3216 4826 3336 1547 4790
160 6512 3069 5351 3514 2055 5467
SE 481 185 321 L)Y 255 365
p< NS 0.05 0.05 NS 0.05 0.000
w,t 23 18 19 20 n 19
P_levels, kq/ha
0 5885 2872 4591 3058 1554 4353
{0 6184 321 4847 1439 1785 5157
SE 5 117 203 199 161 21
P« NS NS NS 0.05 NS 0.05
N x P interaction: XS N x P interaction: ¥S

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

Tabje_3. Maire response to N rates at two K levels at Yoke in
Southern Camereon, 1989 & 1990.

Fertilizer Waize grain yield, kg/ha _(15% moisture)
rates, kg/ha 1989 1990
[ season [I season I season
N _levels, kg/ha
0 2654 1421 2703
{0 4751 2096 4123
80 5677 2533 4754
120 6015 2715 4707
160 5549 2N 4660
SE 413 1% 212
p< 0.05 0.05 0.000
w,t 25 18 i
K_leyels, kg/ha
0 4781 2176 3744
50 5078 2440 4635
SE 280 99 14
p < s 1S 0.000

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

2.4.4.5. Maize/Grounduut/Soybean Association and Rotation

The objective of this trial is to determine the production efficiency of maize +
groundnut or soybean cropping systems. Soybean, a new crop (o the forest zone of
Cameroon, needs to be fit into the existing cropping systems,

In rotation, maize preceded by groundnut gave higher yicld as compared to the
situation where soybean was the precedent crop (Table 4). This brings out the higher
beneficial effect of groundnut on the following crop.

In intercrop systems, soybean competes much more with maize than groundnut does;
hence the yield of maize in association with soybean was lower than that intercropped with
groundnut (Table 4). The land equivalent ratio (LER) of these intercropping systems is more
than I (except for the case of maize + soybean in 1989 first season and the case of maize
+ groundnut in the sccond scason of 1989 at Minkomeyosy), indicating the advantages of
these systems in total production.

Unlike groundnut, soybean yielis well in both the first and secqmd seasons, ‘Thus,
soybean can be a good alternative grain legume to groundnut in the forest zone and attempts
should be made to popularize this crop among farmers. More work is needed to incorporate
soybean in local dishes and food preparations.

GN vs SB Yield Variation
With Sito & Time

Yield, kg/ha

2000 -
Minkomeyos Hiul
1500
1000
500
) % Bk Al »
mnan it 19001 nman | nan 11 1nno
P aroundnst 1] Boyhean
CAM 1980-R0
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Table 4, Crop yields and land-use efficiency of walze + groundnut or soybean associations
and rotation at two sites in the forest zone of Cameroon, 1989 & 1990.

CROPPING SYSTEMS HIKROMEYOS BIUI
Season [ Season II Halze, G'nut, Soybeam, LER Haize, G'nut, Soybean, LER
kg/ha  kg/ha  kg/ha kg/ha  kg/ha  kg/ha
1989 Fjrst Season
HI + G SB 3994 813 - 1.45 2626 133 - 1.30
Hl +SB GH 124y - 53 0.88 2444 - 977 1.2
.11 GH 60304 - - 1.00 30334 - - 1.00
W2 SB 5067+ - - 1.00 2839+ - - 1.00
GN HZ + SB - 12234 -~ 1.00 - J244 - 1.00
SB HI + GN - - 1502+ 1.00 - - 16734 1.00
GN HZ - 10034 - 1.00 - 3304 - 1.00
5B 2 - - 21204 1,00 - - 1618+ 1.00
SE
p<
1989, Second_Season
Kl + GN SB - - 1343+ 1.00 - - 8134 1.00
Hi +SB GH - 1129+ - 1.00 - 601#% - 1.00
L1 GH - 16844 - 1.00 - 7814 - 1.00
H2 SB - - 1586+ 1.00 - - 819+ 1.00
CN W + SB 1171 - 1181 1.27 876 - 595 1.10
SB N2 + GN 1237 627 - 0.93 1013 455 - 1.09
GH H2 26624 - - 1.00 24274 - - 1.00
SB L1/ 23944 - - 1.00 217+ - - 1.00
SE 129 63 111 - 164 58 144 -
p< 0.000 0.000 NS - 0.000  0.000 NS -
1990 First Season
HI+Glt SB 3350 182 - 1.23 2202 89 - 1.20
HI +SB GN 1125 - 956 1.06 2121 - 746 1.12
L1 GH 68154 - - 1.00 3885+ - - 1.00
L1 SB 62994 - - 1.00 37154 - - 1.00
CN Ml + SB - 2774 - 1.00 - 164¢ - 1.00
SB HI + GN - - 1565+ 1.00 - - 13474 1.00
GN HZ - 227+ - 1.00 - 122+ - 1.00
SB HZ - - 1710+ 1.00 - - 13284 1.00
SE 237 28 76 - 164 13 57 -
r< 0.000 RS 0.000 - 0.000 0.05 0.000 -

H2 = Maize; GN = Groundnut (Feanut); SB = Soyhean; LIR = Land Equivalent Ratio.

* Hean yield of two sole crops was used to calculate LER.
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2.4.4.6. Cassava Bascd Cropping Systems

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

Farmers' mixed cropping system (CS4) was compared to the systems of cassava
intercropped with maize or groundnut in alternate rows during the first season only (CS1),
paired row of cassava alternating 3m-wide maize or groundnut strips (CS2) during both
seasons, or border planting of cassava with maize or groundnut inside the boundary in both
seasons (CS3).

The results of 1989 indicate that maize yield was reduced by 19% to 35% in intercrop
systems as compared to monocrop maize at both sites, and farmers’ system gave the lowest
maize yield in the first season (Table §). Groundnut yicld was reduced by 0 to 58% in
relation to sole crop duting the first season. In the second season, yield reduction due to
association was 13 to 89% for maize aud 12 10 58% for groundnut. Cassava root yield in
intercropping systems was less by 31 to 82% compared to monocrop cassava, the lowest
yields being in boundary planting of cassava (Table 5).

Productica elficiency of association as delined by Arca Harvests Equivalency Ratio
(AHER) was greater than 1.00 for paired-row association of cassava with untize -proundnut
(AHER = 1.08) or groundnut-maize (AHER = [.U4) sequence at Ntui. Other systems
showed advantages (AHER = 1.12-1.14) only with groundnut-maize sequence at Ntui (Table
5). At Yoke, only paited 1ow system of cassava with groundnut-maize sequence was
advantageous by 14% compased to monocrops. Farmers® mixed cassava systems pave 2 to
15% higher productivity than total monocrops.

To sum up, in alteroate row arcangement and farmers” mixed systems, no crops can
be intercropped in the seeond season. Paired-row association gives moderate yields of cassava
and first season crops, while boundary planting gives good yields of maize and groundnut in
both scasons, but low yiclds of cassava. Selection of 4 particular cassava system will depend
on the relative importance fanners attach o the three crops.
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Table 5, Crop yields and productlon efficlency of cassava + maite + groundnut asseclations at
Ntul in Southern Camercon, 1989,

Season I Season II Season | Season ]I
Hilze, G'nut, Maize, G'mut, Cassava, AHER#
kg/ha kg/ha kg/ha kg/ha t/ha

Ntuf: 1989
1. CS pure cs - - - - 26.6 1.00
2. HZ pure GN pure 3990 - - 815 - 1.00
3. GN pure HI pure - 502 m - - 1.00
4. CS1tH1 st 3195 - - - 14.8 0.96
5. CS2tHI CS21GH 3227 - - 339 12.4 1.08
6. CS34HZ CS34GH 2737 - - 715 47 0.96
7. CS14CH cs1 - 525 - - 15.9 1.12
8. CS24GN CS21H2 - m I - 14.9 1.04
9. CS34GH CS31HI - 539 1212 - 6.9 1.14
1u.CSEEHIHGHE  CS4 1372 210 - - 17.1 1.02

SE 247 39 269 87 1.9 -

p < 0.000 0,000 0.05 0.05 0.000 -

o, t 17 18 48 28 27 -
Yoke: 1989
1. €S pure cs - - - - 14.6 1.00
2. HI pure CN pure 5316 - - 852 - 1.00
3. GN pure HZ pure - 71 141 - - 1.00
4. CS14H2 sl 3697 - - - 5.9 0.75
5. CS2HtL CS24CH 3475 - - 502 5.1 0.97
6. CS3tHZ €S34GN 3633 - - 707 3.2 0.98
7, CS1tGN cst - 426 - - 7.0 0.93
8. CS24CH CS2tH2 - 305 430 - 9.7 1.4
9, CS3HGH CS3tHI - 283 1248 - 2.6 0.91
10.CS44HI+GH*  CS4 1092 332 - - 10.1 1.15

SE 228 18 198 60 1.4 -

p< 0.000 0.000 0.05 0.05 0.000 -

o, t 12 9 13 15 33 -
No. of harvests in one year 2 2 2 2 1 -

CS1 = Cassava: CS 1.5n CS; (S2 = Cassava: CS-CS 3m  (S-CS; (CS3 = Cassava on border of plot;
(54 = Cassava at random as in fareers’ practice.
*AER = Lrea Harvests Equivalency Ratio.
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2.4.4.7. Maize Date of Planting vs. Improved_Varictics

The aim of this trial is to identify maize varicties which can give stable yields when
planted over a range of dates during the scason and to fix the optimum period of planting for
maize in the forest zone. This trial was conducted at three sites, viz., Minkomeyos, Ntui and
Yoke, during the first seasons of 1989 and 1990, Six maize varicties were used; TZUT, EV
8435 SR, CMS 8503, CMS 8704, NDOCK 8701 and CMS 85G1; the first three are
intermediate (100-110 days) and the others late in growth cycle (110-720 days).

All the variceties reacted similarly to lateness in planting and grain yields decreased as
planting got delayed. Any delay in planting more than 3-4 weeks after the first good rains
resulted in serious yield losses. The interaction hetween varietics and time of planting was
not significant for all the sites. In general, late varietics such as CMS 851, CMS 8704 and
NDOCK 8701 gave consistently higher yicld than intermediate varieties for all planting dates
at all sites. ‘The mean yields of test varieties over all the Tocations and years (3 locations x
2 years) were as follows:

Yariety Crowth ¢ycle Mean_yield, kg/ha
T7Zur Intermediate 4054

EV 8435 SR Intetmedinte 3763

CMS 8503 Intermediate 3871

CMS 8704 Late 46007
NDOCK 8701 Late 4373

CMS 850! Late 4445

The poor yield in late planted maize was due to low plant density and/or high
proportion of poorly filled or damaged cobs. Percent barren plants at harvest did not seem
to be related to yield loss caused by late planting.
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3. RICE_RESEARCH UNIT
3.1 RICE BREEDING
3.L.1. INTRODUCTION

During 1990, the objectives of the rice hieeding program remained unchanged with
the development of high and stable yielding rice varieties for the major rice ecologies in
Cameroon which include irrigated and upland ccosystems as the broad ohjective. The
activities also remained unchanged with introduction of varieties, collection and evaluation
of local germplasm and crossing continuing, to play major roles. More emphasis was,
however, placed on selecting from segregating populations promising agronomically improved
varietics with resistance or tolerance to the major cnvironmental and biological stresses such
as low temperature, hlast, sheath rot and glume discoloration. These stresses limit yields and
causce instability in performance of improved varicties.

More emphasis was put on irtigated rice rescarch. Irrigated rice is the most widely
practiced production system in Cameroon. ‘To solve specific problems, trials were conducted
at the major production sites in collaboration with the rice development agencies and farmers’
cooperatives. Varietal trials were, conducted at Mbo Plain (700 m) in the West, Ndop Plain
(1200 m) in the Notth West, Yagoua (250 m) and Lagdo (300 m) in the Extreme North and
North Provinces respectively.  ‘These zones represent most of the rice grow conditions in
Cameroon,

In collaboration with IRA Scientists and the TLUs of the NCRE multilocation
researcher and farmer managed trials were conducted at selected sites representing, extremes
of rice growing conditions in the country.

3.1.2 OUTPUTS AND ACCOMPLISHMENTS

GOAL: Te increase rice protuction in Cameroon throuqh the identification of suitable rice varletles for
different AGROFCOLGICAL condltions, :

Sub-Goal Outputs Acconp! ishment

1. To screen gorrplacy of local 1. pronising selections for 1.1 Six hundred and sirty four
and exotic souzces for release furthar yield testing and use in  lines wete scresned in six

as var?eti?s or for donor the breeding progran. observational nurseries undar
hybridization. irrigated contitions at Mho

Plain (400) and Hdop Plain (14)
and under upland at Mbo Plain
(250).

1.2 Fitty six lines were
selacted from upland trials and
several selections hive been
rale {ron the irriqated trials
at ftho PMain.
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Sub-Goal

Outputs

Acconplishnent

2, To Characterize and conserve
total genetic variability as a
working collection.

3. To screen available
germplasm for resistance to low
teaperature and blast.

4. To Incorporate genes for
inproved agronomic and grain
properties and resistance to low
tenperature and blast.

5. To assess the yield
potentials of selected lines.

6. To test adaptability and
acceptability of selections at
different locations.

7. To produce breeder’s seed of
recornended and promising elite
lines.

2.1 Viable seeds of germplasm
will be available.

2.2 A catalogue of rice
gernplass will be available.

3. Promising lines for breeding
and for use as varieties per se.

4. F - Fg population

5. Selections for advanced
yleld trials and elite variety
trlals.

6. Confirm ad.ptability and
suitability of elite lines.

7. Avajlability of pure gemetic
stock of elite lines and
varieties,
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2.1 Thirty-eight accessions
were characterized for 48
norphorological traits.

2.2 A cataloque of ahove 38
varieties was produced in
French.

2.} Samples of accessions are
conserved in cold room at
Santchou.

3.1 Over 1000 varietios/lines
have been screenod and several
selactions made for further
testing.

4.1 Tuenty-eight new crosses
were made,

4.2 Several lines with Improved
characteristics wore selected.

5.1 Planned yield trials were
successfully conducted.

5.2 Several sejections were
nade,

6. Elite lines vere tested in
researcher managnd trials,

6.2 Farser managed adaptive
trials were also conducted,

7.1 Breeder’s seed of elite
lines were produced.

7.2 Smll sarples of seads of
Inproved varieties wore made
available to researchars,
parastatals and farnors on
request,



3.1.3 OTHER ACTIVITIIS

Two memoires "A Technique tor rapid evaluation of low temperature tolerance in rice
varieties™ and "Characterisation morphophysiologigue de quelques varietds de riz adaptées au
Cameroun en vae de leur exploitition dans Vamdélioration varidtale” were written and
presented o the University Centre of Dschang. These projects which are in partial tultillment
of the requitement for the degree of "Ingénicur des Travaux Agricole™ were conducted by
two students under the supervision of the rice breeders.

On-the-job training continued to play major role in the rice program as a means to
strengthen the pational research capability.  During 1990, technicians and extension workers
at all rescarch sites received training on seed purilication, multiplication and handling for
distribution.

Three conferences were attended: The WARDA annuvaf vice research review meeting
at Bouake, Cote d'tvoire April, 1990; the CORAL meeting in Niger in Febroary, 1990, and
the EEC/HTA on-farm adaptive trial mecting at HTA - Thadan Ttom 5-6 March, 1990. The
rice biceder also participated in two rice monitoring towrs to Rwanda in June (23-30th) and
Guinea 23rd Sept 1o 3rd October, 1990,

The following papers have been published during 1990;
- Promising cold tolermt and high yvieldiop tice lines for Ndop Plain, North West
Cameroon - HRE Technical Newstetter, 15 (3 17-19,
= CICA 8 and TTA 222 new rice varicties for drrigated areas of Mbo Plain in West
Cimeroon, IRRE Technical Newsletier 15 (6y 11415,
- CICA B in IRA/NCRE Information Bulletin No. 1.
Thiee other papers sritten dusing, 1990 have been aceepted for publication including
"A survey of rice diseases in Cameroon”,

3.1.4 RESEARCH FINDINGS

The findings reported are mainty based on data collected from upland rice research
conducted at Mbo Pliin (West) and Babungo (Notth West) and irrigated  tice research
conducted at Ndop Plain (North West), Yagona (Extreme North) and Lagdo (North),
Findings trom irripated rice research at Mbo Plain, which is the main experimental site in
1990, will be reported atter larvesting in carly Janvawy, 1991,

3.1.4.1 Mcthodology

The culturad practices adopted during 1990, were similar to that ol previous yeas and
unless otherwise stated the procedures for on-station trials were as follows: Observational
Nurseries (ONs) were established in single plots of two (o four 1ows of 5 meters long;
Observationl Yield drials (OY 1<) were conducted in sinple plats of 2 10 3 meters x 5
meters, To allow for better comparison in OYTs, test entries were each planted in single plots
but check entries were teplicated atter every ten tost entries. Al replicated yield trials such
as Pretiminaey Yield Frinl (PY 1o and Advanced Yield ‘Titals (AY 15) wese conducted in
randomized complete Block design (RCED) with thiee ot four replications, cach plot heing
JmxS5Sm
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Under irrigated conditions, seeds were raised on wet bed nurseries which were treated
with complete fertilizer at the rate of 60 40 40 kp/ha (N, PO, and K,0). ‘Twenty one to
teniy-five day-old-scedlings were transplanted at the rate of 2-3 seedlings per hill, spaced
25 cm x i35 cm or one scedling per hill and 25 ¢m x 25 em spacing for F, plants and
segregating populations.  Fertilizers were applied ai 60 kg N, 40 kg PO, and 40 kg K,O per
hectare. PO, and K,0 were applied as basal and N in 3 equal splits at the vegetative phase
of the plant. Hand weeding was done hetween 20-30 days after transplanting. No protection
against inscet pests and diseases was done.

Under rainfed upland conditions, the seeds were drilled in rows 25 cm apart at the rate
of 70 kg/ba. N was applied at the rate of 60 ke/ha in thiee equal splits. POy and K, were
applied as basal, cach at the rate of 40 kp/ha. Weeding was done manually or combined with
ronstar applied as a pre-cmesgence hethicide at the rate of 4 1./ha. a day after sowing,

At harvesting two border tows were removed ong all four sides of the yicld plots,
Weight and soistuse content of prains were tecerded o yicld caleutated in kilograms per
hectare at 14 p. -cent moisture content. Other characters recorded include resistance to blast,
brown spot, leaf scald, sheath rot and plume discoloration, tolerance to fow tempersture,
scedling vigour, time of 50 pereent Howering, time of matutity, number of etiective tillers
per sq. meter, height, panicle length «nd grain type.

3.1.4.2  Resulis
3.1.4.2.1 Imigated Rice - Ndop Pla in_(1,200)_.m)

As i previons years, the rice brecding: program: for inipated rice focused on
developing agronomically improved varicties with sturdy culm, lodging resistant, high
tillering with acceptable grain properties and tolerance/resistance to low temperatore, blast,
sheath rot and glume discolomation. In 1O, therefore, various observational and yicld trials
were conducted and sepregating populations were evaluated.

3.1.4.2. 1.1 Yadictal Inttodyction - QObseryational Norsery

Atthe end of 1990, approximately 10,560 varieties have been introduced and screened
for adaptation to the irrigated rice prowing conditions in Cameroon. Selected introductions
with high yiclding ability, tewilizer tresponsiveness, tolecance 0 major discases and suitable
plant stature have been identitied and me being cxploited in the biceding program.

Duting 1990, only 14 lines previously selected from Mba Plain (700 m) were further
tested at Ndop Plaio. AR the Boes were <own in an observational nursery on a site at Ndop
Plain that is subjected to shallow flooding and low ait/water temperature duting the growing,
season. The entries were, therefore, exposed to Tow temperature stress from transplanting
to harvesting and alt show cd poor adaptation. They were severely atfected by sheath rot and
glume discoloration and spikelet stetility was very high.
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3.1.4.2.1.2 Yicld Trials Of Promising_Varni:tics/Adyanced lines

In continuation with the testing of varicties/advanced lines selected in previous years,
a number of obszrvational yield trial (OY'T), preliminary yield trial (PYT), advanced yield
trial (AY'T) and elite variety trials (EVT) were conducted duting 1990,

Obsecrvational Yield Trial

Only one OYT of medivm dutation varicties was conducted during the 1990 wet
season at the Bamunka expetimentat station at Ndop Plain. In this trial 27 test entries were
tested against IR 7167-33-2-3, The test entries included nine advanced lines selected at Ndop
Plain and/or Dschang from Fy until uniformity was attained. The lines were selected from a
cross performed in 1983 at 1T A-Thadan. The incidence of sheath rot and glume discoloration
was mild during the season and yiclds were fairly high ranging from 2336 kg/ha in China
1039 10 6797 kp/hain Tox 3145-Toe-34-3-3-1. ‘Table 1 shows the performance of the top ten
entries which is composed of 5 cach of advinced lines and introduced varicties. TFour
advanced lines outyiclded the cheek variety, IR 7167-33-2-3 by maigins ranging from 11%
o 25%. Some ot the entrics including Tox 3145-Toce-34-3-3-1 and tox 3145-Toc-34-3-3-2
showed better tolerance 1o low tempetature and resistance to the major discases (Table 1),

Preliminary Yield Trial

Table 2 shows the grain yield and agronomic characters of the entries in the PY'T of
medium duration varicties.  In this trial, six test entries including Tour advanced lines were
tested apainst IR 7167-33-2-3 and Tainan V. No statistically signilicant difference was
obtained among, the entries and grain yields ranged from 4492 to 5598 kg/ha. ‘The cheek
varicty, IR 7167-33-2-3 was top and three advanced lines, Tox 3145-Toe-24-3-3, Tox 3145-
Toc-382-3 and Tox 315 Toe 38 394 outyictded “Tainan Vo “Tainan Vowas still the best
variety in terms of its reaction o low temperture associated diseases such as blast, sheath
rot and plome discoloration (Table 2). Percentape spikelet depeneration was, however,
higher in Tainan Voanging trom 10 25% per panicle. This may be responsible Tor the lower
grain yield of Tainan Vo Al the entries were slightly longer in duration than Fainan V and
IR 7167-33-2-3 and all were selected tor turther testing in advanced yield trial during, 1991,

Advanced Yield frial

Filteen medinm duration varicties/advanced lines were tested against IR 7167-33-2-3
and Tainan V. No sipniticant difterence was obtained among the varicties but nine entries
including the check variety, IR 7167 33 2 3 which tanked cipht yielded over 5, (KH) kg/ha
(Table 3). Tox 3145- Toc-34-3-4 was top with prain yicld 5311 kp/ha. This advanced line
has consecutively petformed well and ranked among the top tee over the past three years,
It is now being multiplicd by UNVDA tor distribotion to faoners at Ndop plain in 1991,
Tox 145 Toc-31-3 4 has tong, slender and tanslucent pesin properties which e traits
preterred by cons mers in Cameroon. In 1988 a palatability test conducted at Ndop Plain
placed Tox 345 Toe- 3134 as the Best varicty in tens ot its taste and appearance.
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3.1.4.2.2 Upland Rice: Mbo Plain (700 m) Observational Nusserics O New
Introductions

Materials introduced and screencd in Observational Nurseries (ONs) in 1990 were
obtained through INGER-Africa, They were composed of 250 lines from 1990 AURPSS and
AURON (Table 4).

AURPSS: ‘The 150 entries in the African Upland Rice Preliminary Screening Set were tested
against M 55 and IRAT 10 in the upland site at Santchou in Mbo Plain.  Leat blast, neck
blast and leaf scald were severe during the season so the susceptible entries were casily
discarded.  Thitty one entries that showed good agronomic and prain properties with
resistance to blast and leaf scald were selected for testing in observational yield trial in 1991,

AURON: The Aftican Upland Rice Observational Nutsery was sown against M 55 and
IRAF 10 as check varieties. Twenty-five entries with acceptable grain properties and hetter
phenotypic acceptability scores than the check varieties were selected for further testing in
OYT in 1990,

Observational Yield Trial

An OY'T comprising 66 test entries was conducted at Santchow with M 55 and IRAT
10 as the cheek varieties. The incidence of leaf blast, neck blast and leaf scald was severe,
Twelve entries which outyielded the best check plot (M 55) by marging ranging trom 22 %
to 102 % were selected on this basis (Table 5). '1he top tive varieties, UPL R1 7, Tox 3118-
47-1-2-2-1, Tox 1767-3-1-1, Tox 3118-2-12-2-1-1 and ITA 175 pave grain yiclds in excess
of 30 kp/ha. Grain yield of the 68 entries ranped from 743 kp/ha in IRATT 10 10 4238
kg/ha in UPL RI 7. A finther 6 entiies were selected for their good phenotypic acceptability
scores and pood grain properties. ‘The 1R selections will be promaoted to prelirsinary yield
tial in 1991,

Preliminary Yield ‘Frial

Twelve medium duration varicties were tested against M 55 and IRAT 10, The
highest yielding entries were Tox 1769-3-1 and IR 14632-2-3 with yields of 3765 and 3200
kg/ha tespectively (Table 6). Only Tox 1769 significantly ontyiclded M 55 which ranked
fitth. Eight varictics significantly outyiclded IRAT 10 which ranked seventh, “The period of
maturation of the test entries 1anged from 103 days in IRAT 10 to 138 days in Tox 935-208-
2-101-3-1 and plant heipht from 93 cmin IRAT 10 10 147 cm in IR 14632-2.3. All the
enteies showed moderate resistanee to lead seald and left blast but most were rated as resistant
to neck blast and brown spot (Fable 0).

Advanced Yiceld Trial - Early Duration (120-135 dayz)

Inthe AYE of 14 cly duration varictics testerl apainst ASS5 and IRAT 10, prain
yields ranged from 1160 kp/ha in IRAT 10 10 3739 Fp/ha in UPL-41-7. UPL.-41-7
signiticantly outyiclded the remaining varicties inchiding M55 (2056 kp/ha) and IRAT 10
(1373 kp/hay which ranked sixth and fourteenth respectively. All entries sulfered slightly
from leaf Dlast and Teaf scald but showed resistance to neck blast and brown «pot (Table 7).
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Al the entries were also early in duration but IRAT 170 (117 €M) and Tox 1012-12-28 (120
cm) were slightly tall. Panicles of all entries were well excerted and grain type long, slender
and translucent except for IDSA 10 and IRAT 10 which had medium-long and short-bold
grain tvpe respectively,

African Upland Rice Advanced ‘Trial

This is an intermtional colfaborative trial with INGER: Africa and conisted of 14 test
entries tested against IRAT 10, Only one varicty namely, TFA 301 outyielded IRAT 10 but
not significantly. The general performance of the crop was poor and grain yield averaged
1360 kp/ha and ranged from 775 kg/ha in ITA 150 1o 2017 kg/ha in ITA 301. Most entries
were affected by leat scald, feaf blast and neck biast but showed resistance te brown spot
(Table 8).

3.1.4.2.3 Multitocational Research Managed Lrials

To futther evaluate and distiibute promising pesmpli-sm to scientists, two sets of
National coordinated variety trials {(NCVES) were conducted during 1990: One set under
irrigated and the other under upland conditions. ‘The entties into cach NCVT were selected
from entries in previous station trials that had shown potential for high grain yield.

NCVT - hrigated: ‘The same 17 entries were tested against local check vanieties at one site
eacis in Mbo Plain, Ndop Plain, Lagdo and Yagoua, At the time of writing this report data
had not heen received from Aibo Plain as the materials are due for hasvesting in carly
January, 1991,

In genesal means for grain yields varied from 4693 kp/ha at Ndop (Nortit West) to
5361 kg/ba at Yagoua in the Extreme North, ‘The top five entries across locations were IR
7167-33 2.3, CISADANE, Tox 334-Toc 3 4 1, CICA R and Tox 3344-Toc-34-3-2. Each
of these varicties pave yields in excess of AR kp/ha at all locations tested (Table 9). The
top thiee entries it Ndop Plain were the cheek vatiety, IR 7167-33-2-4, BKN 7033-3-3-2-2-3
and IR 7107-33-2-3. At §apedo the hiphest yielding entry was an advanced line, Tox 3344-
Toe-34-3-20 closely  followed by another advanced tine,  Tox 3344-Toc-3-4-1 and
CISADANIL The best entries at Yapouws were CICA B TTA 202 and TTA 222, They
sipnificanty outyickded and had bettei prain quadities thaa 1R A6 the catently reconmended
variety for general cultivation in the Fxtieme Noth,

NCVT - Upland: ‘The tesolts of the NCVT - Epland grown at Santchou (Mbo Plain) and
Babungo (Ndop Flainy are shown in bable 100 The top theee entries at each location were
IRAT 3250, ITA 120 and IPAT 109 at Ndop Plain, ROK 16, IRAT 216 and 1TA 301 at Mbo
Plain, A cross site the top entries were Rok 16, IRAT 112 and 1TA 120,

3.1.4.2.4  Germplasm Charactetization and Conseryation

Evatuation of avilable pepmplacen wie initiated in FORR o establish tae vagienal types
Favoured By anmers ad alao o provide o basis for o crossiog propram. Daring 1990, 38
accessions were poriticd and chavacterized tor A8 morpholopical, physiological and agronontic
characteristics, At the cral of 1090, 127 sccessions e beea pitied and chinacterized, A

UR]


http:6l:r:'.1i

catalogue of the 38 accessions have been produced in French, This was possible due to
special project assigned (o a student from the university center of Dschang. All the purified
and characterized materials are conserved as a working collection in a cold room at Santchou
in Mbo Plain.

3.1.4.2.5 Breeding Program

The reeding progiam was initiated in 1988 10 incorpotate desirable characteristics
such as suitable agronomic traits, good grain propertics and resistance/tolerance 10 low
temperature and blast into already identificd improved varictics,

New Crosses:  Twenty-cipht new crosses were made during the year bringing the total
successful crosses to 92, Fouteen of the crosses involved tolerance to low temperature and
good grain properties.  Blast resistance was sought in 10 crosses and seedling “rought and
carly maturity in 4 crosses.

Siegregating Populations: A total of 2412 Fato s populations were evaluated at Mbo
Plain (1200 I, - F,), Dschang (780 I, - ), Ndop Plain (4i%) ¢, - Fs), Yagoua (16 15, - T7)
and Lagdo (16 F, - F,) dutuing 1990, On the whole, over 3000 individual plant selectinns
were made and advanced to the next generation. Sixty-eight fixed populations were bu.ked
harvested and will be promoted to observational yield trials in 199],

Screcning For ‘Folerance To Low Temperature: Since 1982, a (otal of 2,688 introduced
varieties and over 2,(X0) sepregating populations have heen sereened for toletance 1o fow
temperature at Bamunka experimental farm in Ndop Plain and at Dschang. During 1990,
pedigree lines with tolerance at hoth seedling and Hlowering stages of plant growth have been
identificd and included several selections from crosses such as Toe 3 (IR 35-366-90-3-2-1/1R
2853-10-3-1), Toc 7 (IR 64/1R45051-73 I-3), Tox 4213 Toe 35 (IR 7167-33-2 3/1TA 212)
and Tox 4294-Toe 36 (IR 7167-33-2-3/1TA 222). The selections are showing improvement
in agro-morphological tiaits and have tong, slender grain type.

Screening For Resistance 'To Discases: Duting 1990, brecders materials were assessed for
their reaction to diseases. Donors with resistance to blast, sheath 1o and glome discoloration
are IRAT 13, Lac 23, Moroberekan, Rok 16, Cisadane, IR T167-33-2-4, 112 11248-3-3-3 and
IR 8OO8-125-3-3. T'wo donors with resistance to bacterial leaf blight are IR 46 and BKNI.R
75000 Among the advanced lines that have shown some promise in reaction to fungal
diseases are Tox - Toe-34-3-4, iox 3 145-Toc-34-2-3, Toe 3-4 and Tox 3145-Toce 34-2-3.

Varictal Resistance To Insect Pests: During 1990, we screened over 50 varicties for
resistance against the stalk-cyed fly and the most promising entries are Tainan V, ITA 222,
Cisadanc and several advanced lines including Tox 3344-Toe-34-3-4, and Tox 31 45-Toc-34-2-
3.

3.1.4.2.6 Breeders Sced Production
Seed putitication and multiplication were canried om turing 1990 to obtain eeders
seed of recommended and promising clite lines and, therefore, fill seed requests fiom IRA

Scientists and parastatals. Varicties from which hreeder sced is being produced are 1R 46,
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BKN 7033-3-3-2-2-3, Kaushing Sen Yu, C'CA 8, Tainan V, IR 7167-33-2-3, ITA 212, ITA
222, CISADARE. Tox 3145-Toc-34-2-3, and Toc 3145-Toc-34-2-3,

Table 1, Performance of top ten entries in medium duration Observational
Yield Trial conducted under frrigated conditions at Hdop Plain
during 1990 wet season.

REACTIONS TO (0-9)88
CRAIN 508 PLMNT =emm-mememeessmeeseeeeee-
YI'LD FLOWER REIGRT LEAF NECK SHEATH GLUME

ENTRY KG/HA (DAYS)  (CH)  BLAST BLAST ROT  DISC.
Tox 3145-Toc-34-3-3-1 6797 118 9 ) 3 ) 1
Tox 3145-Toc-34-3-3-2 6692 128 94 3 3 1 1
Tox 3145-Toc-34-3-3-3-1 6568 118 % 5 5 3 1
Tox 3145-Toc-2-4-1-1-1 6015 122 99 4 3 5 5
IR 7167-33-2-3% 5430 112 103 5 3 3 3
Tox 334-Toc-2-4~2-1-2 5184 122 99 5 3 ] ]
IR 18482-PLPy-3-1-2-1-1-1 5016 103 15 A 3 ] ]
AR 10073-167-3-1-3 4855 99 112 4 1 ] 1
B 4449D-12-5R-1 4707 119 103 ] ] ] 3
IR 13105-60-30-3-1-2-1 4707 100 106 4 3 ] ]

lean of 28 Entries 4508
* Check variety.
#t Scoring based on the 1RRI Stancard Evaluation System for rice, 1988,
Toc - Tropical oryza Canrroon - Cancroon nomenclature for varietles
developed in the country.

Table 2. verformance of medium duration entries in Preliminary Yield Trial
conducted under irrigated conditions at Ndop Plain during 1990 wet season.

REACTION 10 (0-9)#4

GRAIN  PLANT S50%  --
YIELD HEIGHT FLOWER LFAF HFCK SHEATH GLUHE

ENTRY (RG/RA) (CH) (DAYS) BLAST BLAST ROT DISC.
IR 7167-33-2-3% 5598 a8 m 5 3l 1 3
Tox 3145-Toc-34-3-3 5969 96 111 k] k] k| 1
Tox 3145-Toc-38-2-3 5358 o0 115 k] k| k| k|
Tox 3145-Toc-34-3-4 5202 994 116 k] k) 1 k]
Tainan Vi 5107 88 100 2 1 1 1
Tox 3145-Toc-34-3-3-3-1 5117 96 117 k| 5 1 3
B 29839-5R-29 4916 94 108 k| ] k| 1
IR 14632-65-2 4492 a7 107 k) 5 1 1

Nean of 8 Entries 5181
L.5.D. (5 %) -ns,
C.V. () 11.0

+ Chack varieties,
#  Scoring based on Standard Evaluation System for rice, IRRI, 1988,
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Table 3 Performance of mediue duration entries in Advanced Yield Trials
conducted under irrigated conditions at Ndop Plain during 1990 wet season.

REATIONS TO (0-9)#4
GRAIN  PLANT 508 ~—memceoeeaan ceommme—a———
YIELD  HEIGHT FLOWER LEAF NECK SHEATH GLUME

ENTRY (KG/HA) (CH)  (DAYS) BLAST BILAST ROT DISC.
Tox 3145-Toc-34-3-4 5411 96 120 3 3 1 1
IR 15579-135-3 5381 110 114 2 3 3 1
Tox 3145-Toc-15-2-1 5175 2 120 ki 3 1 1
Tox 3145-Toc-34-3-3 5170 96 119 ki ki 1 1
Tox 3145-Toc-34-2-3 5145 92 125 3 h] 1 3
Tox 3145-Toc-34-3-1 5061 94 121 [} ki 1 1
Tox 3145-/toc-38-2-3 5048 86 121 3 3 1 1
IR 7167-33-2-3¢ 5040 99 115 4 3 1 3
IR 2061-522-6~9 5006 101 117 ki 3 1 k}
B 2881-F-5R-62-5 4990 85 113 k} 3 1 k}
B 2982B-5R-62-3-1-4 4981 99 116 3 ] 1 k}
IR 13045-104-1 4657 106 112 L] 3 1 1
B 29839~5R-29 4582 92 121 4 5 k} 2
B 4449D-126-5R~61 4580 89 114 3 ] 1 2
IR 14632-65-2 4520 97 118 5 3 1 1
Tox 3344-Toc-3-4-1 4536 108 126 k] k] 1 1
Tainan v4 3798 86 111 2 1 1 3

Hean of 17 Entries 4887

L.D.S. (5 1) ns.

c.V. (Y) 11.77

* Chack varijeties,
¥ Scoring is based on the Standard Evalvation Systen for rice, IRRI, 1988

Table 4 Kumbor of entries and selections from varjous INGER-AMrica
Rurseries screened under rainfed upland conditions at Nbo
Plain dering 1990 wot season.
DATE OF  NUNDBER NUMBER OF
NURSERY SEEDING ~ OF FHIRIES  SELECTIONS

- Mrican Uplapd Rice
Frelininary Screening set,
AURFSS - 1990 20-6-90 150 3

- Mrican Upland Rice
Observatjonal Mursery,
AURON - 1990 20-6-90 100 25

Total 250 56
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Table 5 Performance of the top twelve entries and the check variety In early
duration Observational Yield Trial conducted under upland conditions
at Mbo Plain, 1990 wet season.

REACTION TO (0-9)4+

GRAIN  PLANT 50%
YIELD HEIGHT FLOWER LFAF NECK BROWN LEAF

ENTRY (KG/HA) (CH)  (DAYS) BLAST BLAST SPOT SCALD
UPL RI 7 4238 100 98 ] 1 1 3
Tox 3118-47-1-2-2-1 3864 104 115 1 5 1 1
Tox 1767-3-1-] 3663 110 101 1 3 1 1
Tox 3118-2-E2-2-1-1 3523 95 111 4 ] 1 5
ITA 175 3325 110 99 3 3 1 k]
WABIS 7 2994 113 95 3 1 1 5
Tox 3108-43-1-3-2-3 2984 97 115 5 5 1 5
ITA 165 2882 107 82 k] 1 1 k)
1TA 301 27132 102 100 k) 1 1 5
TG R 68 2676 115 86 3 1 1 5
Tox 3118-4-F2-3-5-3 2664 100 115 ] 5/7 1 5
1R4505-4-1-15 2573 115 106 4 ] 1 5
H 55+ (Mean of 8 entries) 1876 100 99 3 1 1 5
IRAT 104

(Wean of  entries) 1493 70 7 3 5 1 5

Hean of 68 entries 2047

* Check varieties - Mean of replicated plot.
% Scoring for diseases based on Standard Evaluation System for
Rice, IRRI, 1988.
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Table 6 Perfornance of early duration entries in Preliminary Yield Trial
conducted under upland conditions at Hbo Plain during 1590 wet season.

REACTION TO (0-9)4#

GRAIN  PLANT 50%
YIELD HEIGHT FLOWER LEAF HECK LEAF BROWN

ENTRY (KG/HA) (CH)}  (DAYS) BLAST BLAST SCALD SPOT
Tox 1769-3-1 3765 104 99 3 1 5 1
IR 14632-2-3 3200 47 10 3 1 5 1
IRAT 104 2728 125 103 k] 1 5 1
Tox 1870-24~103~1-1-3 2382 128 90 3 3 5 1
H 55 2310 132 93 3 1 5 |
TGR 78 2130 129 99 3 1 5 ]
Tox 955-208-2-101-3-1 2070 116 108 4 1 5 1
Tox 1857-102-2-1 2015 132 100 3 1 5 1
Tox 1941-13-102-1 1889 109 99 k! 1 5 1
IDSA 17 (IRAT 269) 1710 10 78 3 1 5 1
IRAT 10# 1546 93 73 3 K] 5 1
Hean of 12 Entries 221

L.5.D. (5 %) 608

C.v. (3) 14.1

k Check variety.
*+ Scoring according to the Standard Evaluation System for rice, IRRI, 1988.
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Table 7 Performance of entries in early duration Advanced Yield Trials
conducted under upland conditions at Hbo Plain during 1990 wet season.

REACTIONS TO {0-9)%+
GRAIN  PLANT 50%
YIFLD  HEIGHT FLOWER LEAF KECK LEAF BROWN

ENTRY (KG/HA) {CH)  (DAYS) BIAST BLAST SCALD SPOT
UPL 41-7 kYRl 108 83 k| 1 5 1
IRAT 216 2M 105 95 3 1 5 1
IDSA 6 {IRAT 216) 2733 100 93 3 1 5 1
IRAT 170 2089 117 9 ] 1 5 1
ITA 301 2067 96 95 ] 1 5 1
H 55¢ 2056 100 9 3 1 5 1
IDSA 10 1895 107 75 3 1 5 1
IRAT 144 1849 100 76 3 ] 5 1
1379-3 1824 113 92 ] 1 5 1
IRAT 132 1706 107 93 ] ] 5 1
IRAT 140 1672 103 93 3 1 5 1
ITA 128 1670 110 97 3 1 5 1
ITA 305 1599 95 96 3 1 5 1
IRAT 10% 1373 88 73 ] 1 5 !
Tox 1012~12-28 1253 120 99 3 1 5 1
IRAT 112 1160 105 % 3 1 5 1
Hean of 16 Entries 1963
L.S.D. (5%) 172
C.V. (10 07

* Check varieties.
*% Scoring based on the Standard Evaluation System for Rice, IRRI, 1988.
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Table 8 Performance of entries and the check variety in African Upland
Rice Advanced Trial conducted under upland conditions at Hbo Plain during
1990 wet season,

REACTIONS TO (0-9)4+

GRAIN  PLANT 50 -
YIELD HEIGHT FLOWFR LEAF HNECK LEAF BROWN

ENTRY (KG/HA) (CH) (DAYS) BLAST BLAST SCALD SPOT
ITA 301 2017 102 99 3 1 5 1
IRAT 10# 1982 90 72 3 3 5 1
IRAT 112 1875 104 76 3 k] 5 3
ITA 321 1790 114 99 ] 1 5 1
IDSA 10 1702 100 80 3 1 5 1
IRAT 147 1679 123 101 ] 1 5 1
IDSA 16 1302 100 76 3 3 5 1
IRAT 136 1216 99 111 3 1 5 1
155 1128 103 99 3 1 5 1
Tox 1012-12-28 1117 95 102 ] 1 5 1
ITA 130 1069 130 97 ] 1 5 1
ITA 132 1060 110 94 3 1 5 1
Tox 10]1-4-12 856 90 12 3 ] 5 1
ITA 135 836 109 91 3 1 5 1
ITA 150 775 115 75 ] 3 3 1
Hean of 15 Entries 1360

L.5.D. (5%) 588

c.v. () 22.6

% Check vareity.
** Scoring for diseases based on Standard Evaluation Syster for Rice,
IRRI, 1988,



Tahle 9 Performance of entries in Wational Coordinated variety
trial conducted under irrigated conditions at Ndop Plain (North
West), Lagdo (Morth) and Yagoua (Extreme North) during 1990 wet

season.
GRAIN YIBLD (XG/HA

ENIRY NDOP  LAGDO  YAGOUA  HEAN
IR 7167-33-2-3# 5127 4956 6154 5412
CISADANE 1815 5214 6120 5393
Tox 3344-Toc-3-4-1 4548 5447 6181 5392
CICA 8 4518 4539 6794 5284
Tox 3344-Toc-34-3-2 4506 6050 49N 5207
IR 7167-33-2-4 5562 4392 5304 5093
BKN 7033-3~3-2-2-3k4 5221 4888 5104 5071
Nang g Riep 75 423 M40 624 5039
ITA 222 1816 3910 6388 5038
KAUSHIMHG SEN YU 4836 5027 5191 5018
ITA 212 4140 4469 6319 4976
ITA 301 4652 4050 6173 4958
IR 46 44k 4702 4876 5182 1933
Tainan V 3187 549 4991 4657
B 2161C-NR-57-1~3-1 4955 A48 4236 1616
Tox 3145-34-2-3 4315 4718 4604 4556
B 29838-5R-51-1-1-2 4741 4120 3984 4282
RHR 29692 5093 4050 2587 3910
Mean of 18 Entries 1693 4747 5361 4937
L.S5.D. (5%) 149 564 708
cV. (Y) 14,45 13.63 10.08

*+  Chack variety at Ndop Plain.
k¢ check varlety at Lagdo.
444 Check variety at Yagoua.
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Table 10 Performance of entries in Mational Coordinated variety trial
conducted under upland conditions at Santchou - Mbo Plain and Babungo
= Rdop Plain during the wet season of 1990.

GRAIN YIELD (KG/HA)

ERTRY BARUNGO SAKTCHOU HEAN
ROK 2150 2884 2517
IRAT 112 3250 1507 2379
ITA 120 2950 1654 2302
1TA 128 2675 1913 2294
IRAT 109 2900 1591 2246
IRAT 161 2153 2144 2149
IRAT 79 2475 1787 2131
IRAT 216 1650 2509 2080
IRAT 109 2350 1712 2031
ITA 208 2200 1828 2014
IRAT 104 2075 1920 1998
ITA 301 1528 2348 1938
IRAT 132 2300 1315 1808
ITA 257 1625 1416 1521
Hean of 14 Entries 2306 1895 2101
L.S.D. (5%} 357.2 599.11

eV, (Y) 10.84 16.51

Check variety.
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3.2, RICE AGRONOMY

3.2.1. INTRODUCTION

The emphasis of the rice agronomy unit research was given to the management of
fertilizer practices and to fertilizer products as well as to cultural management practices of
selected rice varieties aimed to support the varietal improvement program. It also oriented
part of its program on cropping systems component techniques and rice-based cropping
patterns. Three locations were chosen in 1990 corresponding to the rice ccologies of the
Western highland:  Dschang farm, Mbo Plein and Ndop Plain,

Atotal of 14 trials (8 in the first seasen and 6 in the second season) were planned for
Mbo Plain. In Ndop, 12 experiments with 5 in the first and 7 in the second season were es-
tablished. Dschang received onty | trial on station in the fiist season added to the faboratory
studies.  All the trials as planned were planted and only the first scason trials data are
compiled for this report writing because all the second season, and especially rice trials, are
still in the ficld since they will reach their maturity stage and be harvested in late December
1990 and Jamuary 1991,

Climatic conditions with totat rainfall and rainfall distribution during the year were
about normal. ‘The only problem faced was the post-harvest management of trial products
due to the misfunction of the dryer leading to the deterioration of some products like beans,
soybean and maize.

3.2.2. OUTPUTS AND ACCOMPLISHIMENTS

Our 1990 trials are the on-going experiments of 1989 so that the poals remained the
same that is to improve irrigated rice vields through better agronomic practices and identity
suituble rice-hased cropping pattern to improve total farm income.

GOAL: To improve irrigated rice yields threugh better agronomic practices and identify suitable rice-based
cropping patterns to improve total fara income.

Sub-Goal Qutputs Acconplishaents
1. Identify optimun dates of 1. No data yet available, 1. Waiting for results.
planting to achieve stable and

high yields in new cultivars.

2, Identify best fertilizer 2. Data not yet compiled, 2. Waiting for results.
products  and  fertilization

practices to optinize rice yield,

3, Idontify optimum  plant 3. Waiting for data. 3. HWaiting for results

spacings for pronising selectjon.
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Sub-Goal

Outputs

Accomplishaents

4. Identify better harvest time
to improve nilled-rice out-turns,

5.  Identify economic control
techniques for scirpus sp in
irrigated rice plots at Ndop
Plain,

6. Estimate soil nutrient
availability and plant uptake by
crops in relation to fertilizer
application.

7. Identify appropriate rice
based cropping patterns and
component technology suited to
specific ecology.

. Trial still on the field.

-

5. Trial at maturing stage,

6. First year data on available
P indexes for a long-term P
response trial at Dschang.

7. Data for year 3 at Hbo and
Ndop Plains.

-

. Walting for results,

o

. Haiting for results,

6. Results not yet available.

7. Mo rows of rice alternating
with on2 row of soybean at
ppropriate spacing Is the most
profitable pattern for rice-
soybean association at Mbo Plain,
Better npaize, cowpea, sweet
potatoes, cassava, fertilizer
needs and cropping patterns of
these  crops  for  better
perforrance were identified.

3.2.3. OTHER ACTIVITIES

Rescarchers of the agronomy unit patticipated in the IRA 1989-1990 Repional
Program Planning Mceting in Janwary 1990 at Bamenda. ‘The unit also participated in the
HTA/USAID rice research evaluation in Augustin Dschang. The unit participated with their
article in the publication of the leatlet "CICA 8" and prepared the "Guide of Rice Cultivation
in Cameroon” for future publication.

- A cassava panel was organized at IRA-Antenna Santchon for five cassava clones
alieady tested tor their yield pettormance, on September 3rd 1990,

- Seeds of some selected cowpea lines adapted to 3 ecologics (Mbo Plain, Ndop Plain
and Babungo) were sent by the unit to the IRA headquatters for further extension,

- Mr. Birang a Madong took part at Mbo P

evaluation held in October 1990,
- Dr. Roy attended the American Society of Agronomy meeting in the USA in October

1990,

lain to the ITFA E.E.C. on-farm Project

- Fhe unit presented the § year activity 1eport at the internal coordination meeting held
at IRA-Dschang in November 2nd 1990,
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3.2.4. RESEARCH FINDRINGS

The findings reported are mainly based on data collected on the first cycle trials which
are mostly rainfed upland trials.  Findings from the second cycle trials cannot be available
since they concern irrigated rice trials.

Materinls and_Mcthods

324.1
3. 1.1 Treatments

4.
2.4.
Rainfed vpland trials: ‘The rainfed upland triais in the three locations concern experiments
on rice-based cropping patterns and cropping systems component technology development.
They include fertilizer response in maize, soybean, applied phosphate response in maize,
soybean and phascotus beans, yield evaluation on various varieties and clones of cowpea,
sweet potato and cassava, and maize-soybean, and rice-soybean intercropping under rainfed
upland conditions,

The upland trials of the first season were completely rainfed.
3.2.4.1.3 Experimental Designs

The experimental design for the first season trials was Randomized Complete Block.
The number of replications varied from 4-6. Plot sizes varied from 22,5 to 50 square meters.

3.2.4.1.4 Testcultivars

Recormmended varicties for the various ecologies were used except those for varietal
evaluation and selection.  Names of varieties are given in individual tables.

3.2.4.1.5 Soil_Amalysis

‘The available soil P content for the Applied Phosphate trial in maize, soybean and
bean was obfained by analyzing the soils samples at IRA-Dschang Agronamy laboratory
following "sclected methods of soit and plant analysis (11TA - manual series no. I, December
1979).
3.2.4.1.6 Statistical Analysis of Data

‘The traditioral analysis of variance was used as well as the test of significance using
the STATITCF statistical program for all field and harvested data.

3.2.4.2 RESULTS
The only results as we said earlier are those of the first season trials concerning

rainfed upland experiment the second scason rice trials are still in the field at the moment
these results were compiled.



3.2.4.2.1 Fenilizer Response_In Maize

This trial aimed to determine fertilizer needs on newly developed maize varieties for
optimum yicld in Mbo and Ndop Plains soils ceologies and to confirm magnesivm and/or
sulfur deficiency in maize at Mbo Plain,

At Ndop Plain the trial was conducted in carly April 1990 in irrigated rice plot
(harvested in Januwary 90). 1t is the second year of this experiment. The maize response (o
fertilizer was highly significant (see treatments and results in table 1) to the various rates.
This result confirms the last years indicating that residual effect of fertilizer applied on rice
is very low on following upland crops. For this season, the 90-90-60 (N-P,0,-K ) gives the
best yield znd is therefore recommendable.

At Mbo Plain, the difference among treatments was also highly significant, Variety
CMS 8501 gave the maxinum response to fertilization ielatively to variety CMS R704. The
last year’s findings concerning magnesium and/or suffur deficiency in maize scems to be
confirmed since plots receiving 2000 kg/ha of sulpomag present more vigorous and green
plants (sce results in table 2).

32422 Kertilizer Response In Soybean

This is the second year of this tial in Ndop Plain and the fitst season in Mbo Plain
where this crop is newly introduced. At Ndop Plain results show a high response of soybean
to fertilizer (see table 4). The maximum yield performance was obtained with an application
of 100 kg P,0,. “This resuit agrees with that observed with maize following irripated rice,
assuming that upland crop does not benefit from residual fertilizer of the irrigated rice crop.

fn Mbo Plain, the trial was grown on upland plote. The result show a very low yield
of soybean due to the fact that the soybean germinaiion was very low. 1his explains the high
CV obtained in table 5. But taking into accouat the last years results, the present results
show the need of 1,0, for sovhean,

3.2.4.2.3 Effect OF Maize-Soybean Ang. Rice-Soybean Crop Assogiated_Patterns
On Their Grain Yiclds,

These association patterns experiments were conducted at Mbo Plain under upland
conditions. 1t is the third year for the maize-soyhean paiicrn. Results (on table 3) indicate
that the association is mote beneficial 1o maize when combined with an application of
phosphate.  In fact dilference among, treatments is highly significant. The optimum maize
yield is obtained when 2 rows of maize alternate with one row of soybean receiving 250
kg/ha of phosphate, '

Conversly, the vatious treatments with soyhean do not show any sipgnificant ditference.

The association does not profig soyhean. ‘The high coelficient of variation is explained by the
bad germination of soybean seeds used.
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The second year rice-soybean experiment indicates that the 2 rows of rice alternating
with one row of soybean is more profitable for rice. The appropriate spacing is shown in
table 10. Last year results reveal that this pattern did not generate a significant decrease in
soybean yield. But this year we were not able to confirm this result because of the poor
germination of soybean.

3.2.4.2.4 Grain Yiclds Of Crops In Rice-Based Two-Cycle

This experiment aimed to develop appropriate rice-based cropping pattern for specific
ecology in order to improve total farm income and sustain land productivity. Results will not
be reported for this year since second season rice trials will be harvested in January 1991,
At Ndop Plain the study was conducted with an irrigated rice-based system and is running
its third year. We conduct this experiment in Mbo Plain with upland rice-based system for
the same time. The various patterns and partial results are on table 6 and 7.

The yield responses indicate that the trends conform with those obtained during the
two past years. In both locations pure maize or pure soybean or maize-soybean association
(aven if soybean had poor germination) give substantial gross income to add to the one rice
will generate.,

3.2.4.2.5 Cowpea Grain_Yicld Evaluation

Yicld evaluation trials of cowpea lines selected in different ecology last year in a
varictal cowpea cvaluation was conducted at Santchou (Mbo Plain), and Ndop Plain
(Bamunka and Babungo). In Mbo Plain, the Mutant geant 31-1-2 followed by IT 85D-2/9
have outyielded the other lines (see results and varicties in table 9). In Ndop Plain, at
Bamunka farm like at Babungo, the local variety called Mankon Local gives the best yield
perforinance (see 1esults and variceties in tables 8 and 14).

3.2.4.2.6 Xicld Evatuation Of Three Sweet Potato Ciones

This evaluation of TIBI, 1111 and local Santchou clones is conducted for the third
time under Mbo Plain soil climatic’conditions to evaluate their yield performance. The trial
was held with no major problem. The results compiled in table 12 does not show any
significant difference among the thiee clones planted without any fertilizer. This year the two
improved clones TIbl and 1112 outyielded the local one and both seem to be well adapted
to Mbo soil conditions. Further experiments are necessary to indicate the most adaptable.

3.2.4.2.7 Yield Performance Evaluation Of Five Cassava Clones
Planted in April 1989, five cassava clones were cvaluated for their varietal yield

performance in observational plots at Mbo Plain soil climatic conditions. Results on table 13
do not indicate any significant difference among clones.
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Table 1: Pertilizer response in maize valriety early vhite in an rrigated
rice-based cropping pattern' (Wdop Plain 1st cycle 19%0).

Fertilizer rate (kg/ha)  Grain kg/ha  Plant height  Plant harvest

N P205 K20 Yield Cu No./Plot
0 0 0 2810 2.09 198
30 30 20 3322 .32 212
60 60 40 3764 2.29 PAX]
9 9% ¢ 60 4310 .22 24
120 90 " 60 4269 2.48 213
F (Variety) e ns ns
P (Fertilizer) ns
F (Var x Fert) ns ns ns
SEH + ¢ 396.74 0.23
cV. (V) i 9.9 %

1t Average of four replications
: Significant at the 5 § lavel
*: Significant at the 1 § level
ns: Non significant

Iable 2 Fertillzer -esponse in maize varlety CH3 8704 land CHS 8501 Mbo
Plain 1990 1st Cycle (4th crop)

Grain Plant Early
Fertilizer (kg/ha) yleld  Plant Bt, harvest  harvest
kPO, K0 Sulpo meg kg/ha  (ca) no/piot  no/plot
CHS 8704
0 0 0 0 2670 100 165 147
60 60 40 0 3758 112 17 14
60 60 {0 200 3707 123 174 147
90 60 60 0 4922 127 173 166
9 60 60 200 4895 131 17 170
Hean 3990 118.6 171 155
CHS 8501
0 0 0 0 3959 135 ©129
60 60 40 0 4606 131 150
60 60 40 200 5907 152 167
0 60 60 0 4831 131 165
9 60 60 200 6420 143 180
Hean 5145 138.4 158
F (CHS 8704} L] ns ns ns
F (CHS 8501) i ns ns ns
SEH (CHS 8707) + 774,89 23.38
SEH (CHS 8501) + 942.99 12.15
CV (CHs 8704) ¢ 19.4 19.7
CV (CHS 8501) ¢ 17.9 8.8
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Yable 3 Effect of maire-soyabean association patterns and phosphate levels
on maize (variety CMS 8501) and soybean (var s} JZY) grain yleld.
Hbo Plain 1990, 1st cycle (3rd crop)

Haize - maize Soybean - soybean
7,0 Yield Early Plant  Plant  Yleld
Cropping (ﬁq;ha) (kg/ha) harvest height  harvest kg/ha
no/plot cm no/plot

Haize pure Py 0 2669 66 88.5

Halze pure P} 50 3184 70 100.5

Maize pure P 200 47 87 118

Soybean pure }21 0 50 356
Soybean pure P,, 50 L 496
Soybean pure 6 3 200 - 76 606
Haize-soybean2 & 0 un 1 107 27 120
Haize-soybean, Py, 5 313 18 119.25 22 104
Haize-soybean2 Pyy 200 3989 58 130.25 22 89
Haize-soybeanl Py 0 2n 15 105 30 136
Haize-soybean3 Py 5 3036 53 110.25 28 152
Haize-soybean3 P4] 200 3595 58 133.5 18 64
Hean 3046 59 112.5 39 236

F 11 ] ns

SEH + 718.19

C.v. (Y) 21.4

Average of four replicatinss

Intercrop

Planted together

: Significant at the 5§ level

#4: Significant at the 1 % level. ¥S: Non slgnificant

> L DO
. e e
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Table 4 Fertilizer response in soybean variety sj 320 in a two cycle ir{igated
rice base cropping patterns in Ndop Plain st cycle 1930

Fertilizer rates (kg/ha) Grain yield Plant harvest Plant height

P, K0 (kg/ha) no/plot (cm)
0 0 0 2226 110 63.5

30 50 0 2036 113 70.5
30 100 0 2576 100 72,75
30 150 ] 2226 116 71.25
30 100 30 1969 109 69

F ns ns

SEM + 271,38 16.12

C.V. (%) 12.3 14.7

1. Average of four replications

* : Slgnificant at the 5 § level
1 Significant at the 1 1 level
ns @ Non significant

Table 8 Fertilizer response in soybean (var. 8] 320} in a soybean-rice.
Upland rice-based cropping pattern!, Mbo Plain 1950

Fertilizer (kg/ha) Grain yield2 Plant harvest
N PO, R0 (kg/ha) no/plot
0 0 0 682 100
30 50 0 1020 119
30 100 0 922 101
30 150 0 579 59
30 100 30 887 59
Hean 818 88
F ns ns
SEH + 435,14 33.04
cV. (V) 50.1 37.7

1. Average of four replications
* : Significant at the 5% level
* & Signiflcant at the 1 % Jevei
ng ¢ Mon significant.
: Soybean plots had poor germination resulting in
poor yield and high c.v.
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Table 6 Grain ylelds of different crops in irrigated rice-based two cycle
cropping patternsl. Mop Plain 1st cycle (1990)

Cropping pattern Ist cycle grain yleld kg/ha
1st cycle . nd cycle Waize soybean peanut bean cowpea rice LER
Haize pure rice 4620

Soyhean pure rice 2160

Peanut pure rice 266

Local bean pure rice 1298
Cowpea pute rice 759
Haize/soybean’ rice 10 9%l

Haize/peangt2 rice 414 3

Haize/bean rice 4431 769
Halze/coupeal rice 1081 133
Nixved crop

Haize/bean/peanut rice an 455 800
Hean 18655 15605 618 955 546

1. Average of four replications
2: Intercrop

Table 7 Crain ylelds of different crops in upland rice-based two cycle
cropping patterns. (Hbo Plain 1990 Ist cyclo)1

nd eycid
Cropping patterns 15t cycle grain yields (kg/ha) rice yield
(kg/ha)
Ist cycle 2nd cycle miize soybean peanut coupea rice  rice LER
Haize pure rice 2790
Soybean pure rice 1006
Peanut pure rice 1255
Local bean pure** rice
Cowpea pure rice 1100
aize/coybeant  rice 2105 381
Nafze/poanut*  rice 954 556
Naize/beant rice 210
Haize/coupear rice 1870 778
Traditional
{nixed crep)
Haize/cowpea/
peanut rice 1172 175 475
Rice rice 1291
Crass fallow rice
Hean 19335 518 667 784 1291

1. Average of four replications
* : Intercrop
*4 1 Local bean completely damage by Aschoshita fungus at flowering stage.
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Table 8 Cowpea graln yleld in replicated yield trial Kdop Plain 1990

Grain yleld (kg/ha)

Variety I 11 111 w Hean
TVX 1850-01E 1820 2000 1774 1734 1832
Tardif 22 1462 1148 994 820 1106
Hutant Janne claire 1708 1300 1203 1117 1332
Hankon local 1928 1920 1668 2197 1928
F %
SEH + 202,02
c.V. (%) 13

+: Significant at the 5 ¢ level
4 Significant at the 1 ¢ level

Table 9 Cowpea grain yeild in replicated yield trial. Kbo Plain 1930

Grain yleld (kg/ha)

Variety I & 11 IV Hean
Hutang geant 31-1-2 1555 1362 1150 1460 1381.75
IT 85F-2020 1330 695 632 1250  976.75
IT 85F-953-3 700 500 675 637 628
IT 85D-219 1225 12% n» 1425 1256.25
IT 82E-32 1100 1167 1250 1125 1160.5
F ]
SEN 4 184.82
cVv. (b)) 17.2

* : Significant at the 5 § level
* : Significant at the 1 % level
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Table 10 EBifect of upland rice (IRAT 10) and sovbean (sj 320) assoclations
on their yield pezfozlancel. Kbo Plain 1990 (2nd year).

Rice Soybean2
yleld yield Plant harvest
Association Pattern (kg/ha) (ka/ha)  no/plot
Rice pure (in rows of 30 c) 2991 - -
Soybean pure (40 c» ¥ 25 cn) - 826 83
One row rice and one row soybean 2803 120 22
Two rows rice and one row soybean 3326 60 12
Two rows rice and two rows soybean 1850 270 35
Hean 2742.5 319 38
F * +
SEM + 795
V. (%) 24 91

—

. Average of six replications

. Soybean plots had poor germination resulting in poor yield and high C. V.
* : Significant at the 5 % level

# ¢ Significant at the 1 % lavel

ns : lNon significant

[ ]

Table_1] Response to applied rhosphate in aaize, soybean and phoseolus bean
- buchang farm 1990 (1st year)l

Haize Soybean P. Bean
Grain  plant  Grain Plant Grain  Plant
Phosphate level  yisld  harvest  yield harvest yield harvest

kg/ha Fg/hr no/plot  kg/ha nojplot  kqsha no/plot
0 4007 113 691 356 731 399
50 1234 149 699 263 817 110
200 1289 147 1063 367 810 107
Hean 4176 16 817 328 786 405
F * % ns

SEN + 236.60
CV. (%) 123%

1. Average of four replications

* ¢ SigniCicant at the 5 % leye)
#t : Significant at the 1 ¢ level
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Table 12 Yield performance of selected potato clones at Mbo Plain!
Ist uycle 1990,

Tuber yield (t/ha)

Clones e T T .
1 It I w Hean (t/ha)

TIB 1 36.16 31.83 17.99 18.66 26.16

Local Santchou 19.83  33.83 18.16 21.5 233

1112 34,33 21.83 35.16 28.66  30.0

F ns

SEH + 6.89

c.v. § 25.4

1. Mverage of four replications. Grown in 12mx 5 n plots without
fertilizer application.

Table 13 VYield performance of five cassava fresh tuber clones in Mbo Plain
soil clisatic conditions

Fresh tuber yizld ton/ha

Clones e
I 11 11 v Total Hoan

8017 65 24.4 23.5 1.4 154.4 38.6
8034 59 55.6 2.1 38.5 207.2 51.8
Local red Santchou 23.75 32.7 i1 52.3 149.7 37.4
8061 12.3 23.5 15 46.4 157.2 39.3
Sangale 32.9 15 32.5 21.9 128.3 32.1
F: ns
SEN+ 12.63
C.V, 3.7 %

Tahle )4 Cowpea grain yield in replicated yield triall

Babungo 19%0 1st cycle.
Grain yield (kgyha)
Varieties  eeeeeeeeeeeee Hoan
I I 133 v

Hankon Local 1725 17490 1900 1550 1731.25
Tatdiff 22 1375 1200 1350 1125 1262.50
Hutant Precoce 1175 1275 1000 1150 1150.00
TVX 1850-01F 1400 1275 1300 1325 1325.00
IT 8%F-2020 901 1050 a0 1075 993.75
IT 823-32 650 725 400 875 662.25
1T 83D-219 200 825 1000 800 881.2
Vita 7 1100 1160 1275 1175 1250
F t
c.v., 118
St 4+ 127,23

+ significant at the 5 % level,

14



4. CEREALS AGRONOMY RESEARCH UNI'T

4. 1. INTRODUCTION

The NCRE Cereals Agronomy Unit, based at IRA/Gavoua, conducted in 1990 a set
bicolor), in the fowland savanna and the hiphland plateau of Adamaoua of North Cameroon,
Two kinds of research were carried out by our team: a- on-station experiments at two main
locations: Djalingo (lowlands) and Mbang Mbirni (highlands); b- On-farm test/demonstrations
conducted in 13 villages of the West and South East Benoue regions, and 4 locations in the
Adamaoua province. A special research operation: "mafs de case pour période de soudure”
green maize as a compound crop for hunger period was successtully undertaken with more
than 8(X) farmers. Finally, during this period, the Unit carried out several seed multiplications
of the NCRE maize varicties, soybean, pigeon peas and Crotataria,

The 1990 cropping season was characterized by an erratic and reduced rainfall regime,
In most locations, tain establishment was late (end of June), and ended at the end of
September. “Fhis reduced rainfall pattern was associated with o diastic reduction in cereals
yield in both provinees - and more so in the Far-North provinee, Crops were nepatively
affected by diy spells, inseet pests, weeds (including Striga), and soil erosion. Late planting
or replanting was necessary in many cases.

4.2 OUTPUTS AND ACCOMPLISIIMENTS

GOAL: To develop improved and appropriate packages of cultural practices for cereal
farmers in the context of the different cropping systems used in the main cereal growing
zones of northern Cameroon,

1. To irprove water and coil
wanageaent and conservation for
increased cereals undor the min
cropping systens used in lovland
savanna.

1. Fifth of § years: prelieinary
reconsondations on tied-ridging
and tillage vothods for land
preparation  in  the  lowland
savanna.

1. Study to dnternine thn of foct
on rajze and sorqhm of 3 nethods
of land preparation, and their
interaction with tied ridging
imdicated  that conyentional
tillages outyinldod signiticantly
chisel and no tillags. Tied-
ridging was superior to simple
ridging. Interaction tillage v
tied-ridging was significant for
both crops.
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SUB-GOAL

OUTPUTS

ACCOMPLISHMENTS

2. to improve the fertilization
managerent of cereals under the
vain cropping systems used in the
region,

3. To evaluate the impact of
different seed and  soil
treatments on cereals
establisheent and performance.

4. To increase ylelds of cereals
though  Improved cultural
practices  when grown  in
wonocropping, intercropping and
crop rotation systens (under low
and high input)

2. Tifth of 5 years tentative
recommendations on  secondary
nutriends as well as agronomic
matter.

. Fifth of 5 years:
reconnendations on  specific
sources and rates of seed and
soil treatments which Increase
average yields of malze and
sorghue.

4. Fourth of 5 years: prelininary
reconsendations on  specific
cultural practices which could
Increase yields of maize and
sorghun.

2.1 Experiments conducted on
early maturing nmaize with
different rates of M x pupulation
densities indicated that the best
treatments were: 130 kg H/ha and
62, 500 plants/ha, The best
tining  for M,  sidedress
application seems to be at 20 -
25 days after malze emargence.

2,2 Research conduzted with
different rates of dreche and
tourteau da coton showed a maize
grain yield advantage (over
fertilizer only) of + 203% for
dreche, and + 234% for tourteay
de coton. Poth suurces seem
pronising as supplement to
chemical fertilizer

3. Research conducted on impact
of seed treatment on crop
establishnent and yield of majze
and sorghup confirm~d that the
seed treatment Marshal 25 ST 2%
lead to a better stand, more
seedling vigor and yield increase
over the check of maize (+45%)
and sorghum (+161%). Interaction
s2ed treatment x preceding crops
vas significant,

4. Research condected on the
effects of graded steps of
improved techmologies on 2
varieties of maize and sorghum
shosed a 32 - 47% fortilizer
contribution, a 19 - 30% seed
treatment contribution, and 11-
14% tillage contribution relative
to total ylelds depending on
crops  and  varieties, A
conbination of treatnents gave
the highast yield increases of
{up to 482%) for maize and (up to
21%) for sorghun,
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SUB-GOAL

OUTPUTS

5. To improve weed and Striga

management  in
savanna.

6. On farm testing,

the

lowland

5. Year Two of a five year study.
It is erpected to develop
reconnendations on weed control
and Striga namagenent to the
farners  of the sudan  quinea
savanna.

6. Information  about  the
perfotmance  of  the  newly
available streak rosistant maize
varjoties and the effact  of
tillage nanagnent systers  on
maize before reconmnendation teo
farners,

5.1 Wead control eyperiments
conducted with early and nediue
matering varieties showed a
difforential response to the
treatnents. The hest treatnents
were weed {ree, weeding at 2 + (4
or 5 weeks after crop energence,
woo'ing 3 woeks after encrgenes
aw. herbicide + wending 4 ueeks
after emergence,

5.2 Research on the effect of
difforent trap crops on Striga
incidonce and yield of maize and
sorghun indicated that the hest
crops wore Crotalaria, coxpea and
cotton on the Strigr infested
soil of Djalingy as compared to
groundnnts,  barhira qrounduts,
soybean and pigron pras.

b 0n farn beating/denonctration
conductad with SanpeoTon in 13
villages with & irproved mize
vatinties under  tun different
tillage  nanvgemont  systens
indicated o siqnificant
difforenee hotyean both tillage
systense There wern sigif jeant
differaces betusen  varieties,
Interaction varieties x locations
was also siguificant.

4.3 OTHER ACTIVITIES DURING 1990

A-

Rescarchers of the Unit participated in the following activitics :

- The IRA/Notth Planning, Mecting held at IRA/Matoua in Jamury 1900,
- The IRA/SODECOTON/MINAGRI planning meeting held at IRA Matoua,
- Two Ticld days for extension agents of SODECOTON and Projet NEB in August

1990,

- Preparation and implementation of the Monitoting Tour of the SATVGRATD Maize
Network (September 1990). Filteen rescarchers of 10 ditferent countries participated
in this tour,

- The evaluation of the "Projet Gatoua 1" in September 1990,

- The Annual Mecting of the American Society of Agronomy, San Antonio, ‘Texas,in

October 1999),

- The HTA Workshop on Striga research methodology (October 1990).
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= The Annual Meeting of the Cameroon Biosciences Society November - in December
1990.

- A set ol joint research activities on Striga involving the Unit, IITA Maize Research
Program and the University of Holenhein (G17)).

B-  The following technical papers were prepared by the unit and presented at
different mectings.

- “Effect of Graded Steps of Improved Technologies on maize and sorghum in the
lowland savanna of North Cameroon” (21 parges).

- “Fiche Technigue pour Ta production intensive du mais dans la 1égion de savane de
basse altitude du Nord Cameroun” 2¢ edition/13 pages.

- "Note Technique Sommaire pour une culture intensive de varictes de mais 'TZPB-SR
et CMS-8501 dans Ta repgion de savane de basse altitude du Nord Cameroon (90 -
1300 mm.)" Note technique No. 5.

4.4 RESEARCH FINDINGS

4.4.1 Study onfand prepacation methoyds and r minimum (illage on maize and sorghym
in_the_lowlang_savanna (1990)

This research operation which started in 1986 was carried out at Dialingo with maize
and sorghum as test crops. In 1990, thiee tillage methods for Land preparation were tested -
a- conventional tillape (plow 1 hatrow) as recammended hy SODECOTON; b Chisel, ¢
no-tillage. ‘Ticd-idging versus simple ridging was used as subplots. ‘The main objectives of
this rescarch work were: a- to evaluate the interaction tillage methods x tied ridging; b- (o
study the inteaction between the 2 factors and two vatictics of maize amnd sorphum, ‘The
naize varicties used were: 1ZPB-SR (115 days cultivar) and CMS 8806 (a 05 - days
cultivar). ‘Ihe sorghum vasicties used were: improved CS-95 and local Damougaui.
Results of this experiment are summanized in table 1. 1t was found among other things that:

A- In_the _case_of Maize :

I- Land prepasation; There were sipniticant differences among the titlage methods with
respect to grain yield and plant stand. Conventional tillape was sipniticantly superior to chisel
and no tillage. However, there was no significant difference between the chisel and no tillage
treatments. As compared to conventional tillage, chisel tillage showed a yicld decrease of
1.56 t/ha (-24%%) for maize CMS-8806, and a deerease of 0.77 t/ha (-11%) tor maize '1'ZPB-
SR.

2- Figd-ridging: The treatments with ticd-tidging sipnificantly outyiclded those with simple
ridging. ‘This response may he related 1o dilferent water stress associated with the eratic
rainfall regime of the 1990 cropping season,

3- Interaction; There was 2 significant interaction between tillage and varicties - which
would imply that these varieties with ditterent matntity cycles did not respond the same way
to the tillage methods. There was no sipniticant intesaction between tillage methads, and tied-
ridging.
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B- In_the case of Sorphum: The same peneral trends as for maize with respect to land
preparation, tied ridging and interaction were obtained. However, there was no yield
difference hetween both varietics. ‘There were significant differences among the tillage
methods. Conventional tillage outyielded no tillage and chisel tiltage. No tillage outyielded
chisel tiilage.

Table JII. LAND PREFARATION X TIED RIDGIKG ON MALZE AND SORGOUM GRAIN Y1ELD IN THE
LOALAND SAVANNA OF NORTH CANEROON, DJALINGO 1990,

Tillage Hethods Ridging Haize CHS-8806 Haize TZPB-SR Sorghum €S-95 Scrghum Damougari

t/ha t/ha t/ha t/ha
I Conventional + Tied 6.60 7.08 3.29 2.67
Il Conventional + simple 5.96 6.12 2.13 2.05
111 Chisel + Tied 5.20 6.40 1.37 1.48
IV chisel t Simple .24 5.26 1.09 1.2
vV ¥o + Tied 5.28 6.20 1.68 1.9
VI Ho t Simple 3.30 5.0 1.08 1
Average 5.18 6.01 1.77 1.78

= H.8.¢ FTiPd Ridq = IL.S.

For Maize 1 CV. =74 Py = RS Fgar_. s
i) x Tied Ridg, = "o

Till, x var, = 1
Por Sorghum : C.V. = I3%; Foiyy, =054 FTiedglidq. MLEORIELY B
- . F
'

PHIL « Tied Ridg, = >¢ Frill, x var. = 15

4.4.2 Improvement of crop establishment_on_maize and sorghem

This study which staited in 1987 in a sandy Alfisol at Djalingo has been conducted
with 2 maize and sorghum varieties ender a system of minimum tillage with no land
preparation. In 1987, six crops were planted (one sixth of a hectare per crop): cotton,
groundnuts, maize, cowpea, Crotalaria and weed fallow, In 1988 cach main plot was split
into 2 subplots. Maize and sorghum weie planted in each plot in an effort to evaluate the
impact of these preceding crops on crop establishment and the effecet of seed treatment on
both crops. In 1990 (like in 1989) the two sced tieatments used were: seed treatment Marshal
25 ST at the rate of 2 kgs of Mashal per HH) kgs of seed versus no seed treatment. The
maize varicties used were: TZPB-SR (long cycle) and CMS-8053 (medium cycle). The
sorghum varictics used were improved CS-95 versus local Damougari. ‘The main objectives
ol this study were: a- to test the interaction sced tieatment x variety; b- (o test the interaction
preceding crops x seed treatment. Partial results are shown in the following tables 111 a and
b. The results indicate among other things that:

A- Maize: the use of Mashal seed treatment was associated with sipniticant grain yield

increases. Maize plants in the tieated plots had a much hetter stand establishment, scedling
vigor, better growth rate and yicld. Average grain yield increases for ‘TZPB of 2.14 t/ha
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(+45%) over the checks, and 1.84 t/ha (+-46%) for CMS-8503 over the checks were
reccrded in this experiment. There was a highly significant difference between preceding
crops. As noted in 1988 and 1989, the hest preceding crops were: Crotalaria and groundnuts.
A better crop establishment and crop performance were observed after these 2 crups even
when the seed was not treated. The interaction seed treatment x varicty was not significant.
Like in 1989, the interaction seed treatment x preceding crops was significant which would
imply that the impact of sced treatment varied with preceding crops. Analysis conducted on
maize stover yield showed the same trends as for grain yield. The increase in grain and stover
yield was mainly due to a better plant stand associated with the use of sced treatment with
Marshal ST at 2%,

B- Sorghum: The same general trend was observed except that there was no significant yield
difference benween both varieties. Plant stands were reduced in the plots with no seed
treatment. Average yield merease due to seed treatment oF Q.99 tha (H 161 %) for €S-95 and
0.83 t/ha (1 153%) were recorded in this experiment. The best preceding crops were also:
Crotalaria and groundnuts.

Table 11 a, EFFECTS OF THO SEED TREATHENTS OM HATZE GRAIR YIEID AS AFFECTED DY 6
DIFFERENT PRECEDING CROPS IN THE LOWIAND SAVAHNA (1990)

Preceding Crops : Cotton Crotalaria Groundnuts Fallow Covpea Maize Average

t/ha t/ha t/ha t/ha t/ha t/ha t/m

I TIFB Not treated 3.9] 6.43 5.31 4.15 {45 4.03 4.71
IT TIrB treated 6.21 7.62 7.39 6.31 715 6,43 6.85
III (4S-8503 Hot treated 3.37 5.65 3.8 3.49 .64 3.67  3.94
IV HS-8503 1roated 5.70 1.27 6.43 4,69 5.52 5.4 5,78
Average 4.80 6.74 5.73 4,66 512 479 5.3

Kote : Seeds were treated with the soed treatments Marshal 25 ST {Carbosulfan) at the
rate of 2 kg/100 kg of seeds.

The different preceding crops were planted and havested in 1987

cv. ny; ch‘ crops * I.s.; Far. =_HS.S.,' ”ST = R.S.

Stavar, " MB-d Fory proc orops ‘
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Table TII b. EFFECTS OF TWO SEED TREATHENTS ON SORGHUM GRAIN YIELD AS AFFECTED
BY DIFFERENT PRECEDING CROPS IN THE LOWLAND SAVANNA (1990)

Preceeding Crops : Cotton Crotalaria Groundnuts Fallow Cowpea Haize Average
t/ha t/ha t/ha t/ha  t/ha t/ha t/ha

I CS-95 Hot treated 0.31 0.60 0.52 0.63 0.66 0.6 0.55
IT CS-95 Treated 1.15 0.67 1.18 .35 115 1.5 1.44
III Damongari Hot treated  0.45 0.62 0.62 0.76  0.37 0.42  0.54
IV Damougari Treated 0.87 .M 1.64 1.3 L2y 1.4 L3
Average 0.70 1.16 1.15 1.01  0.87 0.98  0.98

Hote: Seeds were treated witd the seed treatment Marshal 25 ST (Calbusulfan)
at the rate of 2 kj/100 kg of seeds.
C5-95 is an inproved variety and Damougari is a local variety.

The different preceding crops were planted and harvested in 1987

CV= 8 Free ey, ::2' FFVar. - ns.
Prac, creps ¥ Var, e STxvar T 1S5

FFrec. creps x Var, x ST
Fep = 1S,

e = LS.
ST % Frec. x crops

4.4.3. Liffect of Ditlerent rates of “Tourtean de coton” and "Dieche” on Maize Yicld
in the Lowland savanna_of North Camerogn (1990)

Preliminary trials were conducted at 2 locations (Djalingo and Sangucre) to evaluate
the possible use of "Tourtean de Coton” (cotton cake) mixed with simple superphosphate (by
SODECOTON), and sun dricd "dieche” brewery residue as a souree of supplementary
fertilizer for maize. Each product was applied banded one week alter emergence of maize at
the rates of 0, 200, 400 and 800 kg/ha in combination with a medium level of fertitizer (90
N -40 Py, - 49 K0 kps/ha) on two sandy soils (Alfisols) of the sudan-puinea savanna, The
maize varicty used as test crop was CMS 8501, Results e shown in the table 1V,

There was a signiticant grain yicld difference among the treatments. The combined
use of fertilizer and dreche increased yield up to: 2,79 ¢/ {1 102%) over the treatment with
fertilizer only. “The best mate of dicehe seemed o be 800 kp/ha. “The use of fertilizer and
tourteay d= coton cause a yield increase of up to + 3,36 t/ha ( 1133%) over the treatment
with fertilizer only. The best rate of towrteaw in this experiment seemed to he §00 kg/ha. In
general, as the amount of dreche and tourtean de coton increased, grain yield of maize CMS-
8501 increased. The same trend was noted for stover yield, On the average, there was a
greater response at Sanguere than at Djalingo. Pretiminary results showed that these two by
products are promising as a supplementary sowce of fertilizer in some zones of the lowland
savanna. More reseanche will be conducted on this subject,
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Table TV, EFFECT OF DIFFERENT RATES OF TOURTEAU DE COTON AND LiECHE. ON MALZE GRAIN YIELD IN THE
LOWLAND SAVANKA OF NORTH CAMEROON, (1990).

Treatments bajlingo fanquare
Grain Yield of TIFR Grain Yield of TiPB
(t/ha) RGY ¢ (t/ha) RGY 3
1. - Fertilizer (contro!) 1.73 19 1.04 38
2, + Fertilizor ..50 100 2,71 100
3o+ Fertilizer + 200 kg dreche/ha  4.19 119 .43 127
4.+ Fertilizer + 400 kg dreche/ha  4.62 132 5.0 186
5. + Fertilizer + 800 kg dreche/ha 5,13 147 5.50 203
6, + Fertilizer + 200 kq tourteau/ha 4.5 130 3.29 121
7.+ Fertilizer + 400 kq tourteau/ha 5.26 150 5.16 190
8. + Fertilizer + 800 kq tourteausha 5.57 159 6.34 234

Note : The fertilizer usad w3s : 90 J + 40 p 0+ 40 K,0 kg/ha.
Dreche and tourteau de coton was applied banded along with fertilizer one week after planting.
At Djalingo : Fp =5, C.v. = 6% 19D (0.05) = 0.38 t/ha.
At Sanquere : FTR. =8 CV. = 7.5 LSD (0.05) = 0.43 t/ha.

4.4.4 _(:‘_radcd“slcps_of.illmrm/_cd,_lc_clmoIouics_ou,maizc-and_soruhum.

This rescarch work which started in 1987 was conducted in 1990 at Dajlingo and
Mbang Mbitni (highlands) in order to study the response of 2 maize and 2 sotphwm varicties
(Djalingo) to ditferent improved technological components when applicd singly or in
combination. ‘The two maize varicties used were TZPB-SR (a long cycle) and CMS-8503
(medium cycele). The Sorghum varicties used were the improved CS$-95 and Local
Damougari. The improved technologies components are conventional tillage for land
prepaation (as recommended by SODECOTON), seed treatment (Marshal 25 STat2%), and
fertilization (130 N - 60 Py - 60 K0 kp/hay for maize, and 80 N 4 P.0s 1 40 K0 kg/ha
for sorghum.

A- Summary of results are skown in the table Va and Vh.
A Djalingo:

Muaize and sorghum crops showed signiticantly increased grain yield as compared to
the control treatments whenever these improved technologies were applied singly or in
combination. "The magnitude of the response varied with crops and varietices.

B-"The lowest yields were obtained when no improved technolopy was used while ()¢ highest
yields resulted front a combined use of all the thce strategies. Yield increases over the checks
of 5.98 t/ha ( + 482%) for maize and up to 1.63 t/ha (1241 %) for sorghum. A package of
improved technologies was necessiry to achieve the yickl potential of those varictics (focal
and improved, short and lanpg cycle).

C- There was a graded response of hoth Crops to these improved strategies. On (he average,
the impact of fertilizer was preater than that of seed teeatment and thit of conventional tillage.

The impact of seed treatment was greater that of conventional tillage. In the case of maize,
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the relative contributions to total yield of the different technologies were as follows: the
contribution of fertilizer varied from 43% to0 47%, that of sced treatment from 26 to 30%,
aad that of tillnge from 11 10 12%,

treatments varied from 19 to 24%; that of tillage was 4%,

Inthe case of socghum: The relative contribution due to fertilization was 32%; that of seed

4) There were somie positive interactions among (ke improved strategies as well as between
these factors and varieties indicating a synergistic and beneficial effect of these factors with
respect to each crop.

Table V a. BFFECT GRADED STEPS OF INPROVED TECHNOLOGIES OX THE GRAIN YIELD OF T™O MAIZR VARIEIT:ES
IN THE LOWLAND SAVANHA, DJALINGO 1990

Treatments Varieties  MNo Tillage (A) With Tillage (B) A + B B - A

2
Fertilizer seed treatment t/ha t/ha t/ha t/ha
I Ho No CN5-8503 1.15 1.43 1.29 0.28
TIFB 1.33 1.90 1.62 0.57
11 With with (HS-8503 5.65 6.65 6.15 1.0
TIrB 6.80 7.80 7.30 1.0
IIT o With CHS-8503 2.01 2.76 2.39 0.75%
TZPB 2.22 2.60 2.41 0.38
IV With lio C115-8503 2.78 3.84 1.31 1.06
TIIB 3.18 4.75 4.07 1.37
Average .17 3.97

FTi“ j H.S.,: c.v. 8%,’ F-v-‘.“_. :- ".S..,' FTill- ¥ Fert. =_H- S.‘ )

Frert, = .5 Foar, y o, = 5.0 Fgp, =S ot ysr, = BS

Table V, b EFFECT OF GRADED STEF'S OF IMIROVED TECUHOLGGIES OF THE GRAIN YIELD OF TWO SORGEUM VARIETIES
IN THE LOWLAKD SAVARNA, DJALING(,1990

Treatnents Varieties  No Tillage (A) With Tillaga (B) A+vB B~
Fertilizer Seed Treatment t/ha t/ha t/ha  t/ha
[ Mo o (5-9% 0.9 1.12 1.01 0.22

Mnowgar 0.51 0.81 0.66  0.30
I1 With With  €5-95 2.12 2.67 2,40 0.5
Danougar i 1.61 2.11 1.86  0.50
III Mo With  ¢5-95 1.17 1.59 1.38 0.42
Danougar i 1.01 1.09 1.05 0.08
IV With 9] CS-95 1.54 1.90 .72 0.36
Danougar i 1.06 1.37 .22 0.3
Averaqge 1.24 1.58

FT“I- i n.S.. CV, = 15%; [:Var.
Fort, = H-5.i Frert. x 1.

S

Huq' [ 2Y] =8¢ F =8
¢ CTill. x fert, ' War. x Fert. .
R.S.; rsr' = H.S.
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4.4.5 Mmmﬂmumﬂmmﬂmn_mnmmumwmmmum

Effcct of 2 tillage management systems on the performance of 5 maize varictics in the
lowland savanna of North Camcroon.

A set of trials were conducted in cooperztion with SODECOTON duting the 1990
cropping scason in farmers® ficld (1/4 of a heetare cach) in 13 villages of the West and South
East Benoue regions. The main objectives of this study were:

a- o evaluate two systems of maize production management conventional tiltage versus
no tillage management system, in farmers' fields located at different locations of the
West and South East Benoue regions;

b~ to compare the performance of § improved varicties under hoth production systems;

C- totestthe interaction variety x management systems in the different locations;

d-  to demonstrate improved cultural practices for intensive maize production to the
{armers of this region.

The ultimate goal of this rescarch is to develop practical and appropriate
censervation farming tcchnologics in order to achieve and sustain relatively good and
stable maize vield in the lowland savanna, 1t was decided to conduct this on-farm experiment
after the successtul on-station testing of a minimum tillage system of maize production,

The conventional tillage management system as tecommended by SODECOTON o
farmers involves plowing and harrowing the land before planting, as well as the use of
mechanical implements for management operations (weeding, earthing-up ete...). The
minimum tillage system tested involves no Tand preparation witin mechanical implements,
Only a tota! herbicide (BASTA 4 1/ha) was applicd at planting in combination with the pre-
cmergent herbicide (nsed by the farmers). Primextra 4 Vha, and then sarthing up of the soil
after application of sidedress urea one month after maitize emerpence. An additionat 23 kg
N/ha was applicd to no tillage as N deticient symptoms obscrved. A mulch is made with the
weeds residue that was killed by the total hetbicide at planting. The conventional tillage
system of management is well known to favor soil erosion in the fragile sandy Alfisols (sols
Ferragineus tropicanx) of the lowlind savann. | his method also requires the use of tractor
and animal tiaction with implements which s telatively expensive for the small frmers.
Furthermore, the use of machinery (hecanse of mechanical hreakdown and other factors) may
cause delay in the farmng operation with subsequent yield reduction.,

The five maize vanictics used were: CMS 8501 (already extended to the farmers),
CMS-8710, T7PB SR (a sticak resistant version of 17.PB) already extended o the farmers,
Results of these on-fanm experiments are shown in table VI,

It was found among other things that:

a- Tillage systems: There was no sipnificant difference between management systems which
would indicate a system of minimum tillage could be productive in tarmers fields, However
some conditions shonld be Tuifilled mainly the use of an cffective herbicide (a herbicide
combination), pood seed teeatment and additional N patticularly it the preceding crops were
non leguminous crops. This may he explained by the fact that the root systemn was ielatively
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more superticial than that in the conventional tillage which loosened the soil and created a
more favorable seedbed at short term. On-station trials indicate that minimusm tillage worked
better after Crotalaria and groundnuts. Furthiermore the muoleh during its breakdown may have
tied-up the N momentarily. An effective seed treatment is necessary as the crop establishment
is relatively more diflicult under the no tillage and there is more soil insect damage.

b- Yarjcty : In general, the performance of the S maize varieties was telatively pood under
both systems of production in most locations which would indicate that these vanicties seem
adapted to both systems. ‘I'here was a significant dilference among the varieties. No
significant difference between the 3 longer cycle varieties CMS-8501, TZPB, and CMS-8710.
These varicties outyiclded the shorter cycle varieties CMS-8503 (103 days) and POOL 16 DR
SR (95 days). However, many farmers have shown interest in these varieties because of their
carliness.

CMS-8503 gave a yickd decrease of 0.25 Yha (- 5%). POOL 16 DM SR - 0.70 t/ha (- 16%)
with respect to CMS-85061,

¢- Locations: There was a significant difference among the locations. * hie highest yields
were found at the 3 locations near Ndock sector, There vsas a signil*cant irteraction between
locations and varieties which indicated that the varicties responded differently at the different
locations.

Analysis of number of maize eirs showed a signiticant ditference as to the locations,
and tillage systems. ‘The interaction (systems of production x varicties) was signiticant which
would indicate that the maize varieties produced diftcient numbers of ears in the different
system of production,

Due to the interest ol this sabject and the promising vesults obtained, this study will
be repeated to contirm these resul(s,
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Table VI, RESPONSE OF 5 INFROVED VARIETIES 70 2 DIFFERENT TILLAGE MANAGENENTS IR 13 VILLAGES OF THR
LOWLAXD SAVANHA OF RORTH CAMEROON, 1990 - GRAIR YIELD /R,

Treatsents Sanquere Djalingo Ouro Doukea Kou Gouga Mdourou Vogeow Moem Ngowni Mhodo Kbogdoro Lagaje Average
Lavane t/ha

-850
Conv.Till, 5.5 1.86 A0 392 360 408 507 436 530 01 4T 482 180 432

(45-8501
Min. Till. 5.40 1.83 420 376 344 L 539 523 463 102 535 138 147 a0

TpB-SR
Conv.Till, 4.60 4.1l 452 403 383 .27 580 403 541 009 450 .42 1.85 L

TiPB-SR
Xin. Till, 4.10 L.16 188 350 158 LT S8 509 443 300 409 348 .48 4.02

CHs-8701
Conv.Till. 4.30 L0 L6 400 L8 335 598 539 577 135 LT3 30 1200 4.8

(uS-8701
Hin. Till, 4,98 LIV A0d 44 364 151 595 5.4 462 .10 LI 14 306 A

(¥5-8503
Conv.Till, 4.33 £10 360 .63 331 176 5T 440 495 L4 418 19 L Lo

(Ms-8501
Xin, 7M1, 4,18 L 350 348 145 080 509 484 5.0 295  4.90 186 285 4,01

POOL 16
Conv.Till, 3.78 LWOOLSL 28 L1600 489 156 477 L 4 340 260 161

POOL 16
Kin. TiIL, 3.58 1 300 324 285 200 5,00 4.81 400 2.66  4.08 S P R -7

dverage 448 1.84 178 OLTY 346 34D S48 AT 490 L2 4.4l S YA 5 ) S W

Kote ¢ These trinls were conducted in farrers’ fields {2500 07 each one) located in the West and South East Benoue
regions in cooperation with the developaent agency SODECOTCR

FL’nr. = H'S'; LSD (O'OS)V.I. = 0']95 t/ha: FTIll-q- managsment = n-S.,' C'v“!'rlnl = 9‘
Fl.or:ntlon = H'S'; LSD (0'05)10(‘ = 0‘56 t/ha; FLou. X Var. = H‘s': 15D (0'05) Loc x vVar, © 0.56 t/hﬂ,'

var. x Ti11. ~ n.5.

4.4.6 Weed Control on Maize in_the Lowland Savanna of North Cameroon 1990,

This set of experiments on weed control was carried out in an effoit to improve our
understanding and recommendations regarding weed management for maize varicties of
different maturity cycles.
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A- Effeet of Different ‘Fimes and Types of Weed Control on Maize Performance,

These trials were conducted at Djalingo and Sanguere in order to evaluate the
differential response of an carly maturing maize variety versus an medium maturing maize
variety to different times and types of weeding.  After several years of maize production in
the lowland savanna ot North Cameroon, i change in the weed population and weed
distribution was observed in many locations. Some types of weeds like Commelina, Cyperus,
have become a serious constraint in many farmers® ficlds. There was a need to re-evaluate
our recommendations tor weed control which were based on previous experiments conducted
many years ago. Furthermore, there is a tack of information concerning the weed damage and
management with the carly maturity maize grown in our agroccological conditions, The
treatments involved several manual weedings with hoes as well as the use of pre-emergent
herbicide LASSO GD (4 ¥/ha). Results are shown in the tables VI a.

‘The major weeds observed inour tields were: Conungeling, Cassia, Cleome, Hibiscus,
Cassia, Leucas, Tpomoey and Striga. The weed pressure was greater at Djalingo then at
Sanguere where the soil was croded. "The weed population was refatively high in the control
plots and ciused a severe yickl reduction as compared to the weed free  treatments, There
were signiticant ditferences between the treatments as well as between the 2 varieties. On the
avetage, the impact of weeds was more severe in the carly varicty CMS-8806. 1t is partially
duc to its short stature which favors light penctiation through the canopy.

There was asignilicant interaction between the weeding treatments and vaticty which
would imply that the two maize varieties differ in their tesponse to weed control. The best
treatments for the carly maturing varicty CMS- 8800 were weed fice, weeding at 2 and 4 or
5 weeks after emetgence (WAE) and herbicide + oweeding at 4 W A I3 For the medium
maturing varicty CMS 8501 the best ticatments were weed free, weeding 3 weeks after
emergence, herbicide F weeding 4 W A E, wveeding 2 + (4 or 5) W A L.

B. Effect of Dilferent Trap Ceops on Striga tncidence and the Performance and Yield
of_Maize and_Sorghuin_Grown_in_a_Striga Infested Soil in_the_Lowland_Savanna_of
Northera Camgeroon,

This research started in 1989 and has been catried out on a sandy Alfisol well infested
with Striga at Karit¢ near Djadingo. In 1989, six tuap crops were planted: cotton, groundnut,
cowpe, Crotalaria, bamhara groundnuts and soybean. In 1990, maize and sorghum were
planted (in split plots) after these tap crops (used as preceding crops). Hhe main objectives
of this study were:

a) to evalvate the impact of different trap crops on the Striga incidence and the
petformance and yickd of maize and sorghum when grown in a Stripa infested field
of the sudan - guinea savanna ol Notth Cameroon.

b) to monitor at short and Tong term the Striga incidence and damage on maize and
sorghum prown in rotation with these trap crops.

¢)  tomonitor the evolution of the Striga sced bank in the soil after rotation with ditferent
trap crops.

d) o collect enouph data to make recommendations to Bamers as to the hest teap crops
which could help alleviate the Striga damage on maize and sotghuny in Stripa infested
soils.
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Results_are_shown in_“Table Vil b, It was found among other things that:

1) Maize: Striga hermonthica caused severe iniur on maize plants in most plots. Plant vigor,
¢ Y

growth and development were nepatively affected by Striga. Visual symptoms ol Striga

damage were evident at an sarly stage of maize prowth. Yield of prain and stover were lower

than expected. The magnitnde of yield reduction due to Striga varicd according to different

trap crops. There were significant ditferences between the treatments,

Based on maize vigor and yield, the best trap crops for maize appeared to be (in decreasing
order) Crotalaria, cowpea and cotton. Grain yiclds, stover yiclds and maize prolificacy were
relatively better when maize was planted after these trap crops. As compared to Crotalaria,
the grain yield decrease of maize was 16% alter cotton, and 34% for groundnut; while stover
decrease yield was 30% alter cotton, and 46% after proundnuts. Maize had a relatively low
performance when planted after the other trap crops used in the trial ( groundnuts, soybhean,
pigeon peas, and bambara groundnuts). Similar results were observed after groundnuts in
another experiments in i neathy field. Maize had a reduced stand and vigor after bambara
groundnut and pigeon peas. ‘This was partly due to termite damages in these plots.

Regarding the Striga count, on the average, the amount of emerged Striga was higher after
groundnuts and lower after bambara groundnuts and pigeon peas. Although (he Striga count
was relatively high after Crotataria and cowpea, the impact of Striga was apparently, not so
severe on miaize in these treatments,

2) Sorghum; As compared (o maize, Sorghum Damougati was less alfected by Striga in its
vegetative development and orpans. Striga seems to have had more impact in the panicle, size
and weight of grain of sorghum. Consequently the yield was reduced (o a lesser depree than
maize. Based on crop vipor and yiclds the best trap crops for sarghum seemed (o be (in
decreasing order): Crotalaria, cotton and cowpeit. After the other trap crops: soybean, pigeon
peas, and bambara groundnuts, the performance of sorghum was not satisfactory, “Ihe
sorghum performance after prounduts was satisfactory as compared to maize performance,
More rescarchis needed to contitm these results and to wclerstand the ditferential impact of
these trap crops.

Concerning the Striga count, for (he sorghum crop the amount of emerped Striga was

relatively higher after cowpea, groundnut, and cotton, However, the impact of Striga was not
so severe on sorghum yield alter these tap crops.
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VIL a.  RESPOHSE OF MAIZR VARIETIES TO DIFFERENT TIMES ARD TYPES OF WEFD CONTROL IN THE LOWLAND
SAVANNA OF MORTH CAHFROON, SANGUERE, DJALIKGO 1990 - GRAIN YIELD (T/HA.

Weed Control Treatments Sanguere Djalingo
(HS-8501 RGYY CHS-8806 RGYY | (MS-8501 RGYY (HS-8306 RGY%
1. Ko Weeding 3.98 100 3.01 100 1.99 100 1.77 100
2. Keeplng plot weed free 6.85 172 5.57 185 6.02 303 4.9 262
3. Weeding at 2W A E 5,22 13l 4.46 18 3.93 197 3.3} 188
4, Weedingat 3IWAE 6.23 1597 4.77 158 4.47 225 3.89 220
5, Weeding at 4 WA E 5.26 132 3717 15 4.30 216 3.92 21
6. Weeding at 5WAE 4,51 115 3.18 106 .50 176 3.39 192
7. Weeding at 6 WA E 4.60 116 3.60 120 3.35 168 3.04 172
8. Weedingat 2+ 4 WA E 5.88 148 4.80 199 5.14 258  3.54 200
9. Weeding at 2 + SWAE 6.09 153 5.05 168 5.10 256  4.26 241
10. Herbicide only 4,95 1A .19 139 .28 215 3.80 215
11, Rerbicide + weeding 4 W A E 6.18 155 4.77 158 4.97 250 4.54 256

Note : WA E : Reek after maize emergence.
Weeding was done with a loe. Rerbicide useq was L25°0 GD (4 1/L.)
RGY? : Relative Grain Yield in }

For Sanquere ¢ Fo, = H.5.; Fy 50 Fyr xm

! ar, © 5.
For Djallngo : Fip = 0.5 = B.5.;

38 t/ha; .V, 9L,
Far, 3

3% t/ba;  C.Y. 10%.

Table VII'b, EFEECT OF DIFEERFNT TRAP CRCES O STRICA INCIDENCE AND OW FFRECRMANCE OF NAIZE AND SORGTUM GROWN IN A
STRIGA INFRSTED SOIL OR MAIZE AYD SORGITM.

Trap Crops Kaire Grain  Faire Faize Average  Sorghum Grain Sorghum Stover Average Striga
(as preceding Tield [t/ha)  Prolificacy Stover  Striga  Yield (t/ha)  Yield (t/ha) count on Sorghum

crops). t/ha count on (2.40 %) (per 2.40 X7)
Faize
(2.40 ¥%)
1- Cowpea 4L70 0.76 270 3] 2.78 1.0 130
2- Groundnuts 13 0.69 1.59 101 1.5 1.01 106
3- Cetton 4.2 0.86 2,04 64 .92 3,06 98
{- Pigeon peas  2.35 0.6 1.19 A 2.01 .18 11
5- Scytean 2.6% 0.70 1.85 66.2 1.93 2.81 14.4
6~ Ba1, ground. 2.52 0.60 1.36 73 1N 2.78 1.6
1- Crotalaria 5.0 0.87 2.90 5 2.%6 1.1 9]

For grain yield of Malze ¢ Fpq. = W.S.3 GV, = 364 Stover Palze : F = H.§.; OV, = 17 10 0.08, = 0,49 t/ha
For Sorghus grain yield : Frp =S.i CV. = 15%; 1SD (0.05) = 0.5) t/ha; Stover Sorghun : F = K.5.; LSO {0.5) = 0.52 t/ha
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5. SORGHUM AND MILLET RESEARCH UNIT

Sorgham and pearl millet are the major cereals cultivated throughout the three
provinces ol northern Cameroon. The combined production of sorghum and pearl millet
during the 1988-89 crop season reached 515,621 metric tons in the North and Extreme North
Provinces. Rainy season sorghum (June-October) constituted about 70% ol total production,
Transplanted sorghum grown in the postrainy season (October-February), called "Muskwari*,
and pearl millet (June-October) constituted 25% and 5% of total production. ‘The area under
pearl millet is limited in comparison to that of sorghum. Average yields of rainy season
sorghwm and muskwari are 1195 kg/ha and 1140 kg/ha, 1espectively. The averape yield of
pearl millet is 928 kp/ha.

5.1 SORGHUM AND MILLET BREEDING

5.1.1. INTRODUCTION

This is the ninth year ol the sorghum and pearl millet improvement program. ‘The
primary objective continues to he breeding suitable cultivars ol sosghum and millet that give
higher yields with greater stability across a range ol envitonments. These cultivins should
be resistant (o discases and pests ol pood grain quality acceptable to farmers and
tolerant/resistant 1o Striga hermonthica and drought stress. Attention is being given to the
development of sorghum and peazl miliet varieties as well as sorghum hybrids as agreed upon
at the regional program planning meeting held in Maroua during January, 1990,

With the onsct of tains in June, the sorphum and mitlet rescarch bepan in Maroua at
Guiring Rescarch Station and seven other locations in the notthern-Cameroon: Tehatibali,
Guetale, Soucoundou and Sanguere sub-stations; Yoldeo and Ndonkole farmer's ficld and
Lagdo Gounougou.  The research activities cover (wo ceological zones as determined hy
rainfall. - Zone 1 has a ainfadl tange of 300-800mm where hoth sorghum and millet are
grown.  Zone 11 has rainfall range of 800-1200mm and sorghum is grown.

‘The total raintall received ot Guiring, ‘Tehatibali, Guetale, Souconndou amd Y oldeo
during the 1990 crop season was 566.2, 618.0, 766.0, 955.0, and 402.8mm, respectively,
The total amount of rain received this year was considered to be abnormal/drought in all
locations and the distribution was crratic cansing moistire stress duting the phases of crop
growth. The stress was particutarly severe at Guiring, Yoldeo and Tehati-bali where the soil
is light textured and holds a limited guantity of available moistwe,

The crratic tainfall pattern again indicates that the biceding program should continue
to develop short cycle cultivars of sorghum andt peard millet (less than 90 tays) for Zone-1,
Similarly, consideting the long term rainfall pattern Zone-H, sorghum vanicties of medium
maturity (100130 days) shonld be preferred to avoid late season rainfall coinciding with grain
development which causes grain mold,

‘the sorghum and pearl millet improvement program also faced the tollowing major
problems duting the 1990 crop season:
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A.  Seed storage continues to be the major problem because of high temperature in March
- May which affects the viability of breeding materials. ‘Therefore, there is an urgent
need of cold storage for breeding materials at IRA, Maroua,

B.  Non-availability of recent literature, books and periodicals on sorghum and pearl
millet crops of various disciplines in the IRA, Maroua library retarded researchers
professional development.,

5.1.2 OUTPUTS AND ACCOMPLISHMENTS

GOAL: To increase sorghum and pearl millet production through the development of improved cultivars and

hybrlds in Worth Caweroon.

SUB-GOAL

QUTPUTS

ACCGHPLISHHENTS

A.RAIRY_SEASON_SORGRUM_BREEDING
1. Varietal development progran
for different ecological zones

within Horth Caneroon.

2. Varietal testing progran for
different ecological zones in
the North Caneroon.

1. Presently the Genetic
naterials are in F1 to F5
generations. It will require

another 2.5 years for testing.

2. Cultivar available, IRA
research report and impact of
farser’s level of developed
cultivars.

1.1 36 F1 crosses were daveloped
in the Line x Tester rmating
design involving fifteen
parents. Also 10 F6 bulk
involving Striga resistant
parents were selected under
Striga Infested conditions for
regional trials of West and
Central Africa.

1.2. 81 F2 crosses, 77 F3 pro-
genies, 157 FA progenies, 9 F5
progenies and 54 F6 progenies
fron various crosses wore
selected and threshed separately
to achiave the long torn
objective of this sub-qoal,

2.1 The Hest African Sorghun
Trial from ICRISAT, Mali of 20
entries tested at Coiring and
Sanquete. None of the entries
outyielded national check
varieties §-35, €5-61 and CS-95.

2.2 The International Sorghua
Variety and Hybrids Adaptation
Trials tested in this crop
season helped un to dentily
four superior hybrids which gave
rore than 12% higher yield than
national check varieties €S-54.
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SUB-GOAL

OUTPUTS

ACCONPLISHMENTS

3. To identify a genotype hold-
ing a good level of Striga
resistance out of the developed
agrononically elite breeding
materials under heavy Striga
infestation.

4. Hybrids developnent program
fncluding (A,B and R lines) for
different ecological zones in
the North Cameroon,

5. Hybrid testing progran.

3. Cultivar available resistance
to Striga hermonthica for direct
use in the national program as
parents or varieties,

4. This is the tifth year for
this progran and wll1 need at
least one more year.

5. Fourth year of testing and
will need ona more year to
identify hybrid having 20%
higher yield than existing best
cultlvars,

2.3 The nultilocation sorghum
variety trial early duration in
Far North provinces indjcated
that genotypes Nagawhite, [CSV-
111, 5-54, Barlang and C5-210
gave consistently higher yield
performance over locations in
this zone. Similarly in the
redium duration trials none of
the genotypes give higher yield
as conpared to chesk variety €S-
95 but the genntypes nanaly €S-
244 and €5-25] were observed to
be toleraii to grain nold.

3.1 Test of National Sorghum
Striga Nutsery conducted this
year again confirned that €s-95,
has as much or more resistant to
Striga hernonthica as the
resistant variety Franida.

3.2 Test of the Wost Africa
Sorghum Striga Trial conducted
for the third yrar showed 5-35,
1C5V-1079 and 1CSY-11564 to have
sinilar or more resistance to
Striga hormonthica as the
resistant variety Franida.

1.1 Iuring 19%0 crop season, the
sorghun progean has suecaeded fn
developing 110 new hybrids, Also
their picents (A,B and R lines)
vere maintained,

5.1 The CSHON and WASHAT
including check varjetjes §-35,
(S5-95 and CS-51 vere evaluated
at Guirfog and Sanquers, fybrids
ICER-89007,DCEH-22 and 25
outyielded all the check
varieties nore than 2% at
Guiring, whoreas the hybrids
ICSH-89011, TCSH-760, DOSH-25,
and 1-8920 g1ie more than 30% at
Sawpere. They also have good
plant typn and resistance.
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SUB- COAL

QUTPUTS

ACCONPLISHNENTS

6. Development of
Nucleus/Breeder’s seed of
pronising sorghus cultivars.

B. NUSKWARI SORGHUM BREEDING
7. Varietal testing program of
Huskvari sorghus.

C. PRARL WILLET BREEDING

8. Varietal developsent program
of pearl nillet for the seai-
arid zone of North Cameroon,

9. Varietal testing progran of
pearl millet,

6. Breeders sced avallable to
sorghum researchers and seed
nultiplication agency to reach
to the fargers.

7. Cultivars available with
defined traits.

8. Presently genetic materlals
are in F6 generation. It will
require a year to have genetic
materials ready for testing.

9.Cultivar available like IRhv-
8201 having desirable traits and
higher yield than local
cultivars. To achieve 10-15%
higher yield than existing cul-
tivars in a year period.

6. The nucleus seed of 30
selections were developed for
various trials. Also twenty
pronising local and developed
selection breeder’s seeds were
nultiplied for sorghun
researchers and multipiication
agencies,

7.1 The data conpilation of the
ruskwari germplasa planted
during 1989-90 are in progress.

8. Fifty eight advanced
generations progonies were
harvested and threshed
separately after final selection
for future advancemont and
testing. liigh 1000 grain weight
and earliness compared with
check Mouri, resistant to major
three diseases and effective
tillering were observed as
desirable traits.

9.1 The aultiplication variety
adaptation yield trial including
check TKHY-820) and Houri
evalunated at thren locations in
Far-North province. The neuly
developed short cycle varieties
yield highest at Guetale which
is pearl aillet qrowing zone.
The varieties namely CHI-24,
Citt-21 and CP-11 gve nore than
1% higher yinld than eyotic
check variety 1¥IV-8201 and more
than 251 than local chack Houri.
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5.1.3 OTHER ACTIVITIES

The IITA breeder visited ICRISAT, India during the month of March, 1990 to discuss
the 1989 results and 1990 Work Plan. He also delivered a seminar on muskwari sorghum
improvement program in Cameroon. The trip was linked with home feave.  National
Sorghum Breeding Program  technician Mr. Bilangsou Emmanuel left for ICRISAT
headyuarters, India for 9 months training in sorghum breeding tield techniques during March,
1990 and joined the national program during the first week of Dec., 1990,

Mr. Kenga Richard, the national counterpart Sorghum Breeder, ‘ad attended the
Regional Sorghum group meetipg at Kano, Nigeria from 10-12 September, 1990, The NCRE
Sorghum Bieeder attended the Steering Commitlee meeting of West and Cential Africa
Network of SAFGRAN/ICRISA | during May, 199 Niamey, Niger, Both breeders also
attended the Regional Pear] Millet Workshop at Niamey, Niger and presented a paper entided
"Progress of Pearl Miliet Research in Notth-Cameroon”. ‘The NCRI: sorghum bregaer also
assisted the sorghum network coordinator to teview the Tehad national sorghvin program in
Oct., 1990,

Composite soil samples from sorghum: breeding ficlds at Guiring, Ndonkole,
Tehatibali and Yoldeo-| (sorghum) and Y oldeo-2 (pearl millet) were sent (o ITTA, 1badan,
Nigeria for mechanical and chemicat analysis. “The results have not yet been received.

3. 1.4 RESEARCH FINDING
5.1.4.1 S_Qr_ghu_m_l};_cg(ling

The details of sorghum and peatl millet breeding experiments condueted during 199()
rainy season with date of sowing, number of entries, number of ieplications, plot size, and
locations are given in Table 1. Al the experiments were conducted in a replicated trial,
except L and advanced generations.  Fertilizer application (60 Ky N 20; Kg 1205 and 20
kg K20/biy was unitorm for all fhe experiments. Nittogen was applicd in two split doses,
whereas 205 and K20 were applicd before sowing. “Lhe plant density was kept at 83,333
plants per hectare having a 1ow 0 10w distance of 80 cm and plant to plant distance of 15¢m.
Four (o five seeds were sown perhill bt ar final (thinning one plant per hill was maintzined.
Wherever a gap occurred, they were filled by transplanting seediings.

Data ondays to 50% towering:, plant hicight, days to westwity, plant count alter final
thinning, plant and panicle weight and grain yiell were secorded and statistically analyzed
for all the yield trials. In addition, data on other traits like carly vigour, scores on discases,
pests, peduncle exsertion, lodging and senescence ete. were also recorded. ‘The results will
he presented in the 1990 Sotghum and Pearl Millet Improvement Program’s Anmual Report
of IRA. “The results in hrief are presented below:

5.1.4.1 West A frican Sorghum _Varic.ly__/,\(lnmn(i(m_y_icld;l'l,inlw(WA SVYAT)-1990
(Eacly Duration-1CR lSAﬁl'l_llnmnkn__,Mnli)

Twenty entries were evaluated at Guiring, Matova. S35, a contribution from our
program in Cameroon, were chosen as local check variety,  Data on grain yield and other

traits of selected entries are given in Table 2. "1he I test was found (o he significant at 1%
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level for all the traits. Entry S 35 ranked first and yielded 6749 kp/ha followed by CS-61
(6595 kg/hy, 1CSV-1079 155 (6520 kp/ha) and CS-54 (6262 kp/ha). The other check
varieties 1CSV-TTT IN and Nagawhite tanked dth and 7th and yielded 6312 and 6229 kg/ha.,
respectively. The variety Nagawhite was observed to be susceptible to various foliage
diseases, whereas the penotypes §-35, CS-61, 1CSY-1179 BE, €CS-54 and ICSV-111 IN were
observed to be resistant to foliape diseases like grey leat spot (Cercospora Sorghif), Oval teaf
spot (Ramulispora sorghicoly), shooty  steip (Ramulispory sorghii, leall amthirancnose
(Colletotrichum graminicoliny, and leaf tar spec (Phyllachora sorghii); resistant to prain disease
particulatly long smut (Loly-pospotipm ¢hrenbergi) and Stem borer (Chile pastelus).
Morcover, they also matared carly (less than Y0 days) and were medium in plant height and
higher in 1000 grain weight (Table 2).

5.0.4.0.2. West African Sorghum Varicty Adaptation_Yicld Luial (WASYAT)-1990
(Medinm_Duragtion-ICRISAT-Bamako, Mali)

Twenty entries including check viviety €CS-61, a contribntion from our program in
Cameroon, were evaluated at Sanguere (Notth provinee). The data on grain yicld and other
traits of selected entries e presemed in Table 2. The I test was found significant at 1%
fevel for all the traits, except plant count after final thinning indicating wide penetic
variability for these teits, “The introduced vasicties SEPON-82.12-20 and 1CSV-1063
outyiclded the Cameroon developed vasiety CS-95 and local check €S 61 more than 3
pereent. ‘The penotype SEPON 82 ranked tirst and yiclded 2487 kp/ha followed by F2-20
(2470 kp/ha), 1CSV1063 (2404 kp/hay, and €S 95 (23062 kp/hay. The Tocal check €S 61
ranked Oth and yiclded 1945 kp/ha. These weie observed to be tesistam to vatious folinge
diseases and pests, mediom in maturity cycle and medium in plant height.

5.4.1.3. West African Sosphum Hybeid_Adaptation_ Yield ‘Iiial (WASHAT)-1990)
(ICRISAT-Kano, Nigeria)

Twenty enteies inchuding the highest vielding improved check vatieties S 35 and €S 95
were evaluated at Guiting and Sangucere, respectively, The data on grais yield and other
traits of selected entries e presented in Table 2. The Fotest was signiticant ot 1% tevel Tor
all the taits. Considering the grain yicld, none ol the hybrids outyiclded the check variety
S-35 at Guiring, whereas at Sanguere, the hybrids 1CSH-89001 ranked first and yiclded 3858
kg/ha followed by FUSH VRO (3616 kp/ha) and 1CSH-B9012 (3583 kp/ha). The check variety
FCSH-THE ana €S 03 panked 13 amd 20ih and yiclded 2745 and 1062 vo/lin al Sanguere
(North provinee), respectively. ‘These hybrids were also observed o be medivm in maturity,
semi-dward i plant heipht, possessed semi Toose and long panicle with good exsertion and
smaller prins compared with check vasicties £°5 05 and 1CSV 111,

5.1.4. 1.4 International Sorghum Vadiety and Hybrig_Adaptation_Yield ‘Trial
(SVHAT) 1990 (ICRISAT-CCRN, Tndia)

Thinty six entric including a locat check varicty CS-54 were evaluated at Guiriog,
Maroua. “The data on prain yield and other traits of selected entries are presented in Table
2.7 The Foaest was found to be highly sipniticant ot 1% Jevel for all the taits. Considering the
grain yield, the Eybrids 1CSH SO0 canbed linst and yicided 7012 Fp/ha followed by 1CST-110
(6716 ku/ha), €'S-251 (6663 kg/Na) and 1CSH-8RO38 (6608 kg/hay. ‘The local check variety
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CS-54 ranked 8th and yiclded 6216 kg/ha. Morcover, considering the yield, three hybrids
out-yielded the local check variety CS-54 in this trial, whereas it ranked among the best four
varietics.  In addition, newly developed varieties of our national program appeared to be
promising in this trial.

51415 Ql_ln(aclctiznlion.szLSutx:humL[csLl&cminns_linvimmnml_mm
(CSTLET)Y-1990 (ICRISA']'-CCRN—l’atanghgm,lnglia).

Twelve entries were evaluated in this trial including $-35 a contribution of our
Cameroon national program at Guiring, Maroua. “The data on grain yield and other trials of
wlected entsies are given in Table 2. 'The I test was significant for all the trants under study.
Considering the grain vield (kp/ha), the entry Nagawhite ranked first and yiclded 6290 kg/ha
followed by S-35 (0250 kg/bay, 1CSH-1LT (5293 kp/ha) and IRAT-204 (5218 kg/ha). The
varieties Nagawhite and TRAT-204 were observed to be susceptible to various foliage
discases. whereas variety $-35 was observed to be resistant to various foliage discases, early
in maiurity, medium in plant height and highest in 1000 grain weight among the genotypes
evaluated under this trial,

5.1.4.1.6. _(,‘.amcr_oon_s,o_[ghu‘m_l!xhxj_d_()hs.cualiun_ﬂu.lsCJ_y_,LCSﬂQm;lﬂ.‘iQ

Thisty entrics including local check varieties S-35, €8-54 and CS-Y5 were tested at
Guiring and Sanguere locations with three replications. Considering the grain yield (kg/ha)
and other desitable traits two hybrids namely DCSI-22, DCSH-25, DCSH-24, H-3320 and
H-8318 were selected at both Tocations (Table 2). At Guiring, these hybrids outyielded the
best local check varicties CS-54 more than two percent, whereas at Sanguete, they outyielded
the best cheek S-35 more than 30%. The above mentioned high yiekling hybrids were
observed to be carly in naturity, semi-dwarf to medium in plant height, possessed longer and
semi-loose panicle, smaller in 1000 grain weight compared with local check varieties.
Moreover, these hybrids were observed 1o be resistant to various foliage discases, pest,
lodging and good in overali plant characters.

5.1.4.1.7 National Sorghum Striga Nu rsery (NSSN-1990)

Twenty one entries including resistant check Framida and a susceptible check CKGOB
were grown at Ndonkole (near Maroua), on a Tarmer's lield where the Staiga population was
very high. The objective of this trial is to identify a sorghum line resistant to Striga
hermontbica under ficld conditions. To build up sulficient Striga poplation, Stiiga seed were
added every year since 1987 before sotghum planting. A checker board layout developed at
ICRISATT for field screening against Strigit was used. The data on grain yield (kp/ha) and
other traits are presented in Fable 3. ‘The F test was i ond significant at 1% level for all the
traits, except Steiga count at 60 days after planting, Strige count at harvest and plant count
at harvest. The genotvpe CS-251 ranked first and yielded 5362 kp/ha-followed by €S-210
(4983 kp/hay, €S 95 (1750 kp/ha), €S 278 (4701 kp/hay and resistant check Framida (4266
kg/ha). “The resistant check Framida ranked 1 among the twenty one entries tested. The
susceptible check ranked 21t and yielded 928 ke/ha. The new selections namely CS-251 and
CS-210 ountyielded the carlier tested senotypes mamely Framida, CS-54, and S35, The
genotype CS-95 again conlitmed ther resistance (o Striga hermonthica rather than the hitherto
known resistant check variety Framida (Table 3), whereas €S-251 and €S-210 appeared to
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be tolerant to Striga hermonthica. More-over, genotypes CS-251 and CS-210 are an carly
maturity group (90 daysy and €S-95 is 10S days maturity, possessing desirable mosphological
traits, good in grain quality aspeei: and resistant to most discases. These genotypes will be

reconfirmed during the 1991 crop season under this trial,
5.1.4.1.8. Wey and Cential_Africa_Sorghum Striga Trial (WCSST)-1990

Twelve entries including a resistant check Framida (JCSV-1001 BiY), and local check
S-35 were evaluated at Ndoukole on a farmer’s field where Sriga population was very high
during 1989 crop season as sorghum was coltivated. This trial was conducted in the same
ficld after addition of Striga seed before sorghum planting to build up sufficient Striga
population. The diva on prain yickd and other taits are presented in Table 3. The Ftest was
not found signilicant at the 19 level for all the chatacters under study except days to
flowering. Considering the grain yield, the genotypes 1CSV-TH64 BE, ranked first and yiclded
4291 kp/ha followed by TCSV 1079 BE (4280 kp/ha), 1CSV-1112 BE (3942 kp/hay and S-35
(3755 kpiha) resistant check 1CSV 1001 B or Framida canked 6t and yiclded 2880 kg/ha.
The genotypes nunely FCSV- 1079 BE1CSV- 1064 BEICSV 1112 BE and S-35 appeared
to be similar in recistanee like 1CSV-1001 Bl or Framida (Table 3).

5.1.4.9. Multilocation Sorghum_Varicty Adaptation_Yicld ‘Trial (MSVAT) (Early
Duation-Far-North_Province)

Based on [988 and 1989 yesults, twenty five entries weie evaluated on the same
locations of 1990 crop season namely Yoldeo, ‘Fehatibali and Soncoundou. ‘The data on grain
and other traits were statistically analyzed.  ‘The pooled analysis of variance for all the
characters also tollowed and i reveated that 1 tests due to penotype and penotype x location
were sipniticant at 57 level indicating, that there were differences among, penotypes as well
as vetween the locations. ‘The mea.. performance of grain yield over locations and other traits
are presented in Table 4. Considering, the prain yield over Jocation, the penotypes Nagawhite
ranked first and yielded 3256 kp/ba followed by 1CSV 11 (3037 kp/ha)y, €S 54 (26091
kp/ha), Badang (2642 kp/ba) and CS-210 (2033 kp/ka). The penotypes Nagawhite and
Barlang were observed to be suseeptible to various foliage discases and chalky in grain
aspecet, whereas the penoty pes TCSV1H, CS 54, and €S 210 were observed to be resistant
to various foliage diseases. ‘They also matured carly (less than 90 days) and were higher in
1000 grain weight.  Therelore, these penotypes CS 54, 1CSV T and €S 210 should be
further used for agronomically and on farm testing in the Far North provinee,

5.1.4.1.10. Multilocation Sorghum Varicty Adaptation Yicld ‘Frigl
(MSVAT)- 1990 (Medium Duration)

‘The objective of this trial was also to find ideal types of genotypes in the sub-humid
zone. Twenty new selections including a cheek variety €S 95 were evaluated at three
locations mumely Lagdo, Gounougou, IRA sub stations of Sangucte and Soucoundon, “The
pooled amalysis of viniance for alt characters revealed that IF test due to genotype and variety
x location were significant at 177 Jevetindicating that there were differences among grenotypes
as well as between the locations. “The mean performance of prain yield and ofher tiaits over
locations of selected enties ae presented in Table 5. Considering the prain yield over
locations, the check vaniety CS-95 ranked first and yielded 2534 kg/ha followed by €S-244
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(2395 kg/ha), CS-251 (2184 kg/ha), CS-233 (2110 kp/ha) and CS-124 (2042 kp/ha). ‘These
selections were observed to be resistant to foliage discases and pests, low in grain mold scores:
as compared with CS-95, more than 90 days in maturity cycle, medium in plant height and
at par in grain aspects with C$-95 and good in panicle exsertion. In addition, the selection
CS-251 has white pericarp whereas, CS-124 and CS 244 has brown pericarp with white
endorsperm. ‘The genotypes €S-251 and CS-244 recontinmed their superiority in terms of
low zrain mold scores and at par in grain yield with CS-95 give further scope for agronomic
studies to increase the sorghum production in North province,

5.1.4.2. Nybridization and Sclection Progiam

]

The Tong term objective of this program is to improve local varieties through agtificial
hybridization followed by selection. ‘The breeding program is ditected to meet two broad
objectives (1) development of improved early varieties (less than 90 days) lor the semi-arid
zone (less than 900mm rainfall) and (2) development of improved medium maturity varieties
(100-140 days) for the sub-humid :one (more than 900mm rainfall).

5.1.4.2.1 Hybridization_Progran,

Thirty local and exotic varicties were identified dur ing the 1989 crop season at various
locations having maturity duration of 85-180 days, good in agronomic and other desirable
traits, resistant/tolerant to various discases, pests and Striga aspects. ‘These were grown at
Guiring Station.  Crosses were mle by hand emasculation and artificial pollination duaring
crop season. A total of 36 Il crosses were developed in a Line x Tester mating design
without reciprocals and more than 120 seeds of cach cross were obtained. ‘These FI crosses
will be grown duting 1991 crop season for genetic studies and the selfing program will be
followed to obtain 12 seed.

5.1.42.2 Sclection_Program
El Generation

Eighty one FI's crosses were grown at Guiring Rescarel Station during the 1990 crop
season. Selting was followed for all the crosses to advance them to 12 generation, ‘They will
be grown at Guiring and Sanguere according to maturity cycle with the plant population of
2500 to 300 plants of cach cross to follow the selection program during 1991 crop season.

F2_Generation

Thitteen crosses were grown at Guiring during 1990 crop season to follow the
selection program. The selected plant were tagged and selfed in each cross. A total of 77
single plants were harvested from all crosses after final sclection at Guiring. ‘I hese single
plants were threshed separately and their 13 single plant progenies will be grown during the
1991 crop season for further selection.



E3 Generation

Thiee hundred and thirty one single plant progenies in F3 generation were grown at
Guiring. Selection and selling were followed during the crop season. In all, 157 progenies
were harvested separately after final selection. These progenies were threshed separately and
their F4 progenies will be grown during the 1991 rainy season for further selection,

F4 (Generation

A total of 22 progenies selected during the 1989 rainy season were grown at Guiring.
Sclection and selfing were foltowed during the crop season.  In all, 9 propenies were
harvested separately atter final selection and threshed sepiately.  ‘These will be evaluated
during the 1991 rainy scason according to their maturity cycie in different zones.

E5_Generation

A total 102 progenies of 31 crosses selected during 1989 were grown at Guiring
during the 1990 crop scason. In all, 54 progenies of 21 crosses were harvested and threshed
after final selection. "These will be evaluated during the 1991 1ainy scason under uniform
progeny yicld trials in both zones according to their maturity cycle.

Inaddition, nincteen S bulk populations which were selected from the crosses having
Stiga tolerant parents duding, the 1989 rainy season from Strigs infested fictds at Ndonkole
were grown at the same lield whete Striga population was very high, 1n all, 10 F6 bulk
populations were selected after selling and selection during the crop season. ‘These will be
used for the Westand Centeal Afvica Sorghum Stiga Trial tor the 1991 crop season for the
Regional Sorghum Network.

Popplation Improvement Progeam: ‘Fhe 27245 populations inttoduced from JCRISAT, India
program were grown in single 1ow plots with two replications in isolation, During the crop
season, random matings were allowed among these population and selections were followed
at harvesting. Tn ail, 225 were maintained and will be grown duting 1991 crop season,

5.1.4.2.3 Nybrid_bevelopment_Program

The objective of this program is to identity male sterile lines as well as restorets o
develop hybrids superior to open pollinated varieties suitable for rainfed and irrigated
conditions in ditferent ceological zones of Nosthern Cameroon. To meet this objective, 48
B/A paits of sorghum from different program of FCRISAT, ‘Texas A&M University and
Mexico along with open pollinated promising seletions were grown at Guiring. Duiing the
crop season 22 B/A pairs of sorghum and all the R lines were maintained by selfing and
artificial poltination. Morcover, 110 new U1 hybrids were developed. ‘Fhese will e grown
during the 1991 rainy scason alonp, with the best performing hybrids this year to study their
yield petformance as well as for further selection.
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3.1.4.3 Muskwari (Lransplanted Sorghym) Program

In all, 210 accessions of local muskwari sorghum collected during 1988-89 crop
season jointly in collaboration with ICRISAT, Genetic Resourees Unit and our national team
throughout the North-Cameroon were transplanted on 16 Oct., 1989 at IRA Salak to he
further evaluated, classified, and maintained. The data on quantitative agronomie and quali-
tative traits are recorded during Jan.-I'eb., 1990, ‘The data are under compilation and
statistical analysis.

3.1.4.4. Pearl Millgy Brgeding Progiam

AL pearl millet experiments approved were planted on July 10-20, 1990 at Giring
and other locations. No festilizer was applicd. “The plant density was kept at 41,600 plants
per hiectare having a row to row distance of 80 cm and plant to plant distance of 30 em.
Three to four seeds were sown per hill. At final thinning, one plant per hill was maintained
for all the pearl millet experiments. The results are presented and discussed below in hrief,

5.1.4.4.1 Advanced Generations

AlL 58 advanced generations selected during the 1989 were grown duting 1990 crop
season at Guiring. The selection and selling program was followed during the crop season.
The 56 propenics were hatvested sepatately and thieshed for fuither evaluation dwming the
1991 crop season.

3.1.4.42 M.uM!ucalionJimLMiI_l_cLya[ich_Adamatio_n Trial (MPMVA'T-1990):

On the basis of the 1989 encoutaging results of this tiial, fourteen entries including
new check varicties namely IKMV-8201 and Mouri were repeated at the same locations
namely ‘Fehatibali, Yoldeo and Guetale during 1990 crop scason in the Far-North province.
The data on quantitative taits were statistically analyzed for cach of the thice locations as
well as over locations.  “The I test was found significant for all the focations except
Tehatibali. “The data for prain yield and other tiaits over focations of selected varicties are
presented inTable 6. “Taking into considenation the peain (kp/ba), the improved short cycle
selections yielded tower than Tocal cheek Mo at ‘Tehatibali, wheieas they yiclded highest
at Guetale and Yoldeo tocations. ‘Fhe genotype CPM-24 ranked first and yielded 2319 kg/ha
followed by CPM-21 (2301 ke/hany. CPM-14 (2291 kp/hay and check varicty TKMV-8201
(2282 kg/hay. “The focal check Mot ranked [2th and yiclded 1775 kg/ha.,  Most of local
varieties tested in this trial e mote than 95 1o L0 days maturity cycle whereas newly
developed varicties were early in matueity (RS to 90 days), olerant 1o crpot, st and downy
milkdew. To conclude, this trial will he repeated duting the 1991 crop season on the same
locations to reconfirm the sesults for reconmendation of pearl millet varieties in ditferent
zones within Far North Provinee.
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TABLE )2 LIST_OF SORGHUM AND_PRARL MILLET_TRIALS AND NURSERIES PLANTED DURLNG 1930 RAINY SEASOM

A: RAINY SEASON SORGHUM:

SERIAL ~ NAME OF TRIAL/NURSERY  DATE OF SOWING  NO.OF ENTRIES  PLOT SIZE NUMBER  LOCATION

NUHBER (#°) OF REPS
1. WASVAT-90 (FARLY) 30.6.90 20 16 3 GUIRING
2. WSVAT-90 (NEDIUH) 6.7.90 20 16 3 SANGUERE
3. WASHAT-1990 30.6.90 0 16 3 GUIRING
£.7.50 30 16 3 SANGUERE
i, ISVHAT-1990 (MEDIUM) 30.6.90 36 16 3 SANGUERE
5. CSTLET-1990 30.6.90 12 16 3 GUIRING
6. CSHON-1990 29.6.90 30 16 3 GUIRIKG
6.7.90 30 16 3 SANGUERE
7. liS51-1990 5.7.90 2 8 4 NDONKOLE
8. KCASST-1990 5.7.90 12 8 3 HDONKOLE
9. HGVAT-1990 {EARLY- 12.7.90 25 16 3 TCHATIBALI
EXTREHE RORTH PROVINCE) 12.6.90 25 16 3 SOUCOUNDOU
10. 19.6.90 25 16 3 YOLDEO
11. HSVAT-1990 (MEDIUM- 9.7.90 20 16 3 couNouGol
HORTH PROVINCE)
5.7.9) 20 16 3 SOUCoUNDay
6.7.90 20 16 3 SANGUERE
12. CROSSING FROGRAN 27.6.90 30 80 - GUIRTHG
13, HAJHIENANCE OF HALF 27.6.90 48 9 - GUIRING
STERILE LINES & HY.DEVE.
14, F1 GENERATION 29.6.90 81 4 - GUIRING
15. F2 GFNERATION 29.6.90 13 200 - GUIRING
16. F3 GINERATION 29.6.90 kX 16 - GUIRING
17. F4 GENERATION (BULK) 29.6.90 22 16 - GUIRING
18. F5 GENERATION 29.6.90 102 16 - GUIRING
19. F5 GFHERATION (PUIK) 5.7.90 19 24 - NDONKOLE
20. BPEEDER SFED HULTIFLI-  30.6.90 20 200 - GUIRIHG
CATION CF SCRGHUM AND
HILLET VARLETIES
B. PEARL HILLET
21, HEWGAT-1990  (EXTREME  13,616.7.90 14 16 4 TCH., & GUETALE
NORIA PROVINCE) YOLDEO
22. F5 GENERATION 11.7.90 58 20 - GUIRLHG
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Table 2: HEST AFRICA AND INTERMATIONAL SORGHUM VARIETY AHD DYBRID ADAPTATION YIELD TRIAL-1990

TRIAL SELECTED DAYS TO 5034+  PLANT HEIGHT#* 1000 GRAINA*  GRAIN YIELD*  LINCREASE
ENTRIES FLOWERING (CH) WEIGNT (GRAMS)  (KG/EA) OVER BEST
CHECK
HASVAT €S54 56 207 36.6 6262 -
(EARLY) €s-61 56 194 3.7 6595 -
1CSV-1079 59 211 2.2 6520 -
1csy-111 56 a5 36.9 6312 -
§-35 (CHECK) 56 218 34.0 6779
L.5.D. AT 5% 54 29.7 44 1143
c.V. (1) 5.5 8.4 8.7 12.3
WASVAT SEPON-82 55 160 18.9 2487 5.2
(HEDIUN) F2-20 7 178 2.2 2470 4.5
ICSV-1063 69 187 26.8 2404 1.6
€5-95 63 192 29.3 2362 -
€5-61 (CHECK) 68 186 2.8 1945
L.S.D. AT 5% 7.8 29.6 3.9 596.8
cy. (%) 6.4 8.4 10.1 2.8
WASHAT ICSH-89007 55 178 2.2 7325 2.0
(GUIRING) 1CSR-507 55 20 2.2 6679 -
ICSR-89001 56 200 2.7 6620 -
1CSH-82014 55 220 2.5 6195 -
§-35 (CHECK) 55 25 32.9 nm
L.5.D. AT 5% 2.3 20.8 3.1 847.9
C.V. (1) 2.7 6.7 8.4 8.9
WASHAT ICSH-89011 62 178 2.5 3859 10.5
(SANGUERE) 1¢SH-780 58 170 23.9 3614 3.7
1CSR-89012 62 169 2.5 3563 30.5
1CSR-89006 66 180 213 3583 30.5
ICSV-111 (CHECK) 67 198 7.9 25
L.S.D. AT 53 4.8 7.1 3.4 1498
cy. (1) 4.8 10.2 9.6 3.5
ISVRAT 1CSH-566 55 226 23.2 7012 8.4
1CSR-83058 55 216 2.7 6608 2.1
ICSR-110 (CHECK) 53 202 26.7 6470
ICsV-111 55 229 12,5 6125
€S5-54 {CHECK) 58 22 32.9 6216
L.S.D. AT 51 1.5 13.6 3.5 880.4
C.V. (%) 1.6 11.6 8.4 9.9
CSTLET NAGARHLTE 55 208 2.0 6390 2.2
Cst-11 59 198 20.8 5293 -
IRAT-204 51 143 2.2 5218 -
§-35 (CHECK) 57 20 3.8 6250
L.S.D. AT 5% 3.3 19.6 3.4 731.4
cV. (3) 3.7 6.8 9.0 10.4
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Table 2 Continued

TRIALS SELECTED DAYS TO 50t&% PLANT HEIGHT** 1000 GRAIN&*  GRAIN YIELD* % INCREASE
ENIRIES FLOWERIKG (o) WEIGHT (GRAMS)  (KG/HA) OVER BEST
CHECK
CSHON DCSH-22 57 276 30.0 na 119
(GUIRING) DCSH-25 59 287 30.0 05 1.4
DCSA-24 58 20N 28.0 6697 -
C5-54 (CHECK) 58 218 32.6 6920
,.5.D. AT 5% 3.7 1.9 4.2 1302.0
C.v. (%) 1.9 9.1 9.6 13.5
CSHON 18320 59 148 19.0 3825 393
(SANGUERE) 18318 62 156 19.7 3808 38.7
DCSH-25 62 214 21.5 3583 30.5
DCSH-24 62 238 27.1 3400 23.8
§-35 (CHECK) 64 212 26.4 2745
L.S.D. AT 5% 5.2 36.5 2.7 1001.3
CV. (¥) 5.1 12.2 7.6 4.2

SIGNIFICA

NT AT 5% LEVEL; ** SIGNIFICANT AT 1% LEVEL.

Tahle 3: NATIONAL SORGHUM STRIGA RESEARCH PROGRAM (SCREENING)-1990

LOCATION: NDO¥ROLE, NEAR HARGUA.

TRIALS  SELECTED DAYS TO S0%%% 1000 GRAIN#* STRIGA_Counr GRAIN YIELDA#
FLOWERING WEIGHT (GRAHS) (RG/HA)
60 DAYS  HARVEST
NSSH
(5-251 59 30.2 124166 114583 5362
(5-210 56 35.2 131250 101666 4983
(5-278 55 29.0 139166 152916 4704
CS-95 {RIS.CHECK) 56 29.9 147916 154583 4750
FRAHIDA (RES.CHECK) 59 28.5 37916 42916 4266
(R60B (SUS.CHECK) 53 23.0 247917 335000 928
L.5.D. AT 5% 2.6 1.8 - - 1101
C.V. (%) 2.7 8.4 78.3 83.4 16.3
WCASST  FCSV-1164 BF 57 - 451562 347395 4291
IC5V-1079 BF 59 - 154166 59895 4286
§-35 (1..CHECK) 57 - 186158 83854 3755
FRANIDA (RFS.CHECK) 60 - 96354 89583 2880
L.5.D. AT 5% 4.6 -- -- --
CV. (¥) 4.2 86.8 119.3 37.4

13 ]
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Table 4: Multilocation Sorghum Variety Adapation Yield Trial-1990 (Early Duration-Far-Horth Province).

SELECTED DAYS TO 508%% 1000 GRAIN#* GR AIN YIELD _ (KG/HA) RANK
ENTRIES FLOWERING WEIGHT (GRAMS) YOLDED**  TCHATIABLI**  SOUCOUNDOU OVERALL

HEAN
NAGAWHITE 62 - 25.5 BLEX] 3100 2937 325 1
BARLANG 67 28.1 2979 1995 2966 2647 4
GUEDENG-GUELING 67 29.9 2866 2341 2591 2600 6
(s-210 66 27.4 2983 2916 1881 2633 5
1CSV-111 63 26.5 2837 3375 2900 3037 2
CS-54 (CHECK) 62 28.0 2866 2704 2504 2691 3
5-35 (CHECK) 64 21.3 2616 2683 2316 2538 7
DAHOUGARI (CRECKR) 67 24.3 2379 1016 2229 187 21
HEAN 68 24.8 2565 2180 2039 2263
L.5.D. AT 5% 4.9 1.1 572.8 1045 - 1040
oV (Y) {.5 10.4 13.6 29.2 {2.2 28.7

** SIGNIFICANT AT 1% LEVEL.

Table 5: Multilocation Sorghum Varjety Adaptation Yield Trial -1990 {Medium Duration-North Province).

SELECTED DAYS TO 50%  PLANT REIGHT GRAIN YIELD (KG/BA) ___ _ RMNK

ENTRIES FLOWERING SOUCOUNDOU%*  SANGUEREM*  LAGDO**  OVERALL
GOUN. HEAR
C5-244 62 215 2416 2508 2260 2195 2
(5-251 63 198 2083 2629 1810 2184 3
(5-233 63 233 1916 2762 1651 2110 ]
(5-124 63 190 2500 1725 1901 2042 5
(s-313 64 226 1750 1908 2034 1897 6
ICSvV-210 69 188 1833 2408 1312 1851 7
CS-95 (CHECK) 60 202 2666 2529 2407 2534 1
HEAN 67 211 HA 1663 1753 1615
L.5.D. AT 5% 7.4 37.0 500.6 1206.5 459.8 775.8
CV. (%) 6.8 10.9 21.3 43.8 15.9 30.0

* SIGNIFICANT AT 5% LEVEL; #* SIGNIFICANT AT 1% LEVEL.




Table 6: Multilocation Pearl Nillet Variety Adaptation Yield Trial-1990 (Far-North Province).

SELECTED DAYSTO 50844* _ GRALN Y UELD (KG/MAL_  OVERALL % INCREASE

ENTRIES FLOWERING YOLDEO TCHATIBALI  GUETALEX*  MEAN  OVER BEST
CHECK

CPH - 24 55 225 1346 3387 2319 1.66

cr - 2 56 1912 1431 3559 2301 0.87

- 14 57 1775 1609 3190 2291 0.40

Mt - 16 55 1925 1328 3159 2% -

1KHV-8201 (CHECK) 56 1512 1759 3571 2281

HOURT (CRECK) 69 1034 1481 2809 1775

OVERALL HFAN 61 1567 1563 2962 2030

L.S.D. AT 5% 5.5 765.2 706.0 905.7 713.0

C.V. (1) 6.4 1.2 1.6 21.4 2.5

* SIGNIFICANT AT 5% LEVEL; #** SIGHIFICANT AT 1% LEVEL.
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5.2 SORGHUM AND MILLET AGRONOMY

5.2.1 INTRODUCTION

Most of the agronomic trials on sorghum and millet were conducted at the new IRA
farm at Mouda, Ndonkole (on farmers fictd), "Fehatibali, Guetale and Salak. In the filth year
of NCRE phase H, the research activities were expanded to tackle most of the major
production constraints of sorghum and miilet.

The major production constraints which were identified for rainy season sorghum
includes low and poor inherent soil fertility, low and erratic distribution of rainfall, problem

of the parasitic weed Striga, pests and discases, limiied wse
For post rainy season transplanted sorghum (muskwari), the major

harvest handling losses.

of animal traction and post

production constraints are limited residual soil moisture in the profile, manual land clearing
of weeds after rainy scason and manual transplanting,

5.2.2 OUTPUT AND ACCOMPLISHMENTS

GOAL: To develop inproved agrononic practices that w

sorghun and pearl millet,

RAINY SEASON_CROPS

1. Study on soil water
conservation and fertility
inprovenent hrough integrated
approach of crop, leguminous
trees.

2. Develop fertilizer nanagenent
practices for sorghun in
different cropping systens.

1. Fnouledga of optirun land
ninagerent systen to alleyiale
soll water conservation and
maintenarce of soil fertilit, in
Far-North province,

2.1 Cptinun rates on M,P and K
for sorghun qroxn in different
systons,
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i1l lead to higher and stable yields of

Exporinent was planted with
cowpea for uniforn cropping.
Tree and pigron pea have been
established according to
treatnsnt, Treatment crops will
be quown in 1991 cropping season
as an alley crop and tres-crop
assaciation, It is presumed that
trial will continue for at least
1-5 yoars,

(a) Soil sanples fron sub-plots
were collected, pronessed and
sent to T1TA for analysis. (b)
Optinun yield of sorqhun was
obtained with 40:20:20 in nost
of the systens tested, (c) Lower
rate of fertilizer nandnr in
serqhun/groundnuts association



Sub-Goal

Outputs

Acconplishnents

3. dentify appropriate cost
effective tochnologles for rainy
season sorghum and millet,

4. Develop management practices
to reduce yield losses due to
Striga, weed and insects,

2.2 Efficient production systes,

2.3 To reduce production risk
under a sorghus/based systea.

2.4 To find out the benefit of
planting local/inproved sorghun
in different ratios.

3.1 Quantification of payoffs to
different inputs so as to
reconnrend to farmers having
different resource levels.

3.2 Improved agrononic practices
for millet.

infestation.
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Sorghun and other crops in
association were planted in
June. The results indicate that
crop associations are more
efficient systens of production
of sorghum as compared to pure
cultivation of sorghua.

Experinents were planted at
three locations (Mouda,
Tchatibali and Custale). Data
yet to be analyzed.

Results indicate that there is
significant response to variety,
fertility and tillage practices.
A siqnificant interaction
botwoen variety, fertility and
tillage practices was obtained.

Local millet variety Mouri was
found to be inferior as compared
to TFHV-8201 and (HP-17 at two
loeations, Late planting
produced significantly lower
yield conpared to notnal
planting.

A1l the field evperinents on
Striga wera carried out at
Hdonkole, (1) Results indicate
that crop associations such as
coxpea and sorghun whon planted
within rows or on cano hill are
ef foctive In controlling Striga.
2. Uroa spray (201 solution) was
found effective in killing
Striga plant bagide othor
chenicals such as 2,4-D,
Paraquat and Garlon.

3. Inproved sorqhun varisty such
as £5-64 or 5-35 along with one
precnergenee harbicide and one
spray of 2,4-D to Striga was
very effoctive in controlling
Striga and other weads,



Sub-Goal

Outputs

Acconplishrents

HUSEWARL_ SORGAY

5. lmprove muckwari yield and
evaluate the potential of double
cropping un Vertisols in Far-
North and North provinces.

6. Evaluation of animal-drawn
equipeent,

7. Institutional developnent.

8. Professional improvement,

5.1 Agronoaic practices that may
fncrease muskwari yields.

5.2 Sequentjal double cropping
technology that increases
cropping intensity by 100% on
some Vertisols,

5.3 To increase the productivity
of Vertisols.

Low cost veeding, seeding, and
ridging,

7.1 Countarpart scientist and 2
to 3 technicians trained.

7.2 Creation of facilities for
ensuring soil analysis.
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Rainy season crops were planted
in June/duly. Result of malze
and cowpea Indicates that there
was no significant difference in
yield of uize and cospea when
planted either on flat or
ridge/furrow systens. Muskwari
is in progress,

Results obtained on farmars
field indicate that maize
planted for grann cobs was very
effactive in terms of total
return followed by maize for
grain and least was with cowpea.

The animal-drasn ioplenent
(field levellar and plough) were
evaluated and did well, It
noods to he modified to reduce
the draft.

One fiold technician was in
training at ICRIZAT, India. The
other field technicians and
counterpart agrononist are being
trained reqularly on-tha job.

Hn have received Jaboratory
equiprents which are baing
installed. Sore nquiprents are
haing used in the field (field
thornonetar and trncfonatars),

1) Bad visited ICRISAT, India
during hone levse in April,
1990, 2} Attended ASh Heeting
in San Antonio, Texas, USA in
Octobar, 1090,



5.2.3 OTHER ACTIVITIES

‘The present report covers the research activities of Sorghum and Millet Agronomists
located in Maroua (Far Novth provinee of Cameroon). Warkplan in detail is available in the
NCRE document "Annual Workplan for 1989-90". ‘T'he rainy season trials especially those
planned for long term, crop association and mixed cropping were conducted on the IRA farm
at Mouda and on IRA sub-stations at Guetale and ‘Tehatibali. Soils at Mouda are gravelly, and
Allisols with a shallow profife of 20-30cm deep, below  which a hard compacted
disintegrating parent material exists, 1n general, soils are poor in organic matter, total N,
available P and high in available-K content. ‘Texturally, soils are sandy loam with water
holding capicity of about 75-100min in the rooting zonc.

Soils at Guetale are alluvial with sandy loam wexture and low in total-N and organic
matter. The level of P and K are optimum. Soils at ‘Fehatibali are sandy in texture with low
total-N, arganic matter, available P and K. In general, soil at ‘Tehatibali is poor in soil
fertility and crop productivity .,

Trinls on Striga were conducted on a Strigg infested field near Ndonkole (a tarmers
ficld taken cn lease). ‘The soil is sandy clay loam with fettility status similar to that of
Mouda.

Trials on post rainy season sorghum (muskwari) were conducted an the witershed site
at Moudi and Salak on Vertisols baving high clay content and water holding capacity (150-
200mm of available water), tow in N and very low in available P,

The 1990 rainy season can be chatacterized as abnormal in the sense that rainfall
distribution was very crratic. At Mouda a total rainfalt of 683mm was received between 25
June and 30 August and prior to 25 June and after 30th Aupust rainfall was very inadequate
for planting. in Tune and tor matwity of crops in Septembes. However, the total rainfall was
normal (804 . 5mm).,

5.2.3.1 Opportunities for Proflessional Deyelopment

Mo R Ndikawa, the Cameroonian counterpart attended the Sorghum: open day
workshop otpamized by ICRISAT, West Alrican Sorghum Tmprovement Progiam at Kiano,
Nigeria from 11 12 September, 1990

Dr. 1. Singh attended and presented a paper in the ASA Annual eeting at San
Antonio, Texas from 21-26 October, 1990,

Agronomists participated in the reconnaissance survey carried out by 10U, Maroua
during the year, 1990, The on the job training was comtinued for technical stati and field
technicians in the arca of sorghum and millet agronomy .

Mr. Ngue, Technicien dAgriculture (T.A.) received a 8 months taining at ICRISAT

Headquarter at Hyderabad (india) from 231d March to 22nd November, 1290 in the arca of
management of field experiments in semi-arid tropics.
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5.2.4. RESEARCH FINDINGS

a) Rainy Scason Crops

5.2.4.1. Sorghum Response to_Fertilization under Different Cropping_Systems.

Ubjectives were (1) to quantify the response of sorghum to various fertilizer levels
grown in contrasting cropping systems (2) to monitor soil fertility changes under various
cropping systems.

5.2.4.1.1 Mcthods: The present experiment was started in 1987 at Mouda on a permanent
site with difterent cropping systems in main plots and seven fertility treatments applied only
to sorghum in sub-plots of a split plot layout with three replications. The intercrop was sown
in a row arrangement of | sorghum to two groundnut at 40c¢m spacing. Cotton cultivar
GlandLess was established at a density of 83333 plants/ha and fertilized at the recommended
rate of 200 Kp/ha of 22-10-15 compound fertilizer. Groundnut cultivar 1B-66 was sown at
40x20cm spacing and fertilized with 100 Kg/ha of single superphosphate. The component
crops in intercropping were fertilized proportional to the area they occupied in the system,

Soil samples (0-15¢m depth) collected from each plot before sowing and fentilizer
application in 1990 were air dried. powdered and sieved to pass through 0.5min sieve.
Samples were sent to 1ITA for analysis and results are still awaited.

5.2.4.1.2 Results: Yield data on sorghum grain presented in Table 2 indicate that continuous
cropping of sorghum year after year on the same piece of land will produce less yield at any
given fertilizer rate ac compared to where sorghum planted cither after groundnuts or cotton
or in association with groundnut. It can be noted from the data in Table 2 that response to
nitogen  lication was low without of phosphorus application.  Also continuous cropping
of sorghum may bring out serious problems of Striga (parasitic weed) and buildup of other
discases and pests. A crop rotation of cotton-sorghum  or groundnut-sorghum or
sorghuni/groundnut association wiil b more advantageous in terms of total yield and less
depletion of soil fertility. There were no significant yield increases in sorghum bevond 40
Kg N/ha with 20 Kg each of P2 05 and K20/ha in any given cropping systems. During the
year 1990 due to terminal drought (especially in September) reduction in groundnut yield was
covious. However, sorghum yield was not affecter! as the variety planted was of 90 days
matunty cycle (S-35).

5.2.4.2 Long and Short Cycle Sorghum Association with Groundnut Cowpea and Millet:

The objective is to determine the beneficial effect of growing long and short cycle
sorghum in association with various legumes and millet.

5.2.4.2.1 Method: Two sorghum cultivars (one long cycle local Walaganari with maturity
cycle of 125 days and a short cycle improved S-35 of maturity cycle 90 days) were
intercropped with millet (IKMV-8201 of 80 days maturity cycle), groundnut (IB-66 of 100
days maturity cycle) and cowpea (VYA of 80 days maturity cycle). The crops were sown
at appropriate times as per recommendation. Sorghum and millet were fertilized with 40 Kg
N and 20 Kg cach of P2 05 and K20tha. Groundnut and cowpea were fertilized with 10
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Kg/ha of single superphosphate (18% P205). The row spacing was 80 ¢m tor sorghun, millet
and cowpea and 40 cm for groundnut. A plant population of 62500/ha for sorghum and
cowpea, 25000/ha for millet and 125000/ha for groundnut were maintained. In crop
association, the population of millet, Cowpea and groundnut was reduced to half in
proportion to the area occupied by each crop in association,

5.2.4.2.2 Results: It can be observed from the data presented in Table 3 that yield in general
is low primarily because of a very low P level of the soil at Mouda. 1t is evident from the
results that a crop association such as sorghum+ groundnut or sorghum-+cowpea or even
sorghum +millet is advantageous compared to growing them pure. Behaviour of millet either
with short or long cycle sorghum was alike and could be due to the fact that the millet
variety IKMV-8201 matures in 80 days. The association of cowpea with long cycie sorghum
was found better in terms of total yickl as compared to a short cycle association (Table 3).
Association of groundnut with short or long cycle sorghum produced similar yields. The best
land cquivaient ratio (LER) was obtained by growing sorghum+ millet (short cycle millet).

5.2.4.3 Effect of impro nanee: ‘the

objective was to cvaluate the lmdel of difterent tcdlnolo;_.,lcal components on sorghum
production when applied singly or in combinations and identify viable technologies for
general recommendation.

5.2.4.3.: Method: The technology package was divided into four components viz variety,
fertility, plant population and soil preparation. The description of local and improved levels
are described in Table 4. Factorial combinations of all the four factors were evaluated in a
randomized block design with three replications.

5.2.4.3.2. Resulty: The efteets of cach factor and its interaction with others were examined.
Although the soils at experimental site were not homogenous, the overall effects between
vareties were consistent. Under high input (fertitizer) a proper tillage is needed as compared
to low input for improved vaicy. Overall there was significant ditference between local
(Damougart) sorghum and S-35 (improved) (Table 4). The interactions effect of variety,
feniility and tillage was found to he significant.  Contribution of tertility towards increased
yield was much higher compared to other factors tested in this study. At low level of fertility
the coatribution of increased plant population was negligible but at high fertifity level, the
contribution of increased pland population was impressive, especially in improved sorghum
varietics.,

5.2.4.4 Effect of Intercropping and berbicides on Striga control in sorghum:  Objectives
were (1) Lo identity the best crop combinations with sorghum to reduce the harmful effect of
Striga and {2) to tind chemicals (herbicides) which could be used cificiently and effectively
for controtling Striga in sorghum,

5.2.4.4.1 Mecthods: Two different experiments were ol an L Ndonkole on a farmers
ticld. The first experiment involved testing of di’.cent intercrop mixtures with two sorghum
varieties (Damougari a tocal one and $-35 an improved cultivar). The second experiment was
carricd out to test the cffectiveness of several herbicides including use of a concentrated
solution of urea to controt Strigy in sorghum. Details of treatments are given in respective
tables,
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3.2.4.4.2 Results: 1t was observed that intereropping of sorghum with millet or soybean or
cowpea is effective in reducing Striga population and produced impressive yields of both
crops in association. Planting cowpea and sorghum on the same hill or within the same row
may pose some practical problems but seems promising in terms of reducing Striga population
as compared to planting cowpea and sorghum in alternate rows. In sorghum/millet
association, the Stripy emergence was zero in the rows of millet indicative of non-
parasitization of millet by present strains of Strigg hermonthica (table 5). The variety S-35
seems to b+ more tolerant to Striga compared to local Damougari. In general, the emergence
of Strigi ~ »-35 was fow compared to Damougari. On average cach Damougari plant was
surrounded by 10 Striga plant as compared to only 4 per sorghum plant in S-35.

Among herbicides, 2,4-D, Garlon and Paraquat were found to be very effective in
controlting the Striga in sorghum (Table 6). A directed spray of concentrated urca (20%
solution) was found very elticient in controlling Steiga and improving sorghum yicld. The
effectiveness of urea spray was higher in $-35 compared to local variety Djigari.

The emergence . Striga plants in Djigari was higher as compared to S-35 (Table 7).
Lower emergence of o riga was observed in 2,4-D and Paraquat sprayed plots in both
varicties of sorghum.  Although the late emergence of Striga in urea sprayed plots was high
it did not reduce the grain yield of sorghum in both varictics. Study needs further
verification including different concentrations and more than one spray.

5.2.4.5 Evajuation of Packages for Striga Control in Serghym:

The ohjective was to test the available package of practices in order to minimize the
haruful effect of Striga on sorghum,

5.2.4.5.1 Method: The experiment was carried out at Ndonkole using § treatments including
one farmers practice. The details of the treatment combinations are given in Table 8 along
with resulte

5.2.4.5.2 Results: Results preseited in Table 8 indicate that Striga emergence in general was
very low in most of the treatments except in treatment-5 where Tocal farmers practices and
variety was used. In this study a high dose of N fertilizer (80 Kg N/ha) was used. ‘The high
level of N might have caused low emergence of Strigg and high grain yield.

Use of a tolerant sorghum variety (S-35) with pre-emergence herbicide at planting at
high fertility levet followed by spray of Trichlopyr (31/ha) seems to be an effective and
cfficient way of controlting Striga in sorghum (Table 8). Study needs further investigation.

3.2.4.6. Comparative Performance of Sorghum Coltivars inctuding %ybrids under graded
fedility level ip Striga_and _non Striga_infested field:  The objective was to evaluate two
hybrids received from the Seed Multiplication Project of USALID, Garoua along with
improved open pollinated sorghum variety S-35 and local Damougari under Striga and non
Striga infested conditions.,
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5.2.4.6.1 Mcthod: Two experiments (one at Ndonkole in a Striga infested field and another
at Mouda in a non-Striga infested tield) were carried out using two hybrids (8319 and 8320),
S$-35 (an open pollinated improved cultivar) and a local Damougari sorghum. These four
cultivars were tested at 4 levels of N (0,30,60 and 90 Kg N/ha). The fertilizer treatments
were in main plots and sorghum cultivars as sub-plots using a split plot design with 3
replications.  Grain, and stover yields were recorded at harvest whereas the Striga counts at
Ndonkole was made wecekly starting the 8th week after planting.

5.2.4.6.2 Results: Results presented in Table 9 on yicld performance indicate that hybrids
were batier than the open pollinated sorghum S-35. At Ndonkole where the field is heavily
infested with Striga the yield of hybrids were even less than the local sorghum Damougari
(Table 9). At Mouda the performance of hybrids at high fertility levels was at par with $-35
and better than the local varicty Damougari. it is worth mentioning here that soils at Mouda
are very low in soil fertility with shallow profile depth (ranging between 20-30cm) and
gravelly  In field observation it was noted that the lodging rate of sorghum towards grain
filling swage was very high (70-90%) in hybrids as compared to $-35 and local varieties. The
high rate of lodging caused poor grain fulug and reduction in yield.

5.2.4.7 Comparative_performance_of Improved and Local Millet cultivars vader
different planting dates and fertility levels:

The Objective of the trial is to find the yield performance of improved millet cultivars
in comparison o local ones when planted at different times and at different fertility levels in
two different environments.

5.2.4.7.1 Mc¢ihod: Two experiments (one at Mouda and another one at Guetale) were
carried out using three millet caltivars (Mouri as local, IKMV-8201 and CPM-17) with two
fertility levels (20:10:10 and 40:20:20 kg/ha of N, P205 and K20 respectively), and two
planting dates (last week of June and 2nd week of July). The 12 treatment combinations were
tested in randomized block design with 4 replications. The hiometric observations and yicld
were recorded from net plot size of 32y,

5.2.4.7.2 Results: Results on prain yields of millet cultivars presented in Table 1) indicate
that local variety Mouri is inferior in yield performance compared to improved millets IKMV-
8201 and CPM-17. Reduction in vield of improved as well as local variety was quite high
when planting was done in middle or late July (D2). At Mouda the variety IKMV-8201 was
best anmong the varicties tested at both tedtility levels and planting dates whereas CPM-17 was
found best at Guetale when planted in late June (D1) but for late planting the IKMV-8201 is
better compared to CPM-17 or local Mouri (Table 10). Low or no significant response of
mitlet was observed to fertifity level at Guetale as compared to Mouda. Soils at Guetale are
alluvial and high in fertility level compared to the soils of Mouda.

b) Post Rainy Scason Sorghum (Muskwari)

5.2.4.8 Liffect of Dikes on Muskwari Sorghum

The abjective was to find out the effect of dikes made in the rainy season on the
performance of muskwari in the post rainy scason,
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5.2.4.8.1 Method: An experiment was set up at Salak to evaluate the effect of planting on
a flat and diked area 7.5x15m size on muskwari sorghum. Large plots (30x15m) were used
for realistic assessment of the effects of these fand management treatments. The trials were
conducted on Vertisols having high clay content and water holding capacity. The crop was
transplanted at 1x1m spacing with 2 seedlings per hill,

5.2.4.8.2 Results: The crop establishment was good in both cases (about 94.5%). There was
no signifi-= difference between planting on flat and diked land in respect to grain yield and
panicle weight. The area is nearly flat and water-logged with very poor drainage and as such
the moisture status in the profile under these two situation was very similar.  Making dikes
could be beneficial in sloping lard where rainwater runof! is high. (Table 11).

5.2.4.9 Response of Muskwarj to Fedilizer and supplemental irtigation: ‘Fhe objective was
t evaluate the response of muskwari sorghum to fertilizer and supplemental irrigation,

5.2.4.9.1 Methods: Five treatinent combinations of irrigation and fertilizer were evaluated
in randomized block design with 4 replications at Salak. Mukswari sorghum was transplanted
in the first week of October 1989 at Ix1m spacing with two plants/hill. Fertilizer was applied
in 4 deep hole adjacent to the planting hole at 30¢m depth. The first irrigation of Scm was
applied at 30 days after transplanting and a second one (5em) 60 days after transplanting,
The yield and other data are presented in Table 12.

5.2.4.9.2 Results: Scedling establishment was very good. In the treatment where two
irrigations along with 30 Kg cach of N and P205/ha was applied, the crop establishment was
100%. Fertilizer without irrigation was not very effective in terms ol improving grain yicld.
Application of one irrigation (S¢m) after one month of transplanting increased the yield signi-
ficantly. A 68% increase in yield over control was obtained by fertilizer application along
with two irrigations (Table 12). Supplemental irrigation in dry scason is possible only by
collecting runoff during the rainy scason.

5.2.4.000 performance of Muskwar at ditferent dates and depths of transplanting:  The
ohjective of the trial was to find out the interaction between depths and time of transplanting
muskwari sorghum.

5.2.4.10.1 Method: An experiment was established using 3 dates and 3 depths of
transplanting muskwari in 1989-%() crop season. The transplanting of muskwari was done at
IxIm spacing putting two scedlings at each hole. The depths of transplanting were 10, 20
and 30cm (correspond to DI,D2 and N3) deep on 20th September, and 20 October. The
experimental design was split plot with date of transplanting as main plot and depths of
transplanting as sub-plots with 3 replications.

5.2.4.10.2 Results: Results obtained on grain and stover yicld as well as plant establishment
are presented in Table 13, 1t can be noted trom the data that there was no significant yield
difference when transplanting was done in September or 1st October. However, lower grain
yield was obtained when transplanting was done at shallow depths (10¢m) in October as com-
pared to deep transplanted. s also interesting to note that transplanting can safely he done
at a shallow depth (10-20cm deep) in the carly transplanted crop (up o last week of
September) without decreasing the yickl. Delayed transplanting of muskwari definitely needs
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deeper holes and will have the risk of low seedling establishment. 1f the farmers are careful
and ready to transplant muskwari early (last week of September) then they can save labor cost
of transplanting muskwari (making hole of 10-20cm decp which requires less Yabor as
compared to making 30cin deep holes when upper soil layer is dry by delaying the
transplanting).

5.2.4.11 Operation;
The objectives are (1) to explore the potential of sequential double cropping in Vertisols by
growing a rainy scason crop preceding the traditional muskwari sorghuin and (2) to explore
the possibility and economics of using excess runoff collected in the rainy season as
supplemental irrigation to the dry season crop.

5.2.4.11.1 Mcthod: A water tank was constructed in December 1987 with a storage capacity
of 1700 m® runott water coming from 2.3 ha area. The area was graded to achieve an average
land slope of about 0.2% so that the excess rain water collected in the reservoir through
connecting drainage channels.

During the rainy season of 1989, seven treatments with two replications were tested.
Immediately atter harvesting or in the standing rainy season crop; muskwari sorghum was
transplanted between the fast week of September and first week of October. Later on three
irrigation treatments to muskwari (5em and 10cm) were superimposed by splitting the main
plots used in rainy season. To muskwari, one irrigation of Scm was given after one month
of transplanting and two irrigations (S5cm cach) were given one and two months after
transplanting.  The plot size varied from 400 to 1100m?.  No other input was given to
muskwari sorghum. The maize and cowpea in rainy season were fertilized at the
recommended rate of fertilizers (maize H0:45:45 kg/ha of N, P205 and K20 respectively and
cowpea with 100 Kg single super-phosphate/hay).

5.2.4.11.2 Results: There was no significant yield difference of maize and cowpea when
planted cither on ridge/furrow svstem or on flat, This was due to the fact that there was a
gentle slope to facilitate the drainage of excess rainfall so as to avoid water logging and at
the same time allow enough time for the rain water to infiltrate through the soil profile.  All
the systems tested aincluding improved fallow (crotalaria and plowed fallow) produced
significantly higher yields of muskwari as compared to a farmers traditional system at zero
level of drrigation, A similar trend was obtained with one and two irrigation treatments
(Table 14y, The mean muskwari yield did not ditfer significantly where the preceding crop
was either maize or cowpea or crotalaria (as green manure crop).  Even the plowed fallow
(one plowing was done in August) improved the muskwari yield by 28% over the farmers
traditional method of muskwari cultivation,
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http:5.2.4.11

Table 1: Mean Annual Rainfa!l (mm) during 1990 at different Locations

Fonth Dacade Painfal)___(mm) e
Houda Salak Guetale  [chatibali
April 1 - - - -
2 10.5 1.7 6.0 -
3 24.5 25.5 2.0 33.0
Total 35.0 27,2 8.0 33.0
Hay 1 - 6.6 20.0 44.0
2 6.5 - 36.0 61.0
K} 40.0 16.7 10.0 3
Total 6.5 23.3 66.0 108.0
June 1 60.0 12.9 33.0 16.0
2 20.0 7.3 4.0 2.0
K} 203.0 103.3 29.0 11.0
Total 283.0 153.5 106.0 29.0
July 1 717.0 64.6 38.0 21.0
2 §3.0 115.1 127.0 98.0
3 57.0 86.1 55.0 27.0
Total 222.0 265.8 220.0 146.0
Auc 1st 1 51.0 30.1 19.0 2.5
2 64.0 86.8 114.0 61.0
K} 63.0 33 72.0 30.0
Total 178.0 196.0 235.0 163.5
Septenber 1 8.0 13.2 78. 96.0
2 35.0 29.4 16.0 37.0
3 19.0 0.8 1.0 45.0
Total 62.0 43.4 95.0 178.0
October 1 9.0 21.0 36.0 -
2 8.0 - - -
k! 21.0 2.2 - 23.0
Total 18,0 23.2 36.0 23.0
Grand Total £64.5 6324 766.0 680.5
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Table 2: Response of Sorqhum to Fertilizatior in different
Cropping Systezs at Mouda, 19%0

Fertility Level Grain Yield {(Kg/ha) under different Cropping Systen

N: P205: K20 8286~ €-8-C-§  G-S-G-8  S/G - S/G _ S-C-CP-S
{Kg/ha
0:0:0 767 1291 1580 948/247 1532
0:20:20 1810 2218 2422 1210/318 1998
20:20:20 2115 2677 3003 1570/391 2636
40:20:20 2593 2914 3061 1384/378 2789
60:20:20 2522 2869 2888 1384/313 2543
202 0:20 1054 2021 2530 1237/299 1520
20:20: 0 1993 23132 2885 1520/378 2169
Hean 1838 2332 2624 1322/331 2169
SE+  System 77; Fertility 90; System x Fertility 201
cy. (3 17

§-5-5-S - Continuous sorghuz (Froe 1987 to 1990)
C-5-C-§ - Cotton - Sorghus - Cotton - Sorghum
G-5-6-S - G'nut - Souqhun - G’nut - Sorghum
§/G...5/G - Sorghus and Groundnut association
§-C-CP-S - Sorghua - Cotton - Cowpea - Sorghum

Hean Yield of pure groundnut from adjacent plot = 750 Kg/ha

TabJe 3: Studies on Sorghum Based Crop Association, Mouda, 19%0

Crops/Crop Association Grain Yje)d {Kg/ha) LER
Short Cycle Sorghua {Fure) 1467 1.00
Long Cycle Sorghua (Fure) 1328 1.00
Cowpea (Fure) 581 1.00
Hillet (Pure) 750 1.00
Groundnut (Fure) 901 1.00
Short Cycletlong Cycle sorghus (1:1) 710 + 631 0.96
Short Cycle Sorghum ¢ Cospea  (1:1) 1332 + 254 1.34
Short Cycle Sorqhum + Groundnut {1:1}) 1130 + 460 1.28
Short Cycle Sorghum + Millet  (1:1) 1095 + 685 1.65
Long Cycle Sorqhun + Cowpey 1:1) 1309 + 319 1.53
Long Cycle Sorghun + Groundnut (1:1) 1150 + 383 1.28
Long Cycle Sorghum + Hillet (1:1) 1244 + 526 1.63




Table 4: Response of Sorghuz Cultivars to Technology Conponent at Mouda, 1990

Level of Component Technology Grain Yield Stover Yield
{Kg/ha) {(Kg/ha}
Local Irproved Local [aproved

(Damouniri) (5-1%) (Damougari) (5-35)
Fertility Population Tillaga
Low Low Zero 808 1337 2n 2892
Low Lou Conventional 951 1452 3054 2690
Low Bigh Zero 740 1325 21 3216
Low Righ Conventional 1225 1309 3256 2933
Righ Low Zoro 1207 1371 2710 2923
Righ Low Conventional 1350 1761 3398 3054
Righ figh Zerp 1152 2017 M 3641
High High Conventional 1408 219 3924 3752
Hean 1105 1596 3270 3138
SEt For variety or fertility or population or tillage is 48 N.S.

(Var.zty, fertility, and tillags are significant)
but other interactions are non significant.
c.v. 18 23
1. Fertility Low  (20:10:10 Kg/ha each of N, P205 and K20)
Bigh (40:20:20 = v * v » wowy
2. Population  Low (41666 plants/ha by S0ceiélcm with tso plants/hill)
Digh (62500 " * * Becaxdocm T 0w )

3. Tillage Tero (No land preparation before planting)

Conventional (Land preparation by animal traction or by tractor)

Table 5: Integrated Approach to Striqa Kanagement and Yield Performance of Sorghum at Ndonkole, 1990

Grain Yie)d (Kq/ha)

Treatnent Combination Striga count/H at different stages

amouyiri 5-35 Nean 8 Week Haryest
(V1) {V2) vl V2 vl v2
Check (Striga not controlled) 3356 2675 3016 76 15 113 2
Check (Striga and othsr wesds
controlled 3806 3628 m 3 il 53 17
2,4-D Spray (2Kg a.i./ha) 389 1282 1056 b3 2 % 7
Garlon (1.5% spray) 3275 1087 4031 5 12 13 3
*FAO Approach 2903 3783 3353 63 25 66 54
Sorghun cowpea Asso.(1:1 rous) 2532/670 2887/818 2738/759 36 4 68 49
Sorghun/Soybean Asso.(1:1 rows) 2189699 2563,833  2376/766 34 i 47 28
Sorghus/Millet Asso. (1:1 rows) 1558/1291 22161080 1887/1186 42 24 49 11
Sorghun and Coxpaa (planted in
the sane * 39027155 42237108  3862/132 48 19 55 4
Sorghun -osper planted in
tha same pocket 3116787 4590/88 4003/88 32 21 19 14
Hean RN 3493 39 28 51 2l
SEt Variety 112 5 8
Treatpent 252 252 12 17
VYT 356 3% 17 24
C.V. (Y) 19 85 118

# Chenmical use is excludad froa FAQ package to evaluate the effect of package without chemical.
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Table 6: Effect of Somo Aerbicides on Striga Control and Sorghum Yield at Ndonkele, 10%)

Treateent _Grain Yield (Kg/ha) . st je
Djigari S-35 MHean Djigarf S-35  Hean
1. Check {Striga not control but other weeds are cont.) 876 1401 1118 1895 3200 1047
2. Hand reeoval of Striga and other weeds 1604 2080 1842 6495 5365 5930
3. 2,4-D (2 Kg a.i./ha) 2137 3326 2732 6965 5953 6259
4, Urea spray (20% solution) 2444 4066 3255 5742 5553 5648
5. Buctril (2 1/ha) 2142 3643 289) 6212 1706 5459
6. Paraquat (1 kg a.i./ha) 2481 3567 3024 6401 5836 6118
Hean 1947 3014 6118 5036
SEt Varlety 106 138
Treatnont 184 586
TXV 260 828
cV. (Y 2 30

Table 7: Effect of some herbicldes on Striga counts (NO/IZ) in sorghun at Ndonkole, 1490

reatgent Striga_counts/n? at different stages of crop grouth
__10th Week aftor planting At _Haryest
Djigari  S-35  Hean Djigari  S-35  Mean
1. Check (Striga not controlled but other
weeds are controlled) 1Y 27 80 158 20 89
2. Mand renoval of Striga and other weeds 93 40 66 82 31 57
3.2, 4D (2 fg a.i./ha) 2 6 " 39 5 2
4. Urea spray (20% solution) 139 " 77 17 60 88
5. Buctril {2 l/ha) 110 22 66 113 18 80
6. Paraquat (1 Kq a.i./ha) 7 17 12 67 2 5
Hean 91 21 101 26
Sk Variety 12 1
Treataent 20 25
VYT 29 35
c.V. (%) 103 112
Table 8:  Evaluation of Packages for Striga Control in Sorghum at Ndonkole, 1990.
Grain Yicld Stover ¥ield _____ Striga Count_(»’_(at veeks)
(Rg/ha) (Kg/ha) 6 7 8 9 10 Harvest
Hean
1. Striga tolerant variety (C) pre-
energance herbicides (PE)+2,4-Dt
Garlon + 90 Kg H/ha 5298 6138 i 2 1 0 3 1 1.8
2. C+PE+HtDinithanatryne+Garlon 5377 7130 2 5 5 3 1 11 4.5
3. CtPEHNHZ,4-D at 3 wecks 4035 6944 3 2 5 5 3 0 3.0
4. C+PEN+Trichlopyr at 3 1/ha 6054 6634 2 1 1 0 8 0 2.0
5. Local sorghun variety+litfarmers
nethod of Striga control (hand Pull.) 4909 6138 8 26 37 28 7 § 18.3
SFt 127 212 N.S5. N5, .8, M.S. NS, H.S.
cv. (V) 26 15 153 163 145 14 224 222
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Table 9: Performance of Sorghum Cultivars Ircluding Bybrids at different Fertility
Levels and Location (1990).

GRAIN YIELD (KG/HA)

FERTILITY LEVEL HDOWKOLE HOUDA
(N, KG/HA) 8319 8320  5-35 DANOUGARI  MEAW 8319 8320  5-35 DAHOUGARI  HEAR
(LOCAL) (LOCAL)

0 945 1386 252 1798 1673 980 947 1177 61 909
10 088 3013 4273 3152 182 213 1908 2466 1274 1968
60 N5T 34T 4656 3378 3584 2704 2476 2779 2006 2491
90 3926 3113 5099 3584 3930 252 2652 2587 2000 2465
HEAN 719 %65 4147 2978 - 2060 2018 2252 1503 -
SEt  VARIETY 156 . 12

FERTILITY 193 A

VXF 386 162
Y. (1) 2% 14

Table 10: Performance of Hillet Varieties Under Different Planting Dates and Fertility Levels
at Houda and Guetale, 1990.

GRAINYIELD(KG/HA)

TREATHENTS HOUDA GUETALE
Vi V2 V3 V1 V2 V3
(LOCAL)  IKMV-820) CFH-17 (I0CAL)  1KMV-8201  CPH-17
HOURE HOURI
Dl F1 557 1027 15 912 1453 1374
Dl F2 686 1327 887 899 1333 1635
HEAN 622 nun 811 906 1393 1504
D2 F1 267 534 483 472 1084 1131
D2 F2 359 690 536 509 1347 813
HEAN mn 612 510 490 1215 972
SEt VARIETY 43 83
DATE OR FERTILITY 35 68
INTERACT10N N.5. N.S.
C.V. (1) 25 k)|

DI - NORMAL PLANTING DATE

D2 - LATE PLANTING

FI - 20:10:10 (K, P205, K20, KG/ha)
2 - 402020 (" 7 o w
N.S.- NON-SIGHIFICANT
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Table 11; Effect of Transplanting on Plat or Dikes made in Rainy Season on Muskwari
Sorghus at Salak, 1989-90

TREATHENT PLANTS HEAD WT. GRALN WT, STOVER WI, 1000 GRAIN
PER HA {G/HEAD) {KG/HA) {RG/HA) WI. (G)
DIRES 18896 79.8 1185 2140 46.87
FLAT 18895 79.1 1186 1823 47.61
SEt 144.3 5.1 7.4 119.5 0.60
C.v. (V) 2.2 18.0 18.5 17.1 3.6

Table 12: Bffect of Supplemental Irrigation and Fertilizer Application on Muskwarl
Sorghun at Salak 1989-%0

TREATHENTS PLANIS READ WT. GRAIN WT. STOVER WI. 1000 GRAIN
PER HA {G/BEAD) (KG/HA) (KG/HA) WT. (G)

CONTROL 18819 95.5 1150 2375 45,23

JON + 30 P205 18125 104.1 1211 2243 47.33

NO IRRIGATION

NO FERTILIZER 19275 106.4 1326 2326 7.4

ONE IRRIGATION

300 + 30 P205 19166 119.3 1607 2375 46.77

ONE IRRIGATION

308 + 30 P205 20000 130.4 1937 2604 46.93

THO IRRIGATIONS

SEF 126 7.0 80.4 146.4 0.96

C.V. (%) 7.6 12.6 11.1 12.3 i1
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Table 13: Performance of Muskwari Under Different Dates and Depths of Transplanting, Mouda, 1989-90

DATE GRAIN YIELD, KG/HA PLANT ESTABLISHHENT STQVER YIELD, KG/HA
(3)
D1 D2 D3 MEAN Dl D2 D3 HEAN DI D2 D3 MEAN
20 SEPTEMBER 864 869 947 893 94.2 925 93.3 933 2417 2521 2708 2549
1 OCTOBER 811 928 976 905 75.8 86.7 85.8 82.8 23715 2375 2625 2458
20 OCTORER 55 726 804 698 41.7 65.8 62.5 S56.7 1667 2125 2375 2056
HEAN 47 841 909 - 70.6 81.7 80.6 - 2153 2340 2569 -
SEt DATE (HEAN) k1| 3 162
DErTH (HEAN) 23 3 94
DATE X DEPTH 19 5 163
C.V. (3) 10 10 14
D1, D2, AND D3 ARE RESPECTIVELY 10, 20, AND 30 CHM DEEP HOLES FOR TRANSPLANTING,
Table 14: Muskvari Based Double Cropping, Mouda, 1989-90
RAINY SEASON = DRY SEASON GRAIN YIELD, KG/BA
CROPS CROPS RAINY SEASON HU S KW ARI
IO Il 12 HEAH
MALZE (FLAT) = HUSKWARL 3899 1073 1192 1376 1214
HALZE (RIDGE) =~ HUSKWAR] 3853 1003 1226 1510 1246
COWPEA(FLAT) = HUSKWARL 1190 1050 1265 1463 1259
COWPEA (FLAT = HUSKWARI 1208 1029 1282 1506 1212
CROTALARIA (G.K.)-  MUSKWARI - 1053 1329 1492 1291
PLOWED FALIOW = HUSKWAR] - 886 1029 1115 1010
NATURAL FALLOW -  HUSKWARI - 683 693 783 720
HEAN %8 1145 1321 -
SEt (HUSKWARL) CROPPING SYSTEMS k)
1RRIGATION 13
CROP.SYST.X IRRIG. kE|

Cv. (¥)

{

Ty, Iy, AND T

G.M. - GREEN

YINURE.

162

REPRESENT 1ERO, ONE (%(H) AND TWG (20CH) IRRIGATION RESPECTIVELY,



6.1.1 INTRODUCTION

6.1 BAMBUI-TLU

The 1990 on-farm rescarch program was more ambitious than in any previous year.
The return of two researchers (Samatana and Meppe) from MSc training in the U.S. made
this possible. The program included a survey of farmers’ traditional waize stores, maize
variety trials in the mid and high altitude zones, exploratory maize trials in 2 new research
domains, a second year of maize NxP response trials in the Bui highlands, a 4th year of
maize-rice cropping systems trials and 2nd year of second generation irrigated rice variety
trials in Menchum Valley. Over 90 TLU-implemented maize and rice trials were set out in
farmers” fickds in 8 Divisions in the North West and West Frovinces.  An additional 50
farmer managed maize trials were carried owt, and 300 maize minikits distributed to extension

workers in the 2 Provinges.

6.1.2 OUTPUTS AND ACCOMPLISHMENTS

GOAL: To increase farmer incomes in the North West and West Provinces through the developxent of
appropriate farming systess packages.

SUB-GOAL

OUTPUTS

ACCOMPLISHUERTS

A, RESEARCH

1. To describe farpors’
circunstances and identify
farmers’ constraints.

1.1 One completed survay of the

- solected zone, Report with

estirated storage losses.
Description of farner’ storage
practices. Haize evaluation model
reflecting farners’ use patterns
& storage losses.

1.2 Tine series data on food crop
connodities.

1.1 Sixty farm houssholds (30 in
nid-altitude zon~ and 30 in high-
altitude zone} were surveyed with
regards to miize storage
practices and use patterns,
beqinning in January. Honthly
sanples were taken fron each
farner’s storo for Jahoratory
loss assessnents. A Stored Haizg
Valuation Hodel was developed.
Obtained prelininary estimates of
losges.

1.2 The FAO-FILR Project has been
ronitoring 11 village narkets in
the Horth West Province since
August 1988. To avoid duplication
of efforts, the TLY s assisting
then with the tabulation and
graphic analysis of the prices,
and using these prices in the
analysis of TLYU vesearch results.
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SUB-GOAL

OUTPUTS

ACCOMPLISUMENTS

2. To test acavted technologies
under farmers’ conditions.

1.3 Estinate the optimal levels
of § and P for a maizetbeans
intercrop in the Bui highlands.

1.4 Identification of factors
liniting pruductivity of a
rajzetbeans intercrop in 2 new
zones,

1.5 Identification of leguminous
green manure species that will
improve soil fertility for a
raizetheanstpotato intercrop.

2.1 Identification of an adapted
maize variety for the highland
zone. Verification of 4 new maize
varjeties with specific desirable
characteristics for the eid-
altitude zone.

2.2 Estimates of performance of
Improved xaize varietics on
farmers’ fields & under farwers’
nanagement. Estimates of yield
contribution of improved variety
and fertilizer,

2.3 Evaluation of a more
intensive cropping systens for
irrigated rice farmers who
single-crop rice.

1.3 NP response trials were
repeated on 19 of the 20 farms on
which the trial was carried out
in 1989. All 19 sites were
harvested, and the results are
presented below,

1.4 This trial was designed to
estimate the potential responses
of a malzetbeans crop association
to N, P, maize planting density
and pajze variety. It was planted
on 10 fares in 2 now research
domains (Donga-Mantung and
Fundong highlands). The results
are presented below.

1.5 Three lequninous green vanure
species were relay planted into a
standing maizetbeanstpotato crop
at the time of the potato harvest
(July-August), on 10 fares in the
DBui highlands. Results are
presented belou,

2.1 Three new naize varieties for
the high altitude zone (51500 a),
were tested in 4 replication
trials on 14 fares in 3 highland
sub-zones. Four new mid-altitude
varieties were tested in 2
replication trials on 27 farms in
3 nid-altitude sub-zones. The
results are presented below.

2.2 Three hundred ninikits, for
testing 9 inproved maize
varieties, were distributed to
village extension workers at 50
agricultural posts throughout the
NP and WP, The return rate for
observation fores was similar to
previous years (~40%). Results
are presentad below.

2.3 Mter 3 consecutive years on
the same 4 farns, the trial
(slightly rodified) was eytended
to 6 additional faras in the
Henchun Valley. Results are
presented belou,
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SUB-GOAL OUTPUTS

ACCOHPLISHHENTS

2.4 Estinates of perforaance of
new rice varieties with improved
grain quality on farmers’ fields.

2.5 Farner assessnonts of new
paize varieties and fertilizer
rates, under real farmers’

conditions,
B GENFRAL 1. One junior researcher and
L. Institutional Development. three technicians trained in

FSR/E skills.

. Professional Improvement. 2. Presentation of Papers.

2.4 For a second year running, 3
new rice varteties were tested
against an earlier released NCRE
variety plus the farsers local
variety, on 10 farms in the
Henchun Valiey.

2.5 Seed ¢ RASAL maize variety
and fert: .zer were provided to
farners throughout the mid-
altitude zones in the HWP & WP.
The maize was planted and
completely managed by the
farmers, The TLU tean harvested
the KASAI plot and a sample plot
of the farmer’s local maize
variety on 28 farns. The results
are presented below.

1. The junior researcher and
technicians participated actively
in all aspocts of the TLU on-fare
research progran. They gained
erperience in the following
areas: research design (trials
and survey), trial and survey
implezcntation, data collection,
data tahalation, and computer
data entry and processing.

2. Ncliugh, Samatana and Meppe
subnitted papors tor the AFSR-E
Symposiun at Michiqan State
University. Hcllugh and Heppe
attended.

6.1.3 OTHER ACTIVITIES

Other activitics of the TLU-Bambui during the year included the following.
- Participated in the "TLU Methodologies Workshop™ in Yuounde (8-12 January).
- Participated in the "Food crop and Agro-forestry Research Planning Meeting® for the

Western Highlands, hield in Bamenda (29-31 January).

- Met and consulted with Ms. Mary Beth Wertime-Walker (Associate Peace Corps
Director for Rural Developent), re: collaboration of NCRE with a Peace Coips

Apro-fotestty Project in the North West Provinee.

- Two students from the Institute of Rural Development (DR, ex: CUDS), Wirsiy Eric
Fondzennyuy (3rd year Ingenicur des Travaux agricoles cycle) and Awondo Martin
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(4th year Ingenicur Agronome cycle), did their practical training with the TLU-
Bambui, and wrote "Stage” reports. Awondo Martin will return next year to do his
memoire research with the TLU.

= Worked with Dr. Ajaga Nji (IDR-Dschang), other IRA rescearchers, MIDENO,
PAFSAT and RTC-Mfonta, 1w nrepare a ‘Technical Maize Bulletin that is to be
published at Dschang,.

- Participated in a MINAGRI seminar entitled "Formation-Vulgarisation™ at Mbouda
(April).

- Samatana and Meppe presented seminars at IRA-Bambui on the subject of their MSc
theses done at New Mexico State and Oklahoma State Universities, respectively.

= An American student (Kirk Lange) with the "Lxperience in International Living"
program visited Bambui for 2 weeks (May), traveling out with the 'TLU team to
villages in Ndop to carry out a survey ol farmers for his rescarch project.

- Ms. Sarah Jackson, a British agriculture/health-care volunteer in Akwaya (SWP),
visited IRA-Bambui for | week of orientation (4-8 June), and spent much of her time
with the TLU team,

= AnlITA team (Drs. Fischer, Spencer, Mutsaers, Smith, Swift and 1zak) visited [RA-
Bambui (23-25 August), and made visits to TLU on-farm trial sites in Ndop Plain and
the Bui highlands,

= The TLU team organized farmers meetings in 5 villages each in Ndop Plain and the
Bui highlands, to discuss the on-farm research program,

6.1.4 RESEARCH FINDINGS

Farmers maize storage sur vey.

Both rapid rural appraisal and formal surveys have consistently shown naize storage
losses to be of primary concern to farmers in the Western highlands of Cameroon., Storability
ranks very high among the maize characteristics considered by farmers in their assessment
of new varictics.

The introduction of new maize varicties (COCA, KASl) hoosted the yicld potential
of maize farmers by as much as 1 (0 2 tons. The new varicties have been well received for
their taste and cooking characteristics. However, farmers regularly complain that the larpe
denty (soft) grains do not store as well, under traditional storage conditions, as the small
flinty (hard) grained local varieties.

In the mid to high altitude zone of the North West Province, maize is harvested from
late July until carly November, depending upon planting date, variety and altitude, which
ranges from [00O0 to 2400 m. It is cither 1) dried in a loft above the kitchen fire ("banda™)
and stored there in the husk; or 2) completely or partially dehusked and air diied on 1aised
platforms ("wunchum" and "tapkwa”) or hanging from the caves of the house, and then
stored in a rectang.aar bamboo silo ("nchang™) in the car. The first drying and storage
method is practiced at the lower elevations where harvest oceurs at the heipht of the single
rainy season (March-Octobery, and the second at higher altitudes, where it is harvested shortly
before the onset of the dry scason (November-February),
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A minority of farmers use a chemical insecticide (acteliic 2% powder) to control
storage insects (principally, the maize weevil Sitophilus zewmais), which is the main source
of storage losses.  Others use locai aromatic plant materials;  while the majority use no
control methods whatsoever.

The maize is stored  from one harvest o the next;  barring carly depletion of the
stock, as a result of insullicient production, unexpectedly farge demands on the supply and/or
excessive storage losses. ‘Phe maize is removed piccemeat over the storage period  t weekly
to fortnightly intervals Tor consumption, sale or animal feed. During removal Trom the store,
the maize cars are dehusked and graded into two categories: "good maize™ (for consumption
or sale) and "bad maize” (for animmal feed or sale as leed, or rarely, outright disposal).

Because of Tarmers expressed and revealed prelerences Tor maize with flinty grains,
the TLU has been enconraging the highland maize breeder to seleet for this characteristic in
the acw varictics being developed. However, at this point we have neither reliable estimates
of real storage losses (qualitative and quantitative) experienced by farmers, nor estimates of
the effect of grain type on stowage loss rates under farmers” storage conditions.

In January 1990, the TLU, in collaboration with the FAQO Postharvest Food Loss
Reduction Project (FAQ-PELRP)(Bawmenda), the IRA prain storage entomologist (Dschang)
and the IRA nwaize pathologist (Bambui), initiated a survey of farmess traditional maize stores
in two zones in the North West Provinee, ‘The ohjectives of the survey were: 1) o assess
real niize storage losses; 2) to identify and characterize insectand fungal agents responsible
for storage losses; wnd, 3) to estimate economic loss under varying assumptions about timing
of farmer's removal of maize from the store and susceptibility of the maize variety (grain
type) to weevil damage.

Thitty farmers were selected (non-randomy) irom 5 villages (6 per village) in cach of
the zones (total =060): - Ndop Plain (mid-aliitude) and Bui highlands (higiv altitude).  The
farmers were interviewed and 10-car samples removed [rom their stores every month
beginning in January and ending at harvest in August! September. ‘The samples were sent
to the FAO PEFLRPE Iabortory loc loss assessment studies;  and subsamples sent to the en-
tomologist and pathologist for idemtification of the inscets and fungi',

Loss assessment was hampered by the fate start of the survey (4 months into the stor-
age season, disallowing the base sampling necessary for the ‘Thousand Grain Mass | TGM]
method) and dependance on a single laboratory technician who gave priority to the processing
of samples from the storage trial program of the FAO-PELRP. As a result, samples were
olten processed 1 to 2 months after sampling, casting doubt < the loss estimates obtained.
= A second Tab technician bepan work with the FAO-FLRP in September. Sa the survey is
being repeated with a smaller smmple of famers® stores (20 plus 20), beginning, in October
for the mid-altitude zone, and December tor the high-aititude zone. A repoit of storage
losses will only be available next year.

' The entomology and pathology findings are reported in

their respective annual reports,
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The original interview, together with a short guestionnaire filled out monthly during
sampling from the store, provided information on the farm houschold, the initial quantity of
maize in the store, rates of removal from the store, family consumption patterns and
quantities sold during the year (Table 1), The survey latmers were 90% female; ranging
inage from 2! ¢ 82 (mean =40); with from 0 to 11 years of schooling, almaost half being
unschooled (mean--3); and, fiving in houscholds averaging 9 members,

The survey houscholds consume maize daily, and most often 2 to 3 times a day. By
far, Fufu-corn is the most common form in which maize is consumed.  Other forms
consumed, in order of importance are pap (a thin cereal eaten in the morning), cornchaff
(fried with beans), cornbeer and roasted cars.

The maize sampled in the stores in Ndop and Bui, respectively, was: 83% and 63%
Local variety (the rest were IRA improved varieties); 100% and 63% in the husk: 63% and
100% white: and, 73% and 77% tlinty or flinty-dent grained.  Fifty-three percent (53%) of
farmers in Ndop and Y0% in Bui used no storage pest control measures,

The quantities of maize reported e farmer estimates, based on standard local
measures (¢.g., jute bag and 15-fiter bucket). The estimated removal rate was cross-checked
by comparing it with independently clicited estimates of quantities consumed and sold. As
it wrned out, the estimated quantitics consumed and sold per week was only 10% above and
3% below the estinnted totals temoved from the store cach week in Ndap and Bui, 1es-
pectively (Table 1), At reported tates of removal, and assuming no storage losses, the initial
quantities stored would last 44 weeks in Ndop and 32 weeks in Bui.

Table |: Mean suemuy characteristics of howeeholds participating in
the farmers maize storage survey and their maize stores (n =130+ 30).

lUdop Plain Mni_Righlands

Iten Nean (5D)  MNedian Hean (SB)  Median
Farner':

t fenale 93.3 87.3

Ago 38.2 (13.2) 5.5 12,4 (9.7) 125

Education 210 (31 o 1.7(13.6) 4

{ vives 29(37) 2 1.2(0.7) 3

! children 54 (1.8) A 3.6 (2.1) 3

1 other househnld 15 (1.8) I 1.6 (2.2) 0.5
{ times maize is

is eaten per wook 1.7 (4.9) 14 2.1 (5.9) 21
Quantity consuned

por week (kq) 27.0 {16.5) 22.5 25.5 (10.5) 22.5
Quantity sold

per ueek (kg) 11.0 (16.2) 0 8.0 (20.4) 0
Altitude of store (n) 1200 [100 n range| 1900 ( 167} 1970
Initial quantity in

thn store (kq) 1526 ( 758) 1300 1113 { 802) 800
Quantity reroved fron

stote per woek (kq) 30,5 (19.5) 30 S (1.2)

' The farner is the person recponsible for nnaging the sarpled store;
rost often a wife. Itens 4, 5 & 6 indicate the total nurbor of wives,
childeen and other household menbers in the head of household’s conpound.
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Stored maize valuation model’:  In determining the value of the maize harvest (o
the farm family, farming systems economists typically evaluate net yield at a single price and
deduct production costs to arrive at a net retarn to the residual factors (e.p., farmer's labor,
management and Lind). However, this procedure does not adeguately maoded the true relative
benefits to the farmer, who, as described above, stores her maize rom harvest to harvest,
removing it piecemeal for food, feed or sale throughout the year.

A model was developed that values maize at the tine of temoval from the store, while
adjuszing for storage losses (quantitative and gualitatiz-¢), rate of removal from the store, and
charging qualities of food amd feed maize over thie storage season. “The modet cim be used
to estimate the e value of farmer’s storage losses; to compire maize varicties with differ-
ing resistance o storage pests (e.g., tlints vs dents);  and, to evaluate new storage
technotogies (e.g., use of storage chemicals and hermetic storage).

The principal equations in the model me as follows:

R = C1F
= C(A-O) (D -0,) (1)

Qi:(Qn‘Ra)(l‘Mi) (2)
Vo= (PG T PE )y (PG E) 3)

Where: R, is the total guantity (weight’) of maize iemoved from the store at the
beginning of the i stotage period. kg

G is the quantity of food or market quality maize removed from the store
at the beginming of the i period. fky)

F, is the guantity of feed quality maize removed from the store at the
beginning of the i period. [kg|

A, is the observed proportion of damaged prains in food and/or market
quadity miaize at the bepinning, of the @ period. (This represents the
acceptable levels of dangrged prains in maize destined for haman
consumption in the i" period. Tt is assumed that quality standards will
dectease over the course of the storage season, as supplies are drawn
down and maize prices go op. Theretore, A, should increase as one
ntoves away from the harvest,) 0<A < |

* This was the subject of a paper presented at the AFSRE
Symposium at MSU, 14~-17 October 1990.

> Weights based on shelled maize at standard moisture
content.
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0, is the observed proportion of damaged grains in feed guality maize at

the beginning of the i* period. 0<0 <1

D, is the proportion of damaged prains in the stored maize at the
beginning of the i* period. 0<b<

Q is the (elfective) quantity of maize remaining in the store at the end of

the i period. fkg)

M, is the marginal weipht loss for stored maize during the i* period,
L £ 2
expressed as a proportion of the quantity of maize remaining in the
store at the end of the previous period, Q,,.

\ is the total value of maize in Tarmer’s store to the Farm family. {CFA|
P the price of food guality maize in the i* period.  JCEA/kg)
P, is the price of feed quality maize in the i* period. ICEAKg)

This formulation of the model assumes that the farmer decides in advance the quantity
of food quality maize to be removed in each petiod; and continues to remove, dehusk and
sort the maize until she obtains this quantity (C). In this case the total amount of maize
removed Irom the siore (R) is a function of Coplus D, A, and O, The surveyed farmers
indicated in their monthly questionnaires that the quantity consumed per month was more or
less constant, giving credence to the above for mulation,

IT, however, it is found that the farmer only pre determines the total quantity remaved
cach period (R), and this is a function of the quaantity remaining in store at the end of the
previous period (Q, )% then the quantity of toad quality or consumption maize (C) will vary
with this quantity (R,), plus the same 3 variables fisted in the paragraph above. In this cise,
the maodel can he simply retormalated by making R, tanction of (), lep R OQ0/(13-0));
and solving equation (1) for C,, 1o determine how much lood maize is consumed or sold in
each period.

M igl—;’lll,ijmlc_lnzli7c_(_l_,;;ruumImns/_,s'u_yhc:ms) variely trial;

This was a continuation of the "secon generation™ on-fanm mid-altitude maize ariety
trial, initiated in 1989, Init, new open pollinated nitize varicties, with specitic advanta-
geous traits, were compared with selected varicties already released to farmers, plus the
farmer’s focal varicty. “Two additional varieties were added this year.

4

A mechanism suggested by Dr. Susan Almy (TLU~Ekona).

* First generation on-farm maize variety trials were run
from 1982 to 1985, and resulted in the release of COCA, BACOA and
KASAT for extension to farmers in the 1000-1%00 m zone in the
North West Province.
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‘The new vanieties and their salient chaacteristics ane: MSR (white, linty-dent, long
cycle, MSV-resistant), Synthetic 2 (white, Hinty-dent, long cycle, MSV-resistant), ATP (yel-
low, flinty-dent, long cycle, acid tolerant) and Early White (white, flinty-dent, short cyele,
short plant type). “The released varieties used as checks include: COCA (white, dent, long
cycle), KASAL (white, tlinty-deat, medium cycle, short plant type) and BACOA (ycllow,
dent, shott 1o medium cyeley. The "Local varicty™ can differ from village to village, and
even fatm to farm,

The 8 maize varicties were planted on faoms in thiee mid-altitude zones in the North
Westand West Provinees The desipn used was RCBD, with 2 replications per fam, The
experimental it was 30 squane meters (5 x 6 my; and the teial plor, 552 sq m (23 x 24
nicters). Fhe nxize planting density was 40,000 plants per hectire (2 rows per 1.5 m ridge,
33 cm between plants).  Compound (20-10-10) fertilizer was applicd one month after
planting, at a rate of 300 kp/ha, Maize was intescropped vith proundnuts (local variety;
88,888 plantv/hiy in one replication, and soybeans (seed obtained trom the national soybean
project: 177,777 plants/bay in the other replication. A sample plot (5 meters by 5 ridges) was
pepged ont i cach Gumers field near the tial plot, at the time of fertilizer application, to
provide an estimate of the tanmer’s yield.

Hhe TEU teom henvested 27 sites (fnms): 9 in Ndop Phiin, 7 in Bamenda Plain and
T o the West Provinee. When the resulis are pooled for the 27 farms, it showed that alf
T improved varicties yielded mote than the Local variety check (Fable 2). The mean yield
advantages over the Local varicty tanged from 469 10 750 kp/ha, There were no discernible
ditterences among the improved varicties. Only 281 kg separated the improved vasicty with
the highest nominal yield (KASATD) lrom the lowest yiclder (BACOA).

Within the subzones, however, the improved varicties conld be separated on the basis
of yicld. In Ndop Plain (a fertile valley at the lower end of the mid-altinude 7one), 5
varieties (KASAL ATP, Syathetic 2, Eatly White and MSR) ontyiclded both BACOA and
the Local variety. In Bimmenda Plain ¢ higher altitude valley wiath problem soils), KASAL,
COCA and BACOA outperformed ATP, Fatly White and the Local varicty,  On the West
Province Plateau (high fenitity zone), all the improved varictics, except MSR, yiclded more
than the Local varicty.

Wind storms i Tuly Enocked down mnch of the gmaize at several of the triad siles,
demonstrating clear varictal differences in resistance to lodging (Table 2). ‘The lodging,
scores (%6 final stand lodpedy for Farly White (3.0%) and KASAL (4.3%) indicate good
standabitity; whereas those tor Local (1415 ) and COCA (12,65 show an inability 1o stand
up under heavy winds,

Farmers were asked to choose the one ot best vaieties at cach site. 1 one vatiety
wis selected, it was piven a rank of 1 and the other varicties a 1ok of 2. Where 2 were
selected, they were tanked and 2 and all the rest piven a vank of 3. The mean preference
ranking is presented in Table 2,
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Table 2: Hean grain yield (kg ha'!), yield rank, lodging percentage (3)
and farwers expressed preference ranking, for selected mid-altitude
naize varieties (NWP & WP)

Nalze YIELD Yield Lodging Pref
Variety  Ndop Dazenda W. Prov  All  Rank $ Rank
RASAL 3858 a 1944 a 3804a 3M0a 3.4 3 cd 2.0
COCA 3610 ab 1954 a 397 a 3329a 3.5 12.6a 2.1
ATP 3902 a 1562 be 36442 3190a 4.2 57 ¢ 1.9
Synth 2739 a  166abc 37244 385a 4.3 4.6 ed 2.0
Farly W. 3313 a 1519 he HL A 3164 a4 1.6 4 23
HSR 3682 a 17144 ab 5ab 3083 a 4.7 50 ¢d 2.2
BACOA 3209 be 1994 a 3699 a 30%9a 4.9 8.1 b 2.2
Local 3018 ¢ 1301 ¢ 3061 b 2590 b 6.6 14.1 a 2.4

SE O 164.2 123.6 11.6 94.4 - 0.67 -

v 19.3 21,2 22.2 22.2 - 65.4 -
Fatnets

yield 1735 1203 25 108

Three variables (yield, lodging resistance and farmer expressed preference) are used
in Table 3 10 rank the 8 varicties. A mean of these tankings is used to produce an overall
ranking of the varicties. KASAT is tanked tinst: followed closely by ATP and Synthetic 2,
Early White and COCA are not I behind,  While BACOA is a distant 7th, having, 1anked
Tth in yield, 6th in lodging resistance and ticd for 4th in tarmers expressed preference.

Table 3: Ranking of selected mid-altitude mire varisties by =ean
giain yield, lodging resistanes and farpors eypreennd preference;
ad the overall mean of these three yariable rankings.

Ranking of Moan Values Overall
Haize Grain Lndying Farrers Hoan
Varinty Yield recictanes  Preferencs pank
KASAI 1 2 ? 1.7
ATP 3 5 1 3.0
Synthetic 2 4 3 2 3.0
Early White 5 1 5 3.7
COCA 2 7 3 1.0
HRIY 6 4 4 4.7
PACOA 7 6 { 5.7
Local 8 8 6 7.3

Yields of the associated groundnut and soybean crops did not differ significantly under
the different maize varicties. "Ihe mean dry shelled grain yields were 252 and 395 kg/ha,
respectively.
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Mid-altitude faumer_managed KASAL maize vagicty trials;

Seed of KASAL maize variety was provided to more than 50 farmers throughout the
mid-altitude zone in the North West and West Provinees. After the farmers had planted their
maize, the TLU team passed around o stake out two S-meter by S-ridge subplots on each
farm (mean arca = 38 sq m); one for KASAL and the other for the farmer's LOCAL
variety. A month later, fertilizer was applied to the KASAL plots at the rate of 250 kg/ha of
20-10-10 compound fettilizer. Some farmers applied fertilizer to the LOCAL variety plots.
Others didn’t.

Logistical constraints limited the number of farmer uanaged tials that could be
harvested by the 'TLU team to 28, Mean yicld gains lor the KASAL plots over the LOCAL
plots in Ndop Plain, Bamenda Plain and the West Provinee Plateau, respectively, were 105,
40 and 145% (Table 4). As in past yeas, Bamenda Plain showed the lowest yield gain,
The overalt gain acioss the mid altitude zone was 70.5% .

Practically al¥ the participant fanmers (27 out of 28) said that they preferred Kasai |
to their own varicty (Fable 4). OF these, 560% cited saperion yield as the deciding, tactor;
44% cited plant type (shout, lodging resistant); 335, car aspect; 22%, grain type; and,
1%, taste.

: Hean grain yield (kg ha'l), partial not benefit (CFA ha'l)'
and farnnrs evpresaed varietal preferences (1) for fareer-
mnpd KASKL miize variety triale, by subrone,

o
=
K-
'a-

sui Grain fiel ot Benef it

Freterring

I08E LOCAL KieAL I0CAL FASL] KASAL

Wop 1, 2,35 65,101 101,319 141
Brend 1,620 2,200 67,05 A% 91
W. Frov 1,126 2,700 98,083 111,978 100%
Overal) 1,395 2,38 65,112 81,785 964

t . .
Total ravemua (myize plus qroundmutsy, ansuming sale at
harvest; nat of rend and fertilizer cocts,

High-altitude_maize (1 _bean) varigty trial;

Since 1989, the TLU and the Highland Maize Breeding unit have been working in
close collaboration, to accelerate the process of identifying and releasing a maize variety for
the high altitude zone (E500-2400 m; especially above 1800 m). This goal has been given
high priority because: 1) ‘The high altitude zone is one of the most important maize growing
areas in the Western highlands; and, 2) there is, as yet, no improved (IRA) maize varicty
for this zone,

In 1989, two maize varicties from highland populations (HAP and Pool 9) were tested

against COCA and the fymers LOCAL viviety on fanns in the Bui Hlighlands.  TTAP was
singled out as the most promising of the Vo,
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i 1990, the same two varietics, plus an improved version of a Local variety
(Improved Ndu Local), were tested against COCA and LOCAL in on-farm trials al high
altitude sites in Bui, Donga-Mantung and Menchum Divisions in the North West Provinee,
The trial (RCBD, 4 replications, 24 Sq. . experimental plots) was set out on 14 facms, with
the maize planted at a density of 26,666 plants/ha and intereropped with phascolus beans
(177,777 plants/ha).  Fertilizer (20-10-10 at 300 kg/hay was side dressed to the maize 4 1
6 weeks alter planting,

Fwo of the sites (farms) were found (o be at altitudes below 1500 m, and were
theretore excluded from the analysis. The 12 farms retained covered a ranpe of altitudes
(1760 10 2250 m) and fam productivity levels® (s indicited by famers sample plot maize
yields that vinied from a low of 394 kg/ha to a high of 4071 kg/hay (Table 35).

Actoss locations, TIAP was the highest yielder, sipniticantly outyiclding COCA and
LOCAL (Table 5). Even using median vields, the ouder ol the varicties and the yickl
margin between HAP and LOCAL (> 600 kp/ha) are preserved. The ranking of the variet-
ies by yield (1-5) differs considerably from farm 1o farm. Bt using the across location mean
ranking once again confirms the ovder shown in ‘Fable 5 (mean anks - 24,28, 3.1,3.3
and 3.4, respectively). HAP ranked st or 2nd in yicld on 8 of the 12 farms.

Fatmers expressed varictal preferences were inthuenced most by yicld and prain quality
(color and texture).  Because HAP, at present, has a mived grain color Gpprox. 10%
yellow), it was sometimes passed aver by farmers for the more "attractive” hproved Ndu
Local or Pool 9. heretore, the next poal ol the NCRIEE Hiphland Maize Breeding Unit
should be (o convert HAP 1o 4 pure white varicty.  Flintiness, although appealing to many
farmers, is of less importance at higher altitudes, where cooler storage temperatuses mean
lower inscet related storage losses, than in the mid and low altitnde 70N0S.

Tible 5: ¥ewn grain yield (b3 01 ') for crlocte] high altitele piize virietios (1)

3 A R X

Variety ! 2 ) $ 5 £ 7 ? 9 I 1 1 0iera)]
FAP 0L L YL I S 1 L SR V3TN LS B A I L T R TG B 1L TR PT D R Wik a
IpRlatee 961 1 pe G VS Ve N M 1y 1 52973 oy 3357 ah
feel s o g re PRI I R I U I LI TR ) ST Ak 375 ab
(A BRSO N o Mgt S 1270 1512 1% 7 40953 73 b
LoCAL ST ) A 11¢ S H0 JRE LP ) R TE T BV a1 1B 20l h 08 ¢ 24 ¢

£ BT ONLS 10 15020 %10 NLe PLU LY 1m0 ML s s 9.9

a We e 1 oy RS LOV A I R N T 1.4 PUR

13D o 3 kN &S %3 h3 ESLD 34 579 s 516156 703.2 k1.5
Faree:s

tield SCE S L1 SRS LT P19 P TLS BT U B 1R SEEIS TP IR L MY | 207]
Mtitude (r) 220 13m0 - A% e 1% - 1740 - U0 18 1500

“Farm product ivity reflects a number of variables, including
native soil ferrtility and farmoer’s management level.
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Associated bean yields (mean = 334 kg/ha), although extremely variable across farms,
were not affected by maize variety.

After reviewing these results, the Hightand Maize Breeder, MIDENO Adaptive
Research Agronomist and TLU researchers agreed that HAP should go into production at the
MIDENO sced farm in 1991; so that, if next years on-station (TDC) and on-farm trial
results confirm the findings of this and last year, seed will be available to be distributed to
farmers for the 1992 cropping scason,

In 1989, the TLU planted maize-+beans NxP response trials on 20 farms in the Bui
highlands of the North West Province. Three levels each of N (30, 60 & 9 kg/ha) and PO,
(0, 30 & 60) kg/ha) were arranged in all pussible combinations (plus a zero fertilizer check),
in a RZBD design with 2 replications per farm.  No yield responses were detected.  |See
1989 NCRE Annual Report. |

In 1990, the TLU returned to repeat the trial on {9 of the 20 farns. The original
plots consisted of 4 1.5-meter wide ridges with 2 5-meter maize rows per ridge.  After the
harvest, the ridges were split, following the common practice, forming new ridges where the
furrows had been. Therefore, the outside halves of the outer ridges of neighboring plots were
combined constituting a single border ridge; and leaving only 3 ridges in cach plot that were
truly representative of the previous year's treatment.  The same treatments were applied to
these 3 ridges.

Once again, there was no discernible effect on maize yield from N or P; either on
individual farms, or when the data was pooled for across location analysis (Table 6).

Table 6: Hean maite grain yield (kg ha'l) froa maizetbeans ¥ & P level
trials, by treatsent, and by M & P level (19 farms in Bui highlands)

P A C T O R S

st N-P Yield ¥ Yield P VYield
1 0-0 2620 (NS) 30 2962 (NS) 0 2999 (HS)
2 30-0 2948 60 3032 30 3016
3 30-30 2%7 90 3005 60 2985
i 30-60 2992
5 60-0 3157 SE  85.0
6 60-30 3110 v oo27.8%
7 60 -60 2319
8 90-0 2891
9 90-30 2930
10 60 -60 3194

SE 143

o 21.6% Farzer’s yield 2170
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fu 1989, the TLU carried out a Rapid Rural Appraisal (RRA) Survey in Donga-
Mantung Division in the North West Province, in collaboration with the IRZ/GTZ Livestock
Systems Rescarch Project and MIDENO. For the TLU, this was a new, unexplored (with
the exception of minikit trials) rescarch domaings). Although providing useful descriptive
information and broadly defined constraints for farming systems in the Division; the RRA
fell short in identifying specific technical constraints, such as soil nutrient deficiencies or
maize varietal limitations. In 1990, the TLU followed up the survey with an exploratory
maize trial in the high altitude region in Donga-Mantung Division, t0 look at the potential
yield response of a maize -+ beans crop to nitrogen, phosphorus and plant population.

CUCA maize variety was intercropped with beans, while three factors (N, P and Den-
sity) were applied at 2 levels each (low and high), in a full factorial arrangement (8 treat-
ments). Two (2) additional Local maize variety checks completed the 10 treatments in the
trial. The trial was replicated twice on cach of 5 farms in Ndu Village in Donga-Mantung
Division, ranging in altitude tromn 2000 w0 2140 m.

Nitrogen and phosphorus fertilizer had no effect on maize yield. Doubling maize
density, however, increased yield by 413 kg (22%) (Table 7).

Iable 7: Mean maire grain yield (kg ba'l), by factor level,
for exploratory HxPrDensity trial {Mdu, &P}

Nitrogen Phosphorus Plant
levi:l Yield level Yield Density  Yield
(kg, ha) (kg/ha) (plts/ha)
100 2140 (NS) 120 2140 (¥S) 53,333 2262 a
0 1971 0 1971 26,666 1849 b
SE 1377 o} 2.4

Maize minikit (rial:

Three hundred (300) maize minikits were distributed to extension staff in the North West
and West Provinces in 1990, bringing the 8 year total to 2550. Nine maize varieties (4 mid-
altitude and § low-altitude) were tested individually against a local variety check, with and
without fertilizer. The TLU received 127 observation forms through the mail: a 42% return
rate, compar:ible to previous years.,

Most of the participating farmers planted on ridges (69%) and buried their crop and
weed residues (70%).  Production problems reported included:  birds (42%), poor soil
(28%), animals (20%), insccts (20%), thieves (20%), stem borers (16%), lodging (15%) and
discase (7%). Maize yield results and farmer varietal assessments are reported in table 8.
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On average, the improved varieties yielded 33% higher than the local varieties, and
fertilizer boosted yield by 37%. Overall, 90% of the farmers affirmed that they preferred
the improved varieties. However, 69% claimed that the LOCAL variety stored better than
the Improved varieties.

Table 8: HMaite grain yield (kg ha'l) and farwer appraisals of selected
characteristics for nine maite varieties tested in winikit trials (EWP & WP)

HAIZE YIELD { yield increase  IiRMERS ASSESSHENTS
LOCAL IMPROVED for improved var. irefer  Local varlety

Variety n P P -F 4P - 4P [mp var  stores better

(kg /ha) () Q) (t) {t)
HSR 9 3139 4091 4233 5325 35 30 90 89
RASAL 15 3351 3689 3900 4939 16 3 94 62
BACOA 16 2548 3694 3400 4701 33 27 88 56
CHS8704 9 2615 3351 3687 4393 41 k] 100 67
CHS8501 14 2352 3220 3550 4701 Sl 46 8l 57
EK WHITE 11 1911 3209 2968 4983 55 55 83 83
CQUS8507 8 2191 3251 3258 4208 49 29 88 62
COCA 14 2044 3147 2980 4616 46 47 93 92
EX YELLOW 15 2056 2416 1987 2971 (-3) 23 100 56
Mean 2489 3369 3276 4535 32 35 90 69

-Ii i :ms Ui

From 1987 to 1989, the TLU double-cropped maize and rice on 4 farms in the
Menchum Valley, in a bid to improve the land and labor use efficiency of the irrigated rice
cropping system.  Maize was to replace the normal grass fallow in the paddy, while
substituting for (or supplementing) maize normally grown on upland plots, thereby reducing
labor for land preparation,

Maize, in the place of grass tallow, had no effect on rice yield, and contributed an
average of 3 tons of maize into the bargain. However, on some plots (paddies), the patholog-
ist noted the incidence of banded-leaf spot on maize when planted on the flat. Therefore, a
trial was designed to investigate the efiects of land preparation (Hat vs ridges) and maize
variety on the discase incidence and maize yield.

A split plot design was employed, using land preparation (flat and ridged) as the main
plot treatment and maize variety (CMS87(4, CMS8507 and CMS8501) as the subplot
treatment.  The trial was planted on 11 farms;  each farm serving as a replication.,

Maize on ridged plots had sigmficantly lower banded-leaf spot infestation rates than
when planted on the flat, with no significant difference among varieties (see il Maize
Pathology section). Ridging also increased maize yield by more than a ton; again, with no
discernible dilterence among the three varicties (table 9).
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Table 9: Mean maize grain yield (kq ha™l) for maize-rice
cropping systens trial (Menchum Valley, NWP)

Hain plot Subplot
treatnent Yield treatwent Yield
Land prenaratjon Haize varjety
Ridqes 3386 a CHS 8704 2946 (NS)
Flat 2207 b CHS 8507 2733
CHS 8501 2709
SE 126.7 120.0
(o) 20.1
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6.2. EKONA TLU

6.2. 1. INTRODUCTION

The Testing & Liaison Unit at Ekona works to improve food crop production of
smallholders in South West Provinee through diagnosis of agricultural constraints and
opportunities, testing of improved varieties and agronomic cultural practices, and liaison
between the extension service and IRA. Constraints identitied for action or further study in
1990 included: (1) Tow soil fertility due to shortened fatlow periods; (2) insect (snail, borer
and cgusi beetle) and weed problems; (3) labor bottlenecks (high land preparation costs and
late weeding): (4) discase-susceptible and fow-yielding local varieties of maize and cassava;
(5) food-crop marketing, potentials; (6) pattern of ditfusion of IRA technologices; and (7)
inadequate maize storage facilities.

The key zones that me the Tocus of the Bkona T activity, ate (1) the Lower
Voleanic (1.V), with recent voleanie soils, in Fako; (2) Kumba Coridor (KC), older voleanie
soils, cential Meme; (3) Sands (S), sedimentary sandy clay loam, S 1 with fower rainfall in
Fako-Meme, and S 11, high rainfall, in southern Ndian; and (4) Mamfe (M), with acidic,
low-fettility soils, in Mamfe Central and Eyumojock, the more sandy Mamfe West (MW)
around the town, and the heavy clay Mamfe Forest (ME) to the cast and sonth.

The 1990 resceamch activities included: (1) data collection for creation of ficld
cconomic models (cect/benelity by zone, inchiding monitoting of labor costs of planting, land
preparation and weeding, and measutement ol typical nmers” intercrop yields; (2) market
price recording and marheting anatysis; (3) lentilizer risk analysis; (4) evaluation of farmer
rescarch priotities and response to existing IRA technolopy, including an impact (adoption)
survey, minikit and villape group discussion; (5) cconomic analysis of teaditional and
proposed storage methods, and continuing storape trials with entomologist C. Asanpa; (6) on-
farmy triads including maize vaniety x N-P-K, N-p response on maize, cassava time of
harvesting cffects on cooking, rotting, quality and yied, maize and egusi insect pest control,
and an introduction of alley cropping species to some farmers” tickls: (7) on-station trials,
including chemical/manual weed comtrol, maize groundmt 1otation, lepume species selection,
and cllect ol alley cropping species on maize yickds, as well as collaboration with Drs. Thé
and Balasubramanian in national maize vz iety and crop association/rotation trials; and (8)
completion of soil profiles of the 4 key zones.

Activities planned for fitst season were completed suceesstully, Some second-season
activitie: were scaled back to allow more time for reporting; the rest will he completed during
January-February by the continuing national staff. Syntheses have been prepared of tie soils,
farming systems survey, marketing, maize variety and fertilizer results.
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6.2.2 OUTPUTS AND ACCOMPLISHMENTS

Sub-Goal

Outputs

Acconplishaents

1. Variety assessment

2. Soil management improvement

Haize variety x NPK trial,
inikits: researcher and
farmer agronomic, consumer
assessnent

Cassava var x Hz x NPK

Cassava tine of harvest vs
yield, cookability and rotting

Select lequne species for
intercrop and fallow trials

Assess N contrib. fron alley-
cropping species on maize
yields on-station, on-fara

Assess K-P fertilizer needs by
tone on-farn

Assess maize yiold increase
fron groundnut rotation

Inproved varieties (HS 8501,
Suwan 1 SR Y, DMR ESR Y out
yielded local maize. Suwan 1
SR Y most preferred for green
consumption, CHS 8501 for
fufu. Hinikit and test kit
results confirnad CHS 8501 and
Suwan 1 well aceoptad by
farmers.  H-P-K applic,
increased maize yield by 333
averaged across zones,

IRA CSV 8017, 8034, 806) out-
yielded local csv across all

zones.  NPK applic. depressed
csv, yield in Hre, 8017 out-

yielded 8034 by 9% across all
tciles; 8034 was better in the
Sands only. Haize intercrop

did not affect csv yield,

On going resecrch

Local pigeon pea, Teophrosia,
Desmodium, and Crotolaria se-
lected for foture ysa jn
fatlow manwgrpent due to
excellent ground cover, high
DN biomass and H-input to the
soil. Trial repeated this
soacon, should continue 1991
first season,

Leveaena Jeweocophala gave
naize yields conparable to
80kg/ha N; being introduced to
farmers’ fields along with
cassia spactabilis,

In EC N and P did not affect
naize yield siqnificantly,
whereas in the fands N alone
increased miize yield by 2008,

N donnd ean be peduced 503
for maize planted after
groundnut,
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Sub-Goal

Outputs

Acconplishaents

3. Pest control

4. Evaluation of adoption
potentials and impact.

So0il Profile characterization
at KC, S, and Hanfe

Assess profitability of
herbicides vs. manual weed
control

Assess toxicity, profit of
hermetic storage of maize and
of traditional methods

Assess cheaical, other methods
of insect control for maize,

equsi

Assess stem horer incidence &
control by furadan & tinme of
planting

Assess present & potential
extent & impact of adoption of
6 IRA food-crop technol.

Chart food crop prices and
Influences on them in province

Deternine farmers’ labor costs
by operation, zone, and
typical yields

Heet In villages to avaluate
research needs and results
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Average surface soil depth was
18ca. Soil results have been
used to interpret results.

Round up & Armadas oxcellent
control of spear grass 2nd
season; lst season land was
properly plowed & herbicide
effect was not significant.

Hermetic storage 2-4 tines
vore profitable than best
traditional method, all
storage profitable 6-7 months
maxisun; no equip. avall. for
toxicity test

No equsi infestation at trial
sites 5o no insecticide
effect.

Not implemented, no time,

IRA cassava, paize, sweet
potato preferred by most;
casgava to reach near-total
adoption by 1996; maize
linited by seed nulti-
plication; potato little
distributed; fertilizer, IRA
plantain & rapid multiplic.
low approval or use

2-yr. charts for 19 crop foras
prepared; most prices declined
slightly second year; prices
influenced by demand factors

Host costly operation, land
preparation, takes 60 person-
days/ha; intercrop maize/equsi
/groundnut yields nuch above
sole majze (trial) ylelds even
if omit late-harvest
intercrops

Confirmed 1989 farner research
priorities (pest control, fer-
tility) 2.90 mtgs.; results
ntgs. scheduled 2.9]



Sub-Goal Outputs Acconplishaents

b. Comnunication of IRA Prov, training workshop, Workshop with 72 HINAGRI, IRA
results extension assessment of & devel. proj. staff 3.90,
research needs, results trained in 8 thenes &
evaluated variety & sustainab.
res. plans
Provincial farming systens Prepared for approval and
synthesis and marketing distribution
reports for planners and IRA
staff
6. Staff training (in house) Computer courses in house- Basics of housekeeping,
keeping, SYSTAT, HSTAT; typing SYSTAT, HSTAT conmpleted; self-
and WP self-training training greatly limited by

time avail,

6.2.3 OTHER ACTIVITIES

In 1990 the TLU was also involved in training, and presentation of results in diverse
forums.

In training activities, the TLU carried out a $-day provincial workshop for 72
participants, primarily agronomic extension agents of MINAGRI but including selected
farmers, special-project and Community Development agents; topics were maize variclies,
food-crop agronomy, sustainable agricultural systems, chemical use and pest control, market-
ing and cooking. Agents and farmers made group evaluations of the IRA maize varieties and
of the potential for different sustainability options, and individuals made presentations of their
work with the TLU. An apprenticeship was provided for a University of Dschang economics
Ingenicur Agronome, and thesis orientation to cconomics and community development stu-
dents interested in working on related problems. TLU rescarchers and seeretary had local
training in computer management, MSTA'T, and S YSTAT, and three agronomic staff attended
a Yaounde cowrse in MSTAT. In-service training in on-farm wials continued for ‘11U staff
and cooperating agents. Individual TLU researchers received training in extension
(ICRA/Wageningen course) and maize production (IITA course). The economist received
his PhD from the University of Nsukka.

Consultations on fasming systems, trial and sutvey mcethodolopy were provided
throughout the year to numerous farmers and extension agents. o the provincial planners for
the new MINAGRI National Extension and Training Project, to the Korup Project in Nguti,
to a Catholic Mission project in Akwaya, to USAID stalf on Projet Semencier, to the Gatsby
Foundation and ITTA and ODI consultants on continuing cassava and plantain work, IITA Re-
source and Crop Management Progeam statf, and to IRA staff in Plantains, Soils, Root Crops
and ROTREP,
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Results were presented to farmers, extension and the general public, at the annual
TLU workshop and associated Cameroon Tribune reports; to the Minister of Agriculture, at
his visit to IRA-Ekona; and to researchers, in the American Society of Agronomy meetings,
ICRA and HTA courses, and Association of Farming Systems Rescarch & Extension
Symposium (USA). Finally, the evaluation by farmers of IRA and other non-traditional
agricultural technology was completed in the cight focus villages, and vsed to establish 1990
rescearch priorities.

6.2.4. RESEARCH FINDINGS

6.2.4.1. Variety_and Fedilizer Evaluation
6.2.4.1.1. Maize x NPK interaction

Objectives. matcrial and methods

The objectives of this trial were to test the adaptability of the improved lowland maize
varicties to the diversitied environments, of the 4 key zones of South West Cameroon, their
response to 300 kg/ha of 20-10-10, and their adoption potentiat by consumers,

The on-farmy trials were researcher designed and farmer implemented with the
assistance of extension agents.  Land prepasation, thinning, and timely weeding were done
by farmers under the supervision of extension agents according to farmers’ practices. The
farmers were grouped in order 1o facilitate dissemination of information and case of land
preparion, planting, and weeding operations. Soil samples were collected from the sites at
adepth of (0-20 cm) for chemical analysis. Similar trials were repeated in the second season
in all sites but Mamie and Sands (Ndian Division) due o bad roads and distance.

The tials were conducted ina randomized complete block design factoriad experiment
with 1 replication per farm. Maize was planted on flat land at 1.V, S, KC but on mounds
at Mamte West and on ridges at Mamfe forest. In 1LV, KC, and Sands the spacing between
rows was 75 cm with 50 cm spacing between 2 plants within the row and a row length of 7
m whercas, in Mamfe West the spacing between mounds was 1.5 x 1.5z with 3 plants per
hill spaced at 100 ¢my, and in Mamle forest the spacing between ridges were 1 m with 50 ¢in
spacing, between rows/ridpe and 75 cm between 2 plants within (he row.

Thinning was done atter seedling establishment followed by first weeding and fertilizer
application at 3-4 weeks atter planting (WAP), and secoml weeding at 6-7 WAP. NPK (20-
10-10) was side dressed in band application at (0 and X kp/ha, respectively. The maize
varicties included were CMS 8501, Suwan 1 SRY, DMR ESR Y and local. Maize cars were
harvested Trom the central rows and yield (kg/ha) was computed at 15% oisture level,

Results_and Discussions
Lower Yolcanig

In the Lower Volcanic zone (Mutengene) unlike in the past the maize plant stands
were relatively poor due 1o delayed or no weeding, fow soil fertility (sites 3 & 4 with
extremely low phosphornsy and animal damapes. Consequently, a mumber of cobs were
poorly filled with grain at sites 3 and 4 which could he attributed to fow phosphoius level and
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extremely heavy rainfall during (he poltination period which might have washed off the pollen
grain. In the other sites a high degree of car rot was observed due to a combination of ear
borer and heavy rainfall. The over all maize yicld performance was not consistent with those
of the past scasons.

The results showed significant maize yield increase due to fertitizer application and
varieties used (Table 1), The highest mean yield of 4250 kp/ha was obtained from local maize
fertilized compared o 1485 kg/ha DMic “SR Y without fertilizer. These yicld ditterences
could be attributed 1o the better car cover of the local varicty compared to poor car cover of
the improved ones which exposed them to ear rottening under the unusuatly heavy rainfall
in July and August. ‘Therefore the breeders need (o improve the ear cover aspect of IRA
maize in order to minimize ear rot and bird damage,

Table 11 Effect of K-P-K on yield (Kg/ha) of maize 1990, first scason.

Maize yields (Kgyha)

Treatnents
v KC S m "2 All zones
CHS 8501 Fo JO03 AD 5AL0 A 4901 A 2011 CD 2750 AB 3632 RC
CHS 8501 F1 058 AC 9874 A AT2T A 3602 4 3155 A 4213 AB

Suéan 1 SR Y Fo MBS D 62924 42220 223 RD 1969 B 3464 BC
Susan 1 SR Y k1 M2LAR 67420 3877 AB 3364 AB 3412 A 4770 A

IR ESR ¥ Fo 1993 €D e84 AR 2WAS BB 3305 AR 3412 A 3116 C

DIR ESR ¥ FI BIIED 6149 A 3126 AB 3079 AC 3226 A 4119 AR

Local Fo 3749 AB 3985 P 2372 B 1820 (D 2895 C

Local F1 1250 A 5075 A 2248DB 1659 D 345 2B

Hean 2932 5601 3601 2620 3585

cv(i) 21 22 37 8 28 30
Kumba Corridor

tn Kumba Corridor the maize yield differences due to varieties was non significant due
to the highly heterogencous nature of the trial sites (CV 22%) and use of IRA maize in lien
of local varicty by <ome farmers since they saved only IRA miize from the previous season,
Nonetheless, the yicld of the maize varicties was in the order of Suwan | SR Y > CMS
8501 > DMRESRY > Iocal. The highest and lowest yields of 6742 and 3585 kg/ha were
obtained from Suwan 1 SRY fertilized and local vanety withont fertilizer, respectively (Fable
). N-P-K (00-30-30- ky/ha) application increased maize yield significantly with a mean
yick of 6160 and 5042 ke/ha from the fertilized and unfertilized plots, respectively.
Therefore, itis worthwhile 1o apply N-P-K (60-30-30 kp/ha) in order to maximize the maize
yickt potential in Kumba Corridor,

Sands
In the Sands there was no significant difference in yield among the maize varicties

used due to the highly heterogencous nature of the trial sites (CV 32%) and animal damages
especially at Bongongo. However, N-P-K application incteased maize yield significantly
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confirming the need of N-P-K application in order to obtain reasonable maize yiclds (Table

1.
Mamfc (M1 with_local)

In Mamfe West (Kembong) we had 5 sites. However, one set of trial was destroyed
by termites while 2 sets of the trials were planted on a newly cleared forest arca that has been
fallowed for over 30 years.  In the latter cases maize could hardly get established and
eventually we could not get harvestable maize cobs. The Chiel of Agricultural post and
farmersandicated that this is a common phenomena of maize it planted on 1 ewly cleared land
that has been lelt fallow for over 1S years, “The cocoyams which were intercropped with
maize in the same mounds were growing healthy and with high vigour. In Mamfe Forest
(Fotabe) the fanmers and the Chietf of Apricultural post haivested and mixed the local maize
from 4 rial sites. Therefore, we ended up with only 3 to compate local maize with (RA
varieties.

W the 3 sites which incladed local maize (calabar) the results showed tiat the loeal
yiclded signiticantly lower than the improved varicties. NPK fertilizer increased maize yied
significantly (Table 1), It is worthwhile to note that calabar is highly susceptible to maize
streak virus. Nevertheless, the tarmers stitl Tike to grow it hecause of its earliness in maturity
(carlicr than DMR ESR Y) and casy to chew when consumed diy. “Theretore, we suggest
that the breeders do some crossing of calabar with the improved IRA maize in order to
improve its susceptibility to MSV and increase its yield potential.

Table_2:  Fffect of N-P-K on yield (fq/ha) of majze
across all rones, 1990, first season.
thize yield (£q:h1)
Variety e

Foi F1+ Hean
CH1S 8501 3632 BC 1213 B 1922
Suxanl SR Y 3464 2B 47700 4117
MR FSR Y 316 € 1119 B 3017
Local RERCWA 1315 D 3620
Hean 3277 1362

Fo - without fertilizor
F1 = 60-30-30 kq,ha of N-P-K.

Mamf¢ (M2 withou( logal)

In this set of trials the yield analysis from 7 siies showed that N-P-K application
increased maize yield sipniticantly, whereas there was no ditference in yicld among the
improved vacicties (Lable 1), These tesults continmed that it is worthwhile to apply N-P-K
(60-30-30 kg/hay in Mamfe in order to optimize maize yield. ‘The maize yield rerformance
of the improved varieties was in the order of DMR ESR Y > CMS 8501 > Swuvzan | SRY,
indicating that DMR ESR Y is a prospective variety for Mamfe zone.
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Effcct of NPK_on Maize yield across all zones

The results indicated that there were highly significant differences in maize yiceld due
t locations with 33% incicase in yield due to N-P-K applications.  However, the yicld
differences due to varictics were not significant (Table 2). Nevertheless the yiclds were in the
order of Suwan 1 SR > CMS 8501 > Local > DMR SR Y with yiclds of 4117, 3923,
3620, and 3617 kp/ha, respectively. “These esults lead us to conclude that it is worthwhile
to apply N-P-K (60-30-30 kg/ha) in order o optimize maize yicld in the South West Province
of Cameroon,

6.2.4.1.2. !til,[c;LuLN_md_lLtalc_uf_apulj.calijQu_mnizuLKJmma_S.:uLLidﬂ
and Sands

Matedials and_Mcthods

This trial was conducted in the Sands where N and P are deficient and in Kumba
Corridor where P is usually below the critical fevel for maize production. The objective was
to single out which of the nutrients most benelit maize poduction in the 2 zones.  Land
preparation mcihods and other field operations were the same as those in- NPK effect on
maize. ‘The design used was a RCB 3 x 3 iactorial experiment replicated by farm sites. ‘The
treatments were N and PP applicd at 0, 40, and 60 kp/ha, tespectively. The maize variety
used in the first scason was CMS 8501 whereas in the second season DMR ESR Y and
Suwanl SRY were used in Kumba Cortidor and Sands, respectively.  Maize cars were
harvested from the 3 central 1ows and prain yield (kp/hay was computed at 15% moistwie
level.,

Table 3: The Effect of K and P rates of application
on yield {kg/ha) of miize, 1990 first season.

Treatnents Maize yield (kg/ha)
N &P kg/ha Sands Kunba Corrider
0-0 1864 C 8432.5
40-0 IV A 9191
60-0 1273 A 9116
0-10 3330 ABC 9797
0-40 3359 A 11477.5
60-40 4667 A 24,5
0-60 22 K 9106,5
40-60 3695 AB 10036.5
60-60 4437 A 12683
lran 3510 %1
CV(3) 21.8 36
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Results and_Discussions

In Kumba Corridor single application of Nittogen and Phosphorus did not affect maize
yield significantly due to the highly heterogencous nature of thie sites with CV of 36% (Table
3). However, inthe Sands nitcogen alone increased maize yield by by 200%, whereas single
application of phosphoras did notatfect the maize yield (Tables 3). The highest soaize grain
yield (4607 Kp/hiy was obtained from the plots receiving 60 40 kg/hi of N-P even though
it was not signiticantly ditferent from single application of nittogen at 40 kg/ha, “Tierefore,
future research on the Sands should focus an nitrogen supplement from either chemical or
combination of leguminous crops and chemicals at reduced levels.

6.2.4.1.3. Test kitaesults, first_season_1990

‘The improved and the local varicties petfonmed best in the Mamfe forest zone under
farmer managed conditions. In all the zones, the improved varieties outyielded the local
ones.  The best variety across zones was CMS 8501 while within zones it varied, It is
necessary to continue with the test kit testing for at feast two maose cropping seasons before
drawing conclusions as to which vagicty is most suitable in cach zone under tarmer managed
conditions. General minikit results for first season will only be available in February.,

Table 4: Yield (Fg/hy) of Test Kils results 15t season 1930
Firld (¥q-h)
Variety  Manfe Sanls lower Vol,
e -~ TOTAL HEAN
Fol'e Fobng  Bowma'n M0l.dko Hutq'ne

Susan 1 SR 6022 3°1) 199 1315

918 14146 2831

CHs &50s 5206 3% 0 1198 - 12914 3228
Local VR B LT ann Y [ o6 882
10TAL 15511 673 Rk 10 1947

Hean 5170 2853 1929 1117 Ty

6.2.4.1.4, Influcnge of N-I*-K on ¢assava X _maize_intercropping
Mategials_and_methods

In 198990, two sets of trials were conducted in order 1o evatuate the adaptability
potential of the improved cassava varicties actoss the 4 key zones of South West Cameroon.
In the first, cassava varicties 8017 and 8034 were planted as mono and intercropped with
maize DMR ESR Y on farmers” ficlds in the four key zones in 19 sites. ‘The key zones are
Lower Volcanic (1.V) with new rich voleanic soil, Kamba Corridor (KC) - medinm fertility
low in P, Sands (S) Tow in NP, and K and Mamte (M) pranitic soil sud slightly acidic. Half
of the piots were fertitized with 400 kg of N TK Q0-10-10) at 3.3 WAP while the rest
of the plots were not fentitized. Cassavaand maize were planted on ridges in Mamfe and on
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lat lana in the other 3 zones. Weeding was done at 4 WAP tollowed by 7 WAP, with |
additional weeding for cassava plots in October-November.

The tow length was Ym with [m spacing between tows and 1.5m between cassava
stands within the row.  Maize was plamed between cassava rows at Im x Tm spacing with
3 plants/hill, thus giving 10.000 and 6.667 plants/ha of maize and cassava, respectively. A
RCB design factorial experiment with | replicate per farm was used. Maize yiclds (kg/ha)
were computed at 15% moisture level and tresh tuber weight (Vha) was harvested from the
central rows.

I the sccond set of trials a cassavit x maize intercropping trial was carried oot
following the same methodoiogy. “The varictics used were ROT7, 8034, 8061, and local all
grown without fertilizer,

Results and_Diy ssion

The nize yicld sesuits are alieady inchided in the 1989 NCRIE annual teport, The
cheet of 8O -10-40 kp/ha of NPK and maize on cassiva yicld per zone and acioss all zones
(average) ase shown in Tables 5 through 9.

In the LV one cassava varicty 80817 out yielded O34 signiticantly with a yicld
advantage of 24% (Table 5). However, ncither the fertilizer applicetion nor nrize
intercropping had any sipniticant clicet on cassavi yickk 1tis worthwhile to note there was
a high incidence of tootrotting in the Lower Volcanic and consequently the zone mean yield
was unusualiy low.

e IKC cassavin yiekd was signiticantly increased due to 801040 kp/ha of NPK where
the mean yield trom fertitized plots was 30 t/ha compared to 23.6 t/ha from the unlertilized
cheek plots (Table 6). However, the yield difterences due to varieties and intercropping with
maize were ot signilicant. ™ e e clear indications that KC should e fertilized in order
to optimize the cassava yiekl while cither cassava vaticty can be heneficially intercropped
with maire,

In the Sands zone, there was no signiticant ditfference in yiclds ol cassava attributable
to NPK application, varicty. or intercropping with maize (Fable 7). This could be due to the
highly heterogencous envitonments with a CV ol 25% and focation mean yiekds of 38 t/ha
(Fkondo Tith) and as low as 13 Uha st Yoke, In Marafe vaviety 8017 (30 t/ha) pave
signilicantly higher yicld than 8034 (25 thi) 1epardless ol cropping system on ledtilizer
application (Table 8). ‘Thus 8017 proved to be a better variety for Mamfe, ‘The lowest
location mean yield of 214 ¢/ha was obtained at Kembong compared to a high of 32.4 vha
at Nehang probably duc o low P level amd more acidic soils at Kembong . In Mamle, unlike
in the rest of the zones, N-P K application depressed cassava yickl,  Cassivg yicld from
fertilized plots was 201 /ha compmred 10 29.7 (i from the unfertilized plots. Farthermone,
cassava yickds from the intereropped plots were hipher than those from mono cassava plots,
These results could pethaps be due to the maize shading effeet on cassava thus promofing
vigorous cassavar establishment or it may also be due o maize removing excess N from the
soil and therehy establishing an unbalanced balinced Mmopottion of NP K for cassava
tuberization.
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Tabla 5: Effect of fertilizer and Haize on cassava yield (LV) 1990 first season.

Cassava tuber yield {T/ha)

Cassava ———
Varlety Fy F Hean
-laize tHaize -Haize Miize
8034 20.3 BC 1.5 K¢ 22.2 I 16.6 ¢ 20,2
8017 19.2 BC 25.7 AB 24.6 AB  30.5 A 25,0
Hean 19.8 2).6 234 23.6
Hean F0'21.7 Hean Fl=?}.5

# ST s e s T e e S e ety sesss s ———

Table 6: Effect of fertilizer and waize on cassava yield (KC) 1990 first season.

Cissava tuber vield (T/ha)

Cassava -
variety £, f Hean
-Mize tHaize -Miza Mize
8024 2.1 8 2.1 M8 2h.2 M M7 AB 25.3
8017 24,1 AB 23.1 8 31.9 AB .04 28.3
Hean 23.6 23.6 28.6 1.4
Hean FO-Z].G Hoan Flrlo

Table 7; Effect of fertilizer and waire on cacsava yield (Sands) 1990 first season.

Citsava tuber yield (1/ha)

CaNEANA e e e -
Varioty Fy F Hoan
-Mize iz -thize dhire
8034 2.1 1 30,5 3 25.5 4 27.5 4 27.4
8017 24.6 A 4.8} 26,3 A 10,5 A 26.6
Hean 244 27.6 25.9 0
llean F0=26 Hean rlr 28
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Iable 8: Bffect of fertilizer and maise on cassava yield (Manfe) 1990 first season.

Cassava tuber yield (T/ha)

Cassava
Variety Fy Fy Hean
-Haize tHajze -Haize tHaize
8034 25.7 ABC 26.8 ABC 23.5C 4.9 ¢ 25,2
8017 33.7 A 32.6 AB 25.6 ABC  30.4 ABC 30.6
Hean 29.7 9.7 4.6 27.6
Hean F0= 29.7 Hean F1= 26,1

Table 9; Effect of fertilizer and maize on yield of cassava across all ones,
1990 first season.

Cassava tuber yield (T/ha)

Cassava
Variety Fo F Hean
-Haiza 1Haize -Haize 1Haize
8034 2.3 B 25.5B 24.6 B 25.4B 247
8017 26.1 B 23,78 26.5B 1.7 4 27,0
Hean 4.7 2.6 25.6 28.6
Hean F0= 24.6 Hean F1= 27.1
Iable 10;  Cassava tuber yield {t/ha) from cassava x maize
intercropping trial, 1990.
Cassava yleld (t/ha)
Lv H S K Hean
8034 38.85 24.17 57.04 19.99 35.01
8017 40.37 23.33 57.78 20,54 35,51
8061 31.07 29.17 48.89 10.56  29.92
Local 21.93 12.78 18.52 12.22 16.36
8034 + majze 39.11 27.78 52.52 18.15  34.41
8017 + majze 44.19 26.67 43.70 13.15  31.97
8061 + majze 28,15 16.67 45.93 7.41 24.54
Local + majze 16. 44 9.99 23,70 .51 14.43
nean 32,51 21,32 2.19 43,52
LSD.05 10
cv(Y) 2.8 13.7
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The modified yield stability analysis showed that 8017 was superior and more stable
than 8034 in better cassava envirommnents (KC, LV, Mie) whercas 803a did better under
poorer cassava environments (Sands) wlien grown as sole crops with fertilizer application,
Furthermore, 8017 showed constant superiority over 8034 when both variceties were grown
in association with maize and fertitizer.  The combined yield analysis across all zones
showed that 8017 significantly out-yielded 8034 by 9% yield advantage and the lertilized
plots pave higher yield than the checks (Table 9).

Cassa 2 and maize intercropping

The results showed significant yield differences due to zones and varieties (Table 10).
The lowest yield of 14.97 t/ha was obtained at Kumba Corridor due to high incidence of
tuber rotting. ‘The improved varietics outyielded iocal signiticantly both under mono and
mixed cropping systems. ‘There was no ditference in yield among tlie impsoved cassava
varicties. Maize intercroppieg did not have any significant effect on cassava yield. These
results lead us to conclude that the farmer would be better off 1o grow the improved cassava
varicties than local and woukd benetit more (biologic and economic yield) by intercropping
as opposcd to mono cropping cassava,

6.2.4.1.5. Fedilizer risk_analysis

FFacmers in SWP seldom use fertilizer. In the impact survey 15% of farmers had used
it, but only 5% were still doing so, and most objected to spending money on it.  Such
expenditure, while much lower than for tabour for land preparation, comes iminediately after
the latter in the agricultueai caleadar, when cash resources are at their lowest point. In order
to evaluate the ecunomic efficiency and risk of ferilizer use in the proviner, the TLU carried
out cconomic analysis of the 8) on-farm maize vaviety and lertitizer tals harvested since
1987, using only the tocal vatiety and the IRA varicty constant across all trials (CMS 8501).

Results showed that both varicty and feitilizer made considerable comtribution to
farmers” income. CMS 8501 had an income advantage (MRR) over local of 20% and 30%
with and without fertilizer, respectively. The advantage gained by fertilizer was 33% and
44% when applicd to CMS 8501 and local varicty, respectively.

These advantages varied by zone and <casen (Table 1. In KC, in first scason, the
miproved variety and fentilizer pave rates of retan of 8% and 28% respectively, but only
20% and 8% in the secondd scason. In the LV zone, the improved variety and fertilizer gave
6% and 33 advantape, 1espectively, in fisst season, and 23% and 9% in second season.
Due to the small number ol trials per season (< 20) in the KC, Mamfe and Sands zones, unly
an clementiny fornn of visk assessment (% of trial replications in which net benelits were
negative) was used to evaluate the technologies within recommendation domairs (Table 12).
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Table 11 Advantages (ratios of net bemefits) of variety
and fertilizer by zone and season 1987-1990.

Variety Advantage Fert. Advantage

N lone Season
8501 > local F18501 > Fllocal
12 KC 1 58% 28%
10 KC 2 260% 8%
20 Lv 1 16% 33
16 Lv 2 243 9%
5 Hfe 1 63 603
0 Hfe 2 - -
14 Sds 1 34t 14%
3 Sds 2 53% b1k
80 SWp 30% 20%

Iable 12: Risks of using CMS 8501 and fertilizer in 1987-90
on-farm trials by rone and season.

Zone Season Fo:8501> Fl:8501> 8501:F1>Fo local:F1>Fo N
Local Local

K1 8 258 501 581 12
2 30 408 108 108 10
w1 308 P 35 504 20
2 38 3t 38 5t 16
sds 1 at 364 14t 218 u
2 ot 0t 03 m 3
He 1 608 208 108 608 5
2 - - - - 0

Using minimum returns analysis (MRA) for the 29 sites in the L first season and

for a total of 80 sites in the province, the following recommendations were maue:-

1.

2.

Farmers in the LV zone should plant CMS 8501 without fertilizer, and if they have
to plant the local maize they should consider applying fertilizer.

The same recommendation as in 1 applics to farmers in the four key zones combined.
CMS 8501 without fertilizer has a higher average net benefit than local without
fertilizer. The average of the lowest net benefits for local with fertilizer is higher
than the average of the lowest net benefits for local without icstilizer. Ovcrall, the
averages of the lowest net benefits for the technologies recommended above are higher
than the averages of the lowest net benefits for the farmers’ practices.
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6.2.4.2. Evaluations of Yechnology Impact and Demand
6.2.4.2.1. lmpact Suevey

TLU impact on farmers to date is mostly limited to changing varietics in maize and
cassava, since work on soil improvement, pest control and storage are not yet ready for
diffusion.  An adoption survey was carried out by TLU rescarchers and technicians in June-
July 1990, using random samples of 16 villages in the four key zones, half in which we had
woiked extensively (high-contact, or HC) and half not (low-contact, or LC).

lnterest in the IRA maize and cassava varietics is high, 72% of farmers (and 63% in
the more representative LC villages) had heard of IRA maize, and 82% (80% LC) of IRA
cassava. For both crops, two-thirds of those who had heard (62% LC) had tried to oain
planting materials. Half the farmers had learned of the varieties from other farmers, usually
within the village, and a third from the extension service, usually the local agent. 60% who
thought to get the material could find no one who had it, or came to the extension agent after
it had all been given out; a fifth were denied material by other villagers,

After this common beginning, the diffusion of the two crops is quite different,
Cassava planting material is difficalt to transport and multiply in large quantity, but does not
degenerate through admixture with local varietics and is casy to maintain in the ticld, where
it is also very distinctive.  The IRA Root and Tuber Program multiplied 40ha of cassava a
year in 1988-90 and distributed it whenever they could get transport. Farmers cliimed an
annual muitiplication rate on-farm of 15:1; with 10 short cuttings they could cover their farms
in 2-3 years. Alter at least one harvest, loss rates were only 22% of recipicnis (367% L),
most of these from late receipt of cuttings or bush fire in the first pianting.

A fifth of the farmers already had the IRA cassava by mid-1990, including 16% of
low-cantact farmers, and it is possible to project an adoption ceiling of 94% of farmers by
1990 from cutrent tiends. However, (he toss of the Gatshy Project financing for IRA nulti-
plication will curtail futwe direet disttibutions, which account for 46% of the increase (o
date. Most recipients have multiplied for themselves for one (0 two years and then let others
take cuttings; those who have completed their own maltiplication are planting on average
55% ol their cassava ficlds to the IRA vanicties, keeping their local for snack food and to
have cassava during the months when the IRA cassava, which has shorter durability, has been
harvested. "The IRA cassava is highly valued at home and in the market for its white, tasty
water fulu and good parei, high yields, and carly matwity.  Although it is very bushy for
some cropping systems, larmers have adjusted by later planting or wider spicing.

Ditfusion of impoved maize is more complicated to achieve and to evaluate.  With
two parents, even composite maize rapidly degenerates by admixture with locals in the fieid,
and improved seed must be replaced regularly from a pure source.  ERA has no facilities for
large-scale seed  multiplication, and the Ministry ol Agriculture has done no sced
multiplication in the coastal Towlands, ‘The sole source of CMS maize in the South West is
the TLU-Ekona, and it has been given ont enly for trial, in 200-3(0g minikits or 1kg on-farm
trials, cach time to be planted next (o a local maize for comparison, guaranteeing con-
tamination, 2000 minikits and 174 rescavcher/ Bumer-namaged trials have pone out since
1987, or, per season, 1 ninikit for every 230 farmers in the provinee and 1 triaf for every
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1500 farmers in the key zones. The majority of recipients have been women, who are the
principal maize farmers. Maize is also easy to lose: edible, so people and weevils eat it up,
and less resistant to most insects and drought than cassava. The loss rates of 54% (69% in
LC villages where farmers who lost it were not resupplied) shoukt be no surprise.

What is surprising is that 18% of 1.C farmers receiving maize in 1988, and 43% of
those in 1989, sti!l had it to plant in 1990. The record for farmer seed preservation in the
survey is 7 seasons for Ekona Yellow (an old IRA varicty), 6 scasons for CMS 8501 and 5
for CMS 8602, both sent out first in 1987, 18% of HC farmers and 4% of LC farmers cur-
rently had CMS seed in mid-1990",

CMS maize from the minikits and trials iy being sold at planting time at markets in
all the key zones. In the survey 7% had obtained their seed this way, always at an inflated
price over local material,  Most farmers could not recall the variety names, and loss rates
were not greater for white varicties than yellow. The white tends to he preferred for fufu-
making and the yellow for the green-maize markets of IFako, Mente and Douala. The CMS
maize meets some resistance in the Sands and Mamfe zones, where maize has been
historically unproductive and unimportant.  Many people are also ignorant of the fact that
there are several good IRA varicties, one for fulu and one for green maize, one for carly
harvest and one normal; so that they tend to say they will keep a part of their farm for the
local becouse the IRA one is white and they aiso need a yellow, or vice versa. The survey
results made it plain that tew of the extension agents have been passing on information, but
only material inputs.

The National Extension and Training Program of the Ministry of Agriculture plans
to multiply CMS 8501, and the other varicties as released, for general distribution across the
province, and to improve the extension agents’ training of farmers. I this is done, adoption
rates should rise steadily, but it is difficult to predict now to what fevel. In the high-contact

" The numbers are probably higher; we have several cases of maize

identified by the farmer as local which was recognizably CMS, and usually we
could not inspect the maize s/he was using.
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viliages, about 70% of the farmers who heard of the maize tried to get it, and 30% of those
who got it ate it up rather than keep it to plant again (some because of disapproval and some
who were sure that weevils would cat it if they didn®t).  Farmers who have had the maize
more than a season now prt 67% of their maize field into IRA maize. 1t seems probable that
the IRA maize will ultimately reach a smaller proportion of the farmers than the cassava, but
be used on a much targer part of their fields. However, final ceilings and rate of adoption
will depend more on the suceess of regional seed multipfication than on levels of farmer
interest.

60.2.4.2.2. Farmers™ labor costs and returns to fasming,

In dry season 1989-90, the TLU monitored land preparation activities on 165 fields
in 11 villages in the four key zones, using local farmers or extension agents as recorders; 135
fields in 9 villages were correetly followed. A sub-sample of 5 fields per village was then
taken from the 11 villages, in which we followed up with monitoring of labor for weeding,
accurate field measurement, and taking yields of every crop grown in two sample plots per
farm. In addition, less labor-intensive, less ecology-specific operations such as planting,
harvesting and fertilization are being timed in a few field: only. Harvest data for the first-
season crops is complete, while most taber crops will be harvested only next year. Tt is
intended 1o create enterprise budgets for cach tield type, and eventually whoie-farm budgets.

The traditional methods of Tand prepaation by tarmers of South West Province are
labour intensive, requiring on the average 60 man days per hectare. Activities such as cutting
of grass, making of mounds and beds, tilling, 1aking and buiing are particularly labour
intensive. In 135 monitored fields, cutting of grass used 33% of labour input, making
mounds 25% tilling 17%, and raking, burning and making beds, 8% cach. Inthe LV zone,
cutting of grass and making mounds wtitized 82% of all the labour input; while in the Mamfe
zone, cutting of grass, making mounds, burning and tilling utilized 94 %,

Waomen, men, paid Ebour, njangpi (labor exchange) and even childien all do land
preparation. There is no distinet gender specific activity, but the extent of labour input to
cach activity varies with gender. Men cut and prune most trees, and do slightly over half the
culting, of prass. Women do almost all the building of mounds and beds, and more of the
raking, burning and tilling.  On the whole women provided about 35%, the men 32%,
njanggi 24 %, paid labour 23% and childien 12%. 1n general, single-sex njanggi groups help
the man or wife in his/her tasks; paid labour is usnally male, and usually young men of the
village, but sometimes it comes seasonally from Nigeria or Bamenda, and some Fako villages
have resident workers. ‘The LV and KC zones used more family labour, 39% and 73%
respectively, than the other zones, while the Sands and Mamfe zones used more non-family
labour, 61% and 58%.

Attention should be given by clementary tool manufacturers to better tools to reduce
the drudgery of cutting grass and small shoibs (pechaps a kind of scythe could be tried), and
to sturdy, lightweight implements that could tun the ground for heds or mounds more easily.
Availability even of matchets and hoes is limited in most of the province, and small traders
dealing in agricultural inputs need to be encouraged.
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6.2.4.2.3. Food maiketing

The food-price monitoring study began in August 1988 and records prices of 19 crops
and crop forms every fortnight in 12 typical markets across the province. ‘I'he data is
intended for our own analyses, both micro and eventually macro, and for local Council and
Ministry of Agriculture planners. 1t is processed into time series as well as averages, and a
"market basket” of foods typically consumned in the province is constructed to represent
general cost.

There was @ general decrease in prices in the second year of the study (1989/90) at
provincial and most divisional and market levels. Exceptions were Mundemba Market (24 %
increase), Afap (14%), Mamte Town (8%), and insignificant increases for Konye and Ekondo
Titi. The general decrease could be due to: (1) reduction in money supply (cash flow) caused
by the cconomic crisis, (2) a shift from cash crops (cocoa and coffee) production to food
crops as the world market prices for cash crops decrease annually and (3) the ditlusion of
new technological packages from IRA,

Despite variation in prices by scason and location, markets that are more expensive
for one food tend to be the same for most others. Manyu Division had the cheapest markets
while Fako and Ndian had the most expensive, as reflected by their market baskets (Ndian's
expense is mostly a reflection of Mundemba Market), This is explained by the greater weight
of demand over supply in the provincial sitoation owtside of Mundemba; because of the poor
state of roads linking Manyu most of their food stutfs are sold within, while Fako Division
has a Targe intlux of buyers trom other nrovinees, particululy Littoral, and countries such
as Gabon.  Mundemba has such poor farms that supply takes precedence there.

Inregressions on crop price, variables that explained the most variance were, in order
of strength: total weight of product sold, one of the market access variables (truckers or
distance) and sometimes harvest availability (this variable conld only be approximated). An
interesting factor in these repressions was the opposite ettect of demand-related variables in
different crops. Number of external buyers was significantly related to price in § crop forms;
in three (green maize, parri and 1ho taro) more buyers brought higher prices, while in two
(plantains and white yams) it brought lower ones. Distance lrom the metiopolis was also
related to price in 5 forms, lower distance increasing. price in garri and water yams, but
greater distance, in dry maize, shelled groundnuts and cracked cpusi.
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Table 13: Hear. Prices in the Twelve South-West Province Harkets, by crop and division, 1983-90,

Hean Price (FCFA/Kg)

Crop South West Fako Hene Hanyu hdian

ye.ib yr2¢ yral oyr.2 o oyr.loyr.2 yr.l  yr.2 yr.l o yr.2

Haize green cod 86 88 108 105 70 65 79 95 88 88
Haize dry qrain 120 150 90 72 113 140 127219 170 203
Cassava qatri 155 137 1% 167 159 12 105 113 160 136

Cocoyan 101 95 119 14 79 7 86 88 118 102
Taro - Iho 57 54 57 5 51 51 5 50 68 6l
Taro - Country 52 3 51 17 703 63 48 51 39
Plantain 80 77 .8 7 66 57 80 86 87 86
Banana 39 17 Y T3] H 2% 40 3} 5 M
White Yan 132 158 18 14l 15 150 127 163 131 15
Sweot Potato 72 6 19 5 52 55 63 58 87 0

G'nut unshelled 202 167 206 154 253 184 155 163 195 166
Equsi unshelled 383 356 423 428 92 1In 300 259 311 3%

Basket 157 155 165 152 168 149 121 122 170 182

*oyr.l = Sept.s88 to Aug.89  yr.2 = Scpt.89 to Aug.90

Intra-divisional infegration was strongest in Manyu, with Mamfe correlating closely
with cither Afap or Miaka or both for all crops but green maize, and in directions in
accordance with their specinlities.  In Fako, plantain and dry maize prices were closely
integrated, and plantains were also linked to Fianpo prices.  Green maize also showed a
moderately strong tie between Mucea and Fiango, the two chief consumer markets in Fako and
Meme. Weak correlations backed up the Mudeka report that garri and cocoyams are bronght
over ftom Yoke area to Mudeka tor sale.  In Ndian there wete moderate relationships
between Ekondo it and Mundemba or Mbonge for most crops, and in Mcme, istegration
was only strong for cocoyams, and for dry maize, between Fiango and Ebonji.

Crops showing price increases were diy maize (Manyu Division only) and white yams
(._rotundata, except in Fako Division).  Manyu experienced poor maize harvests due o
drought, and vam increases niy be due to aninerease in demiand, Fako being the principal
yam zone maintaining a slight decrease. Generally banana was the cheapest food crop per
kilogram while unshelled cgusi melon was the most expensive across the four divisions and
in the provinee.

6.2.4.3. Pest coniryl
6.2.4.3.1. Maizg storage sludics

In 1990 the TLU completed chemical and economic analysis of the hermetic storage
trial, and supervised an cconomics thesis on existing farmers’ storage methods and their

profitability. - Storage loss estimates pathered from several sources are internally consistent
and indicate losses of about 43% by 6 months, most from weevils, and statting to be apparent
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at 2-3 months after harvest.  85% of farmers store maize for more than a month. Some store
only for seed, while others store for food and intermittent sales to satisty small cash needs
from one harvest to the next. The most common method is the "banda™, a wide shelf or false
ceiling above the Kitchen fire with an average capacity of 1L.9m". A calculation from use pat-
terns, seasonal price changes and loss rates indicates that it is extremely disadvantageous for
the farmer to try to store beyond six months. (It is also more cconomical to sell the fresh
maize as it is harvested from the field.)

The TLU, together with the Dschang entomologist, initiated a hermetic storage trial
in 1989, which tested the etficacy and clticiency of containers small enough to it most
farmers’ needs.  ‘The tnal was 10 be completed with an aflatoxin test which it was not
possible to run due to lick of suitable equipment in Cameroon. The storape consultant who
came in October reviewed the tesults and wecommended that it he repeated with different
fevels of moisture content, as he felt the seed germination problem reported in 1989 was due
to inadequate drying. However, as food maize, the results “vere good, and cconomic analysis
was done on this basis and using the norms of farmer behavior derived from the student thesis
and farnming systems surveys,

Results showed that farmers using the phased withdrawal Strategy (equal amounts per
monthy would carn 2:4H1/kg above stovage costs using 3-liter hermetic storage for 6 months,
but only 4fr/ky using a banda: both methods would result in a loss over 12 months, due to
price swings, but the barda losses were such greater. Using the single-withdrawal method,
the farmer would make 44i/kg in 6 months with the 3-liter hermetic method, wwd only
12fr/kg from the banda: and in 12 mounths, she would make 121i/kg with the'tormer, 28ftr/kg
with Tl-liter hermetic cans, and lose 97fr/kg in the banda. The method is thus highly
recommendable economically, but the germination prablem needs to be resolved because
farmers could store grain that they would Tater sell on the market as seed to unsuspecting
others,

6.2.4.3.2. Chcemical pest control for cgusi beetle (Chrysomelidac)
Background_and_Ohjective:

Egusi is an important carly cash crop to farmers in the Sands and Mamfe West zones
of South West Provinee, Unlortunately, cpusi beetles (Chrysomelidag) have been reported
by fimers to be deterrents of egusi yield. Plant densitics are reduced by an averape of 25%
after germination, and there are teports from farmer managed trials that the productivity of
the remaining plams is lowered by carly loss of leaves,

The objective ol this wial was (o evaluate the eliectiveness of marshal methaldhyde,
and furadan in controlting the cgusi beetle.

Materials and Methods:

The trial was carried out at Malende, Fako, known to be a pest epicentrie, (o allow
detaii 2t observation, “The design used was R with 4 freatments replicated in two farms,
The tieatments included 250 g ot cgussi seeds treated with (1) 2.5 gm of marshal ST 25,

(1) 7.5gm of Furadan, and (iii) 7.5pm Methaldehyde and (iv) unticated egusi seeds (cheek).
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Each treatnient was planted in a plot of 9m x 4m and separated from cach other by
a plot of 9m x 4m planted with groundnut. A low deasity of maize was planted in the
groundnut plot.

Results and_Discussion

During the cgusi growing scason the incdence of the egusi beetle observed was low
thus little or no damage was observed on the egusi plants. 1t is thus not possible to draw any
conclusion from the trial. However, at the end of the season, the following results were
obtained (Fable 14). The number of melons obtatned from the difterent treatments can
possibly be explained by the degree of plant establishment.  Pesticide control cannot be used
as an explanation tor the varying number of melons as the pest incidence was very low to
have caused cconomic damage,

It is thus recommended that future work on egusi-heetle contiol be carried out in the
Mamfe West zone where there is always a high incidence and severity of the insects. In
addition, the trial should be replicated in at least four sites so as to allow tor many more
observations and thus have reliable information.

Tahle_14: Humber of equsi welons harvested.

Treatnents Site 1 Site 2 Total Average

Hethaldehyda 127 51 181 91
Furadan 156 60 216 103
larshal ST 25 161 117 278 139
Chack 100 147 47 124

6.2.4.3.3. Weed controt
Objectives, Materials and Methods,

In Scuth West Cameroon land prepatation in the first season is slash and burn. In the
second season due to wet plant residues and continuous rainfall the residues are cither
mulched to supress weeds by shading in the 1.V or buried with soil to be decomposed inside
beds/monnds at KC and M. During the 1989 rapid appraisal survey on land preparation and
weed assessment we observed that in the 1.V weed recurience in the first scason after burning
was very high and, thus, needed to be weeded out in order to optimize maize yield. In the
second scason imtdching with plamt residue controlled the weeds  elfectively.  However, in
the Sands and Mamfe once thorough burning was done weeds did not seem o cause serious
competition on maize. ‘The most commonly occurring weeds at Mamte and Knmba Corridor
were Acha cassara and on the Sands and Fower Volcanic were Mandola and Spear grass.

In 1990 first scason @ weed control trial on maize was conducted at Yoke station. ‘The
treatments included Rovndup, Atmada, Almazine (Pre and Post)y, 24D at 1L6R, 6.7, 2.0 and
I kg/ha, respectively and hand weedingsat 3 4 0 WAP, 4 + 7 WAP, 5§ WAP and unweeded
check. A RCB with 4 1eps was used.
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Results and Discussion

Since the field was properly plowed and dise harrowed the weed density was very
low initially. “Therefore the weed control treatments did not have any significant effect on
maize yicld (Table 15). However, the fresh weed weights varied significantly due to the
treatments with the check plot having the highest weed weight of (19.37 ha).

In the second season the weed control trial was carried out on a fallow fand highly
infested with spear grass (hmperata cylinderica).  The treatments were a repeat of the first
scason exeept the 4WAP + TWAP was not included. The purpose was to select which treat-
ment would effectively and economically controj imperata.

Field plot ratings so far indicated that Roundup and Armada bad 85-90% control of
spear grass whereas, the rest of the chemicals hardly had any effect on spear grass.  Further-
more, the Roundup and Armada treated plots have more vigorously growing maize compared
even to the hand weeded plots because spear grass has already out competed maize due to the
delayed hand weeding.

Table_15: Weed control trial, Yoke Statien 1990 first season.

Yield t/ha

Treatnonts —
MNize Wond
Roundup 2.6 11.6
Arnada 2.2 12.6
Almazine (Pre) 1.9 7.0
Almazine (Post) 2.5 9.3
2,4D 2.5 7.9
JWAP + 6HAP (hand weed) 3.1 3.5
ANAP + TWAP (hand weed) 3.3 4.0
SUAP (hand weed) 2.4 6.3
Unseeded check plot 1.7 19.3
lean 2.4 9.0
V() 3 39

6.2.4.4. Biological soil_amendments
6.2.44.1. Alley cropping, 1990_first scason_

The materials, methods and objectives of this trial are already reported (NCRE Annual
Report, 1988/89),

The results of 1990 first crop season showed significant increase in maize yield due
to nitrogen application s mulching with leguminous hedge rows of Leucaena leveocephola
and Ciliricidi sp. The highest maize yiclds of 3422 and 3299 ke/ba were obtained from the
plots mulched with leucacna and those fertilized with 80 kg/ha N, respectively (Table 16).
It is worthwhile to note that the legumes had no effect on maize yicld in the first 2 crop
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seasons. The results of the 3rd crop cycle are clear indications that the leguininous hedgerows
need time to get established but in the long run could be used as potential supplements of N
in the sedimentary sandy loan soils of South West Cameroon,

The plant tissue analysis results showed nitrogen inputs of 176 and 77 kg/ha from 2
prunings of leucaena and gliricidia, respectively (Table 17). It is obvious that leucaena is a
better species than gliricidia for the sedimentary sands of South West Cameroon.
Consequently, it is now being tested on the fanimers® field along with cassia spectabilis whica
also -Jid well in Yoke station (Dr. Balasubramanian's collaborative rescarch).

Table 16; Effect of nitrogen, leucaena, and qliricidia
hedgerows on raize, Yoke Station 1989-1990,

Haize yield (Kg/ha)

Treatnents

1989-1 1989-2 1990-1
0-0-0 (Kg/ha) nn 815 1923 C
20-H (Kg/ha) 3292 356 2284 BC
40-N  (Eg/ha) 4230 1647 2613 ABC
80-N (Kg/ha) 5197 2002 3299 AB
Leucaena 3044 810 3422 A
Gliricidia 1276 408 2962 ABC
Cu(t) 23

Table 17: N input (kg/ha) from leuceana and
gliricidia 1990 - first season.

15t P Total
Pruning  Pruning

Leuceana 70.8 106 176.8
Gliricidia 38 39 77

6.2.4.4.2. Leguoes scicening trial
Background and objectives

The need of strengthening rescarch on resource management and development of
sustainable production systems in the humid tropical region with fragile soil characteristics
is a timely call of the nineties. Sustainable agricultural production can be achieved through
proper management of the existing cropping systems including systematic crop association and
rotation, residue management, mulching/green manuring, and atley cropping.

Alley cropping muize with Leucaena Jeucocephola and Gliricidia sp have given maize

yields comparable to those of 40 to 80 kg/ha N fertilized plots (Woldetatios et al, 1990).
However, considering the problems of land availability and labour scarcity in the humid
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tropical rainforest of South West Cameroon it became necessary to develop research on
improved short fallow management and in situ green manure production using legume
species. Therefore the objective of this trial was to assess the adaptabitity potential of legume
species to the humid tropical rainforest of Cameroon and evaluate their N input capacity and
soil cover so that they will be introduced into the fareers’ fallow management practices.

Mafcrials and Methods

14 legume species, and one maize plot (check) were planted at Yoke experimental
farm on May 15, 1990. A RCB with 4 replications was used. The row length was 5m with
50cm spacing between rows and 25¢m bhetween plants within the row. The legume species
included were groundnat, soybeans, mungbeans, seshania, lima bean, mimosa (thornless),
Teophrasia, Desmondinm, Clotoliicia anagyroides and Crotolaria caricia, pigeon pea (local),
pigeon pea popl, pigeon pea pop2, and pigeon pea BR4.  Agronomic characteristics
considered in assessing the trial were dry biomass (Uha), nodule count/plant, plant tissue and
soil analysis.

Results and Discussion

Four species including Crotoleria anagyroides, Teophrosia yopelii, Desmodium
distortum, and local pigeon pea were selected for future use on the basis of Mant vigour and
ground cover. “The total dry biomass, nodule counts per plant, and tissue analysis results are
shown in Table 18. The dry biomass yields from local pigeon pea, Desmodium, Teophrosia,
and crotolaria were 10.2, 9.7, 7.4, and 7.2 t/ha, respectively.  Local pigeon pea again had
the highest nodulation (Yml/plant).  Crotolaria in spite of its high nodule formation and
vigorous plant establishment was later on attacked by stem discase (FFusatum) and ended up
giving lower biomass than expected. Therefore it should be defeted from future use in
farmers® ficlds.

The plots are currently mulched with the respective legume species and planted with
maize in order to determine their effects on maize yicld.  Considering all agronomic merits
local pigeon pea and teophrasia vogelii seem to be the promising species for farmers’ use in
fallow management. The same trial is being repeated this scason. Maize yield analysis will
be done at the end of second season.,

Table 18: Lequme screening trial, 1990 first season.

Species Total dry  MNodules N input
bioniss per plant
t/ha (M)} Kg/ha
Crotolaria anagyroides 7.2 8 153
Desnodiua 9.7 J 172
Teophrosia 7.4 2 16
Local Pigeon Pea 10.2 9 390

202



6.2.4.4.3. Maizce/groundaut rofation
s!higr!‘”,!.:' m'l‘!'f.l'ilf al"l l!!c""“h-

The objectives of this wial are (i) to evalvate the eftect of groundnut on maize and (ii)
quantify the amount of nitrogen gained.

The trial consists of 9 cropping systems: systems where during first and second cycles,
maize with no fertilizer is followed by maize with O N and also followed by groundnut,
maize with 40kg N/ha followed by maize with 40kg N/ha and also groundnut, maize with
80kg N/ha followed by maize with 80kg N/ha and groundnut and finally systems where
groundnut during first season is folfowed by maize with O N and 80kg N/ha, respectively,

At the third cycle which is where the effect of groundnut in rotation is is evalnated,
plots were planted 10 maize and sub-divided into 3 with 0, 40, and 80 kg N/ha respectively,
Because the third cycle of this trial is not yet harvested, the data has not been analyzed.
Therefore the results will be presented in subsequent reports,
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6.3. MAROUA TLU

6.3.1. INTRODUCTION

In 1990-91 season, TLU research activities were reorganized following the reduction
in the number of survey villages (6 in 1989-90) and the selection of 4 permanent research
sites.  Three main rescarch operations (subgoals) were conducted in 1990 diagnosis of
farming systems, on-farm test of improved technologies and practices, dissemination and
extension. Training and collaboration with extension agencies received particular attention.

The agricultural practices survey moved into its second year with accent on
environmental and managerial variables that were not studied in 1989, Collection of market
prices of agricultural products continued but was restricted to the 4 TLU villages. Other
studics included the evaluation of income/expenditures at farm level and a review of on-farm
storage practices.

Two types of on-farm tests were conducted this season: (1) 20 regiomal tests (2 per
sector, 10 sectors) in collaboration with SODECOTON (a peanut variety test and a sor-
ghum/sorghum intercrop) and (2) 8 rescarcher/farmer managed tests in cach of the 4 villages
(a Tand preparation trial and a sorghum/cowpea association to combat striga infestation).

In September-October, a survey was completed in 36 vilfages in the cotton growing
zone (TLU mandate) to assess the extent of adoption of fooderop varieties and improved
cultural practices.  Preliminary results will be available in January 1991,

Rainfall was insufficient and poorly distributed both within and across sites in the Far
North province.  Uscful rainfall did not start until late June across the province. In certain
parts of Mayo-Danay, June was nearly a diy month, In August, several locations had less
than 200 mm and in September, tainfall was very low for grain filling.  Except for Mouda
(30 km Notth of Maroua), IRA antennas and TLU/IRA rescarch villages recorded rainfall
ranging from 40(-766 mm.

Another difficulty in 1990 has been the increasing cost of running available vehicles.
Distances arc long and spare parts difficult to acquire. "The section still needs the service of
one or two technicians,

With the end of the second phase of the NCRE project, the deadline for this year

annual report was setat December 15, 1990, This has made it difficult to present all results
as data analyses is still in progress.
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6.3.2. OUTPUTS AND ACCOMPLISHMENTS

GOAL; To improve and stabilize food crop production in Extreme North Cameroon through farming systems
diagnosis, testing of technologies under farmer conditions, and extension collaboration.

SUB-GOAL

OUTPUTS

ACCOHPLISHHENTS

1. Diagnosis

2. Test pronising varieties
cultural and storage techniques
under farners’ conditions.

1.1.1.Completion of 2nd year
agric. practices survey,

1.1.2.Incono-expenditure study
near conpletion,

1.1.3.Labor use in non agric.
activities conpleted.

1.1.4. Econonics of dry season
sorghun.

1.2.1. Conpleted 2nd year.

1.3.1. Information on coust of
structures by types, years of
life and suggestions {or
improvenants.

1.4.1.Area coverage of nillet in
£.H. to apportien research
effort.

2.1.1. Evaluation of yield and
econonic henefit to farmers from
soil, water conservation and M
fertilization,

1.1.1.Description of nractices,
reporl to be available in May
1991.

1.1.2. Data collection to be
conpleted py Anril 1991 report
June 199!,

1.1.3.Draft paper available.

1.1.4. Draft paper available.

1.2.1. Draft report available.

1.3.1. Inforeal survey
initiated; operation postponed
until June 1991; to ba conbined
with fornal on-(arn locs survey.

1.4.1L.0peration cancelled to
reduce tine and resource
atlocation before end of 2nd
phase of NCRE project.

2.1.1. Succesful results
ohtained fron 15 sites. All data
wore collected and entered
Preliminary recults available.
Plowing show high yield for both
535 and local. S35 yielded
slightly nore than local. Ho
significant elfect of H.
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SUB-GOAL

OUTPUTS

ACCOHPLISHMENTS

3. Dissemination
and extension.

4. Intitutional developnent,

2.2.1. Evaluation and
recornendation of cropping and
fertilization nethods beneficial
under high striga infestations.

2.3.1. Evaluation of yield
stabllity and econonic returns
to these varieties.

2.4.1. Evaluation of yield
stability, benefits of sorghun
intercrops conpared to pure
crops.

2.5.1. Lvaluation of efficacy
and farner acceptance of double
bagging and solar heater
nethods.

3.1.1, Extent of adoption of
IRA/NCRE technologies; knowledge
of characteristics of adopters
and non adopters. Identification
of constraints to adoption and
feedback to research.

3.2.1. Teedback on adoption of
technologies,

4.1.1. IRA/ILU staff able to
conduct farning systems research
and extension progran.

2.2.1. Succesful results fron 16
sites. All data collected and
entered. Prelininary analyses
show that the best option may
be djigari/vya. lo effect froa
fertilizer application on
striga. Mo effect fron
sorghun/cowpea assoc. on striga
density,

2.3.1, Successful results fron
17 sites. Al] data collected and
entersd. Analyses bequn, which
show 5021, 1877 as high-yielding
as 28206 and M416 puch
appreciated for grain quality.

2.4.1. Test conplated; all data
collected and entered. Analyses

begun.

2.5 1. Experinent conplatad;
currently monitering eventual
losses, Farmers’ acceptance
coufiracd,

3.1.1. Survey comploted data
being processed; prelininary
results expected in January.

3.2.1, AT ninikit
questionnaires returned to
TLU/Haroua, Partial analysis
perforned.

4.1.1. TLU counterpart
additional erperirent in on-farm
test and villaga level survey,

4.1.2. Counterpart econonist
received training in statistical
analyses and survey design,
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SUB-GOAL OUTPUTS ACCOMPLISHHERTS

4,2.1, SODECOTON AVA and HINAGRI  4.2.1. Effective participation
agents exposed to new of SODECOTON and MINAGRI agents.
technologies though
participation.
4.2.2, PHFVA subject natter
specialists received monthly
training at IRA coordinated by
TLY researchers.

6.3.3. OTHER ACTIVITILS

Both IIFA staff and mational counterpants participated in the NCRE TLU methodo-
logy workshop in January 1990 in Yaounde. ‘The coumterpart agiicaltural cconomist and
agronomist attended CUDS/U. of Florida FSR/E training in Dschang from January 15-
February 2, 1990,

The Connterpart agricultural cconomist completed a 6 week training conrse
(USDA) on survey methodology and statistics (September 9-October 20) in Washington
D.C.

The IITA agricultural cconomist was appointed member of the NCRE/IRA training
selection committee that met in Yaounde on November 9 to screen candidates tor long-
term traning,

Subject matter specialists of the MINAGRI National Extension and ‘Fraining
Project received monthly one-day training at IRA center on various subjects.  These
sessions were coordinated by TLU researchers.,

J.M. Sangmonda of MINAGRI Feenical College in Maroua completed a six week
training partticipating in TLU field activities (on-facm tests and surveys) in August-
September 1990, Grace Tima, extension agronomist completed a one week survey at
Djoutgoul (TLU village) on women and extension in a muslem village,

In October the TLU received a consulting visit by Mr. R.A. Boxall of NRI/U.K.
to advise on methodology of post harvest grain loss survey.,

6.3.4 RESEARCH FINDINGS

6.3.4.1. On-Farm Test_of Long and Short_Cycle_Sorghum_Intercrops

The purpose of this test, conducted for (he second consecutive yeir, was (o
investigate undei Garmer conditions to what extent mixtures of fong and short cycle
sorghum varicties can improve total grain yield production and yield stability across
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environments. In 1990, the test was conducted on 22 sites: 20 in 0.125 ha farmers® ficlds
in collaboration with SODECOTON, and 2 on MINAGRI's Test and Demonstration
Centers in collaboration with the PNVFA. The results and discussion presented below are
based only on the 18 SODECOTON sites that gave viable data.

Table 1: 35, Djiqari, and Total Crain Yield, 1950 Sorghun/Sorghun
Intercrop Test

Crop Pattern Yield 835 Yield Djiqari Total Yield

(kg/ha) (kg/ha) (kg/ha)
535 Pure 1644 a 0 1644 a
Djigari Pure 0 1203 a 1203 b
753 535/25% bjiqari 1090 b 468 ¢ 1558 a
50% $35/50% Djigari 630 ¢ 928 b 1559 a
253 §35/75% Djigari 245 d 1331 a 1577 a
C.V. 40t % 27%
LSD {0.05) 243 245 2N

Table 2: Stability Parameters for 1990 Test of
Sorghun/Sorghun Intercrops

Crop_Patterns b HS Dey.
$35 Fure 0,79 289231
Djigari Pure 1.07 132622
751 §35/25% Djigari 1.00 11525
50% §35/50% Djigari 1.05 133450
25t 5357753 Djiglri 1.09 £8917

Table | indicates that in terms of grain yield, $35 in pure crop and all 3 associations
were superior to Djigari pure. There was no significant difference in grain yields among the
four patterns containing S35. The poorly distributed and scarce wainfall of 1990 cvidently
favored 835 throughout much of the test zone. One interesting result is that Djigari yield in
the association dominated by Djigari yiclded as well as Djigari in pure crop.

‘Table 2 clearly shows that at Teast in 1990 the stability of S35 in pure crop across
crvironmients was supetior to Djigari pure, which confirms carlier research, and was also
superior to any of the three associations. More detailed amalyses of the data to identify the
causes of this superior stability, contrary to the hypotheses upon which this theme was es-
tablished, will be conducted.
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0.3.4.2. On-Farm ‘I'est of Peanut Varieties

The peanut varicty test of 1990 was meant to identify those of the promising short
cycle high-vielding varieties coming out IRA Maroua's peanut breeding program capable of
yielding well and consistently across the Far North and the department of Mayo Louti. Four
of these new varictics were tested in comparison with the currently recommended improved
variety 28-206. ‘The test was conducted on 22 sites, 20 in 0.125 ha farmers® ficlds in col-
laboration with SODECOTON, and two on MINAGRI's Test and Demonstration Centers in
collaboration with the PNVEA. The results and discussion below are based only on the 17
SODECOTON sites that gave useable data. Since the combined analysis of variance for grain
yield indicated a significant SODECOTON region by varicty interaction (p=0.0503), the
yields are presented by region,

Table 3. Grain Yield, 1990 Peanut Variety Test, by 01d SODECOTON Regions

Varlety  Diamare  Kaele  Mayo Danay  Mayo Louti  Mora-Mokolo Combined

5021 543 848 a 1101 a 990 ab 918 a 889 a
1877 626 799 ab 801 ab 953 ab 974 a 846 a
1CGS-27 558 194 b 664 b 868 b 737 ab 681 b
Hil6 338 509 ab n1b 868 b 718 ab 660 b
28-206 594 ns 527 ab 999 ab 1212 a 532 b 784 ab
c.v. 9t 291 13 19} 23 PE]
LSD (0.05) 392 351 kR 282 269 128

Table 4: Stability Paramoters of 1990 Peanut Test Varietles
(From 17 sites)

Variety b 1S Doy,
5021 0.97 36396
28-206 1,20 48587
11416 0.86 30228
1€GS-27 1.0} 20519
1877 0,94 35657

The interpretation of the results {rom this test ae complicated by the high degree of
unexplained error, which itself results in the high CVs shown in Table 3. This variability
does not seem due so much to errors in expetimental method (except for the sites already
climinated from the analysis) as o the nuly variable yield response of these varicties from
site to site. ‘Table 4 shows 1B77, 5021, and especially M416 1o be more stable than 28-206
across environments.

As suspected, 28-200 is most productive under good, (i.c. high rainfall) conditions.
The relatively high yield of 5021 and 1B77 and the much appreciated grain quality of M416
argue for their inclusion in & second, wider test, perthaps on PNVEA's 10m x 10 parcelles
dadoption with emphasis on controlling experimental enorand on gaging farmer acceptance.
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The mean yicld of 5021 in Diamare and overall would have heen considerably higher
but for a very serious and largely unexphined failure in Karagari (Bdgo sector).  The
extension agent claims it was attacked by aphids, while the other varicties were not; possible
susceptibility of 5021 to major yicld losses by aphids should be looked into. ‘The chief
reasons that M416 did not yield higher were poor germination and stand establishment and
lack of availability of seed to assure adequate reseeding. 11 proper densities had been
acheived, yicelds would probably have been much higher.  Given the fact that farmers
appreciate this varicty, means of ensuring good stands should he investigated.

6.3.4.3. Minikit "Hungry_Scason Maize™ 1990

The year 1990 was the 2wd year of minikit tests of two shorter cycle maize varietics
grown as "green maize” inan operation called, vin iousty, mais_de case or mais_de_soudure.
This minikit was disti ibuted to cach of the 44 farmers participating in SODECOTON regional
trials, t 60 farmers in TLU research villages, and to 140 farmers collaborating with the
PVNEA. Response to these two varieties, CMS-8704 and DMR-ESR-Y . was very favorable
in 1989, Althongh results for the year 1990 which was very ditferent from 1989 are not
complete, carly indications (Table 5) are that although the two varieties did less well than last
year due to lower and more poorly distributed rainfall farmers stilt appreciate them enough
to merit claboration of a recommendation to extensior for the dissemination of these varicties.,
Out of 137 farmers from whom TELU has received the responses, 100 say they will grown in
1991 the variety they tested this year,

Table 5: Farrer Opinions of "Hungry Soason Maize® 1990,
Minber of farners responding ({rem a sarple of 137
farners having qroun eithor CNS-8704 or DNR-ESR-Y)

Criterion

Good Average Poor
Plant Stand 84 35 1
Disease Resistance 65 47 8
Yield i 19 25
Taste 86 8 ]

Rescarcher/Farmer Managed ‘Trials in TLU Villages

6.3.4.4 1990 On-facm Festof Sorghum/Cowpea_Intercropping
ang_fextilizer nse_for Stiipa Control,

In 1990, 16 sorghum and cowpea intercropping tests were conducted in four
observation villages. The tests were designed to determine if the associations of sorghum
with cowpea may increase yield, ensure better profection against striga (Striga_hermonthica)
damage in compatison to pure crops and, to observe the elfect of urea application on the
same parasite, : ‘

The design was @ split plot. The villages were considered as replications. Main plot
treatments were fedtilizer 1ates 0 or 100 kg of wiea/ha, Subplot were cropping patterns.,

Treatments were (1) 0 kg of urea and $35 pure (2) O kg and Djigari pure (3) 0 kg and vya
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pure (4) 0 kg and S35/vya, “5) 0 kg and Djigari/vya, (0) 100 kg/ha of urea and S35 pure (7)
100 kg and Djigari pure, (8) 100 kg and vya pure, (9) HX) kg and $35/vya, (10) 100 kg and
Djigari/vya,

Each field was 0.25 ha divided into two main plots separated by 2 m space. Each plot
had 12 rows, (.80 m apart, and measured 9.6 m by 24 m. ‘The tour central rows of cach
plot were harvested.  Farmers were asked to choose a field with cotton as previous crop
except in Djingliya where land is scare,

The sorghum plant density in pure stand was 62500 plants/ha and 41666 plants/ha
in association, The cowpea plant density in pure stand was 50 O30 plants/ha and 20 833
plants/ha for cowpen in association.  Sced were treated with thioral before seeding.

Urca was applied in one side of the main plots at the rate of 100 kg of urea per
hectare by hand application at 30 days after seeding. ‘The farmers were asked to plant at the
beginning of the rainy season and it was recommended to plant the cowpea varicty after July
Sth, Missing Sorghum or cowpea hills were reseeded 7 days after seeding,

Field observations included number of plants of sorghum and cowpea at 30 days after
seeding, number of striga plants between the 2nd and 3rd central rows, number of plants and
panicles of sorghum harvested, field weight of sorghum panicles and weight of cowpea pods

were recorded. Samples from cach plot weire taken o Maroua and threshed. Threshing pei-
centage and grain yield were calcufated.

Successtal results were obhiined from 16 on-farm tials, In peacral, cowpea yields
were very low as shown in Table 6. Tnassociation, cowpea yielded 82 kg/ha with Djigari and
83 kg/ha with S35, No signiticant difference was observed. In pure stand, cowpea yield was
645 kg/ha which was significantly superior to yield in association, However the yields of
sorghum were slightly high. S35 in e yielded 1361 kp/ha. The date of cowpea seeding
wis ke, The yiekd of cowpea in association was zero because ol plant canopy at Gatouguel,

Yield results shown in Table 6 indicate that Djigari/Vya may be the best intercrop
option because it gives highest LER and provides some cowpen yield with no decrease in
sorghum yiclds. In spite ot the relatively low yield of both Djigari and vya, the land
equivalent ratio is exactly the samie as the LER for the same combination last year.

Results shown in ‘Table 6 indicate that the association had no effect on Striga density.
No significant differences among crop patterns were found. However S35 in pure stand had
relatively low stripa density, thus confitming, its toferance to stiiga.

Uertifizer use did not show any ctfect on striga population (Table 6). Indeed we found
that where fertilizer was applicd, striga density was high. So it may be dilficult to appreciate
the eftect of striga damage this year,

In conchision, fertilizer use at the rate of 1K kg/ha of wiea has no elfect on striga

population. “The tate must be increased inotder to obtain an ellect, Crop association should
be repeated to lind the expected etfect of vya on sorghum yicld.
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Table 6; Heans of Yield and Yield cosponents over 16 sites in 1990

Cropping Patterns  Sorghue grain Cowpea grain  LER  Striga denslty

yield (kg/ha)  yield {kg/ha) {plants/ha}
§35 Pure 1361 a - 1.00 139127 b
§35 Vya 1161 a 83 b 0.98 152392 a
Djiqari/Vya 830 b 82 b 1.13 183854 a
Djigari Pure 827 b - 1.00 260628 a
Vya pure - 645 a 1.00 -
LSD {0.05) 213 182 117810
c.v, i1t 1341 128%

Tahle_7: Means of Yield and Yield Components over 16 sites in 1990

Fertilizer rates  Sorghun grain  Coxpea grain  Striga density
urea (kg/ha) yield (kg/ha)  vyield (kg/ha) (plants/ha)

0 897 b 287 a 168115 a
100 1192 a 247 a 199886 a
LSD (0.05) 151 119 83304

C.v. i1t 134% 128%

Table 8. Means of Yield and Yield Corpunents over 16 sites in 1990

Sorghun Coupra Sorghun Sorghun
Cropping Patterns density density density panicles
30 d.a.s 30 d.a.s. at maturity dengity
$35 pure 50944 a - 46378 b 38936 a
§35/vya 38989 b 14642 b 36255 ¢ 30436 b
Djigari/vya 42118 b 14347 b 38651 ¢ 2345 ¢
Djigari pure 53641 a - 50127 a 29647 b
Vya pure - 38247 a - -
LSD (0.05) 3754 4270 3805 4947
c.v, int 181 18% Y1
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Table 9: Analysis of Variance over 16 Sites

Sorghun Cowpea Sorghun Cowpea
sov df. grain yield grain yield plts density plts dens.
30 d.a.s. 30 d.a.s.
Vill 15 Y] I 1) ki
Rate 1 L NS NS NS
Vill * rate 15 NS NS NS He
pa[ 3 (3} (1 hk (1]
Par * rate k! * NS NS NS
c.v. 412 134% 16% 8%

Table 10; Analysis of Variance over 16 sites.

striga Sorghun Panicles
Sov df. plts density plts at of sorghum
harvest density
vill 15 1] T 1
Rate 1 NS s *
Vill * rate 15 NS NS NS
Par 3 NS kE T
Par * rate 3 NS s HS
C.v, 129% 181 1P

6.3.4.5. 1990 On-farm "Lest of_Fertilizer_and_1.and_Pieparation_on_Sorghum

Four tests were distributed in cach of the four obscrvation villages and 15 exploitable
results out of 16 were obtained. The test was designed to determine and compare the effects
of nitrogen fertilizer and the different methads of soil preparation on yiel! of two sorghum
varictics, and also cconomically compare the farmers practices to improved technologies.

The design was a split plot, Main plots treatments were soil preparation (1) direct
seeding without soil prepasation followed by ridging: (2) normal animal or hand plowing as
soon as soil moisture permits and sceding as soon as possible, on the same date as direct
seeding followed by tied ridging.,

Subplot treatments were fertilizer rates and varietics. Fertilizer rates were Okg of
urea/ha and 50 kg of urca/ha. Varieties were S35 and farmer selected local variety of
sorghum,

The Testarca was 14 hectare divided into two main plots by a 2 meters space. Each

main plot was divided into four subplots. Each subplot consisted of 15 rows, 0.80 m apart
and measured 12 m by 24 m. The five central sows of cach subplot were harvested.
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The previous crop recommended was cotton, except in Djingliya because of lack of
land. The plant density was 62500 plants/ha. Sceds were treated with thioral before seeding,.
Nitrogen fertifizer was applied in the corresponding subplot, at the rates of 0 and 50 kg of
urea’ha at 30 days after sceding.

Ficld observations included numtber of hills reseeded, number of plants at 30 and 45
days afier seeding, number of plant and panicles harvested, number of striga (striga
herwonthici) plants between the 2nd and the 3rd central rows, and field weight of panicles.

Successtul results were obtained from 15 sites. One of the tests failed because of Tack
of rain at the end of the season. The grain yield and other yield components are presented in
the tables below (Table 11 to 13). No sipnificant difference was found hetween O and 50 kg
of urea/ha as presented in Table 13, ‘The grain yields were 1276 and 1328 kg/ha for 0 and
30 kg of urca/ha, respectively (Table 11). ‘The levels of response o 50 kg of urca/ha are
similar to all other TLU results in farmers’ ficlds.

Across all 15 sites, $35 outyielded the local variety by an average of 128 kg/ha of
grain, all treatments combined.

There was a highly signilicant ditference between different methods of soil preparation
(Table 13). The effect of plowing followed by tied ridging increases sorghum grain yicld for
both varictics by 389 kp/ha on average. This represents an increase of 35% in comparison
to direct seeding tollowed by ridging. The sorghum prain yiclds were 1494 kg/ha and 1109
kg/ha for plowing tollowed by tied ridging and direct seeding plus ridging, respectively,

In general, plowing followed by ridging before planting was one of the most difficult
operations reported by many farmers. Some farmers refused to make ridges before planting,
arguing that fack of rain at sowing time created 2 labor conflict between seeding and soil
preparation. The date of sceding and reseeding were sometimes delayed. It was
recommended to resced 7 days after seeding. But many facmers had reseeded 15 days after
seeding. Some frmers prefened to transplant but there was not enough ran. ‘1 he main plots
direet seeded sulfered beeause of drought at the germination period. Afthough density was
good at harvest, the number of panicles with grain was low.

Many farmers appreciated the benetit of plowing plus tied ridges, hut they regret the
fact that they are not ready to adopt this new technology because of the irregularity of rain
and multiple occupations at the beginning, of rainy season,

Table 11: Heans of yield and yield corponants over 15 sites

Fertilizer  Sorghun  Fockets Sorghun Sorghun Sorghun  Striga plants Grain
rates kg/ha  qgrain reeandads density at  density at  plants at  density/ha nold
of urea (kb (plteghyy 0 d.a.s, A% da.s. mturity (0-3)
0 1275 a 02:0 a {9119 a 51457 a 47218 a 79566 a 1.10 2
50 1328 a 8789 a 47859 a 501197 a 16170 a 125384 a 1.14 a
LSD (0.05) 14 1026 1308 1193 1489 64220 0.21
C.v. 21 101 7t " 9% 164% 50%




Table 12; HMeans of yield and yield components over 15 sites

Sorghua grain Pockets Sorghus  Sorghus  Sorghuam  Striga plants Graln

Varieties  yield (kg/ha)  Reseededs density at density at plants at density/ha nold
per ha 30 d.a.s. 45 d.a.s.  maturity (0-3)
(14 sites)
535 1366 a 7995 a 1219 b 49748 b 45637 b 107248 a 1.07a
Local 1238 a A16 a 49659 a 51805 a 48052 a 101701 a 1.18 a
LSD (0.05) 114 1026 1308 1353 1025 64220 0.21
c.v. 23 308 7" 7 9 1643 50%

Table 13, Heans of yield and yield components over 15 sites 1990

Hethod of Sorghua Pockets Sorghun Sorghun Sorghun Striga plares  Grain

lard pre- grain reseeded  plts density plts density plts at density / notd

paration yield kg/ha plts/ha 30 d.a.s. 45 d.a.s. maturity {0-3)
(14 sites) '

Without

plowing

ridging 1109 b 13126 a 44516 b 46993 b 42196 b 87682 a 1.05 a

Plowing +

tied ridging 149 a 4884 b 523132 a 54560 a 51493 a 121267 a 1.18 a

LSD (0.05) 114 1026 1308 1353 1308 64220 0.21

c.v. 23 30% " " 9 1641 50%

Heans with the same letter are not significantly different (p = 0.0%).

Detailed econonic anzlyses of 1990 on-iarn tests will be presented when the fuil version of this report is
conpleted (Febr. 19%1).

6.3.4.6 Socio-LEconomic_Studics

The study of non-agricultural labor utilization was completed in Aprit 1990 in the 6
villages where TLU conducted surveys in 1989-90 scason. Across all villages, the data
indicate that an average farm family allocates 1592 hours in non-agricultural activities. Major
activities include search for water (21.5%), gathering of wood and wild {ruit (19.2%), animal
care and nutrition (21.1%), farm house repaits (21.0%), commerce (219) and social
mectings (5.7%).

The gender distribution of these activities (table 13) shows that women are particularly
involved in gathering activities (fetching water and collecting wood) as well as in petty
commerce. Men sepait farm stractures, and attemd diverse social meetings. They also
practice commerce activities and tend compound animals,
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Total use of family labor in agricultural and non-agricultural activitics is shown in
table 14, Peak periods in agricultural activitics (July, August and November) are associated
with slack periods in non-agricultural activities and vice-versa, We estimated total tabor
demand and checked it against the stock of labor available for all activitics, The results cor-
roborite the fact that availability of labor still is scare duting the peak period despite low
demand in non-agricultwal activities. ‘The average farmer in the E.N. provinee allocates 25%
more time to non agricultural activities compared to agricultural activitics.

Nearly balf’ the farmers (46%) monitored in 1989-90 planted Ury season sorghum
(muskwari) on an average of 1.4 ha per farm. The economics of Muskwari cultivation has
not been fully documented.  In this respect, TLU/IRA collected data on labor use and input
expenses during the 1989-90 oft-season (October 1989 o March 1990). Detailed results of
this study will be presented in a working paper. Only salient features are reviewed here.

The targest share of the cost of producing muskwari (table 15) is represented by the
valuation of the opportueity cost of family Tabor (729%).  While the production of 1ainy
season sorghum requires more than twice the fabor for muskwari, only a small {raction is
hired (13 to 15%) compared to 26% for muskwari production. Income indicators shown in
table 16 reveal a higher profit for muskwani than rainy scason sorghum mostly due to low
amount of labor required.  Muskwari is considered a cateh crop particularly when rainy
season sorghum has failed.

Monitoring of geain prices continued though 1990 in order 1o colleet reliable data to
be used in economic analysis of on-farm tests and to learn more about the determinants of
commadity prices in rural markets. Table 17 is a summary of avarage monthly prices across
6 rural markets in 1989 and 1990. Detailed analysis of these prices will be done in March-
April 1991,

The study of income/expenditmes in the TLU research villapes is continning to
complete a year cycle by April 1991, The objective is to determine cash Hows, consumption
patterns, sources of cash and types of houschold expenditres. Critical periods in cash Hows
will be also idemtitied together with the capacity for farmers to hire outside labor at peak
period.

Table 14: Honthly Stock of Labor (man-dyys) Available for Farm Hork in B.N. Provinee

oy
Activities  April May June  July hug.  Sept. Gct. Mov. Dec. Jan  Feb  Narch Total
Agricult. 18.9 233 214 33 337 143 206 39.9 17.8 8.4 12,4 8.4 252.1
Non-agric. 29.7 133 2.8 219 26.1 2.3 2.7 2.4 294 30.7 29.3 354 333.7
Total avai-
lable 2/ a5 85 85 95 85 a5 05 85 85 85 85 85 1020
Balance 36.4 184 42,8 281 25.2 19.4 42.7 22.7 37.8 5.9 43,3 41,2 434.2

1/ estinates of tin> involverent in dry season srrghun activitios
2 3.4 pan-equivalent 4 25 day/month.

210


http:estmit.Ps
http:Auigu.st

Table 15: Labor Required by Task and Cost of Producing Huskwarl

Field Operation Labor Cost
----- (CFA/ha)
Total Family Hired
(man/days/ha) % %
Nursery care 4 100 0 1147
Land preparation 16 44 56 11 093
Digging 13.6 77.7 22.3 7 079
Transplanting 5.7 89.4 10.6 4 895
Weeding 11.6 66.2 33.8 5 434
Harvesting 11.1 66.5 1.5 5 183
Total average 62 ] 26 34 831

1/ Including opportunity cost of family labor at 550 F CFA/hour.

Table_16;  Met Benefit (CFA/ha) in Muskvari and Rainy Season Sorghum

Huskuari Rainy Scason Sorghun

1. Value of Prod. 59 780 71 500
2. - Variable cost 2/ 44 951 89 900
3. Gross nargin 14 829 - 18 400
4, - Fired cost 3/ - -
5. Net cash income/ia 49 660 48 700
6. Not cash incoae/man-

day 4/ 801 348
7. Operating ratio 5/ 0.75 1.25

1/ 854 kg/ha at 70 Frkg and 1100 kg/ha at 65 F/kg, respectively
2/ include opportunity cost of fanily labor

3/ data not available, value assuned neqligeahle

4/ with 62 and 140 mrin-days/hn, respectively

5/ tatio of variable cost to value of production.

Table_17: Evolution of Grain Frices in Rural Harkets of E.N. Province (FCFA/kg)

dan Fev Mar  April May Jume July Aug. Sept. Oct. Nov. Dec. All year

average
Sorghun 60 55 ;;;----1;;----;;;---;&{---—;;.--—-;; ----- 76 60 56 51 o4
Huskwari 5% 63 58 62 57 N 74 92 79 61 57 H2 €5
Hillet 53 56 75 69 5% 78 71 82 85 97 63 53 69
Peanut 200 174 183 200 205 239 247 24) 252 198 227 19 215
Cowpea 121 105 113 118 117 171 156 1% 175 149 138 101 138
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6.4 NKOLBISSON TLU

6.4.1 INTRODUCTION

During 1990, Nkolbisson 'TLU activities continued! to focus on two rescarch domains
in the Center Provinee, the sub-humid forest and the forest-savanna transition zones.
Adaptive trials and surveys were concentrated in three research villages;Nkol Fep, Nkometou
IF and Kiki.

The TLU's top priority duting 1990 was to et closure on several reseirch suh-goals.
Consequently, most TLU tests were follow-ups on catlier ‘TLU res arch, including trials
covering maize, cassava and sweet potato varicties, improved maize-cassava-proundnut
cropping patterns, weed control wmethods for sole maize and groundnut-based  cropping
patterns, and meize fertilization.  “The primary new initiative for 1990 was a series of
attempts to establish alley cropping, border hedge, and improved fallow sites.

Several uncontroltable events substantially consteained 11U progress duting the year,
The most severe blow was collapse of the TLUs collaborative regional testing program with
SODECAQ.  Added to this were (a) a substantial reduction of the first season program in
Kiki due to ke rains, (b) loss of data from the first season o abandonment of the second
season program in Nkometou 11 due resignation ol the TLU's farmer representative, (¢)
cancellation of second season maize varicety tests due to lack of seed, and (d) near collapse
of the agrolorestry initiatives due to seed shortages for appropriate species.

Despite problems encountered, the TELU was able to implement joint and farmer
nanaged tials at more than 150 sites. Based on results from these tests, the TLU has drawa
the following tentative conclusions about technology options for Center Provinee farmers:

a) Variety introduction is the most promising avenue to productivity enhancement due
to demonstiated yield impact and case of diffusion. The TLU therefore needs to
expand varicty testing (o encomgass other imporant crops such as provndnut and
plantain,

b) Aside from the TLU's proposed 60 kg N/ha recommendation for maize, chemical
components are not likely to be sulticiently beneticial to stimnlate widespread, rapid
adoption. Future wotk o chemical compornents will need to be targeted to particular
ficld and/or Farmer circumstances, thereby increasing expectation of a profitable return.,

¢)  The TLU probably can identify modificd gromndnut-maize- cassava cropping, patterns
which are more productive than tiaditional pat cins, it problems can be expected in
gaining fatmer aceeplability and taining for fmmer manapement. A combination of
testing under controtled conditions to document potential benetits when implemented
as part oFa complete rotational system,amd a series of farm level demonstiations will
probibly be nceded in place of farmer manaped tests as are vsed when introducing and
assessing varicties.
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d)  The critical constraints on introduction and acceptance of biological technologies for
improving soil fertility appear to be species establishment and demonstration of short
run farmer gain,  Several species and strategics will have to be explored before the
TLU can reasonably invest in large scale testing of any particular strategy or species.

The above conclusions will torm the basis of ‘TLU strategic planning for NCRE 1,
covering 1991-1994. As in previous years, research activities were complemented with
extension agent training, and demonstiations, “The HTA technical assistants were regularly
called upon tor NCRE Project and {RA supplemental duties.

6.4.2 OUTPUTS AND ACCOMPLISHMENTS

Goal: To enhance rural incomes and foed security of fawily fareers in the Center and South provinces
through more productive and sustainable crop production systems,

SUB-GOAL OUTFUTS ACCOMPLISHHENTS
1. Feedback information on 1.1 Data on post incidence and 1.1 Heasured sten borer
farmers’ circunstances and losses dua to posts. infestation and analyzed sten
practices. 1.2 Household and crop en- borer impact. WHere able to
terprise diagnoses for Nkol Fep relate maize yield losses to
and Kiki. sten borer infestatlon,
1.3 Analysis of IRA raize seed 1.2 Characterized crop
use and diffusion following enterprises, practices, sales
participation in TLU test. and purchases, resource

constraints, and non-crop income
in Nkol Fep and Kiki. Found
saveral significant differences
between villages,

1.3 Showed there has been
substantial maize variety
retention folloving
participation in TLU tests,
Analyzed determinants of varlety
retention.
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SUB-GOAL

OUTPUTS

2, Identify inproved and well-
adapted varieties.

3. Identify acceptable and more
productive cropping patterns.

4. Identify improved weed
control nmethods.

2.1 Analysis of perfornmance of
CUS 8704, CHS 8501, CHS 8806,
DHR ESR-W, BSR Syn-1 and TIEF-Y
relative to local maize.

2.2 Analysis of nerformance of
8034 versus local cassava.

2.3 Analysis of performance of
11b-1 sweet potato.

2.4 knalysis of farpers’
varietal preferonces and
utilization patterns.

3.1 Mnalysis of cassva yields
for 1989 trials.

3.2 Amlysis of mize and
groundnut yields for 1930
trials,

4.1 Analysis of no weeding
versus hand and/or chenical weed
control in groundnut-based
pattern,

4.2 Malysis of biolygical
versus hand and/or chemical weed
control in sole majze,
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2.1 Showed that: (a) CNS 8806,
BSR Syn-1 and DMR ESR-W out-
yielded local varieties under
farner conditions; (b) CHS 8806
is well liked by farners; (c)
BSR Syn-1 and LR FSR-W [ill
farner preference and
utilization niches but are not
liked as nuch as CIS 8806; (d)
TIEF-Y did not do botter than
local varieties in yield or
taste assesspent.

2.2 Showed that 8034 out-yielded
local cassava planted in Kiki in
1989 by an average of 2.7 t/ha.
2.3 Collaboraled in cissava
rultiplication to prepare for
1991 regional testing.

2.4 Showed that TIb-1 out-
yielded local swoot potato and
is well liked by farners.

3.1 Verified that 2034 does not
hive adversa effoct on
intercroppad gromndnut yields,
3.2 Showed that anqgle planting
does not increare cassava yields
relative to flat planting,

3.3 Heasured tun seacon qross
benefits for five cropping
patterns in Kiki, but wore
unable to shew financial benefit
with new syslens.

3.4 Verified tha' inproued
systens produce significantly
higher one season gross benefits
in Wkol Fep, but still must
deronstrate aceentability.

4.1 Showed that pre-energance
hobicid (a) reduens early
ceanon wood conpstition and (b)
recults in substantial labor
savings without sianificant
teduetion in yield or profit.
4.2 Showed that brnefits of pre-
enorgence hetbicide rolative to
band wesding are qreater in the
forest zone and for sole naize,



SUB-GOAL

OUIPUTS

ACCOMPLISHHENTS

5. Identify appropriate, low
risk paize fertilization rates.

6. Identify biological
technologies that improve and
sustain soil fertility.

7. Increase knowledge of
inproved crop production pa-
terials and ncthods.

5.1 hnalysis of maize response
to 60 kg P/ha in transition zone
for sole maize and maize-
groundnut. mixture.

5.2 Analysis of relative maize
response to urea and equivalent
valde of NPX.

6. Trials planted and field
observations on improved fallow
and hedge row establishment.

7.1 SODECAO extension agent
training coutses in every
department of Centre Province.
7.2 Three denonstration plots
for agro-pastoral shou.

7.3 Finalized three research
soneqraphs.

7.4 Prepared two TLU research
briefs for agro-pastoral shou.
7.5 Hundreds of farmers provided
with IRA maize and cassava
varieties.

5.1 Distributed regional vaize-
urea test kits, but abandoned
test due to laying off of
SODECAO field agents.

5.2 Showed that 60 kg P/ha: (a}
produced a significant sole
paize yield response during
flrst season in Kiki but not
during second season; (b) did
rot increase either maize or
groundnut yields when
broadcasted pre-plant in a
maize-groundnut crop pattern;
(c) dic not give a significant
financial gain regirdless of
season or pattern.

5.3 Showed that transition zone
farners might be able to invest
the san2 anount in 20-10-10 as
would be required to buy urea
without obtaining significantly
lower paize yields or profit.

6.1 Planted and nade field
observations on 13 agroforestry
sites,

6.2 Planted and made field
ohzorvations on 17 nanaged
fallow sites.

7.1 SODECRO uyents well prepared
to carry out reqgional tests.

7.2 Secured agresnent to begin
collaborative regional testing
with MINAGRI field agonts.

7.3 Organized a training course
for MINAGRI agents from four
provinces, to ba held in 1991,
7.4 Denonstrated inproved maize-
qgroundnut-cassava cropping
patterns davelnprd by TLU.

7.5 Practical advice leaflets
available for maize and cassava,
7.6 Hore than 500 farners
throughout Cenler Province
provided with 1pA nize seed.
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6.4.3 OTHER ACTIVITIES

Dr. Poku on several occasions served as Acting Deputy Chief of Party and regularly
participated in NCRE Project administrative meetings.  He also had duties as Head of IRA's
Farming Systems Program, including preparation of the program’s annual repot, In June,
he attended a meeting in Ghana of the Collaborative Group on Maize Based Systems
(COMBS), at which he presented a paper "On-Farm Research in the Centre Province,
Cameroon.” tn September, he carried out a brief in-country consultancy, on the basis of
which he prepared "Consultancy Report on Weed Management in Cropping Systems Research
Conducted by the NCRE Cereals Agronomy Unit in Garoua, Cameroon.,”

Dr. Baker attended the AESRE Symposium in Michigan, at which he made three
presentations: a panel presentation on "Reorientation, Not Reversal: African Farmer-Based
Experimentation™ and "Risk Assessment Methods for Technology Screening,” and a poster
on "Farmers and Sustainability in Southern Cameroon.” He panticipated in several meetings
OF IRA’s Task Force (for implementation of the Performance Contract), as a member of its
technical seeretariat. - An important accomplishment of the technical seerctariat during the
year was design of a management information system, catled IRAMIS.

TLU coordination dutics wete relatively restricted during most of the year. ‘The
primary activitics veere preparation of proceedings for the 1990 1.1 Workshop, which took
a great deal of time, and a series of site visits carried out in November and December for
which analytical mission reports were prepared and cirenlated.  In- addition. repeated
discussions were held with representatives of the following organizations reparding future
TLU collaboration: () NetherTands Development Assistance Orpanization for training and
backstopping of the proposed Bertoua TLU, (Iy) Dschang University Center for training in
farming  systems research, (¢) and U.S. Peace Corps for agroforestry testing and
demonstration.

Six national counterpaits from the T1.U participated in an MSTAT wtaining course
organized hy the NCRE Deputy Chief of Patty. As part of the course, Dr. Baker gave a
session on cconomic analysis with MSTAT,

6.4.4 RESEARCH FINDINGS

6.4.4.1 ,I[Quschu_ld_‘(flmz_a(:t‘c‘r_islics_.‘g'l:.'_v,t:y (Sub Goal })

The pupose of this survey was to generate data on household circumstmees and
cropping practices in Nkol Fep and Kiki.  ‘These data are needed (a) as a bascline for
evaluating TLU impact, (b) for analyzing and documenting ditferences between ‘LU research
villages, (c) for ascessing village representativeness (through comparison with results from
the 1989 repional honsehold survey), and (dy for identitying household income sources and
constraints,
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Mcthods

Houschold census lists were compiled for Nkol Fep and Kiki.  For each list, five
random numbers were chosen between one and N/5, where N represents the total number of
Louscholds on the list. In addition to cach chosen houschold, every N/Sth following
houschold was selected giving a total of 25 houscholds in each village to be interviewed.'
For gunalitative data, statistical ditferences between Nkol Fep and Kiki houscholds were
assessed at a P(<0.09) level using a Chi-Square test.

Resulls

Findings summarized in ‘Tables 1 through 6 make it abandantly ¢lear that Nkol Fep
and Kiki represent two distinet vesearch domains, the differences going well beyond a simple
distinction of groundnut-based versus  maize-based.  Table 1, for example, shows
substantially diffeient patterns for sop product transactions. “The table sugpests that Nkol
Fep farmers are sales oriented, with many houscholds selting several different food crops.
Atthe same time, Nkol Fep houscholds do not depend on matket purchases for food security,
reflected in the fact than only four of 22 commadities were bought by more than one-third
of the Nkol Fep houscholds.  Furthenore, there were only seven commodities for which
more houscholds were buying than were sclling,

Crop transaction resolts for Kiki stand in staek contiast,  In comparison to Nkol Fep,
fewer Kiki houscholds sold crop commoditics, while in nearly every case more Kiki
houscholds bought commaodities. Tnessence, Kiki houscholds produce for home consumption
but. failing 10 obtain 5211 sutliciency, often i to the market to supplement food availability,
Ditterences between Kiki and Nkol Fep are patticularly evident for maize. Maize is one of
the mort frequenily sold crops in Nkol Fep but with few houscholds buying, while exactly
the rever. @ pattern ocems in Kiki, '

While the T1U has not measuted total farm production or houschold consumption,
the patteins in “Table | conform with Tield observations that Nkol Fep farmers are surplus
producers, while Kiki farmers have lower productivity and struggle to produce sutficient
food.”

' Pooled 1esults lrone multiple systematic sampling Tave the statistical properties of
a random sample, but me less likely to - under-represent certain parts of a village in cases
where there is non-random ordering on a census listing.

* Inthis report, selected findings ave given on houschold incomes sources, cropping
practices and Favmers® pereeptions of constraints. In 1991, this data set will be analyzed
together with data fiom the 1989 regiomal houschold swrvey in order 1o evaluate
representativeness of the TLUS reseasch villages.

? Differences in productivity can he seen sepeatedly in tables below where zonal
results are given tor TLU trials,
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Table 1: Percentage of households selling and buying various crop products

kol Fep_ —Kiki__ .Nkol Fep_ — Kiki
Crop Product Sell  Buy Sell  Buy Crop Product Sell  Buy Sell Buy
Cocoa 56 0 44 0 Pale oil 24 0 b 12 92
Plantain 83 0 60 12 Okra I 24 a 12 48
Cassava tubers ] 0 a 16 20 llot pepper 56 0 ab 4 28
Cocoyan 45 0 ab 16 28 Pale nut 40 32 a 0 44
Groundnut 8 36 b 4 64 Sugar cane 8 40 4 20
Banana 36 8 28 20 Suect potato 36 8 a 8 16
Tonmato 28 60 a 4 88 Soy bean 4 0 0 0
Paln wine 36 28 16 36 Cassava leaves 12 0 4 0
Haize 72 4 ab 1 88 Processed maize 0 8 4 4
Processed cassava 56 0 b 48 44 Processed groundnut 0 8 0 20
Yan 24 8 b 4 44 Green beans 0 4 b § 76

a. Differences in village percentages for selling significant at P(<0.05),
b. Differences in village porcentages for buying significant at P(<0.05).

Village ditferences are no less striking, when one moves to NON-Crop iCome SOUrCes,
shown in Table 2. Not only do more Nkol Fep houschold get income from crop sales than
do Kiki houscholds, more Nkol Fep houscholds generate income through non-crop production
sources. Over half the Nkol Fep houscholds in fact had at least one member with wige
employment. Crop buying and selling, crop processing and fruit pathering and selling were
also common income sources in Nkol Fep but not in Kiki. To overcome cash shortages,
three out of four Kiki houscholds received money from relatives many of whom have moved
to Yaounde for wage employment. This level of remittances can penerally be considered a
sign that farmers do not have much of a marpin for sying new technologies.

Table 2: Percentage of farns having various sources of non-crop production income

Source kol Fep  Kiki Source Hkol Fep Kiki
Sell palm wine 36 20 Sell non-agr, products 8 a 40
Hunting or (ishing 0 4 Buy & sell processed

Selling livestuck 3 a 12 crop products 0 a 16
Crop buy & sell 0 a 8 Collect & sell wood 4 4
Wage employment 52 32 Honoy fron relatives 12 a 7
Tollect & sell fruit 52 12 Make & sell charcoal 0 0

With respect to technology development, dilferent ficld characteristics, farming
practices and cropping patterns must he taken into account (Tables 3 and 4). Table 3 shows
thit major differences can be attributed o land 1esontees and resulting Jand management
practices. Nkol Fep farniers, as is typical of farmers in the forest zone, have sloping fields
which they prepare by butning. Plowing is done for groundnut-based mixtures but rarely for
maize fields. Kiki farmers work in a savanna eeology with sandy soils. Many ficlds ave in
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low lying accas amd are built up into elevated plots theouph an arduous Tabor investment.
Nkol Fep farmers gencratly use a groundnut field for one season and let it go into a cassava
fallow. They harvest cassava and perhaps cocoyam during the second year, and then plantain
until it is time to use the field again,maybe alter three to five years. Kiki farmers, though,
invest so much in their fields that they often used them season alter scason. 1f the fields are
rested it is penerally for a short time, often only a season, Consequently, soils are depleted,
in large part accounting for the ™»w productivity.

Table 3: Percentage of fields having various characteristics

Characteristic kol Fep  Kiki Characteristic hkol Fep Kiki
Sloping terrain 64 40 Only local maize used % a 59
Sandy soil 13 a2 N Color of maize: white 37 41
Cleared by burning 9% a 1 yellow 92 100
Plowed before planting 67 a 100 Only local cassava used 5% a 8
Plants put on hills/ridges 0 a 9% Koedod less than two times B a8
Fertilizer used 4 13 Insecticida used 0 0

a. Difference in village percentages significant at P(<0.05).

There is some 1oom to manocuver in both villages.  As ‘Tables 3 and 4 show, many
farmers still use onty local varicties of maize and cassava. This undoubtedly holds for other
important crops such as groundnut, plantain and cocoyam.  Few houscholds use fertilizer but
the TLU has a substantial hody of evidence showing the profitability of fentilizer on maize.
Finally, the TLU has not yet initiated work on plantain or cocoyam but surveys have
consistently revealed the importance of these crops, particularly in the forest zone.

Table 4: Fercentage of fields having various ctops as the primary or added conponent in a crop mixture?

_Mkol Fep . _ __ Kiki____ __Nkol Fep  ___Kiki____
Crop Froduzt  Main  Added Main  Added Crop Product  Hain  Added Hain  Added
Haize 13 25 58 1N Plantain 30 32 0 26
Groundnut R 2 10 26 Cocoyan 8 23 0 29
Cassava 8 28 1 32 Tonato 6 2 1 0

a. Based on 53 field descriptions in Nkol Fep (39 second and 13 first season), and 72 fn Kiki (49 and
22). Only four nost inportant crops in crop mixtures, based on farner assessment, were analyzed.

Reflecting their different circumstances, respondents from Nkol Fep and Kiki stressed
different resource (Table 5) and agronomic constraints (Table 6). In general, more Kiki
respondents said vations potential constraints were actually a problem for their houschold.
By contiast with Nkol Fep, Kiki respondents also consistently gave preater emphasis to
money and tabor shortages.  Nkol Fep respondents instead identified a land constiaint, for
aceess to new land and for adegnately fallowed land.
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Iable 3: Rating of resource constraints based on farmer assessnent

Overall ___Rating? Overall __Pating
Rank Constraint Nkol Fep Kiki Rank Constraint likol Fep Kiki
1. Adequately fallowed land 104 84 8. Labor for harvesting 16 40
2. Maize seed 76 72 9. Labor for weeding 12 36
3, Honey to hire labor 20 108 10, Labor for clering 0 4
4. Honey to buy seed 40 84 10, Laborers to be hired 0 44
5. Groundnut seed €0 60 12, Cassava cuttings 28 8
6. Access to new land 80 8 13. Labor for selling 0 12
7. labor for planting 16 Y 13. tabor for processing ] 12

a, Based on inverse weighting of the percentage of farners reporting that each censtraint was "not
a problen” (veight=0), a "minor problen" (weight=1), or a "najor problem" (weight=2). Thus, the
potential rating range is 0-200.

Withi respect to agronomic constraints, farmers in hoth villages emphasized weeds
and maize stem borers, Nof unexpectedly given cropping patterns and ccolopies, hirds,
rodents and termites were more often viewed as a problem by Kiki respondents than by
Nkol Fep respondents.

Table 6: FPercentaga of farners =aying that various field circunstances were an
aqrononic problen for thon, 199

Circunstance tkol Fep Kiki Circunstance kol Fep Kiki
Grassy wends 84 72 Haize sten borers 100 78
Broadleaf weods 9 74 Ternites 2 a 65
Birds 0 a 1 Other insects 0 a M
Rodents /hadgehogs 6 a 100 Shiding 30 17
Poor soil 0 7 Lodying 8 a 30

a. Difference in village percentages significant at P(<0.05).

In summary, the TLU now has a data set which documents dramatic differences
between its primary research villages and reinforees findings about zonal differences
identified in carlier TL'J reports. In addition to identitying appropriate interventions
for farmer circumstances such as are described above, a major challenge for the TLU
is to determine whether comparable sipnificant ditferences exist in other parts of the
Central Province;hoth justifying and necessitating work in additional research villages.

6.4.4.2 Stem Rorer Monitoring (Sub-Goal 1)

Maize stem borers are a pest in both the forest and transition zones,  Field
monitoring was carricd out 1o assess stem borer incidence and lusses due to infestation,
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Methods

Six sampling units per field, each four square meters, were pegged in different
parts of 38 sole maize fields. Selected field characteristics, hypothesized to potentially
affect stem borer incidence, were recorded during pegging.  Mid-scason observations
were made on plant vigor and signs of sterm borer infestation. Harvest imeasurements
were taken for cach sampling unit, distinguishing yicld and protificacy for plants showing
signs of infestation from those not seemingly infested. Quantitative measurements on
pest incidence and length of stem borer tunnels were made on a per plant basis within
sampling units.

Results

Visual signs of stem horer infestation were similar for Nkol Fep and Kiki sites
at mid-season but infestation levels at harvest were signiticantly higher in Nkol Fep
(Table 7). Despite lower infestation levels, stem borer impact on yield was more
severe in Kiki, aflecting both prolificacy and yield per plant.  Anomalous results from
Nkol Fep showing higher vield trom atfected plants pechaps are due to sampling error
(since there were tew observations for plants not showing signs of attack).

Table 7: Stem bover infestation and plot outcomes, second season, 1990

Characteristic Wkol Fep  Kiki
Infestation:
Percentage plants showing signs at mid-season 19 32
Porcentags plants showing signs at hirvest 88 32
Percentage of sten length hored 17 4
Average nunber of borers por plant 1.43 0.14
Qutconas:
Plant donsity at haryest (7000/ha) 52.3 19.8
Prolificacy (pet.): attacked plants 68 52
non-attacked plants 79 83
Height/plant (grams):? attacked plants 115 35
non-attacked plants 131 51
Yield (kg/ha)? 5503 1023

a. Fresh ear without husk for Hkol Fep, grain for Kiki.

Regression analysis was used in an attempt to determine whether stein borer infestation
significantly reduced maize yield.  Regression coefficients for four stem borer infestation
measures were nepative, as expected, but only the coctficients for "average number of horers
prer plant™ were signiticantly different from zero (Fable 8). “This would appear to be the most
crucial measure for future stem horer monitoring and tests.

* Findings presented in this report are based on 19 sites from which complete
yield and stem borer count data were cotleeted.
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Table §: Relationship botwesn neasures of stem borer infestation and yield, second season, 1990%

Stem Borer Measure Nkol Fep Kiki

Average nunber of borers per plant -3720.5 (894) ~50%4.3 (1978)
Percentage of stem length bored -9.7 (97} -76.5 (155)
Percentage plants showing signs at harvest -1.8 (10} -H.1 (16}
Percentage plants showing signs at mid-season -4.6 (16) -11.7 - (25)

a. Reqression coofficients fron series of regression of forn: y=constanttdensitytx, where: y is
fresh ear weight for Nkol Fep and grain for Kiki, and x is the stem borer mcasure.
Coefficient standard errors are in parentheses. Harvest densities were used for the first
three neasures while mid-season density was used for the mid-season measure. Reqression Rs
for the end-of-season measures all ranged from .83 to .96. The Rls for the nid-season
regressions were .18 for Nkol Fep and .30 for Kiki.

Anattemptwas made toidentify ficld management factors significantly associated
with infestation levels. ‘The number of independent variables which could be considered
was constrained due to lack of variation in practices within zones (thus confounding
practices and zonal eflcets). In Kiki, for example, heds were formed prior to planting
by incorporating residues and weed biomass, while in Nkol Fep all tarmers burned their
ficlds and planted without plowing. Substantial intra-zone variability was observed for
only four variables; planting dates, use of chemical control, use of IRA maize variety,
and use of chemical fertilizer. Planting date did not have a significant relationship with
infestation levels (Table 9). Infestation levels were, however, significantly lower on
lields planted with IRA maize and where some form of chemical control was used.

Table 9: Relationchip hetwron farmer practices and average nunber of horers per
plant, second eaacon, 1900 2

Farner Practice Nkol Fep Kiki

Planting date (nunbered sequentially fron 1 Auwst  -.018 (.033) .002 (.003)
Used sone chenical control against borers -.76 (.54} -.19 (.05)
Use an inproved (1PA) maize varjety b =17 (.05)
Used chenical fertilizer -5 (.5?) 00 (.05)

a. Peqression coofficiants with standard errors in parentheses. R? for Kiki = 0.857.
R for Hkol Fap = 0.571.
b. ALl farners in fkol Eep used an inproved miize variety.

Results given in Table 9 must he interpreted with caution due to the small number of
observations for cach regression equation. Delayed planting has in many studies been shown
to have a significant, positive telationship o stem borer infestation. Moreover, IRA maize
germ plasm is not stem borer resistant and not all chemical control methods were equally
eflective. Specitically, infestation levels were hipher than average a sites where furadan was
used mid-season, bat were quite low at sites where treated seed wirs planted. Thus, various
field management factors, including alternative control measuies, need to be assessed in ‘TLU
tests before even tentative conclusions can be drawn,
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6.4.4.3 Maize_Vadicty Adoption_Study.  (Sub-Goals 1 and 2)

One objective of the ‘TS testing program is to increase farmer aceess to improved
varicties, thereby hopefully stimuliating farmer adoption.  An important question is whether
test participants do indeed retain IRA seed and use it or diffuse it to other farmers. The
objectives of this study were: (a) to find out whether participants in TLU maize variety tests
during first scason 1989 used IRA seed during following scasons or made the seed available
to other farmers, and (b) to identify determinants of continued use and diffusion.’

Methods

Following the maize variety test in first season 1989, all participants were asked to
rank IRA varietics relative to their local variety for five production and four taste
characteristics.  They were also asked whether they had retained any seed for future use.
During first season 1990 as many test participants as possible were reinterviewed. Data were
collected on selected household and individual characteristics and on whether IRA seed had
Deen (@) planted secomd season 1989, () planted first season 1990, (¢) given or sold to other
farmers. Respondents were also asked whether they had sold any 1RA cobs or grain in a
local market.

Determinants of tive hivaniate (0,1) dependent variables were evaluated vsing Sincar
probability regressions.  Selected  farmer and  houschold characteristics were used as
independent variables in all regressions to enable comparability across regressions.  ‘The
regressions were estimated  using two-stage weighted  least squares to correct for
heteroscedasticity caused by bivariate dependent variables. The weights used for second stage
estimation were inverses of the variance of predicted values derived from first stage
cquations. ‘Fhis weighting improves precision in estimating standard errors of the coeflicients
but docs bias expected values of repression coctficients. A remaining problem with finear
probability models is that predicted vatues are not constrained (o fall between zero and one.,
When predicted values less than one were encountered following first stage estimation,
predicted values for stage two were chanped to (01,

Results

Filty-thiee test paticipants were interviewed in hoth 1989 and 1990, 33 in the forest
zone villages and 20 in Kiki. Of these respondents, 62 percent were female and 38 percent
had not rcceived any formal education.  Approximately half of the houscholds enumerated
sold maize i 1989, 38 percent sold cocoa, and 50 percent had a member with salaried
cmployment.

* The study was desipned by the TLU and implemented by Amadou Nehare, a
fourth year student at Dschang, University Center. My, Nehare gave descriptive findings
in his memoir “Utilisation des variétés amélio:ées de mais par les paysans aprés
participation a un essai en miticu 1éel”  Additional anglyses for this report focus on
determinants of tntwme seed use and dilfusion.
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All but one of the first season test participants planted at least one IRA varicty during
second season 1989 or first season 1990, Sixty percent planted IRA maize duting both
seasons following participation in the TLU test. ‘There was also substantial diffusion of IRA
maize through market sales (47 percent of houscholds) or provision of grain directly 1o other
farmers (41 percent). The main means of diffusion in the forest zone was manket sales, while
direct provision to other farmers was the main means tor diffusion in Kiki.

Lincar probability regression coefficients, shown in ‘Table 10, suggest that initial taste
assessment is a poor indicator of Tuture seed use and dilfusion at least in situations where
most test participants find the now varietics to be as good as or better than local variceties,
To the extent any relationship exists, initial production assessment may be positively related
to luture seed use but negatively related to diffusion,  Houschold size and cocoa siles appear
to be positively related to future seed use but negatively related to diffusion.

Table 10: Coefficients from linear probability equations for TRA seed use and diffusion, 19907

Planted  Planted  Sold in  Supplied Sold or

Variable 1989 1990 Harket to Farmers  Supplied
Constant 295 .693 543 .478 .975
Retained 1PA mifze for seed (0,1) 004 R 2 (6274 A1
Production assecenant L2104 - 009 -.001 -.03744 -.0284%
Taste assessnont © .007 -.02744 017 .009 .002
Nousehold size 04844 L0354k - 038Rk - 344 -.0344
Household sold eocoa (0,1) =324 WATAL A =.05144 -.3384
lousehold sold any typs maize (0,1) 23604 - 129 NI 016 A10%4
Participant was mle (0,1) L1846 =, 2794k -. 3564 56244 197
Participant had some eduction (0,1) -.421% VL 156 2644k - 2794k
R 1925 980 859 882 874

a. Coolficients significantly different from 2ero: 4 - P{<0.0%); * = P{<0.1).

b. Production aseecmnent seores rangnd fran 20 to 20, going fron neqative to positive the more
tines participants siid one or both IPA varietic~ wore better than local varieties.

c. Taste assessment ranged fron -16 to 16, also going fron negative to positive as
IRA varioties were ranked as beirg better than local varieties.

Most remaining, cocltlicients, shown in Table 10, cannot be interpreted with any
confidence due to confounding of IRA maize planting. and diffusion with locational maize
planting and diftusion paterns. For exitmple, sceond season plasting is more conmmon in
Kiki while fewer Kiki households sold cocon, fewer Kiki participants had any schooling, and
more Kiki participants were female.,

Regardless of limitations, the adoption study scrved as g pilot for futwre 11T adoption
and impact studies. Interpretation problems encountered in the study should not be a problem
in a large sample, region-wide study such as would be carried out following regional testing,
Statistical propertics of 1epression results can be futher improvea oy using a provit maodel,



6.4.4.4 Maize Varicty Test (Sub-Goal 2)

The objectives of this test were (a) to compare yields of four varieties identified by
the lowland maize breeder with farmers’ current varieties when grown by farmers using
nermal practices and (b) to obtain farmer assessment of the new varicties.

Materials and Methods

The four new varietics were: (a) CMS 8806, a quick maturing yellow maize variety;
(b} DMR ESR-W, developed as white version of CMS 8806; (¢) TZEF-Y, a extra early
yellow varicty with flinty grain similar to Bafia, the dominant local; and (d) BSR Syn-1, a
soft eadosperm white variety which is a slightly improved version of a widely accepted
variety in Last Province.

Participating farmers were given 100 grams of sced for each of two IRA maize
varieties. ‘'they were asked to plant the IRA varieties and a local variety in adjacent plots,
using whatever cropping pattern and practices they wanted--as long as all plots were treated
the same. Pockets, plants and cars were counted at harvest, and a sample of 15 ears was
weighed from each plot,

Results

CMS 8866, DMR ESR-W and BSR Syn-1 significantly ont-yiclded farmers® varieties
due to a combination of greater prolificacy and bigger fresh cobs (Table 11). CMS 8806 was
consistently rated as being better than local varieties for both production and taste
~haracteristics (Table 12). ‘the other three varietics genevally were rated as good as or better
than local varictics for taste characteristics although the relatively sinall percemtages of
farmers saying that BSR and TZEF-Y are better than locals is a sign of potential acceptance
problems.

Hueber  __ Fap Weight  ___Prolificacy _  _Fresh Par Yleld _
of Con-  Fercent  Prob. of [ercent  Prob, of Percent  Prob, of
Varlety parisons Increase Increase Increase Increase Increase Increase
CHS 8806 13 8 67 17 a 86 il a 75
DR ESR-Y 15 19 67 9a 68 30 a n
BSR Syn-1 11 19 a 72 12 67 54 a 75
TIEF-Y 9 -3 46 12 a 75 11 60

a. Percentage increase significantly greater than zero at P{<0.05).

Overall, these test results conform with prior TLU tests showing, that IRA's new maize
varieties outyield local varieties and have acceptable taste characteristics. CMS 8806, DMR
ESR-W and BSR Syn-1 fulfill farmer’s needs for varieties with specific characteristics. CMS
8806 certainly is ready for regional testing, while DMR ESR-W and BSR Syn-1 could also
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be forwarded for regional testing unless the fowland maize breeder can identify suitable
alternatives for their particular niches. TZEF-Y did not perform well in this particular test,
and seemingly needs further modification to improve yield potential, tip cover and taste.

Table 12: Farmer evaluation of IRA versus local maize varieties following
participation In farmer test, first season, 1990

Productign Characteristics: Taste Acceptability:
Gern- rars/  Size of Roasted Boiled
ination Lodging Plant  Ears Ears Ears Sanga

(Percentage of respondentsd)

CHS 8806:
Better 87 20 97 87 86 86 79
Worse 0 0 7 13 7 7 0
BSR Syn-1:
Better n 12 88 94 L 38 20
Worse 0 0 0 0 25 6 7
DHR ESR-W:
Batter 45 9 80 Ik} 60 50 40
Worse 0 0 10 27 10 0 0
TIEF-Y:
Better 64 0 80 80 27 36 18
Worse 0 0 10 10 18 0 0

a. Remaining respondents aid their was no difference between varfeties or,
in the case of taste assessments, did not consume maize in the indicated form.

6.4.4.5 Sweet Potato Yariety Tests  (Sub-Goal 2)

In 1989, farmers in Nkol Fep were given Tlh-1 sweet potato sets so the yield
performance of TIb-1 sweet potato could be tested against farmers® current varieties. The test
was repealed in 1990 in order to obtain farmer assessment of Tlb-1 yield performance and
acceptability,

Materials and Method~;

In both years, participating farmers were asked to plant T1h-1 and a local variety in
adjacent plots following their normal practices. In 1989 harvest measurements were made
on the number of tubers and tuber weight. In 1990 a farmer evaluation survey was
administered following harvest.

Results

Inlimited scale testing, TIb-1 clearly showed superiority over local varictics. In 1989
it significantly out-yiclded local varieties (Table 13). In 1990 ncarly alt participating farmers
said it was better than local varieties for both yield and taste (Table 14). The superiority of
Tib-1" will now be verified through regional testing as a prelude to multiplication and
extension,
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TabJe 13: Sweet potato varleties yield comparison
based on farmer test, Nkol Fep, 1989
Tubers/ Tuber Tuber Wt,  Tuber
Pocket Weight /Pocket Yield

Variety (grams)  (grams)  (kg/ha)?

TIb-1 44 204 884 11,056

Local 3.7 170 627 7,813
LSD(O.OS) 0.3 22 49 669

a, Population standardized to 12,500 pockets/ha, 2 plants/pocket.

Table 14: Farmer evaluation of whether TIb-1 or local
sweet potato varieties are better following
participation in farmer managed test, Wkol Fep, 1990

Production Characteristics ~ Taste
Gersin-  Resist  Tubers/  Size of of
ation Dicease  Plant Tubers Tubers

TIb-1 10 9 { 11 11
Local 0 2 7 0 0

6.4.4.6 Croppipg Patterns Trial  (Sub-Goal 3)

This was the second year for a trial designed to (a) assess the possibility of increasing
the value of production through modified plant spatial arrangements and populations, and (b)
determine the production mix generated through various groundnut-cassava-maize cropping
patterns.

Materials and Mcthods

In 1989, five cropping patterns were tested in an RCB design. The patterns are
described in the 1989 NCRE Arnual Report. For the 1990 trial, a new pattern was
substituted for the traditional pattern. Sole maize was dropped, and cassava density was
increased in the maize-cassava pattern.® The resulting cropping patterns were as follows:

* The sole maize pattein was dropped becanse it reguires second season

cultivation to give a competitive return and does not include either cassava or groundnut,
Therefore, it is not viewed by farmers as a substitate pattern for their basic food crop
field. Sole maize is a specialized cash crop enterprise undertaken primarily by men.
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a.  Transition. Randomly planted groundnut (farmers’ population) and maize (3,000
pockets/ha, 2 plants/pocket); cassava planted around cedge of plot (3,333 pockets/ha,
2 cuttings/pocket).

b. R23. Randomly planted groundnut (farmers’ population); maize and cassava row
planted, with two rows cassava (1 m between cassava pockets within rows, 1 m
between rows, single cutting/pocket) alternating with three maize rows 0.5 m
between pockets within rows, 0.75 between rows and from cassava rows, 2 seeds/-
pocket).

¢.  Maize-cassava. Cassava rows (1« between pockets within rows, | cutting/pocket)
alternating with maize rows (0.5 m between pockets within rows, 2 sceds/pocket),
with rows spaced 0.5 m,

d. L2, Randomly planted groundnui (farmers’ population); mixed maize-cassava rows
with two maize pockets for each cassava pocket (0.5 m between pockets within rows,
L.5 m between rows, 2 seeds/pocket, 2 cuttings/pocket).

Results

In the 1989 test, tarmers in Kiki were the only ones who tried to take advantage of
the second scason planting opportunity afforded by the sole maize, transition and R 2,3
patterns.”  Despite farmer attempts at sccond season replanting, poor results were obtained
with the modified patterns (Table 15). This was due to the increased proportion of maize in
the new patterns coupled with low maize yields during both seasons of 1989, Low first
season yiclds were attributable to drought while second season populations were extremely
low,

? Farmers in the forest zone were unable to do so because the cassava varietly
used (8034) teft little area unshaded during second scason.
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Table 15: Evaluation of maize-cassava-qroundnut cropping patterns,
Transition Zone, 1989-90

Tradi-  Trans- Naize- Sole
tional  ition R2,3 Cassava Maize

Yield (kg/ha):
Fresh rmaize ears:
First season 178 82 204 2,0m3 1,997
Second season n 355 N7 164 1,882
Groundnut 962 1,029 648 0
Cassava tubers 9,357 8,808 10,652 11,188 0

Qmss_ﬂegoiit_mmu@u
Reguéar 849,020 840,900 761,836 738,219 523,581
Low 820,871 818,251 735,425 632,109 330,008

LSD (g5 reqular: s LSD (g g5y low: 267,400

a. Prices: maize without husk--135 FCFA/kg, equivalent price with husk--
89 FCFA/kg; groundnut--426 FCFA/kg, equivalent price in shell--230 FCFA/kg;
cassava tubers--39 FCFA/kg.

b. Substitutes low price for maize without husk--82 FCFA/kg.

Despite relatively poor results during, the fiast year of testing, modificd cropping
patterns which increase maize and cassava populations telative to groundnut and cnable
second season replanting are consistent with farmer practices and priorities in the transition
zone. Therefore, the patterns tested in the forest zone in 1990 will receive further testing in
the transition zone.

In the forest zone, the moditied patterns gave sipniticantly higher gross henefits during
the first growing season in both 1989 and 1990 (1989 NCRIE Annial Report and “lable 10).
This one season henefit is critical since forest zone farmers generally leave their groundnut-
based fields to cassava fallow duting sccond season, sometimes gap filling with additional
cassavi. Eventual cassava yield is also important to forest zone farmcrs but two of the three
maodified patterns have greater cassava populations than cither the traditional or transition
pattern. The third modified pattern (R 2,3) has sufficient space to allow a substantial increase
in cassava density during sccond scason gap tilling.



Table 16: One season evaluation of naize-cassava-groundnut cropping
patterns, Forest Zone, 1990

Trans- Haize-
ition L1,2 Cassava R2,3
Density_(plant/ha):
Haize 6,667 13,827 30,718 21,34
Groundnut 208,000 207,833 0 216,167
Cassava (planted) 6,667 8,889 10,000 5,000
Yield_(kqsha);
Fresh Ears 1,588 3,233 6,056 3,868
Groundnut 497 441 0 432
Qtos.s.Bcneqt.ﬂcmhm
Reqular 426,189 621,329 817,569 706,221
Low 342,018 452,964 496,598 501,201

LSD (0.05) regular: 139,625 LSD (0.05) low: 98,102

a. See notes Table 15 for valuation.

Overall, the modified patterns should result in increased productivily in the forest zone
and perhaps in the transition zone. ‘The main constraints on adoption are likely to be: (a)
increased management input necessary to take full advantage of the modified patterns, (h)
nossible reductions in groundnut production (although not observed in 1990 for 1. 1,2 or R
2,3), and {o) overcoming farmer’s lack of interest in using second season replanting
opportunities.

6.4.4.7 Cassava Planting Methods Trinls (Sub-Goal 3)

This was the second year for a trial designed to assess angle versus Hat planting of
cassava cuttings for both local and improved material. Angle planting is recommended by
IRA cassava breeders while flat planting is the farmer's normal practice. The assessment has
taken into account impact on groundnut yicld as well as cassava yield due to the importance
of groundnut in farmers” diets and the spreading architecture of available improved cassava
varieties.

Materials and Mcthods

In 1989, two cassava varicties (local and cv. 8034) and thice planting methods (1
cutting butied; | cutting planted on a angle; 2 cuttings buticd) were aranped inan RCB
design. Cassava hills were 1.5 x | meter. "articipating farmers® planted focal gronndnut
varieties at their desired population.

In 1990, the tial was 1epeated in the forest zone villapes with the same varietics.
Only two planting methods were included, flat versus angle, Loth planted with two cutting
per hills. Spacing for cassava hills was reduced to | x 1 meter. Patticipating fanmers again
planted local groundnut varieties at their desired population.  FFarmers, wanting to include
maize were allowed to do so at low populations (around 6,000 plaut/ha).
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Resulis

Cassava yield data for the triad planted in 1989 were obtained from cight farms in Kiki
(transition zone). Neither variety nor planting method had a significant effect on cassava
yield (Table 17).  Although the yicld difference is not statistically significant due to high
variability in plot outcomes, the improved variety, 8034, tended outyield the focal controf by
34 percent.

Table 17: Effect of cassava variety end planting method
on cassava yield {kg/ha), 1989

Variety Flat; Flat; hngle;
1 Cut, 2 Cut. 1 Cut.  Mean

Local 6398 155 gott 7817
8034 10865 10718 7646 10510
Hean 9327 9750 9938 9179

L5"(0_05) for varlety; planting method: ns

Groundnut yickl data for the 1990 tial were obtained from cight farms in Nkol Fep
and Nkometou . As in 1989, neither variety nor planting method had a significant effect
on groundnut yicld (Table 18).?

Table 18: Fffect of cassava variety amd
planting nothod on groundnut yleld
(kg/ha), first season, 1990

Variety Flat Angle linan
Local 541 525 535
8034 560 507 513
Hean 552 516

Pending cassava yield results fiom the 1990 trial, there appears 1o be no reason for
recommending a change away from the tzditional ptanting method . Coupled with carlicr on-
farm tests shoving the yied advastage and accepuability of 8034 and 8061, the lack of impact
on intercropped groundnut vields found in two years of this test provides further support for
moving IRA’s improved, but spreading architecture, cassava varieties (8061 as well as 8034)
into pre-extension regional testing and demonstiation,

" Groundnut density and inclusion of maize were used as covariates but this did
not affect the outcome of the ANOVA.
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6.4.4.8 Groundnut Weed Control Trial — (Sub-Goal 4)

This was the second year for a trial desipned to evaluate the possibility of substituting
a pre-emergence herbicide application for hand weeding in groundnut-based  cropping
patterns.

Materials and Mecthods

Thice weed control treatments and an unweeded control were attanged in an RCB
design. The weed control treatments were (a) hand weeding at four weeks alter planting, (b)
.5 kg ai/ha Alachlor applied pre-emergence, and (¢) L.O kg aiha Alachior plus hand
weeding at six weeks after planting. ‘The same grotumdmit -hased cropping pattern was used
in all plots.  Farmers provided local vatietics of groondnut and planted at their desired
population. Groundnut was intercropped with cassava (farmers’ focal) at 0,000 plants/ha and
maize (cv. CMS 87(4) at 6,667 plants/ha. ‘The trial was implemented first scason at eight
farms in the forest zone villages with one replication per farm.,

Results

Alachior applicd at the rate of 1.5 kg ai/ha gave significantly better carly season weed
control than did the lower rate of Alachlor (Table 19). 'I'he benefits of qarly season weed
control carried over to harvest resulting in lower weed biomass. Improved weed control dhid
not, however, translate into signiticantly higher maize yields, proundnut yiclds, or tinancial
benelits. In fact, yiclds and financial benelits of the unweeded plots were not significantly
lower than the plots having weed control.

Based on two years ol testing, it appears that farmers lacing a [abor constaint can
obtain comparable, if not higher, yields and profits while substantially reducing labor
requirements hy using Alachlor as a me emerpence hethicide. However, henefits have not
been suticient to justity an Alachlor weed control secommendation on the basis of increased
profitability alone. I fact, thete has been a lack of benefit for any weed control method
refative to no weeding due to thorough fand preparation and high groundnut populations.®
Thus, the best option for many facmers mipht be to do no weeding at all, 1t shondd be noted,
however, that prevailing weed species were not particulatly appressive and weed popnlations
were not heavy. With dilferent weed densities and species, such as might be found at other
sites, henefits from weed control could increase substantially.  Due to the equivocal nature
of these Tindings the 'TLU does not anticipate torwarding proposals for weed control in
groundnut-based pattetns to regional testing.

* Thorough Tand preparation reduces carly season weed growth and development
of a groundnut canopy shades weeds Tater in the season,
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Table 19: Evaluation of weed control methods in groundnut-based cropping pattern,
Forest Zone, first season, 1990

fFresh Ground-  Weeds Weed Dry Wt Labor Partial

fars nut a2 at Hagvest Tine Renefit
Weed Control Method (kg/ha) (kg/ha)  (no./m®)® (/') (hrjha)  (FCFA/hA)E
Alachlor (1.5 kg/ha) 1719 782 49 (5.7) 16 {3.6) 5 555,756
Alachlor (1.0 kg/ha) +

Rand weed at 6 WAP 1494 741 115 {9.6) 25 {4.3) 78 499,301

dand weed at 6 HAPd 1547 767 118 (9.7) 27 (4.9) 83 522,5M1
Unweeded control 1499 689 168 {11.5) 48 (6.5) 0 495,296
LSD(0.05) treatnent ns ns - (2.2 - (L.D) - ns

a. DAP - days after planting.

b. Humbers in parentheses are means of square root transformations, used to normalize
data for the ANOVA.

c. Valuation: fresh ears (without husk)--135/kg: growndnut--126/kq;
Machlor--2550/1 with concentration of 480 g/1; labor--150/hr.

d. WAP - weeks after planting.

6.4.4.9 Sole Maize Weed Control Trials — (Sub-Goal 4)

This was the second year for a trial designed to evaluate the possibility of substituting
a pre-emergence herbicide application for hand weeding in sole maize.

Materials and Mcthods

During first season, three weed control treatments were manged in an RCRB desipn
(@) hand weeding at four weeks after planting, (b) 2.75 kg ai/la Alachlor GIY applied pre-
emergence, and (¢) L5 kg aifha Alachlor G plus hand weeding at six weeks alter
planting. " “The trial was implemented at 26 farms with one replication per favm,

The test was repeated during the second season at 21 ditferent sites. At all but five
sites, the lower Alachlor GD treatment level was ot complemented by hand weeding due to
minimal weed development. Lo assess fertilizer-weed control method interaction, weed
control plots were split with maize in one sub plot seceiving a side dressing of urea at a rate
of 61} kg N/ha. Sites having different treatments were analyzed as separate tests, as were
ﬂwshnhcﬂncﬂ7nncvmsnsHwlnmﬁﬁunzuncuthU(HHUcmwShiwculﬂwck&lhnnMg
practices, and maize yields).

 Alachlor GD is a formulated mixture of alachlor plus atrazine,
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Results

First season 1990 results were substantially ditferent from secona season 1989, In
1989, Alachlor GD pave a significant yield and financial benefit relative to both hand
weeding and Alachlor GD (at a lower 1ate) plus hand weeding. In 1990, there was no rain
for over two weeks after Atachlor application, resulting in relatively poor performance of the
herbicide and no yicld advantage in either the forest or transition zone (Table 20). In
circumstances such as faced in 1990, supplementing Alachlor with hand weeding was
necessary to obtain higher yields and profits than were obtained through the fanner's practice
of a single hand weeding.

Table 20: Evaluation of weed control methods in sole mize, first season, 1990

Maize Weeds Koed D{y Labor Partial
Yield 21 map? Woight”  Tine Denaf it i
Weed Control Hethod (kg/ha)  (no./n")C (g8} (hr/ha) (ECEA/hA)
Forest_lone:
Aachlor 6D (2.75 kg/ha) 58158 270 (14.4) M (1.1) 5 799,497
Alachlor 6D (1.5) + hu 6388 347 (15.9) 52 (5.7) 67 892,510
Hand weed 5835 753 (24.7) 76 (1.4) 158 872,846
LSD(M” treatnent ns (4.1) - s - ns
Transjtion Zone:
AMachlor 6D (2.75 kqjha) 917 17 (3.5) 178 (11.9) 5 100,842
Alachlor b (1.5) + hw 1179 3 (2.9) 66 (1.2) 26 128,00¢
Hand weed 1007 358 (18.1) 119 (11.8) 127 107,842
150(0,05) treatment ns {4.1) -~ ns - ns

a. DAP - days aftor planting.

b. Dry weight per square meter at harvest.

¢. Nusbers in parentheses are means and 15D folloving square root transformation, used to normalize
data for the ANOVA.

d. Valuation: fresh ears (without husk)--135/kg; naize grain--126/kg/ha;
Alachlor GD--2790/1 with concentration of 550 q/1: labor--150/hr,

e. Fresh ears without husk

f. Maize grain at 150 noisture.

During second season 1990 different resnlts were obtained in the forest and
transition zones (‘Table 21). In the torest zone dilferences between weed control
methods were not significant for yicld, weed biomass or profit.  Nevertheless, in both
tests, plots treated with Alachlor G at 2.75 kepina out-yielded manually weeded plots
and had an average financial gain (in unfetilized plots) ot more than 75600 FCEA /ha,
A comparison of vesults across tests suggests that Alachlor GD at the rate of 1.5 ke/ha
requires a supplemental hand weeding. In the transition zone, Alachlor G was
ineflective due to a ditferent contiguration of weed species. As a result chemical weed
control resulted in lower yields and profits relative to manually weeded plots.
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Table 2): Evaluation of weed control methods in sole maize, second season, 1990 2

Haize Vield Reeds Weed_bry Ht, Partial_Penef jt
No  With 21 Days Ho. With tabor Mo With
Fert. Fert.  After l‘;ant Fert. Fert. Tine Fert. Fert.
Weed Control Hethod (kg/ha) {no./n’) (q/n’) (hr/ha) (FCFA/ha)
Forest Zone: b
Alachlor GD (2.75 kg/ha} 5392 7181 46 {6.3) 16 A 5 710,041 925,215
Alachlor GD (1.5) + hw 5405 7629 25 (14.1) 20 40 1 698,809 972,708
fland weed 1955 1402 674 (24.1) 2 2 232 631,203 938,291
LSD(O 05) control ns - (6.7) ns - ns
LSD(&US) fer. in control 1015 - - ns - 137,026
Forest_Tone:
Alachlor 6D (2.75 kg/ha) 4817 6330 103 (9.0) 2 5 632,111 810,401
Alachlor GD (1.5 kg/ha) 3722 6077 363 (17.2) 39 44 5 490,921 782,516
Hand weed 4367 5899 806 {27.2) 19 67 11 553,370 733,908
LSD(O 05 control ns - (9.3) ns - ns
LSDjq.g5) fer. in control 1146 - - s - 154,737

Transition_Zone:

Alachlor 6D (2.75 kg/ha) 820 1231 2 (4.2) 50 40 5 87,593 113,19
Machlor 6D (1.5 kg/ha) 831 1084 8B (4.8) 11 57 5 95,409 101,037
fand wead 1168 1193 175 (12.4) 6 M 88 133,945 110,807
LSD(U control ns - (23 ns - ns
I,SD(U'D,)) fer. in control 108 - ns - ns

a. See notes on Tahle 20 for treatnent levels, dofinitions and valuations.
b. Heans and LSD following square root transformation.

As in many other TLU trials, there were substantial yield and financial benefits from
fertilization. In the forest zone gains from fentilization were significant 1epardless of weed
control treatment. In the tansition zone, yield and financial gains were obtained only in the
chemical weed control plots.  Nevertheless, fettilizer by weed control method interactions
were not significant in any of the thiee tests.

Combined results over tluee scasons of testing show that use of Alachlor G
consistently increases yields and profits relative to the farmer's standiand practice, while
substantially reducing labor requitements. During the shotter, but more intense second rainy
season, the higher rate of Atachlor GD gives good carly season weed control and this benefit
carries over to yield even in the face of heavy late scason weed biomass development.
During the longer fisst rainy season Alachlor GD seemingly tequires a sopplemental hand
weeding in order to outpetform the favmer's hand weeding practice. Overall, Alachlor GID
continues to show promise as an improved weed contiol method for forest zone farmers. Due
to differences in results depending on season and application rate, more resemch village
testing is required before regional testiog, can begin,
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Due to the inetfectiveness of Alachlor GD in controlling weeds in the transition zone,
further testing would appear to be unnecessary. “The TLU will try to ideotify an alternative
pre-emergence herbicide for use by transition zone farmers.

6.4.4.10 Phosphorus_Fertilization Trials (Sub-Goal 5)

Nkolbisson TLU has concluded that 60 kg N/ha nittopen is profitable and should be
promoted as a recommendation for sole maize. This 1ate can he adjusted downward on a
plant equivalent basis for maize intercropped in groundnut-based cropping patierns. 'TLU
fertilization work now is directed at identifying potential supplements or substitutes for the
standing 60 kg N/ha recommendation.

During both seasons, phosphorus fertilization trials were carried out in Kiki as a
follow up to carlier trials showing occasional but erratic maize response to phosphorus,
During first scason, 60 kg P/ha was assessed as a supplement to 60 kg N/ha for sole maize
and for a groundnut-maize cropping pattern. In addition to generating additional observations
on sole maize yickl response to 60 kg P/ba, the puipose of the trial was to determine whether
the combined response of groundnut and maize to 60 kp P/hacin a groundnut-maize mixture
might be profitable even il the tesponse of maize alone was not,

During sccond season, sole maize response ta s sopplement of 60 kg I/ha was again
assessed in Kiki. As pmtof the tial, an attempt was made to determine whether cquivalent
values of 20-10-10 and urea (0.46 Ny would result in significantly different maize yields and
profits.

Materials and Methods

The Tirst season teial had a split plot desipn, with cropping pattern main plots and
fertilizer sub-plots. The cropping pattern ticatments were sole maize at 53,330 plants/ha and
a groundnut-maize mixture with maize at 26,667 plants/ha and groundaunt planted by fanmers
at their desired populations. ‘The maize vatiety used was CMS 8704 while fanmers provided
their own proundnnt. A uniform application of urea was side deessed to all maize at e
of 60 kg N/ha for sole maize and 30 kg M/ha for the maize gronndant mixtwe (an cquivalent
per plant rate). ‘The sub-plots were O and 60 kg P delivered theough teiple snperphosphate
(TSP; 0.46 P). Tor the sole maize pattern, TSP was side diessed along with the wrea. For
the groundnut-maize pattern, TSP was broadcasted immediately before planting,.

During sccond season, sole maize was planted by Tarmers following their normal
practices. ‘Three fertilizer treatments were randomly superimposed in equal sized plots. The
treatments were (a) urea at a rate of 60 kg N/ha, (b) wea at GO kg N/ plus TSP at 60 kg
Piha, and (¢) 20-10-10 at a 1ate of 168 kg/ha (equivalent in cost to the (uisutity of wrea
applied in the other plots).

Results

During first season, maize yicld vesponse o 1 was sigunificant in sole maize hut there
was not a significant financial gain after netting out fertilizer costs (Table 22). In the mixed
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groundnut-maize pattern, neither maize nor growndnut 1esponded (o the P supplement, There
was a large financial gain from the intercropping pattern refative to sole maize due to low
maize yields and the high value of groundnut relative to maize.

Table 22: Effect of tripla superphosphate on sale miize and
miize-gronudnnt yields and partial benefit,
Kiki, first season, 1990

Naize Partial
Cropping N & P Rate  Grain Groundnut  Benefit
Pattern {kg/ha) (kg/ha) (kg/ha)  (FCFA/ha)
Haize 60, 0 66 0 30,803
60,60 623 0 37,299
Groundnut 60, 0 167 681 297,956
t maize 60,60 175 707 283,915
I-Sl)w.05 pattern: 129 - 128,356
LSD(O.OS) fert. in pattern: 122 ns 5

a. Valuation: maize grain--126/kg; qroundnut--426/kq; labor--150/hr
for 60 hr/ha; urea (.46 H)--6750/50kg; triple superphosphate
(.46 P)--6750,/50kg; transport from Yaounde--1000/50kq.

In the second season test, there were no significant differences among fentilizer
treatments for yield or financial gain (Table 23). Coupled with results from prior TLU tests,
there would appear to be no reason to pursue development of a 60 kg P/ha secommendation
even for the tansition zone. 1 theye is to he further work on phosphorus fertilization, the
focus should be on identification of collateral data for targeting ficlds where larger than
average P responses can be expected.

The lack of signiticant differences in yields and financial gain between mea and an
equivalent value of 20 (0-10 supgpests that tamers can use 20010 10 instead of wiea in cases
where the Tatter wiei is nmavailable, This proposition needs at feast another year of testing,
in Kiki before it can be forwarded Tor regional testing, in the tansition zone.

Table 23: Effect of urea, triple superphorphite and 2n-10-10 on maize
grain and partial benefit, Kiki, second ervcon, 1990
Gtain _Partial Benafit_
Quantity  MNutrients Yield 1248 1970
Fertilizer  (kg/ha) (N,P,k/ha)  (kg/ha)  Frices  Priees

Urea 130 60, 0, 0 1,102 109,664 112,602

Urea + T5P 130 + 130 60,60, 0 1,184 ,702 109,577

20-10-10 168 34,17,17 1,1 112,493 111,225
'qn(0.05) ns ne ne

a. Valuation: mize grain--126/kg; Yabor--150:hr for 60 hr/hi neea
(.46 N)--6750/50kg; triple suprtphosphate (46 F)--R750/50k;
20-10-10--5250,50kg; trancport from Yaounde--10n0,5ukg,

b. Valuation chanqes: urea, TSP and 20-10-10--562%/50kg,
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6.4.4.11 Agroforestry Site_Establishment  (Sub-Goal 6)

The goal of the TLU during 1990 with respect to agroforestry in the forest zone
was to establish alley cropping sites for future on-farm testing of three crop-fallow
rotation patterns. ‘This strategic approach was adopted in the view that alley cropping
will only be accepted by farmers if it can be demonstrated that they can increase
cropping intensity (ratio of cropping to fallow) without seriously depleting soil fertility.

The goal of the TLU in the transition zone was to establish bovder hedpe sites
for future on-farm testing of benetits from incorporation of biomass from leguminous
tree cuttings.”  Soil nutrients are already depleted in Kiki due to more or less
continuous cropping, and farmers can be expected to teadily adopt border hedpes il yield
benelit can be demonstrated. Border hedges have the added advantage of preventing
collapse of the edges of elevated plots prevalent in the low lying swampy arcas (bas
Jonds) of Kiki.

Materials and Mcethods

Alley hedges were direct seeded at four meter intervals in seven fields. Different
plot shapes were used depending on tield size, but a minimum of five hedpe rows were
planted on cach fticld.  Plantain suckers were planted cach five meters of every third
row, to increase short tun economic benelig of the agroforestry system. In another elforg
to increase short v benelit, farmers were encowraped o plant food crops duding the
initial seasons of hedge tow establishment. 1t was anticipated that at least one full year
would he needed hefore the ‘T could begin comparing, thiee cropping intensily
patterns: Gy tist and second season cultivation,” (h) first season cultivation followed
by second season natural fallow, (b) first season cultivation followed by second season
improved fallow.

In Kiki, one horder hedge site was planted during tist season with scedlings in
order to demonstiate the border hedgpe coneept. During second season, four farmers

attempted to establish additional sites by direct seeding,

Atall locations, the species used was Lewcaena lencocephala, 'The T, had haped
to use Calliandra calothyrsus but could not obtain sullicient seed.

Results

OF the seven alley cropping sites, good establishment was achicved at only two
sites. AL other sites, there were gaps which required replanting.  Post-estallishment

" Alley cropping is not likely to be aceepted in the tansition zone 1esearch
village due to the small size of plots, tew of which have sloping terrain,

* Both scason cultivation is quite common in Kiki but is stil) retatively e in
Nkol Fep. ‘This option would only be possible with substantial biomass supplementation
from the alley hedges.
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biomass development was poor at all but one site, and that one site was threatened by
termites at the end of 1990. Relativefy speaking, the best prowth was at tields cultivated
both first and second season, at which cassava was not planted or was planted only
during second season. Four of seven fields were planted during second season. Hedge
development was better on these fields than in remaining ficlds where there was heavy
shading due to first scason cassava (2 sites) or weeds.

In Kiki, biomass development was poor at the site planted with scedlings and two
weedings were required to reduce shading.  Establishment was quite poor at the four
direct sceded sites, leading to no possibility of testing hiomass tesponse in 1991,

Tentative conclusions based on 1990 ficld observations are: () farmers must be
willing to repeatedly reseed hedges or will need @ low cost method for secdling nurseiies
since direct seeding results in poor establishment; (b) farmers should cultivate during
the fust two seasons of hedge row establistunent but no cassava should he planted
during the fitst season, (by Leucaema is unlikely to produce reasonahble biomass tor a least
two years, (¢) plantain intercropping does not inftuence farmer interest or willingness
to maintain sites but is usctu! for tinding hedges in unmaintained fields, and (d) there
are no apparent advantages to an alley planting format, and perhaps some substantial
disadvantages, except for sites having sloping terain,

6.4.4.12 Managed_Fallow_Establishment  (Swiv-Goal 6)

Two primary constraints on introduciion of managed Callow in the jorest zone are
fallow species establishment and the additional tabor required for establishing, maraging
and utilizing the planted fallow species. The primaty poal of the 'T1LU during, 1590 was
to try to establish a second season planted fallow withont speciatized investments in land
preparation,

Matcrials and Mcthods

Thiee stratepies were tried by the T “The tirst was to relay plant a fiist
scason ficld immediately following gronndnut harvest. ‘Fhis steatepy was proposed by
the towland maize agronomist. Relay planting was done at cight sites in Nkol Fep using
Desmodivm distortin and Crotalaria caricea. “Vhe second stratepy was (o simobtancously
establish maize and pigeon pea (Cajanns cajony in alternate 1ows at the beginning of the
first scason.™  Maize pigeon pea intercrops were planted at eight sites in Nkol Fep.
The last stratepy was tried at a sinple site in Kikic Fhis was to plant second season in
seeding Lisles created by uprooting first season nvize stalks, without tiaditional bed
preparation and with only minimal removal of emerged weeds. Planting was done in
separate plots with Desmoditnn and Crotalaria

' This strategy emerped as a by-product of an attempt to use pigeon pea as a
hiological means of weed contiol,

245


http:wmuaa.ed
http:6.4.4.12

Results

At maize-pigeon pea intercrop sites, there was only moderate establishment but
excellent growth of established plants. Some farmers cut pigeon pea after the first
season while others did not. Cut plants had good regrowth and farmers managed the
cutting and mulching operation without ‘11U input.  Uncut pigeon pea grew to more
three meters and produced seed before the end of the second season.

Based on 1990 observations, maize pigeon pea intereropping appears to be a
promising option for introducing planted fallow. Due to erratic establishment, planting
should be tried at higher maize and pigeon pea densities. Pocket planting in groundnut
or maize fields might be explored as an alternative to inter-row planting.  Farmers
probably should cut after the first season, enabling almost immediate benefit and
reducing management problems for second scason cutting and mulching. Cassava
shading should not be a problem for biomass development since pigeon pea will likely
grow faster than cassava,

It was not possible to establish cither Desmodium or Crotalaria through relay
planting at the end of the first season. This was due to poor emergence as opposed to
drought stress during the short dry season. Only at osc site was there reasonable
establishment of Desmodium.  Biomass development during second season was quite
satisfactory at that site. There was poor emergence and failure to establish an improved
fallow at the site planted second season as well,

Further efforts will be nceded to determine causes of poor emergence and
establishmeni. One option for improving emergence rates is to pocket or row plant,
rather than broadcast, but this will require attention to relative labor requirements and
farmer acceptability.
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7.1 CEREAL PATHOLOGY

7.5.1 INTRODUCTION

‘This unit has the mandate to corduct research on Maize, Sorghum and Millet discases.
During the 1990 growing season, activities were limited to maize pathology, the reasons
being not only limited funds that contd not allow the unit conduct research on these crops
from Bambui, but mainly the lack of collaboration with sorghwm team based in Maroua. ‘The
Sorghum Agronomy Unit was contacted to set up an expetiment on the effect of nitrogen
levels on the incidence and severity of head smut on sorghum, as a follow up of 1089 results,
bt no positive reaction was made,  Litiewise Breeding did not respond on om equest to
continue the West Aftica Sorghum Leal Discase Nuisety as well as sereening clite NCRE
entries to dead heart cansed by Colletofrichyum graminicola of which incidence was very high
in 1989, Thus the wok presented in this veport is fimited o maize pathology. Nine
experiments were conducted to investigate vatious aspects of maize diseases in Cameroon.
In addition, highland breeding trials were evaluated for discase tesistance.

7.5.2 RESEARCH FINDINGS
1.5.2.1 Effeet of inbreeding depression_on_the_resistance_to_rusis_and blights

This experiment started in 1959, the ohjective heing the assessment of early genciation
selection on resistance to rusts and blights. Cyceles of selting (S1, S2, ... §5) are formed
sach season without selection and remnant seed kept for generation testing. 83 was formed
in 1990 and will be advanced to S4 next prowing season.

7.5.2.2 Incidence of Excerohilum_ and Bipolaris_spp,_in_maize_leaves in Cameroon

This experiment stated in 1989 during which Excerohilmm turcicum was foud to he
widespread in the maize growing areas of the country, with an incidence of about R0% . while
Bipolaris maydis bad 22.% incidence, and occming mostly in the Towlands and mid aligade
zones, ‘The vitulence ol 13 isoles ol Eootmcicwn from maize and one isolate of
Helminthosporium qurcicum isolated on sorghummn at Ndonkole, was tested an four genotypes
of the inbred line HA160 with specilic penes of resistmee YL ED2 o FIOY. These lines were
obtained hrom De. Panl Christensen ol Dekalb plizer Geneties 3100 Sycamore Road,
Dekalb IL.. 60115 U.S.A.

Five weeks old seedlings were inoculated by putting diops of spore suspension in the
whorl of the plant. Discase assessment was made two weeks after inocndation, Table |
presents the phenotypic response of the four genotypes when inoculated with the 14 isolates.

A chlototic lesion is a resistance reaction whereas the necrotic lesion indicates
susceptibility. From the phenotypic response above the vienlence formula of each isolate is
determined, followed by its race (table ). Thiee isolates are designated B rcicam race |
(UPPER-FARM, MEORNTA and NDONEOTLE), three ef tace 3 (BA'T e, HGONGZEN, and
NDONKOLE), ‘The others ate of tace 2. Al the fou penotypes exhibited resistanee to f.
turcicum isolated from sorghum, indicating a possible host specificity,
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7.5.23 !fip_is.lcmiolugy_an(lﬁcliulugy_o_f_l_’he'.q.mhaer.:ia,.lca[spm._al!d.l)iﬂl.wlia,_l,caLstr.im:
7.5.2.3.1 Phacosphacria leaf spot

The 1989 results showed that this was a wind born discase, caused by Phagosphacriy
maydis. The objective of this study was to determine the time of establishment of the discase
and its development on plants, and also to evaluate high altitude varieties for their resistance
to the discase,

Seven entiies were planted _
Upper-Earm (1900 m) and disease was | Ligure 1 [isease progrossion of
monitored on the car leaf, and leaves Loal spot an leayes
above and below car leal.  The first
symptoms appeared in mid-august, when
plants were in the soft dough stage.
Discase severity was assessed by counting

Hbar ol 4pols {Maar)
[T D St sl el

[ . . . . RN L e T

an et

the number of spots on the three leaves, " PP

while incidence was measmed as the ) e

number  of  infected leaves/plant.  As L T

. . . . . Agt Augtf fep) Seplt Sepld Gep?
indicated on fipure 1, discase severity Dale af abservations

increased contimiously during the first e Fattost Lot Abmen Far - o= Lot Pl Fur

three weeks of September, then slowed
down towards matmity (senescence of

leaves).

The reaction of entries (o the ['i(]l”ﬂ JoManetal teaction
discase  ditfered  sipniticantly  at the todeal spat intection
probability levet 5% (table 1 and fig 2). yeg, CLOVEDRNOALS Seee
While ECS573 showed no symptoms on | e S e

leaves, Kitale 2, COCA and POOL, 9 had e
. . .o aon e
00% or more of their leaves infected.,

The direct effeet of Phacosphaeria

n - -~ -A - b P --
wf » : i< vore ‘1 ' AN AU nroy HEm ANk o2y
kl.lf spot ;m 'lhc pltm.(.l.s the reduction of DATE O CRSEPATICHS
photosynthetic activities :m(l premature e o b e e
deathof leaves,  leading 10 yicld -t + oo < rae
reduction, e SRS

As indicated in figure 3, 1CS73 scemed to have immunity against the discase; EVEI19
presented good resistance to the disease, and NDU local, POOL. 9, and KITALL 2 showed
very high toleranee to Phacosphacrin maydis,

7.5.2.3.2 Diplodia leaf stripe

The objectives of this study were simitio (o those of Phacosphactia leal spot. Qun
entries (BACOA, COCA, ECST3, COCA LIGHEESS I AP, KITALE2 X ECST73, and
COCA LIGULESS 2) were planted at Bambni Plain (Mfonta),
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Conspicuous  symptoms  were
observed catly July. Lesions were connted [ are 1 [anchion of onlries
and lesion arcas caleulated weekly until o Phaeosphaena leal spol
senescence  of leaves  (early  Augusi), ey N0 Sipcte T T R
Figure 4 shows that leal e destroyed by 2500
Diplodia  magcrospora  increased . ’::g
continnously, with a high rate of increase ‘EN R
towards the end of the scason, 1 oo

sno

n

It scemed not to follow the wypical O m'{l .U i rins e
discase progress curve, except on ATP VANIETIFS
and BECS73 (tig. 4). Entries did not ditfes I Py 0 Ed e L ”"""'l
signiticantly (1" - 0.05) in their reaction (o
the disease.  We noticed a very hiph
incidence and severity of the discase on ) .
BACOA in isolstion plot, as compied o Fgnre 4 Varietal reachion
varietal trial. So it seems that epidemics I fuplodia teat stope
can casily occurr in larpe scale farms piett Aa Drstosped prmilithenzantl
where only one susceptible genotype is R
planted. ’

7.5.2.4 Comparative  reaction of
lowland and_hightand entries (o blights

[) R PR R PO P .y N PO e =
Jit 4 JuLsn RORE [ICRS] sgan AUGE
ﬂml‘ﬂ"ﬂ& Date Ohservations SF - 4t

- Ay oo” LI TR . (rdn
The objectives of this stdy were: .o R Lo
- to evaluate fevel of resistance of
lowknd  materials  to hishland
diseases which are prevatent in infermediate zones wheie these matetials me likely to
be nsed,
- to identity a suitable site to be used as disease nursery site for lowland materials.

The experiment was carried out at Nkolbisson, actually used as towland musery, and
where H. tumigicmn is very conmon and even severe on suseeptible entries, and at Foumbot
(mid-altitude), actaally used as hiphland mmsery and where selection for lowland discases
such as maydis blights and polysora tust are prevadent. A line suseeptible to both blights and
rusts was planted around the plot as spreader.,

7.5.2.7 .0 Leighbynv_z:.d_lowland_inhreds

Five lowland and four highland inbieds were planted at Foumbot on April 27 and at
Nkolbisson on May 17, in a randomized complete black desipn, with 4 replications, and 3
row plots. Data on discases were collected on the cential 1ows.,

The analysis of vimiance of the nansformation of the infection indes into Aresin
showed highly sipnificant ditferences mmonp entries, for theis 1eaction to Y taeeicnm and
Puccinia polysora at both locations, as indicated in table 3, Disease was higher 2t Foumbot
than at Nkolbisson. We also noticed that lowkand enfiies were very susceptible to rust at
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Foumbaot, but not at Nkolthisson. Highland nuterists demonstiated high tolerance to diseases
and yielded more than 2t/ha while Towland entries yiclded at most 1.9¢/ha. Lowland inbreds
52-1 and 20-1 had complete crop failure due to polysora rust.

7.5.2.4.2 Highlaod_and lowland_composites

Likewise for inbreds, disease pressure was higher at Foumbot than at Nkolbisson.
Highly significant differences (P—0.05) were observed among entries for their reaction to
rust, but not to blights. At Nkolbisson, Yaounde 8701, COCA were the most susceptible to
polysora rust, Tollowed by BSR Synthetic 2, SHABA, FoumbotS-MSR-87 and Foumbot3-
MSR-85, while CMS 8503, POOL. 16 SR, and CMS 8704 were fairly resistant. At Foumbot,
DMR-ESR-Y, POOL 16 SR, BSR Synthetic 2 and BACOA were the most susceptible.

Discases wete greater at Foumbot than at Nkolbisson, both in number and quantity,
and lowland materials Tad more disease at Foumbot than at Nkolhisson. Thus Foumbot can
be recommended as a site for disease muscrty of lowland materials, as it is for highland
materials.

7.5.2.5 Effect of land preparation on the incidence and seyerity of Rhizoctonia blights

In-a farming system experiment conducted by 1A 10 investigate the possibilities of
cropping maize in rice plots before tice, we noticed that Rhizoctonig solani infection was a
limitation to this practice, causing up to 20% stalk and car 1ot in some plots. Disease
patterns in the field indicated that disease severity was very high with water logged plots.

The objective of this stdy was to determine the beneticial effeet of Fand prepatation
in suppressing the disease. ‘Thiee vinicties were used in o split plot desipn where the main
plot was land preparation and varicties heing the sub-plot. Five faimer’s rice plots were used
as complete blocks. Disease assessment was done one to two week:s before harvesting, by
counting the number of infected plants over the total number of plants in the plot.

The analysis of variance showed signiticant ditferences in disease sever ity in the main
plots at P=0.05, and no signilicant ditferences among varictics,  Table 6 indicates that
planting on ridges saved about 4% of total plant stands thus 4% ol the yield. "1he experiment
will be repeated again in 1991,

7.5.2.6 Aﬁyﬁs,mc_n_(_o_f_y_ic_ld_l_(,mleu;:,_(Q_rllliglvls_and_Rusl&

This study was conducted to determine the actnl pereentage of yield loss due to
blight.  Dyrene 75, comtaining 75% anilazine, teported to he etfective against blights on
maize, was used to control H, wreicum,

Nine varicties, both higiland and lowland were planted ina tandemized block design,
with three replications. The plot was sutrounded by two rows of susceptible lines, (o serve
as spreader rows. All the entries, including the spreaders were inoculated at Fnee high with
a powder ot infected Teaves from previous cropping season. This set up was duplicated,
without spreader 1ows, and was not inoculated, but was sprayed weekly with Dyrene 75,
starting 6 weeks after planting,



Table_l. Phenotypic response of four maize genotypes inoculated
with 14 Isolates of_F. turcicum 1% days afler inoculation,

GENOTYPES

Isolates H460  H4460HELHEY  HAYGONE20t2  RA4GOHEINED
BATIE N C tl N
FouNROT N N il C
HBANG-HBIRNI N il C i
BEFANG ! | C ¢
UPPER-FARH N C C ¢
NKOI.B1SSON f | C N
HEONTA N ¢ C N
SANTA H C N ¢
BANSOA N N C C
BABUNGO N N C ¢
HRIAHE N N C C
BAFOU N N i C
HCONDZEN C c it ¢
NDUNKOLE C c C C

€ = Chlorotic lesions
N = Necrotic lesions
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Table 2. Virulence formula and designated races of the isolates.

Races

Isolates Virulence formula

BATIE Htint2/nt3 3
FOUNBOT At3/ntint2 2
HBANG-HMBIRNI Rt2/RtIAL3 2
BEFANG He2it 3/t 2
UPPFR-FARM fit1nt2nte3 1
HKOLBISSON ft2/ntint3 2
HFONTA Htint2/nt3 1
BANSOA nt2nt3/ntl 2
BABUNGO Htant3/ntt 2
HRIANE Heant3/ntl 2
BAFOU Ht3/ntLat2 2
HGONDZEN Ht1Rt3/Rt2 k]
SANTA ntint3/nt2 3
HDONKOLE feagtaats 1

Table 3: Reaction of highland and lowland inbreds to
biights and rust

Entries

89311
13-1
89286
H 131
89299
22-1
Gr1-37
92-1
20-1

HEANS
v

Turcicun Maydis
BT NROL fRE
3.8 2.2 N
2.8 2.8 2.2
3.9 2.2 3.2
56 3.3 4.4
3.3 2.2 2.8
3.3 2.2 2.2
6.7 2.8 1.3
2.2 11,0 2.2
2.2 2.8 2.2
3.8 3.5 1.0
14.3 1.9 16.4

2.1 2.7

LDS (0.05) 2.6

(=N}

HEOL

(LS XN E R N N R VTR N Ry ov]
B RO AD D O W R W I

N
N
Ll N

w

i

—
P— e ad = ) DAY e

e

——

Fol

FRT

—r— 00 P G D e e a

ysora
oL
6.7

3.9
9.4

* in tons/ha
FBT = Founbot
NROL = Nkolbisson
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Table 4: Reaction of lowland inbreds to diseases as compared to
highland inbreds.

Turcicun Haydis Polysora

EBT WKOL BT WKL EBT HKOL

Lowland 3.4
Highland 4.5
SE 0.78

S N
(o=}
-~

—_—uY N

— ™
w
w

(=== A 3K V1

O N

4.
2. .
0.61 0.79

Table 5: Reaction of highland and lowland composites to blights
and rusts.

Entries Polysora rust Yield at Fht
fbt.  Hkol. (t/ha)

Synthetic 1
(S 8704
FBT3-HSR-85
SHARA

RASAL

CHS 8503
FBT5-HSR-87
BACCA
YAOUNDE 8701
s 8710
COCA
MIR-FSR-H
POOL 16 SR
BSR SYN 2
DIR-ESR-Y

SV N N I D o
N @ O DD W O e YD WO )

DA DU o a1 e N e
) )0 O NGO O MWW SO S ) e
e dm PO e DN W D LD e B A o e D

WD WO Oy
PRI .

HEANS
()

LDS(G.OS)

1.8
16.2
3.08

-~ !
O -
—

—
—

P
-3
-3
P
(o)

Table 6: % infected plants as influenced by land preparation.

t infected plants

Varieties Flat Ridyns Neans
CHS 8704 2.7 24.37 23.55
N5 8507 25.99 19.21 22.33
CHS 8501 23.87 17.89 20.88
NEANS 24.06 20.51

SE (Land Preparation) - 1.5
SE (Varieties) = 2.13
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Table 7; Incldence and Severity of Blighls and
rusts at Foumbot in 1991,

Blights Yield (T/Ha)
Varieties Inoc. Hon Inoc. Inoc. HMon Inoc.
SHABA 5.92 3.7 6.9 7.4
766 6.66 3.7 4.0 2.8
BSR SYN 2 6.66 2.22 5.2 5.2
KASAI 5.18 2.96 7.9 6.8
126 8.14 6.66 4.2 4.4
YAQUNDE 8701 8.14 5.92 3.8 3.8
751 5.92 2.96 3.3 3.6
CHS 8704 5.18 .4 7.7 8.8
FBT HSR 87 4,44 2,22 8.4 8.6
HEANS 6.25 3.86 5.6 5.7
cv(t) 11.9 16.1 2.4 223
LSD(O'05) 2.5 1.5 2.4 2.5
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7.2. RICE PATHOLOGY

7.2.1. INTRODUCTION

Studies conducted by the rice pathology program in 1990 have heen oriented around
the influence of cultural conditions on the incidence of Pyricalaria oryzea on rice in the Mbo
plain. Within the framework of this theme, several operations were developed, programmed
and realized.

- Effect of nitrogen nutrition on the incidence of pyricutaria.
- Effect of planting dates on the incidence of pyriculari,
- Effect of soil preparation on the incidence of pyricularia.

Also, within the tramework of a multi-disciplinary approach, the rice pathology
program has done observations on trials based in Dschang and on the Mbo Plain of the
varictal improvement program and noted among other things:

- Germplasm characterization,
- The populations in segregation (crossing in 12, )3 and 14),
- Trial rescarch of varieties resistant or tolerant to cold.

These studies have given place to rescarch on varieties resistant or tolerant to cold and
10 the principal discases:Pyricularia oryzea, Rhynchosporium oryzea and Acrocylindrium
oryzea.

The principal objective was to make varictal selection of viable parents.  The
cevaluation of yicld losses due to pyricularia in natural conditions in the Mbo plain was not
ready for this report. However the results of the trial on soil preparation effect on incidence
of Pyricularia done in the 2nd season of the 1989 agricultural year was not reported last year
but is reported here.

7.2.2 OBJECTIVES

a) Liffect of nitrogen nutrition on the incidence of pyricularia on 5 varieties of
rice in the Mbo plain,
The objective of the study was to evaluate the effect of ditferent levels of
nitrogen on the incidence of this discase on § varieties of rice extended in the
Mbho plain.

b) Ltfect of planting dates on the incidence of pyricularia on 5 vaticties of rice
in the Mbo plain,
We studied the best date of seeding: a period without pyricularia or a period
with less discase pressure,

) Effect of soil tillage on the incidence of pyricutaria on 5 varieties of rice
extended in the Mbo plain,
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The average farmer uses a varicty of cultural practices. These different
practices should have an intluence on our varieties.

d) Research on varieties resistant or tolerant to the principal discases: Pyricularia,
Rhynchosporium, Sheath rot,

7.2.3. CONSTRAINTS

The funds granted to our unit of rescarch have been insufficient to execute our action
plan. In view of the preceding we have heen foreed 1o reduce our volume of work and to
limit our work to only one location: the Mbo plain. Four rescarchers, four technicians and
observers utilize the same vehicle. This involves constant modificztions of the travel calendar
detrimental to the tsials and the work of the pathotogist.

Also some difficulties were due o SODERIM:

a) Delay in plot preparation for the experiments.
b) Delay in furnishing water to the experimental plots.

7.2.4. RESULTS

7.2.4.1. Ef { nitrogen nutrition on_the incidence of pyricularia_

This study included six levels of nitrogen and was realized in irrigated conditions at
Santchou. The trial has indicated:

a) FFor all these varictics, the level of attack of pyricularia increases with rates of
nitrogen, (Table 1)

b) Oaly in function of the degree of attack, the ticatments No, N20 and N4 of
nitrogen are similar as well as the rates of NGO, N8O and NHX), (Table 1)
The test of Friedinan revealed that these differences are not significant.

) Concerning varictal resistance, the ranking of the vaticties from most resistant
to least resistant is similar across levels of nitrogen. V4 (Cisadane) appears in
the trial as the most resistant while V5 (CICA 8) as the most sensitive to foliar
pyricularia,

The results obtained for stem rot are not analogous to those of the leaf, ‘The influence
of the different rates of nitrogen are not clearty demonstrated on the stem. (Table 2) This we
believe is due to differences of varietal sensitivity, vaniability of pathogenicity of Pyricularia
oryzea in the fickl or to unfavorable culturat or scason for the fungus. ‘The sccond season
is not favorable to the discase. Looking at the results obtained, there does not seem to be
a close relation among yields and levels of nittogen nor among the indices of attack and yicld
losses. (Table 3) Amalysis of vatiance confirms that there were not significant differences
among the yields and the different treatments.
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We know that nitroges is the most detenmining, lactor ol yield, We know also that
strong attacks of pyriculasia on the stem lead to fow yields. These realities have not been
obvious in the trial. This trial has suffered certain negative factors such as abundamt panicle
abortion at heading, iron toxicity established by a very pronounced yellowing of the plants
during their vegetative phase. These factors should bave biased the results

Table 1 : Effect of nitrogen nutrition on incidence of pyricularia.
Foliar pyricularia average of 3 ohscrvations.

Ho N20 o N60 Nso 1100

V1 25 3,25 4,0 3,75 350 4,%
7] 25 3,0 3,25 4,0 4,0 4,0
'S 2,75 3,0 2,75 3,75 3,50 4,0
V4 2,50 2,% 2,55 3,25 3,0 3,75
Vs M350 4,25 4,75 4,75 4,75

Table 2 : Effect of nitrogen Nutrition on incidence of pyricularia.
Stem pyricularia average of 3 observations.

V1 6,47 4,15 6,66 7,50 7,05 4,94
V2 569 5,22 6,60 7,00 519 8,06
v 58 4,81 6,65 501 517 4,60
V4 150 3,43 520 2,9 2,9 4,30
V5 6,17 6,01 4,00 4% A 1T

Table 3 : Effect of nitreqon Butrition on incidenee
of pyricularia. Mean Yield t/ha,

V1 4,559 4,150 4,451 4,081 5,019 5,007
7] 1,26 4,993 4,621 4,47 5,623 1,876
5] £,303 1,050 4,100 4,550 4,316 4,584
v 1,012 4,10 4,637 1,300 4,360 1,610
' 1,779 4,679 4,733 4,766 4,958 5,014
V1 = ITA 212

V2 = 1TA 222

V3 =Hang HF Hiep 75
V4 = Cisarane
VS = CICA 8
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7.2.4.2. Effect of planting dates on incidence of pyriculacia.

For this trial, 4 planting dates were tested. The varicties utilized were our better
selections. The trial revealed that there were more diseascs (foliar spots) for the first date
(18.9.89) as compared with other dates of planting and that there was also a significant
difference in intensity of attacks between the second and third dates (26.9. and 9.10. 89) of
seeding. (Table 4)

For these dates, the vaticty V5 (CICA 8) scemns to be more sensitive than all other
varicties. V4 (Cisadane) seems less sensitive at the st date of seeding (18.9.89) than other
varieties. (Table 4)

Concerning pyricularia of the stem, the most favorable date seems be the 26.09.89
(second date of sceding). At this date the varieties most attacked were: V2, (ITA 222), V1
(ITA 212) and V5 (CICA 8). The effect of disease on yield was not evident. The data
obtained are not yet sufficient to permit a definitive conclusion. These trials ought to be
repeated.

Table 4: Effect of planting dates on incidence of
foliar pyricularia average of 3 observations

18.9.89 26.9.89 09.10.89 21.10.89

V1 2,75 1,50 1,00 1,25
V2 3,5 1,50 1,75 1,25
Vi 1,7 2,00 1,25 1,2
i 1,5 1,75 1,00 2,00
V5 3,5 2,50 1,50 1,50
18.9.89 = 1st date
26.9.89 = 2nd date
09.10.89 = 3rd date
21.10.89 = 4th date

7.2.4.3 Selection of varietics resistant or tolerant to cold,
We added our check varicties Tainan V and IR 7167-33-2-3 to 91 new introductions.

Ten of these varieties were retained for their adaptability to cold and tolerance to pyricularia
and sheath rot frequently found at high alitc:tes.

7.2.4.4. Characterization
A total of 100 germplasm accessions were purified, characterized according to their

morphologic, physiologic and agronomic characteristics. We also recorded their reaction with
respect to pyricularia,
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7.2.4.5. Populations in segregation

A total of 673 populations in F2 and F3 were observed and noted at Santchou, Mbho
plain and Dschang. These populations are still sepregating. Several hundred populations
observed will be retained in selections to be advanced in following years.

7.2.5 CONCLUSION

The program of the rice pathology working group has developed during the last few
years. The growth of activitics was along three axes:

a) Chemical Control

1t ing of new funeicides is linked to several imperatives:

b)

d)

setection of effective formulations compatible with the economic tevel of the
cameroonian rice farnier,

measure the effectiveness or non effectiveness of selected products and their
economic importance for seed processing and foliar applications.

Study of the influence of cultural conditions on the incidence of pyricularia on
rice in the Mbo plain. Within the framework of this theme detailed research
will be done on effect of nitrogen nutrition, different planting dates population
densities, methods of soil preparation, ete on the incidence of pyricularia. ‘The
average farmer uses a variety of cultural practices. These different practices
can have an influence on our varieties.

Surveys

A survey on discases of rice tor all the rice growing zones of Cameroon is
considered an operation of indeterminate duration,

Research on varicties resistant or tolerant to the principal diseases affecting
rice in Cameroon is of primary importance, For the cameroonian rice farmer
we need varicties of rice resistant or tolerant to  Pyricularia oryzea,
rhynchosporium oryzea, and Acrocylindrium oryzea.

259



8.1. HIGHLAND CEREALS ENTOMOLOGY

8.1.1 INTRODUCTION

Up to 1990, the IRA cereal entomologist based in Dschang and attached to the
National Cereals Research and Extension (NCRE) Project had the mandate to design and
execute research operation aimed at solving the post harvest handling and storage problems
of the major cereal grain crops of Cameroon including Maize, Rice, Sorghum and Millet.
Recently he has also been told to include Legume Seeds (i.e. Beans, Cowpea and Soya
Beans). Some limited research is also carried out on Rice Field Insect problems on request
from the Rice Sub-Program.

The main objectives of the research unit are as follows :

- To acquire and equip a laboratory suitable for maintaining stored grain insect cultures
for experimental use and for grain post production systems work.

- To survey and document the traditional storage methods of each type of grain and the
various stored grain insect pest species associated with each in the various ccological
zones.

- To evaluate the efficacy of sume traditional and introduced grain storage methods as
regards to insect attack and grain quality.

- To investigate suitable methods (chemical and non-chemical) for controlling the grain
storage pests.

- To screen grain varicties for matural resistance/tolerance to storage pests.

- To evaluate the efficacy of the available stored grain pest control chemicals.

- To survey and document rice tield insects and screen popular rice varieties at multi-
locations for resistance to rice stemhorers.

The major accomplishments under the eight operations carried out during the period

in review are summarized in section 8.1.2 helow while detail results are reported in section
8.1.4,

8.1.2. OUTPUTS AND ACCOMPLISHMENTS

Sub-Goal Outputs Accomplishnents

1. Indentify sources of stored 1.1. Seeds of some 20 maize 1.1 Six evaluation criteria were
maize insect pest resistance. varieties were obtainod from  used hut only seed viability was
breeders, qgrosn and s..ced In  considered to rank varieties.
three locations in the West  The Jocal chacks ranked first In
Province for evaivation. the two evalvations done after 5
months and 10 months of storage.
Some 6 varieties perforned fairly
well and will be confirmed next
year,
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Sub-Goal

Outputs

Accomplishnents

2. Fvaluate plastic cans with
tightfitting covers for safe
nalze storage.

3. Select and recommmend
suitable doses of grain stored
pest control insecticides.

1,2 At Ekona 12
early/interpedlate and 16
intermediate/late malze varieties
were harvested from breeders’
trials and stored for evaluation.

2.1 Plastic cans of 3-and 11-
liter capacities obtained locally
were evaluated f{or short (6
ponths) and long ternm (12
ponths} storage.

2.2 An economic analysis of the
method compared with farmers’
barn rethod was nade.

3.1 Four doses of two new
inancticides were tested on
threshed maize stored in two
types of containers.

1.2 Tuo different ecological
sites were used to find out if
clinatic  differences  affect
insecticide performance.

3.3 The manufacturers’ dose of
50 9/100kg of grain was tested on
naize cobs stored in jute bags.

1.2 At Ekona the local check
performad  worst. The  CHS
varleties along with Ekona yellow
and Ekona white stored better

than the other introduced
varieties,

2.1.1 The sealed cans
effectively  waintained  the

heavily infested maize in good
condition for both short and long
tern storage. Unsealed cans were
very ineffective.

2.1.2  blgger containers of 11
liters and above are better than
snaller ones,

2,2 An  econenic  analysls
revealed that the traditional
barn method was less profitable
than the hernetic nethed.

3.1.1 Untreated maize under all
the tested storage methods was
bad after 3 months.

3.1.2 Treated %.eshed maize in
plastic covered containers stored
longer without spoilage than in
flour bags.

3.2 The protective offact of the
two  insecticides  tested
(SOFAGRAIN and SUMICOHBI) were
longer lesting in Dschang (higher
and colder) than in Santchou
(lower and hotter),

1.3.1 fore protection was
achieved with husked cobs than
with cobs in hwek treated and
storad in jute hags,

3.3.2 For storage of maize cobs
in jute bags, treatnant should be
repeated after 6 months,
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Sub-Goal

Acconplishments

4. Select a maize storage method
that glves the least storage

losses  without  insecticide
treatment.
5. Screen phaseolus bean

varieties for resistance aqainst
Brucids and select natural
raterlals for storage protection.

6. Monitor farmers maize barns
over a period to docunent storage
problens.

7. Collect and document rice

field Insect pests.

8. Identifv  sources of
resistance to rice stem borers.

1. Three nethods were tested
including storage of husked and
maize cobs in husk in jute bags
hung under house roof varanda vs.
storage of some underground pit
and storage of infested threshed
grain in clay pots.

5.1 Fifteen bean varieties were
tested for  resistnce to
Acanthoscelides obtectus.,

5.2 Six additives (sand, black
soil, red soil, wood ash,
eucahyptus leaves and Actellic
dust) were tested for the control
of A. obtectus physhernetic
storage.

6. 1InBui Division and Ndop area
30 farpers’ harns  each  were
selected and monthly sampling
done and losses assessed as well
as insects identified.

7. Seecpnet and light trap
collections were made in Ndop and
Santchou.

8.  Mational Rice Sten Borer
Nurseries  (HRSBN)  were
superinposed on rice broaders’
yleld trial plots at Ndop and
Santchou.

1.1 Storage of husked cobs
above groud ranked best.

4.2 Results revealed that husk
cover provides a qood environnent
for insect population growth.

4.3 Clay pot storage was a
failure because the maize used
was heavlly infested and the pots
vere not air tight to abate life
processes.

5.1 The 15 varieties of beans
vere ranked according to thelr
level of resistance. PR 495, CT
and PN 573 were the nmost
susceptible vhile Pt 653, PH 32P
and PB were fairly resistant.

5.2 All the troatnents were
effective in controlling the
insect. Lower rates and other
materials shall be tried.

6. Apart from ths popular maize
weavil, the Angounois qrain moth
Sitotroga  cerealella  was
idontified as an inportant pest
in parts of Bui.

7. Twenty insect genera have
been identified and over 20
species pending identification.
The stalk-eyed horer  (Dlopsis
racropthalma is an important rice
stem  borer in the Western
highlands.

8. Dead heart and white head
counts have been completed for
HVT upland rice plots at iho and
Hlop Plains, NCYT irrigated at
IHdop, and MIPAT wpland at Hbo
Plain for further evaluations.
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8.1.3. OTHER ACTIVITIES

During the greater part of October 1990, the researcher was assigned to accompany
Dr. Robin A, BOXALL on his consultancy mission on "Farm-Level Grain Drying and
Storage™ in Cameroon. Dr. R AL Boxall is a grain drying and stotape specialist attached to
the storage Department of the atural Resources Institute of Britain, He was invited by
TFTAJ/USAID for 3 weeks with we following nisjor terms of reference:

I, Visit cach of four NCRE Tocations in Southern Cameroon to consult with rescarchers
about their experiences cencerning losses of grain stored on farms.,

2. Visit at Teast 20 farm storage locations in Dschang and Bambui for the purpose of
evaluating storage conditions and grain loss problems,

3. Prepare detailed research programmes and experiment protocol in order of priority for
on-station and on-farm storage research with estimated costs and matetials for each
pro-gramme,

4. Recommend specific on-farm demonstiations 1o decrease on-farm storage losses.
Working plans and descriptions of the recommendations will he prepared for use by
TLU and extension personnel.

The visit extended from ¢ - 27 October 1990 and took the consultant  and his
Cameroonian counterpait to atl NCRE Stations in the South West, West, Noith West,
Extreme Notth, and Center Provinces, Many organizations and individuals invotved in grain
storage problems were also visited including many peasant farmers barns. ‘The consubtant has
submitted his reprort and action is being awaited.

8.1.4. RESEARCH FINDINGS

The research achicvements during the period ae seported under the varions operations
carricd out. An Evaluation of the Relative Resistance/ Tolerance of some maize varieties to
Natural Iniestations by Stored Grain Insect Pests at Various Ecological Zones.

8.1.4.1 Objectives

- To identify sources of stored maize inseet pest resistance
- To find out if there are differences to insect attack due to ccological ditferences.
- To assess maize storage losses due to insect attack.,

8.1.4.1.2 Methodology:

Seeds of old and pew maize varictics were obtained from the tow and highland
breeders and planted in three sites (Dschang Foumbot and Santchou) during the planting
season of 1989, harvested around Sept. 1989 and stored with hask in jute hags in the thiee
sites for the various observations. ‘Twenty varicties were grown on the three sites plus an
additional ten varicties at Dschang site. “the collabortor at TEU Ekona harvested 12
qarly/intermediate plus 16 intermediate/Iate varicties from the Tow land maize breeder’s trials
and stored in the same manner on the 2R/02/90 e evaluation. There were fowr replications
for eachisite. Two evaluations at S and 10 months of storage were planned and achicved for
the thice sites in the West Provinee but only one evaluation was done at ko, The second
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will be done sometime in December, 1990, “The evaluation eriterin during cach observation
include Husk tightness rating (1-5), husk extension (in cm), number of live inseets per kg of
grain, percentage of insect and mould damaged grain, % grain moisture content and % graiu
germination,

8.1.1.1.3 Resulls and Discussion

Seed viability measured by pereentage germination was used as a criteria to rank the
storability of the varieties at each location (see tables 1 and 2). Details of numbers of live
insects/kg and four grain quality evaluation criteria data is given in appendix | -1V,

Grain quality deteriorated mch faster than expected because the maize was not pre-
dried before storage as seen from the grain moisture data which is mostly above 17 % . 'The
enclosed sitwation in the jute baps did not allow for drying as is the case in farmers barns.
The moisture contents did net chanpe considerably over the period. The inseet populations
and % grain damage increased tremendously on all Jocations. “The situation was worst at
Ekona where the bags used had plastic linings and were kept on plattonm and not singly hung
as was the case in the other thiee locations. “The limited air low sitwation at Ekona enhanced
faster deterioration since there was enough air for insect population growth and high moisture
for montd development. By compating, the averape pedformance of the 20 varieties which
were grown and stored in the thice sites in the Western Provinee by seed viahility, the locals
ranked fisst followed by Swan 1, Ndock 8701 and Ekona white respectively after 5 months
of storage but after 10 months of storage the Tocals stiil ranked first but Tollowed by Kasai
I, Bambui synthetic and Fkona yellow respectively.  “The varieties that topped  the
performance in the first eviuation did not top in the second evaluation except the locals.
However, the post harvest handling was not uniform on the thiee sites compared. ‘The
situation has been corrected in the last repeat or this tial by hanging cach varicty and cach
replication with husk on a string seperated from cach other in all thiee sites. I wenly cobs
ol cach replication have been stored and evatvation will be done himonthly using 5 cobs to
geta better consideration ol the sitoation in 4 cvaluations spread over 8 months, ‘The varictal
performance at Ekona is ditferent where the local was at the bottom of the list after § months
ol storage. This is because the local varicty has a solt Howry endosperm and was mainly
used as a vegetable and not Tor storape. 1 is only when the maize eating population of the
Western Hiphland mipeated 1o the forest zone when other varietics were introduced alonp
with Tong tesm storape. e CMS varicties e more suited fos storape in the forest zone
along with Ekona Yellow and I'kona White,

8.1.4.2 An Evaluation of Scaled and Unsealed Plastic Cans for the Storagpe of
J)_r_ic(LMai'l..c_as__R_cgav(ls_lo_lnscclml,’mmI:nlion Dynamics and_CGrain Quality,

8.1.4.2.1 Objectives

- To investigate the effectiveness of 3 - and 1-liter plastic cans for potection of food
maize against stored pest damape doting short term (6 months) and fong term (12
months) storage.

- To make an cconomic analysis of this storage method with a view of recommending
to peasiant grain farmers in Cameroon,
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8.1.4.2.2 Maltcrials_.and Mcthods

Threshed dried maize of abowt 12.5% me from TLU Agronomic trials at Ekona was
used. The two size cans with tight-fitting screw caps were filled with the prain.  The
experiment was installed at IRA Ekon: on the 2/02/89 and terminated on the 28/02/90.

Treatment details were as follows: ‘The maize in half the number of cans used was
artificially infested with 10 weevils per kg of grain, Half the number of cans of cach
treatment (i.c. infested and non-infested) were sealed and half were not sealed.

‘The details of the four treatments and abbreviations used to identify cach can are given below

I Infested and scaled was abbreviated 18"

2 Infested and not sealed was abhieviated "INS®

3 Notinfested and seaded was abbreviated "NIS”

4 Not infested and not sealed was abbreviated "NINS™

There were four replications for the bigger cans designated A,B,C, and D while there
were eight replications for the smatler cans designated A,B,C,D,E,F,G, and H.

All the bigper containers (4 x 4 16) were used for fong term (12 months) storage
while half of the smaller containers (st 4 aeplications 16 cans) were used for short-term
(6 months) storage and the remaining half (Tast 4 replications = 16 cans) were used for long-
term (12 months) storage.

The following seven observativns were done at the start, 6 months later for half of the
3-liter cans and 12 months for the rest :

1) % Grain Moisture Content (mic).

2) % Seed Germination,

3 No of Maize Weevils per kg, of Grain,

4) No of Other Insects per kg of Grain,

5) % Inseet Danaged Grain,

6) % Mould Damagced or Rotien Grain,

7 Mould Count From Cultured Samples.

Mould count was caly done at the end of the experiment,

8.1.4.2.3 Results_and_Discussion:

An evaluation of half of the 3-liter cans after six meths revealed that the grain in the

unsealed containers was unlit for human consumption (more than 50% inscet damaged prains,
~more than 30% 1otten grains, over 100 live insects/kg and many dead insects).

The grin from the sealed cans was good, free flowing and had no odor and less than § live
insects/kg. Treatment means of the six evaluation criteria are given in table 3.

When the experiment was terminated atter 12 months, the grain in the unsealed 3-liter

cans was wet, caked and bad a pungent smell such that it was not possible to sample,
Although the grain in the unsealed 11-liter cans was also bad and unfit for consumption, it
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could flow out whea stired with a stick. ‘The grain in the sealed containers of both sizes was
quite good, free flowing with very few insects and could be consumed. However seed
viability was very poor for the grain from the smaller cans (about 28 %) and average for grain
from the bigger cans (about 50%).

The evaluation data for the 3-fiter cans is given in table 4 and that of the 11-liter cans
(treatment means only) is given in table 5. Means followed by the same letter in cach column
(criteria) are signiticantly different while those followed by ditferent letters are significantly
different (P = 0.05).

After data collection, a few of the sealed cans were se-sealed and left in Dschang and
up 10 December 1990, the grain quality was stifl good (i.c. after 22 months of storage). This
shows that once dried grain is stored in a sealed container and the insects die, the grain will
store for any fenpth of time desired. Bigger containers of 10 liters and above are prefered
and are readily available in Cameroon. An cconomic analysis of the hermetic method
compared with the farmers® barn method (table 6) showed that, used over a full year, the
barn method was as unprofitable as storage in unscaled containers.

8.1.4.2.4 Conclysions and Suggestions

From the resulis, it is clear what plastic containers with tightfitting, lids can store dry
miize in good condition for up o 12 months provided the lids are tightly screwed on after
filling the can with the grain. If one starts with uninfested grain, the quality at the end of
stotage will be much better than that of the experiment which was heavily infested.

The big difference in quality and costs between the Tl-liter and 3-liter containers in
favour of the carlier is worth noting. The bigper containers reduce geain foss much more
than smaller containess becanse changes in smaller containers are faster if a hermetic
atmosphere is not created. Big containers are also cheaper per grain unit than small ones,
The hermetic method provides glc:llcr profits to the farmer than the traditional method.

Unfortunately, the Ilcnmlu storage method as revealed by the results did not satisfy
the need for seed grain storage since the germination rate was only about 50 %. T his may
he due to the poor initial handling of the prain before the trial was installed amd improper
sealing of some of the containers. In order to exploit the full benefits of hermetic storage, the
container should be completely filled with the grain and well sealed.

It is sugpested that other types of containers with seating possihilities be tested for
grain stotage purposes. However, the principal investigator is also testing other local storape
containers to quantify the storage fosses attiibutable o each, A special report of the
experiment was produced in Aupust, 1990,

An Experiment to Evaluate the Efficacies of Two Stored Grain Insecticides (SOFA

GRAIN and SUMICOMBI) for the Control of Maize Weevils and Other Stored Grain Insect
Pests on Maize Stored in Three Different Methods,
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8.1.4.3.1 Qbjectives

- To evaluate the efficacy of new chemical insecticides from Shell Cameroun and
Ronssel Cameroun for the control of stored grain insect pests.

- To determine the most eHective and cconomic dose of each product.

- To iwestigate the effect of insecticide treatment of maize under different storage
methods,

- To find out whether ccological differences do affect the elficacy of cach product.

8.1.4.3.2 Malcrials and Methods

Three storage methods used were threshed maize in 16-Titer plastic buckets with lids,
threshed maize in flour sacs and maize cobs (ehusked and undehusked) in jute bags. For
the first two methads, the following doses in pasts per million (ppm) ai. were used.

SOFAGRAIN: 1,22, 3.3 and 5.5 and designated as SOFA 1, OFA 2, SOFA 3
and SOFA 4 respectively.

SUMICOMBI: 1.8, 3.6, 4.8 and 9.0 and designated as SUMI 1, SUMI 2, SUMI 3
and SUMI 4 respectively.

The highest doses are the manufacturers’ recommended rates or 50 ¢ commercial
formulation per 100 kg of grain and was the rate used for the third storage method and
presuming that both forms of maize cobs are equivalent o 80 % thieshed grain by weight.
The thitd method depended on natural infestation while for the fisst two methods the grain
was artificially infested with 10 weevils/kg in addition to the natural infestation.

The commercial formulations comtained the following active ingredients (r.i).

SOFAGRAIN Powder; Deltamethrine™ -~ 1 p ai/kp (i.e. 0.1 %) and
Pytimiphos methy) (Acteltic) = 10 g aitkg (1 %

SUMICOMBI 1,8 % Powder: Sumithion™ = 1.5% and Sumicidin (or Fenvalerate) = 0.3%

D Deltamethrine -~ Decomethnin - Decis and K-othiin named by
Roussel Uclaf.

2)  Sumithion is an Organo phosphores insecticide,  discovered and - developed by
SUMITOMO CHEMICATL COMPANY OFF JAPAN.

There were two controls for the first two methods (Not artificially infested and not
treated = C, and Artificially infested and not treated — () while for the third method there

was one control (i.e. not trcated (or ciach cob form).

The following obscrvations were done to evaluate the treatments (chemicals) at 3
month intervals:
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- Insect populations (Nao. of live insccts/ky).
- Seed viability (Germination test).

- % Grain moisture content (M),

- % Mouldy or rotten giain.

- % Insect boted kernels.

8.1.4.3.3 Results and.Discussion

A summary of the anlaysed evaluation data is given in tables 7 - 12. Duncan's
Multiple Range ‘Test (DMRT) was used to sepasate all treatment means of each evalmtion
criteria at 5 % signiticance level. Means followed by the same letter under each evalation
criteria are not significantly different while those followed by different letters are significantly
different.

By the sixth month the maize in the two control treatments of the plastic buckets was
caked.  The rapid insect population increase created an unhabéable environment for
themselves by their respiration: which produced a Tot of moistuie (see table 9) which
ercouraged mould growth (see table 8).  Insect population growth and prain quality
deterioration was much faster at Santchou (low and hot) than in Dschang (high and cold).
Also the protective eflect of the insecticide treatment was fonger lasting in Dschang than in
Santchou as evidenced from the data on tables 79, The Tower 2 doses of both chemicals
were generally not etfective after 3 months in the plastic containers. Fhe higher 2 doses were
effective up t0 9 months but SUMICOMBI was a bit more elfective.

For the Hlour bag storape of teeshed maize, treatment with both products needed o
be repeated alter every 3 months. For the treatment of maize cobs, mote protection is
obtained with husked cobs than with cobs having husk.

8.1.4.3.4 Conclusions And_Svggestions

Dust formolations of insecticides are the prefersed forms of chemicals for peasant
grain farmers. ‘They are easy to mix in grain and also to store. For loose grain ( e.g. threshed
maize or heansy it is ideal to treat in enclosed containers with dose No. Jabove 30 p/100kg
which is less than the manufacturers” recommendation for more safety. 10 stored in jute bags,
the dose should be 5O'g/100kg and repeated after 6 months, This dose is also effective for
husked cobs in hags. Treatment of cobs in husk is not etfective.

Sale of the inseeticides should be in well sealed plastic sachets in weights of 25g and
50 g considering the quantity of prain handled by peasint farmers. Labelling of each sachet
must meet chemical labelling requitements i.e name and active ingredients, LD 50, note of
caution ete. clearly written.

8.1.4.4 An Evaluation of 3 Maize Storage Methods,
The three methods cvatuated duting, the period included underpround pit storage of

maize cobs with and without husks, above ground storage of same forms in bags hung under
roof veranda and storage  of threshied grain in chiy pots,
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8.1.4.4.1 Objcclives
- To tind out it any of the methods is worth recommending.
8.1.4.4.2 Malcrials and_Mcthods

An ITA Dschang student was supervised and wiote a thesis on the first two methods
alter storing tor HIR days while the thitd method was tiied in the Eaiboratory for 9 months,
The thesis teports all experimental detaits but the evaluation tieatment means and some
conclusions will he reported here.,

Eight clay pots of about SO Hiters capacity cach were bought from Ndop area where
they are produced and some people use them for grain storape. Maize of ahowt 13 % MC
was used. TFowr pots were tilled with maize that was astiticially infested and 4 with maize
not artiticially infested.

8.1.4.4.3 Results and Discussion

Bata of evaluation of the three methods e jointly teported in table 13 'The above
pround storyre of hasked cobs pimked best. Husk cover appears to provide a poud
atmosplicre lor insect prowth. This s trne tor both above pround and pit storage. Though the
pit storage with husks ranked second, the pit storage without husks would have been better
if the pit wall lining did not permit moistare migration. In fact the plastic linings in some of
the replications bad holes.

The chay pot storape was a tailure beeanse all the maize was heavily intested before
the experiment was installed in Jamey, 1990 and the pots were not sealed.

8.1.4.4.4 Couclasion and_Spggestions

Hanging of husked maize cobs under house tool verandas do store faitly well in cold
areas where sources of infestation are not near and insect fecundity is much Tower than in
warm areas. Clay pot stoiage should be re-inforeed by insecticide treatment amnd the pots
covered to enbimee the insccticides activity, it stoape is better adapted in dry epions like
Northern Cameroon,

8.1.4.5 Screening of 15 Phascolus Bean Vagieties for Recistance to the Bean
Weeyil Acanthoscetides obtectns and Evaluation of Six

Natoral Materials and Actellic for the Control of the Weevil, Wortk on post harvest
problems of beans is facking in Cameroon and it is an impartant food crop in the Western
Highlands. The legumes program at IRA Dschang has concentrated efforts on bean collection
and agronomic rescaseh on the vatious vinicties,

8.1.4.5.1 Ohjectiyes

To tind ont whether any of the existing bean vatieties in the area is tesistant (o the
bean weevil which is the most impotiant storape pest of the erop.
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- To investigate whether some satural materials like sand and soil being used in other
countries to protect beans and other grains from stored grain insect pest attack are
actually effective.

8.1.4.5.2 Matcrials and Mcthods,

An ITA Dschang student was supervised to write his thesis on the two topics.
Experimental details are reported in the thesis. Briefly 15 bean varicties provided by the
legumes program were screened for resistance to the bean weevil in the IRA Dschang
Entomotogy laboratory using the insect (A. oblectus) maintained in cultures in the same
faboratory. ‘The six additives tested for the contiol of A. obiectus attack included Sand, Black
soil, Red soil, Wood Ash, Eucalyptus feaves and Actellic dust. Twao other treatments were
control (no additive) and hermetic storage. ‘The 8 treatments were repeated 4 times.

8.1.4.5.3 Rcsults and_Discyssion

Newman Keul's test was used to separate the means of % inseet attacked prains. The
varictics were ranked fiom the most susceptible to the least as follows: PH 495; CT; PH
237, GR; PNV; PH 560; PNN; GB; PH 564; PH 609; PH 573; PH 653; PH 320 and PB.

‘the experiment is to be repeated because the student did not selecet the beans propetly
hefore the start. However, the number of live inseets had a high positive correlation with the
% of insect hored prain. For the additives, 250 g of each was mixed with 500 g of beans for
each container of about HHK ce capacity. Al the additives were etfective in controlling the
insects.,

8.1.4.5.4 Conclysions_and_Suggcstions

The insects used for the above two experiments were a bit too old. The quantities of
additives (except the chemical) were too much and may not be conducive or fmacticable for
farmers. The experiment shall be sepeated taking all the abnosmalities into consideration.

8.1.4.6 Surycy of Farmers” Maize Storage in_Ndop Sub-division
and_Bui_Division_in Norin West_Provineg,

8.1.4.6.1 Objectives

- To estimate farmers’ maize storage losses over time.
- To document maize drying and storage problems.
- To document maize storage pests and intensitics over the storage period.

8.1.4.6.2 Materials_and_Mcthods

This operation had been planned since 1986 but due to lack of means the researcher
periodically distributed the farmers® questionnaires o those who had more frequent contacts
with farmers inchuding Apric. Extension workers, TLU resenrchers, UNDP/EAQ Post
Harvest Food T oss Reduction Project (PHELRP), PAFSAT Bamenda, RTC Mfonta etc. All
those contacted had no obligation 1o tespond to the researcher and in most cases they revised
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the questionnaires to suit their own purposes and they carried out their own surveys to satisfy
their own project needs and wrote their reports.,

‘There has however been pood collabortion with NCRE researchers particularly those
of TLU Ekona and TLU Bambui. A special report of a survey in South West Province
sponsored linancially by TLU Ekona in March 1988 had been produced whiie field enumnera-
tors of TLU Bambui had helped to complete some questionnaires in Ndop and Bui and
reported in 1987 and 1988 reports.

The present survey has been planned by ‘TLU Bambui using their own guestionnaires
and involved the reporter only to identify insect species separated from their monthly samples
since the PHELRP is helping out with loss assessment.  However, by a special compromise
sub samples are being submitted lor this researcher to make some necessary entomological
evaluations.

8.1.4.6.3 Results and Discussion

There has been a lot ol delays in tire collection and processing of the 60 samples
scattered over very diflicult terrain. ‘The only technician in the UNDP/PHFLRP laboratory
who does the first analysis before forwarding the insects and sub samples also has to analyse
many maize and rice samples submitted by the field statt of their project such that some
samples remain unattended to for over 3 months,

The simple size has been reduced and other anangements are being made. Although
the problems have distorted some of the needed data, the clear problem of the Angoumois
grain moth in Bui has been noted. More detailed results will be reported in future.

RICE ENTOMOLOGY

8.1.4.7 Swuryey and Documgentation of Rice Ficld Insect Population
Dynamics and Their Effect on Rice Plants,

This operation was terminated during the year and the data has been prepated for
publication. Other arcas could be surveyed in future depending on available means and staff,

Establishment_of National Rice Stem Borer Nurserics (NRSBN)

8.1.48
8.1.4.8.1 Background Information

Stem borers constitute pethaps the most impottant group of insects that cause yield
losses in rice ficlds in many parts of the wotld. ‘The International Rice Research Institute
(IRRD) has heen carrying out a tot of field screening of promising varicties for resistance to
stem borers. Several national programs are also screening and have identiticd several sources
of resistance.  IRRI has therefore organized that sources of resistance which have been
identified should be exchanged to determine their level of resistance to a range of stem borer
populations.
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The rice breeder obtained entries and the Fourteenth International Rice Stem Borer
Nursery (IRSBN 1989) was planted, scored and results forwarded to IRRI. This year we
applied for the 1990 set but received no response.  Last year a National Rice Stem Borer
Nursery (NRSBN 1989) consisting of 8 entries and one intermational check was planted,
evaluated and the data has been compiled for publication.  To continue this operation,
arrangements have been made with the rice breeders to superimpose rice stem borer nurseries
on their advance yicld trials both national and international.

8.1.4.8.2 Objectives

- To identity sources of resistance to rice stem borer among the lines being selected for
Cameroon rice farmers.

- To identily sources of resistance to the rice stem borer among varieties in international
trials conducted in the country.

- To exchange identitied sources of stem horer resistance with other researchers
involved in screening for stem borer resistances.

8.1.4.8.3 Screening Mcthodoloegy.

Screening is conducted in the fiekd under natural infestation. Screening is done in
breeders” advanced yield tials. The following trials were selected for stem borer screening
during the main cropping scason this year:

l) National Coordinated Vatictal Trinl (NCV) both Upland and Irrigated at Ndop and
Mbo Plains with 14 and 18 entries tespectively.

2)  African Upland/Irtigated Rice Advanced ‘Trials (AURAT/AIRAT) at Mbo Plain (15
entries cich).

3)  Advance Yield Trial (Farly Medium) at Mbo Plain,

4)  Elite Varietal ‘I'rial at Mbo Plain,

Three trials carmarked for Extreme North Provinee were not planted. Evaluation
consists of dead heatt and white head counts and scoring in accordance with the IRRY scale.

8.1.4.8.4 Rcsuls and Discussion

The irrigated tials at Mbo Plain did not reach the stage of scoring by the time of the
report. ‘The results will be compiled for Tater reponts.

Itis important to note that stem borer insect pressure was generally very low this year
=i it was not casy to tank the varictics by scotes since alimost every variety scored 1 (one)
on both locations. In any case tanking will be done by actual percentage damage for at least
two growing seacons.  Data of the screening of eight national varieties last year has been
compiled for publication.
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Table 1: Pvaluation of seed viability (frow percent germinatlion) of 20 wid-high
altitude maize varieties grown and stored in three locations.

1 A - 1 Gernination After 5 Honths Storage

LOCATION
Dschang Founbot Santchou

Varitety t Germ. Rank % Gern. Rank % Gern. Rank Hean Rank
HSR 1 15 55 5 64 14 50.67 14
Banbui Synthetic 10 10 47 10 70 10 52.33 11
Kasaj 1 24 17 38 16 89 1 50.33 15
Across 8701 18 2 4 13 85 i 55.67 8
Conposite 290 60 2 ¥ 17 75 7 56.67 7
HLC 36 M4 58 3 67 12 53.67 9
Ekona yellow 56 i 10 19 89 1 58.33 5
8321-18 40 10 40 15 IE] 8 51.33 12
Swan 1 60 255 5 74 8 63.00 2
BACOA 50 8 58 3 52 19 5333 19
LOCAL 56 4 75 1 82 5 71.00 1
Bertoua 8701 - - " 2 40 20 49.50 17
Ekona white 52 7 49 7 81 6 60.67 4
NS 8507-Ct 23 8 1 13 68 11 45.00 18
CHS 8509-CI 20 19 W 18 60 16 38,00 20
COCA 38 12 48 8 67 12 51,00 13
CHS 8501-CI 42 9 46 11 62 15 50.00 16
CHS 8505-C1 1] 15 0 19 56 18 19.47 19
tidock 8701 56 4 46 11 87 36300 2
CHS 8503-C1 - 6h 1 48 8 58 17 5733 6
Heans 3.32 16.95 70 53.52
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1 B - t Germination After 10 Months Storage

LOCATION AND RANK

Dschang Founbot Santchou

Variety Y Germ. Rank 3 Germ. Rank § Germ. Rank Mean Rank
HSR 15 8 22 7 1 11 17 7
Bambui Synthetic 37 1 26 4 11 16 24.67 3
Kasai I 17 7 36 1 26 302633 2
Across 870] 7 16 12 1 1 11 11.00 17
Composite 290 7 16 10 14 10 17 9.00 19
HiC 12 11 11 13 22 5 15.00 13
Ekona yellow 2 4 10 14 28 2 2.67 5
8321-18 6 18 22 7 18 6 15.33 12
Swan I 12 11 12 1 12 15 12.00 16
BACOA 14 10 26 § 16 8 18.67 6
LOCAL 25 2 28 3 43 1 32,00 1
Bertoua 8701 - - »® 2 1 7 23,0014
Ekona white 25 2 9 17 13 13 15.67 10
CHS 8507-CI { 19 9 17 25 4 12.67 14
CHS 8505-CI 9 14 8 19 8 20 8.33 2
COCA 8 15 6 2 15 9 9.67 18
CHS 8501-CI 21 5 16 10 13 13 16.67 8
CHS 8505-CI 18 6 10 1 10 17 12.67 15
Ndock 8701 11 13 21 9 15 9 15.67 10
CHS 8503-CI 15 8 25 6 9 19 16.33 9
Heans 15.11 17.4 16.95 16.52

(1 Hean of 2 tocations only.
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Table 2: Evaluation of Sced Viability {(from percent germination) of 12
Cameroon Hational Early/Intermediate and 16 Intermediate/Late
Haize Varieties Harvested and Stored at Ekona 28/02/90 and
Evaluated on 17/07/90.

Early/Intermediate Varieties Intermediate/Late Varieties
Variety t Gern.  Rank Variety t Gern.  Rank
BSR 81 v LS 4 SuanixGene Poolkw 8.8 16
Ch3 ‘41,5 1 Ndock 8701 16.3 13
TIUT 29.0 5 Gusau x Gene Pool 31.8 6
TIESR-SE 35.0 2 CHS 8507 37.% k]
BSR-S101 17.5 9 Across 8701 24.8 11
TIESR-W 6.5 13 Bertoua 8701 33.8 6
CHS 8602 16.5 10 SuvanyGone PoolY 12.5 14
DIHR-ESRY 1.0 ] EV 8120 SR 11.3 8
Pool 16 SR 29.0 5 8321-18 31.3 8
BSR SYN II 18.0 8 htui T2PB SR 31.5 3
DHR ESR W 29.0 5 Yaounde 8701 3.3 8
EV 8435 SR +9.0 12 CHS 850) 35.0 5
LOCAL FAKO 10.0 11 CNs 8401 20.0 12
T2IB Suakoko 50.0 1
MEANS 23.58 Suwani SR f.3 17
FV 8428 SR 38.8 2
Local Fako 10.0 15
HEMIS 21.

Table 3: Treatsent Heans of Live Insect Fopulations and Four Grain Evaluation
Criteria of Maize Stored for 164 Days in 3-Liter Plastic Cans - Heans Are

o, of live t of Damaged
Incects kg Grains Parcentage
‘ B Hould/
Time  Treatment Weevils Others Insects  Rotten NC  Germ'tion
Start Overall *  0.75 2.00 1.5 L2  12.75  80.00
Beans
Mter WIS 508 1279} 10" ot 1628 52000
164 185 g.00b .25} 2.1 56" 16028 5200
Days - HINS 18025 300b 1608t 32748 22,990 0,00
INS UTR L Y0 L B R W VAN TH & G ¢ IR LA O
LSD 1242 148.90 A6 2402 B2 954

Heans followed by the same lotter urder each column are not significantly
different while those followed by different lnttors are siqnficantly different.
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Table 4: Sumwary Grain Fvaluation Data and Tncect Tepwlations in Paine Stored
in 3-1iter Plastic Cans for 12 Manths Unter 4 Treatwents.

No of Live
Details insects kg vdinvged qraing Paresntagn
Of ...........................................................
Treatnent Weevils  Cthers Insoct Ihuld/rotten Ho Gorn'tion
Means at stut 075 pn s 1ol o
NIS a 0.00 n.09 1.16 AR R! 13.70 14.00
b 0.00 0.00 2.61 1.1 13.00 .67
c 2,00 0.09 1.7 3.40 14.00 12.93
d 6,67 0.00 1,20 8.2} 11.89 12.67
Hoans 2.17 non 2 1.76 1.0 0.0
IS a 0.6 0.0 2.52 51 13.8 {050
b 0.00 0.00 1.65 1.61 13.67 40,17
c 0.00 0.00  1.51  §.56 11,70 7.0
q 667 0.67 230 1740 1547 3.00
Heans 2.0 0.17 2.02 8.54 11.16 26.50

HIES } Too caked and not porsibla to eollect sarples.
s )
Iy 10 weavils/kg for artificially infested treatponts,
(1) The valus by the oven dried nothod, It w15 16,01 by
the Insto Hoistece Tester.
Roth the F-Test and T-Test indicate thit thera are no significant differences
between the txo neans for all the 6 criteria.
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Table 5: Treatment Heans of Live Insects Populations and Four Grain
Evaluation Criteria of Maize Stored for 12 Nonths in 1t-Liter Plastic

Ho, of live % of danaged
insects/kg Grains Percentage
Othoy
ineect By Muld/
Tine Treatnent Heevils  species  insects rottem HC  Germ’tion
Start Overall 1.00 2.00 0.7% 1.2 11.20 85,00
lleans
AMter  NIS 1.00" 0.0 26 2,050 13100 55,18
12 s 1000 LA R T S U0, SR PV PRIWL
Honths  NINS 150 T P YL NPT IV S LI WP
s 3.67* 0.0 7ob oest 1 nodf
15p 6.73 9.5 .12 L6 306 19.36

Table 6:  Net fenefits in Frans por Kilogram of Stored Myize fur Herpetic
vs. Traditional Barn Storage, using Single and Phased Witlvirawal,
Fako Division, 1989-90,

Hornotic Hethod Parn Nethod

Withdraual Method Fliter N-liter' (1.8 n' cobs)
Single withdraxal at
end: 6 months 4.0 n 11.6
12 nonths 12.4 28.1 -97.4
Phased monthly with-
drawal: 6 nonths 23.9 nd 8.9
12 nonths -13.% -10.7 -46.3

Hean of IS and NIS treatnents,
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Table 7-9 Numbers of Insects/kg of Grain and Four Grain Quality Evaluation Criteria Data
of Threshed Maize Stored in Plastic Buckets in ‘Two sites (Dschang and Santchou) and
Treated with Four Rates Each of Two Insecticides.

Table 7: Numbers of Insects/kg of Crain at (a) Dschang and
{b) Santchou Storage Sites.

7 A: Dschang Site Wo. at Start = 31.25

TREATHENT WEEVILS

(Insecticide Dose) 3 Honths 6 Honths 9 Honths
Control 1 193.250 A 117.500 A 2.000 B
Control 2 230.250 A 103.250 A 0.000 B
SOFA Dose 1 20.250 B 41.500 B 18,250 B
SOFA Dose 2 1.500 B 1.000 B 25.750 B
SOFA Dose 3 0.750 B 0.000 B 2.000 B
SOFA Dose 4 0.750 B 0.000 B 1.500 B
SYHI Dose 1 2.500 B 31.500 B 108.750 A
SUHI Dose 2 4.000 B 13.250 B 17.250 B
SUMI Dose 3 2.750 B 5.250 B 6.000 B
SUMI Dose 4 2.750 B 0.000 B 0.750 B
L.5.D. {7.33 56.70 5.7
c.v. 71.45 124.15 97.69

7 B: Santchou Site Ko, at Start = 34

TREATHENT NO, OF WEEVILS/RG NO. OF OTHER INSECTS
(Insecticide Dose) 3 Honths 6 Honths 9 Honths 3 Honths 6 lonths 9 Honths
Control 1 253.250 & 111.00 A 0.000 B 4.500 & 12.00 & 0.000 B
Control 2 208,250 B 27.50 C 0.000 B 2.750 A 10.75 & 0.000 B
SOFA Dose 1 34.750 C 69.50 B 0.000 B 0.000 A 0.00B 0.000 B
SOFA Dose 2 14,000 CD 107.00 A 1.250 B 0.000 A  0.00 B 0.000 B
SOFA Dose 3 3.250 €0 33,50 EC 43.250 A G.000A 0.00 B 1.250 B
SOFA Dose 4 0.000 D 7.00 C 0.7540 A 0.000 A 0.00 8 0.000 B
SUMI Dose 1 7.500 €D 142.50 % 2,750 B 3.750 A 0.00 B 0.000 B
SUNI Dose 2 2.000 CD  46.00 BC 65.250 A 5.000 A 0.00 B 6.250 A
SUNT Dose 3 2,750 €D 35.25 BC 51.000 A 0.000 A 0.00 B 1.250 B
SUMI Dose 4 0.000 D 8.750 5.250 B0.000 A 0.00B 1.250 B
L.S.D 29.52 36.07 22.63 28.68 6.59 3.9%5
C.v, 38.88 42.48 92.46  226.64  200.59 273.86
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Table 8: % Grain Damaga By Insacts and Hould at (a) Dschang and
(b) Santchou - Storage Sites.

8 A ¢ Dschang § Inscct Damage at Start = 0.68;
{ Rould/Rotten at Start = 4.21.
TREAHENT BY INSECTS BY HOULDS
(Insecticide 3 Honths o Months 9 Months 3 Months 6 Honths 9 Months
Dose)

Control 1 11,293 B 20.213B 21.875B 5.428 4 20.750 A 61.502 A
Control 2 19.358 A 25.147h 27,615 5.725 K 17.443B 45.7258
SOFA Dose 1 5.430 C  11.578 CDE 19.750 BC 0.435 C 12.807 C 33.682 C
SOFA Dose 2 5.070 D 12.020 CD 16.697 BCD 1.718 BC 10.108 D 18.130 D

SOFA Dose 3 7.710 BCD 9,638 FF 17.810 DE 4.105 AB  7.507EF 10.513DE
SOFA Dose 4 6.345CD  6.450G 11.825 £  3.705 AB 9.023DF 12.48%5DE
SUMI Dose 1 9.572 BCD 12.445C 16.472 CD 3.140 AB 7.550EF  8.692 E
SUMI Dose 2 9.245 BCD 8.877 F 11.928 DE 3.440 AD 5.060FG 10.998DE

SUNI Dose 3 10.150 BC 10.790 CDEF 12.202 DE 4.002 AB 5.325[G 6.177 [

SUMI Dose 4 7.745 BCD 10.390 DEF  9.955 F  3.373 AB 4.460 G 4,905 E
L.S.D. §.017 1.812 4.999 2.459 2.397 1.51%
C.v. 30.49 9.84 22.06 18.56 16.31 24.45

8 B : Santchou  Insect Damage at Start = 1.15 ;
t Mould Rotten at Start = 4.17.

TREATHENT BY INSECTS BY WULDS
(Insecticide 3 Honths 6 Honths 9 Honths 3 Months 6 Months 9 Honths
Dose)

Contro] 1 33.935 A 2199 A A 459 AN 12,680 8 27,54 % 55,408 A
Control 2 20,03 B 22.74B  27.513 k10,692 A 21.92 & 47.325AB
SOFA Dose 1 17.213 BC  17.49C 15.885CD 4.303C 19.15B 44.262 B
SOFA Dose 2 14,415 C 18.58 C 20,335 BC  7.317B 19.04 B 32,125 ¢C
SOFA Dose 3 9,257 b 10.81 DE 17.432 ¢D 5.793 BC 10.57 D 23.937CD
SOFA Dose 4 9.978 D 10.24 DE  8.075 EF  5.800 BC 8.71 DE 10.515 E
SUHI Dose 1 16.493 BC 24.35B 17.613 CD  5.475 BC 15.59 C 29.827 C
SUNL Dose 2 10.982 D 13.03D 14.737 CD 6.177 B 8.35 DE 18.43 DE
SUHI Dose 3 9.803 D 8.65E 11510 DE 5.830 b7 6.86 E 12.547 E
SURL Dose 4 8.955 D 9.1 E 5415 F 5.312BC 6.54F 9,567 E
L.5.D. 3.101 2.725 5.937 2.327 2.825 9.341
c.v. 15.59 11.5h 23.52 23.23 13.26 22.78
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Table 9: t Grain Noisture Content (xc) and Germination at (a) Dschang and
(b) Santchou Storage Sites.

9 A : Dschang t of Noisture Content at Start = 16.5 ;

t of Germination at Start = 89,
Sample t Holsture Content 1 Gernination
I.D. 3 Honths 6 Honths 9 Honths 3 Wonths 6 Months 9 Honths

Control 1 19.300 & 28.425 A 29.875 &4 29.000 B  3.000 D 0.060
Control 2 20.350 A 28.450 A 31.025 A 26.000 B 1.000 D 0.000
SOFA Dose 1 16.925C 19.800 B 22.225B 71.000 A 7.000 D 0.000
SOFA Dose 2 16,775 C  17.300 C 19.125 CD 67.000 A 43.000 C 14.000
SOFA Dose 3 16.550 CDE 17.250 € 17.650 DE 72.000 A 43.000 C 21.000
S0FA Dose 4 16.500 CDE 16.900 C 17.225 E  81.000 A 52,000 ABC 28,000
SUMI Dose 1 16,000 B 17.450 C 19.325C 70.000 A 47.000 BC 2.000
SUNI Doce 2 16.525 CDE 16.800 C 17.500 DE 80.000 A 56.000 AB  31.000
SUNI Dose 3 16,100 DE 16.400 C 17.150 E  71.000 A 58.000 AB  27.000
SUML Dose 4 15.975 E  16.475C 16.650 E 80,000 A 62.000 A 42.000
L.S.D. 0.6835 2.212 1.577 12.20 11.29 12.71

C.v. 2,77 7.84 5.25 13.05 21.01 53.34

5
2

9 B : Santcho: % of Hoisture Content at Start - 16.6 ;

t of Germination at Start = 92,
Sample t Hoisture Content t Germination
1.D. 3 Honths 6 Honths 9 Honths 3 Months 6 Honths 9 Honths

Control 1 21.300 A 24.52B 32.600 A  14,000C 1.00F  0.000 B
Control 2 20.125 A 26.13 K4 32.05 A 14.000C 0.00 F 0.000 B
SOFA Dose 1 17.600 B 21.30 C  28.625B  25.250 C  6.00 EF  0.000 B
S0rA Dose 2 17.600 B 20.50 €b 27.700 B 41.000 B 15.00 D  0.000 B
SOFA Dose 3 16.525 B 17.20 E 22.350 C  56.000A 2400 C  2.000 B
SOFA Dose 4 16.625B 16.52E 17.750 D  59.000 A 39.00 B 3.000 B
SUNI Dose 1 17.075 B 19.60 D  26.875B 50,000 AB 11.00 DE  0.000 B
SUHI Dose 2 16.550 B 17.55 E 21.100 C  57.000 A 24.00C  0.000 B
SUHL Dose 3 16.725 B 16.92E 18.675D  58.000 A  44.00B  2.000 B
SUML Dose 4 16.575 B 16.73E 17.000 D 65.000 A  S1.00 A 7.000 A

L.S.D. 1.246 1.373 1.982 11.02 6.732 2.808
C.v. 4.88 1.84 5.61 22.10 2168 142.86
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Tables_10_-12: Muabers of Insects/kg of Grain and Four Grain Quality Evaluation
Criteria Data of (a) Trheshed Haite Stored in Flour Bags in Dschang and Treated
with Pour Rates Pach of Two Insecticides and (b) Haize Cobs (Dechusked and
Undehusked) Stored in Jute Bags in Dschang and Treated with the Hanufacturers’
Recomzended Rates.

Table 10: Rumber of insects per kilogram of qrain

10a: Threshed Haize Stored in Flour Bags.

WEEVILS OTHER INSECTR
TREATHENT 3 Honths 6 Months 9 Months 9 Honths Only
Contro} 1 581.30 A 1213.25 A 1285.00 ABC 785.500 A
Contro} 2 456.30 B 991.50 B 1512.50 AB 573.000 AB
SOFA Dose 1 67.75 C  802.50 C  1091.25 ABCD 58.000 B
SOFA Dose 2 11.50 € 61.50 E  739.25 BCD 68.000 B
SOFA Dose 3 5.5 C 7.75 € 91.75 D 3.250 B
SOFA Dose 4 2.75¢C 4.00 E 94.25 D 6.250 B
SUHI Dose 1 37715 ¢ 242,50 D 1867.50 A 102.500 B
SUMI Dose 2 8.00 C 64.50 E  553.00 BCD 41.250 B
SUHL Dose 3 4.25¢C 29.00 E  283.75 CD 36.250 B
SUMI Dose 4 4.00 C 10.50 E 11575 D 10.750 B
L.S.D, 58.70 140.1 907.9 612.1
C.V. 34.48 28.32 R1.82 263,60

10b: Dehusked and Undehusked Maize Cobs Stored in Jute Bags.

» WEEVILS OTHER INSECTS
TREATHENT 3 Months 6 Months 9 lHonths 3 Months 9 Honths

1 Control & Dehusked 80.00 B 715.00 A 480.00 B 0.000 D 85,000 B

2 Control & Undehusked 360.00 A 731.00 A 246.00 BC 120.000 A 258.000 A

3 SUMI & Dehusked 15.50 CD 19.50 €D 103.%0 C  0.00 D  36.250 BC
4 SUMI & Undehusked 73.50 B 133.75 B 577.30 A 41.000 B 63.000 B
5 SOFA & Dehusked 2.50D 200D 54.00C 100D 0./5%C
6 SOFA & Undehusked 34.50 ¢ 94.75 BC 715.50 A 15,000 C  47.000 BC
L.5.D. 21.51 76.80 262,00 11.19 55.56
c.v. 15.35 18,29 48.62 25.93 45.79
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Table 11, ¢ Damage Grain.

11a: Threshed Haize Stored in Plour Bags.

TREATHENT

t DAMAGED BY INSECTS
3 Honths 6 Honths

t DAMAGED

9 Honths 3 Honths

Control 1

Control 2

SOFA Dose 1
SOFA Dose 2
SOFA Dose 3
SOFA Dose 4
SUMI Dose 1
SUHI Dose 2
SUNI Dose 3
SUHI Dose 4

41.792 B 72.660 A
50.120 A 66.838 A
17.800 C 59.240 A
10.723 D 15.873 B
12,615 CD 15.710 B
12.297 G 12.288 B
11.893 CD 27.655 B
10.440 D 12.450 B
10.865 D 14.320 B
3676 E 11.978 B

L.5.
c.v.

D.

6.149
23.37

24.87
10.18

97.845 A
97,745 A
81.940B 3.850 B
43.468 D 7.492 18
18.565 EF 12.047 A
19.290 EF 4.217 B
63.010 C 11.350 &
29.732 E 9517 A8
14,188 F 11.163 A&
8.473 F 11.370 A

5.873 AB
5.470 AB

10.87
15.87

5.771
48.51

BY HOULDS
¢ Honths 9 Honths

7.877 B
5.127 DE 5.755 ABC
6.337 BCD 8,370 A
0.115 A 7.195 3B
5.467D 6.673 AD
7.743 BC 4.435 BC

1.7%0
21.22

1b: Dehusked and Undehusked Maize Cols Stored in

Jute Bags.

TREATHENT

Control & Dehusked

SUMI & Dohusked
SUHI & Undehusked
SOFA & Dehusked
SOFA & Undehusked

BY IHSECTS
3 Months 6 Honths 9 Months 3 Honths 6 Honths 9 Honths

R

13.000 D

7.972 D

L.5.D
C.v.

5.072
16.46

3.99

2.9 12.11

Y A0ULDS

19.470 ¢ 23.030 B 57,250 A 24.700 BC 32,460 B 3.100C
Control & Undehusked 30.590 A 46.010 A 57.790 A 31.090 A
4.308 C 9.825 B 21.068 C
29.195 AB 21.308 B 47.857 A 26.870 B
5.755 € 13.225 B 14.320 D
24,238 BC 19.150 B 49.658 A 15.030 D
5717 14.53
19.31

41.040 A 29.730A
19.757 D12.817BC
29.3908 21.033AB
10.780 E 14.5108
25.047 C 14.5108

1 3.813 10,12
9.72 4497
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Table 12, ¢ Grain Moisture Content and Germimation

12a: Threshed Malze Stored in Flour Bags.

$ Hoisture Content t Gornination

TREATHENT 3 Honths 6 Honths 9 Honths 3 Honths 6 Months 9 Months
Control 1 13.525D 12.215C 9.5 D 8.000 B 1.000 b 0.000C
Control 2 13.250 D 12.575 C 9.675 D 8,000 B 1.000D 0.000 C
SOFA Dose 1 14.500 BC 14.675 B 11.250 CD 47.000 A 6.000 D 0.000 C
SOFA Dose 2 14.775 AR 15.6%0 A 13.3%0 B¢ 55,000 A IR.000 B 1.000 C
SOFA Dose 3 14,725 BC 15.675 A 17.275 & 66,000 A 60,000 A 15.000 B
SOFA Dose 4 15.075 A 16.250 A 17.850 A  60.000 A 58.000 A 36.000 A
SUMI Dose 1 14.625 BC 14.625 8 14.150 B  58.000 A 16.000 C 0.000 C
SUMI Dose 2 14.575 B£ 15.625 & 16,900 A 53,000 A 41,000 A 1.000 C
SUHL Dose 3 14.425 BC 15.375 AB 17.5%0 A 52.000 A 45.000 B 16,000 B
SUMI Dose 4 14.400 C  16.200 A 17.200 A 58.000 A 62.000 A 33.000 A
L.S.D. 0.3197 0.8040 2.271 18.26 9,254 9.723
C.v. 1.55 3.4 10.86 26.42 18.41 66.01

12b: Dehusked and Undehusked Maize Cobs Stored in
Jute Bags.

t Moisturn Content % Gernipation
TREATHENT 3 Honths 6 Months 9 Honths 3 Henths 6 Honths 9 Nonths
Contro! & Dehusked 15.300 A 17.300 BC 17,200 A 36,000 BC 16.000 C 0.000 C
Control & Undehusked 14.500 B 17.100 C 18,200 A 20.000 £ 8.0:(0 € 0.000 C
SUMT & Dehusked 15.175 A 17,650 AB 17.000 A 57.000 A 67,000 A 37,0008
SUHI & Undehusked 15.325 A 17.400 2B 17,125 A 42.500 2B 42.000 B 1.000 C
SOFA & Dehusked 15.650 A 17.725 & 17.325 A 52.000 AB 57.000 ABS1.0004
SOFA & Undehusked 15.275 A 17.500 AR 17,500 A 42,000 AR 43,000 B 1,000 C
3547 1,707 18,59 21.02 5.424
6 A.61 20,27 36.13 4.4
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Table 13; Treatment Means of Bvaluation Data of 3 Nothods of Maize Storage.

No. of live
Storage method insects ko

and treatment

% Danaged
grains
weevils other insects by insects by mould % HC % Gern.

PIT with Pusks 61.45
PIT with no husks 5.88
Above with husks 66.43

" without huscs 28.97

Clay pot infested 574
" non-infested 561

11.29
.77
4.86
3.41

139
14

8.08
2.7
10.07
1.97

94.99
59.44

13.4 81,75

15.9  67.75
13.7 71.75
13.4  89.25

14.87 0
17.67 3
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APPENDIX 1

Summary of Storability Evaluation Data of 30 Maize Varicties Harvested and Stored in
Dschang on 18/09/8Y and Evaluated on the 13/02/90 and 17/07/90).

I A - 1st Evaluation on 13/02/90 (i.e. 5 Months Storage)

¥o. of live t Hould Percentage
Sasple insects/kg dimgad  ---emmeeoreeonceaon
ID.  ememeeeemeneees grain e Gern’tion Rank By
Weevils Others 1 Gern,
ASR - 89 30.5 33.5 18.08 19.2 56 5
ACROSS 8701 25.5 60.5 49.17 16.5 18 17
CHS 8507 36.7 102 52.2 18 23 29
Ndock 870] 25 79 57.6 17.1 56 5
Ekona Yellow 2 17.5 34.76 17.3 56 5
Acid Toler AF 1066 22 63 54,75 18.8 26 26
fkona White 22.5 62.5 14,03 173 52 9
8329-15 32 21 5.1 19.6 36 19
8121-15 8 25 11.19 18.4 60 2
8321-18 19 158 67,54 13.3 0 14
NS 8704 29 82.5 1.4 1%8.9 25 27
CHS 8503-CI 3.5 104 7.9 17 66 1
RACOA 17.3 49.1 29.0 18.1 50 10
CHS 8509 1l 112.5 H6.04 1.1 pL] J0
LOCAL 15 87.5 30.9 16.4 % 5
Acid Toler-B-(NS-36
SAFRA 40 70.5 8.A2 17.9 18 11
NIC Ranbui B7 A 15 {7 37.81 16.2 16 19
Synthatic Fbot 88X 32.5 15 1h.0% 18.6 10 H
Acid Toler FY-TIP 34.5 hR ML 25 17,1 )| 24
Acid Tolar-R-Q: 20133 0.5 1.3 167 1 2
Acid Toler-E-SHBAISG.S 62.25 313.16 16.3 H 12
CUCA 18 19.5 5N.62 17.2 38 17
Gusat TZB-G-Pool 18.5 62 13.07 16.5 28 25
Fbot(3)HSR B’go 88435.5 20 12.53 16.1 N 21
Kasai Fbot 88 A 21 47 55.18 17.5 24 28
CHS 8501-ClL 61.5 75 17.15 17.5 12 13
Conposite 290 17.3 113.3 On.62 17.4 an 2
SUWAN 15.3 56 58.74 16.3 ()] 2
Acid Toler-C-CHS  19.5 313.5 5.6 16.5 {0 14
1S 8505-C1 22 87 531.M 17.3 33 21
Heans 32.00 71.16 1.7 17.57 11.67
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B - 2nd Bvaluation on the 17/07/90 (i.e. 10 Honths Storage

No. of live

Insects/kq Y nould  percentage Rank By
Sample  eememeeeel dinaged —memmeeemiineaoos § Gorn.
L.D. Weevils Others grains  MC Gern'tion
BSR 89 205.5 145 59.03 17.93 42 1
Across 8701 mn 260 76.76 18.32 7 27
CHS 8707 $BL7T 0 1933 718,79 17 4 30
HDOCR 8701 i, 1.5 81.55 18 11 21
EKONA Yellow 48 232.5  80.319 18.2% 2 6
ACID TOLER AF 1066 566 3% 62.1% 18.75 17 12
EXONA WHITE 6.5  217.5 90.18 18.37 25 4
8329-15 251 122 78.12 19.05 2 7
8321-15 231 133 98.01 17.6% 10 2
8321-18 510 348 9.3 19.3 6 29
s 8704 183 8 80,69 18.23 8 A
QiS5 8503-Ci 217.5 121 12.99 18.6 1 3]
BACOA 726.7 10,7 74,60 17.9 R 16
CHS 8509 297 122 61.79 17.17 9 22
LOCAL BYx} 102 66.03 17.63 25 4
ACID TOLFR-B-CHS-
36 SAFRA 397 158.5 10,77 16.7 16 13
HIC Ranbui 87 51 135.5 #2.%0 17.5 12 18

Synthetic FROT 88A 280 e 5302 8.4
ACID TOLFR-F,-T2P 6% M5 567 16.5

ACID TOLER E-SHABAT 300 126 7892  17.1

Cora 21 A6 6962 17.08 8 pl]
CUSAU TZB-G-Feol, 204, 17.5

ACID TOLFR-R-CHS-201 3%2.25 149 88.04  18.7

Fbot (3) HSR 85 -

(€.}
-~
-
[S ]
-~
=)
(o
=

B'qo 88 {8 3l 56.62 17.7 15 H
RASAT FBOT 884 502 98 80.114 18.2 17 11
CHS 8501-C1 2295 121.5  80.34 17.9 21 8
COMPOSIYE 290 192 276 76,77 17.1 7 27
SUWAN | 610 116 63.11 19.9 12 18
ACID TOLFR-C-CHS 250 196.5  71.19 17.43 8 4
CHS 8505-C1 1 119 55.1 18.25 18 9
Hean 102.37  178.0 73,14 18.59 16. 3
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APPENDIX I
Summary of Storability Evaluation Da:a of 20 Maize Varicties Harvested
and Stored in Foumbot on 23/08/90 and Evaluated on the 24/01/90 and
07/08/90.

II A - 15t Evaiuation on the 24/01/90 (!.c. 5 Months Storage).

No. of live t Hould Percentage
Sanple {nsects/kg damaged mmesemmemeeeen Rank By
I.D. eemeeseeeeeeees grains HC Gere’tion % Germ.

Keevils Others

HSR 81.5 104.5 52.07 17,35 55 5
Bawbui Synthetic  99.5 157 39.33 17.83 47 10
EASAT k3] 22.5 49.5%0 17.23 18 16
ACROSS 8701 77.5 22 13.12 17.83 41 13
Couposite 290 56 108.5 10.68 17.58 15 17
HLC 6.5 61 34.26 17.28 58 3
Ekona Yellow a9 n 22.64 17.%% 30 19
8121-18 20 14.5 15.69 17.99 10 19
SUWAN | 52.5 17 41.92 17.6% U 5
BACOA 67 98.5 25.92 17.13 58 3
LOCAL 26 12.5 24.18 17.39 75 1
Bortoua 8701 5 20 5.5 17.9 "9 2
Fkona ¥hite 23.5 28 33.89 18 19 7
CHS 8507-CI 124.5 133, 25.46 17.3 {4 13
(HS 8509-CI 65 94.5 60,14 17.1 i 18
CUCA 146.5 5 41.89 16.95 18 8
CHS 8501-CI 10 16.5 2440 17.98 46 11
(HS 8505-CI 42 15 41.20 17.5 30 19
Ndock 8701 19 7.5 {2.82 17.68 16 1]
CHS 8503-C1 106 105.5 21.32 17.37 18 8
Heans 60 83.78 16U 17.56 16.99
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IL B - 2nd Bvaluation on the 07/08/90 (i.e. 10 Nonths Storage).

No. of live % Hould Percentaqe

insects/kg damaged  -eemeemmemeoeneo- Rank By
Sample  emeesemeecccmoeea. grains HC  Germ’tion t Gorn.
L.b. Weevils Others
HSR 329 56 68.76  16.15 22 7
Bambui Synthetic 233 109.5  42.41 17.95 26 4
KASAI I 53 181 73,714 16.73 36 1
ACROSS 8701 452.5 90 68.41 16.73 12 n
Conposite 290 159 14 59.62 15.35 10 14
HLC 325.5 85 65.55  15.98 1 13
Ekona Yellow 326 44 54.69  16.35 10 14
8321-18 583 92 69.8 16.9 22 7
SUWAN-1 597 166 58.17 16.6 12 1
RACOA 440 256.5  50.12  13.7 26 4
LOCAL 158 {0 37.4¢ 15,98 28 3
BERTOUA 8702 13 40 19.06 17.1 29 2
ERONA WHITE N 92 66.07 17.13 9 17
CHS 8507-C1 348 177 62.48 14.6 9 17
CHS 8509-C1 358 138 68.12 16.6 8 19
COCA 443 125.5  64.23 14.6 6 20
CHS 8501-C1 315 109 10.46 16,65 16 10
(HS B8505-C1 3135 100 50.69  17.02 10 14
HDOCK 8701-C1 126 50 50,35 16,47 21 9
S 8503-C1 400 114 47.5 15.05 25 6
Hean 374.33 108,98 55.88 16,18 17.4
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APPENDIX 1t

IIT A - ist Evaluation on the 26/01/90 (i.e. 5 Honths Storage).

No. of live ¥ Hould Percentage

insects/kg damaged = -emes--msmmeeoee- Rank By
Sample  mmemmeemeeeeeee gu1ins HC Gern'tion Y Germ.
Weevils Others -

CHS 8501-CI 2.5 1.5 13,37 20.63 b2 15
Bawbui Synthetic 25.5 55 10.59 20.7 70 10
Ekona Yellow 28 49 7.07 20.5 89 1
CHS 8507-CI 51.5 70.5  5.66 20.57 68 1
Ndock 8701 10.5 45 11.2 20.5 87 ]
Ekona White 36 37 13.79 20.25 81 t
Kasai I 17 58 10.02 20.4 89 1
HSR 23 33.5 11.65 20.45 64 11
HLC IE! .5 11.% 20.27 67 12
Bertoua 8701 1.5 1.5 10.54 20.5 10 20
1OCAL 19.5 51 6.19 20.6 82 5
8321-18 63.5 245 1.2 204 7 8
BACOA 8.5 165.5 10,15 2057 5? 19
ACROSS 8701 18 66.5 13.89 20,57 85 4
COCh, 102.5 7 35.58 20.47 67 12
Compos:te 290 25 1o 8.31 20.1 75 7
CHS 850y-CI 54 36 13.97 20,15 60 16
CHS 8503-C1 0.5 65 17.25 20,47 58 17
CHS 8505-CI i 129 18.15 20,25 56 18
SUWAN 1 31 72.5  9.08 0.5 74 8
Heans 32.85 64.48 12.66 20,45 70

.................................................
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iII B - 2nd Evaluation on the 26/08/90 (L.e. After 10 Mopths Storage).

Ho. of live
insects/kq t mould  Percentage

Sample = mmemeecmsecccnne-. damaged =-=m------emeecane Rank By
L.D. Weevils Others grain MC  Gers'tion % Gera.
CHS 8501-CI 108.5 207 40.24 17.1 13 13
Bambui Synthetic 130 184.5 31.57 17.15 11 16
ERORA Yellow 178 112.5 42.71 17.05 28 2
CHS 8507-C1 119 170.5 38.45 16.87 25 4
Ndock 8701 254 311.6 3711 16.85 15 9
ERONA WRITE 257 208 46.11 17.07 13 13
RASAI I 245 263.5 43.28 16.97 26 3
HSR 175.33 162 41.81 16.56 14 1
HLC 366 3745 41.38 16.89 22 5
BERTOUA 8701 172.5 121.5 38.44 17.25 17 7
LOCAL, 89.5 162.5 26.19 16.62 13 1
8321-18 2215 162.25 44.11 17.1 18 6
BACOA 169 261 46.95 17.35 16 8
ACROSS 8701 63.5 97.5 30.88 17.2 14 11
CocA 541 585 65.46 15.02 15 9
COHPOSITE 290 291 310.5 69.06 13.82 10 17
CHS 8509-Ct 282 401.5 69.59 16.77 8 20
CHS 8503-C1 4 398 52.05 17.16 9 19
CHS 8505-C1 388 522.5 61.72 16.75 10 17
SUWAR I 248.5 284.5 42.91 16.95 12 15
Hean 230.67  265.04 45.53 16.73 16,95
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APPENDIX 1V

Summary of Storability Evaluation Data of 12 Cameroon National Early/Intermediate and 16
Intermediate/Late Maize Varicties Harvested and Stored in Ekona on 28/02/90 and Evaluated
on the 17/07/90.

IV A - Early/Internediate Varietles Stored for % Months.

No. of live

Sample insects/kg t Damaged Grains  Percentage  Rank By
L.D. -

Weevils Others Insects Hould/ HC cern’t. ¢ Germ.

rotten

BSR 81 515 140 34.5 L 17.1 3.5 L
CHS 8503 335 150 32 7.5 17.8 415 1
T24T 335 255 32,5 2 17.7  29.0 5
TZESR-SE 205 13 37.5 0.5 17.75 135.0 2
BSR-SYHI 260 185 3 55 18.0 17.5 9
TZESR-N 125 85 3.5 35 17,2 6.5 13
CHS 8602 195 60 40.8 0.8 16.8 16.5 10
DMR-ESRY 295 140 29.5 1 16.9  34.0 3
POOL 16 SR 200 250 23.5 1.5 174 9.0 5
BSR SYMIL 210 180 28.0 1.0 18.1 18.0 8
DHRESR ¥ 30 225 143 5.3 17.9  29.0 5
EV 8435 SR 247 260 26.5 1.5 18.6 9.0 12
LOCAL FAKO 400 150 - - 19.4 10.0 11
Heans 218.65 168.69 130.28 3.26  17.74 23.58
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IV B - Intermediate/Late Varieties Stored for 5 Months (Stored in Ekona
on 28/02/90 and Evaluated on the 17/07/90).

No. of live
Sample insects/kg t Daraged Grains  Percentage Rank By
1.D.

Weevils Others 1Insect Mould/ MC  Germ’tion % Germ.

rotten

Suwan x Gene
Pool W 205 290 28.5 0.5 . 8.8 16
Ndock 8701 2 310 27.5 11.0 21.3 16.3 13
Gusau ¥ Gene
Pool 77 205 15.5 6.0 21,7 33.8 6
CHS 8507 {0 180 3.0 5.2 39.8 37.5
Across 8701 100 65 14.5 22,7 20.8 24.8 11
Bertoua 8701 235 80 19.0 5.0 21.3 33.8
Suwanl x Gene
Pool Y 340 195 LX] - 20.9 12.5 14
EV 8422 SR 10 90 23 1.5 20.6 31.3 8
8321-18 17 95 10 9.5 21.0 1.3 8
Htui TIPB SR 75 55 20 0.64 21.0 37.5 3
Yaounde %701 110 105 20.0 2.0 20.8 313 8
CHS 8503 325 330 32.0 - 21.4 35.0 5
CHS 8501 85 85 25.0 0.5 21.0 20.0 12
TZPB Suakoko 15 215 18.0 0.75 20.5 50.0 1
Suwani SR 645 115 39.0 £.25 21.2 6.3 17
EV 8428 SR 5 110 11.5 9.0 20.8 38.8 2
Local Fako 400 150 - - 19.4  10.0 15
Heans 158 157.35 21.3 5.32 20,91 27.0
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8.2 LOWLAND CEREALS ENTOMOLOGY

INTRODUCTION

During the 1990 cropping scason (march to december), ten experiments were conducted
in experimental plots at Minkomeyos. An eleventh experiments ia collaboration with the TLU
team was conducted in farmers fields. The results of these trials will not be inchuded in this
report since the harvests of the second season are not yet finished. Nevertheless, we will try to
present the different methodologies uiilized as well as some available results.

Itis usetul o indicate that the work of this year was greatly influenced by rainfall, ‘The
rains began with a delay  (mid apaily, the seeding was also setarded, and the harvests retarded.
The pages which follow give a report of the work performed.

EXPERIMENT NUMBER |: N
Study of methods of use of carbofuran_(furadan) (o control_the_stem_borer of maize.

This trial is a repeat of the same experiment done for two years and of which preliminary
results had already been presented in previous reports. The objective is to determine an effective,
economic method to recommend to the average farmer. *

Material and methods
a) General_Conditions_of_the 'Irial

The location of the trial is Minkomeyos situated 9 kilometers from Yaounde,
beiween Iatitudes 30517 and 3o53°n and the longitudes 11027° and 11027%¢. The
soil is ferralitic modal typical to sed facies. The average annual rainfall is
I500mm, and is divided in a bimodal manner. ‘Fhis allows us two cropping
scasons per year, ‘The tisst goes from March to July and the second August to
December.

b) Experimental Method

The experimental design was randomized blocks with four treatments and four
replications. ‘The maize was planted in plots 5 x 4,80m m with two meters
between plots. Each plot consisted of 6 rows of maize with 0,80m hetween rows
and 0,25m between plants, giving a density of 50.000 plants per hectare after
thinning.
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The insecticide tested was carboluran (2, 3-dihydro -2, 2-dimethyl-7-benzoforanyl
methylcarbamate) marketed under the name of Furadan. The choice of this praduct is due to its
availability in the market and because farmers are familiar with its use. ‘This product was applied
at the rate of 2,5 kg active ingredient/ha and the thiee following methods of application were
compared: Application of granules in the rows at the moment of seeding (T1); application of
granules in the whorls 40 days after seeding (12); application of granules in the rows with a
second application in the whorls 40 days after seeding (T3); The check (T4).

Starting the third week after seeding through the twelfth, 40 plants were sampled at random
every three weeks in the different treatments. ‘These plants were dissected and the insects
encountered collected and identitied. The rate of infestation (percentage of plants attacked) as
well as the distribution of species encountered were determined at every visit. At harvest, the
yield in dry grain and the degree of losses on stems were also evaluated.

RESULTS AND DISCUSSION

a) Variation of the_cate_of attack

Information on the rate of attack presented here concerns only the first crop cycle. ‘The
observations for the second crop cycle year are not yet finished. Table 1 presents the results
recorded in the first crop cycle. It can be seen that there were almost no attacks during the
season. ‘This could have heen caused by the very dey fong season tecorded this year. ‘The rains
began only at the end of april, a month late with 1espect to normal. A good part of the insects
in diapause probably perished because of the heat. This indicates that strong temperatures should
be damaging to the development  of stem borers. This remains to be confirmed from the
experiments,

Table 1: Variation of the rate of attacks of stew borors on milze
treated with Furadan, Yaounde 1950 (first agricultural cycle)

Treatments Rate of attacks Yield
St {t/ha)
3 IT6+ 61TS ars 12118
1 0 2.5 0 1.5 1.5
2 0 1.5 0 0 7.9
] 0 0 0 0 7.5
4 0 2.5 ()} 0 7.1

ITS : Weeks after seading
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b) Yields

The varicty of maize utilized for this trial was the improved vaticty DMR (Downy
Mildew Resistant) with yellow grain andi short season (less than 100 days). The results of the
above table show that veey high yiclds were recorded on tire four treatments. The differences
among the treatments are not significant. ‘This is not surprisiog when we note that there were
very few attacks. It was evident that the application of the product gave no advantage. To the
contrary, it was a useless expenditure,

<) Distribution of species

Table 2 preseats the distribution of species of borers encountered during the first season.
Examination of this table shows that few insects were harvested during the scason. ‘Fhis is not
surprising i view of the reasons given above. It can be seen that all three species are
represented in small numbers. This feads us to say that populations of the three species were
influenced in a simitar manner by the rough climatic conditions. "The very elevated temperatures
should have been unfavorable to the development of the three species.

Table 2 : Distribution of different species of stem borers after
treatment of maire with Furadan Yaounda 1990

Treatnents Insects encountered Bf
Total Sc Ate

61754
T 3 0 0 3
T2 - - - -
’1'3 . - - -
T 0 1 0 1

12115

Tl 0 k}

T2 - -
T - - - -
4 - - - - -

ITS : Weeks after seeding

295



EXPERIMENT NUMBER 2:

Study of rates of application of carbofuran_(furadan)_to_control_stem borers of maize

Furadan, is often used to control stem borers of maize. The rates of this product vary with
tlie different users. ‘The object of this study to try to determine an economicaly profitable rate
to recommend to the average farmer.

Material_and methods
a) General Conditions of the trial

They are identical to those presented for experiment number |
b) Esperimental Method

The experimental desipn was randomized blocks with five treatments and  tour
replications. The maize was planted in plots of 5 x 4,8m with two meters Letween plots. Each
plot consisted of 6 rows of maize with 0,80m between rows and (,25m between plants giving
a density of 50.000 plants per hectare after thinning,

The insecticide tested was  canboluran (2.3-dihydro-2.2-dimethyl-7-henzoforany |
methyleabamate) marketed under the mme ol Furadin, 1 he choice of the tatter is related to its
availability in the market and familiatity of fatmers with regard to his use. 'This product was
applied 40 days afier seeding and the five following application rates compared:

I UOkg/ha
2 Skp/ha
3 [0kp/ha
4 I5kp/ha
5 20kp/ha

Starting the third week after seeding until the twelfth, 40 plants were smnpled at random
every three weeks on the different treatments. ‘These plants were disseeted and the insects
encountered collected and identified. The rate of infestation (the pereentage ol plants attacked)
as well as the distribution of species present were determined at cvery visit. At harvest, the yicld
and degree of losses on the stems (expressed in average number of cavities per foot) were
recorded.
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RESULTS AND DISCUSSION

a) Yariation of the rate of attack

The information concerning the variation of the rate of attack presented here are valid only
for the first agricultural cycle. ‘The results of the first agricultwal cycle indicate that there were
not a large number of attacks, the plants examined being sound (cf table). This was eertainly
caused by the very long dry season recorded this year in the zone or was due to the
management of the experiment.

Table 1; Variation of rate of attack of stem borers on maize
treated to different rates of carbofuran, Yaounde 1990
(1st agricultural cycle).

Rate/ha Pate of attack (%) Yield
3ITS*  AITS  9I1S  12ITS (t/ha)

0 - - - - 5.6

5 - - - - 6.4

10 - - - - 6.3
15 - - - - 6.7
20 - - - - 6.8

* 11S : Weeks after seeding.

b) Yiclds

The variety of maize tested was DMR (Downy Mildew Resistant) with a short cycle (less
than 100 days). Examination of table 1 indicates: .

* High yields were recorded on every ticatment. This is ot surprising since there
were almost no attacks.

The differences of yield among ticatments were insignificant. However we noted

an increase o these  diffesences as the tate increased. That indicates that the
treatments had some intluence on the yield, though this remained insignificant.
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EXPERIMENT NUMBER 3

Study of the influence of the relationship maize-peanut on the dynamics of populations of stem
horers  of maize.

The abjective of this experiment was 1o tepeat the same experiment done the past ycar.
That was to determine the impact of the maize crop in relationship with peanut on the
development of attacks due to horers and on the distribution of species present,

Material and Methods
a) Experimental_Conditions
They are identical to those described for experiment number 1.
b) Experimental_Methogl

The experimental desipn — was randomized blocks — with two treatments and  four
replications. ‘The maize was planted on plots § x 4. 8m spaced two meters apart. Each plot of
associated maize consisted of three rows of maize and sixteen 1ows of peanut (with four lines
of peanut between two lines of maize). ‘The maize was planted 0,25m between plants and 2m
hetween rows piving a density of 20.000 plants per hectare, The peanut was sowed 0,25m
between rows and 0,10m hetween plants giving a yield of 400 (¢) plants by heetares, “The
variety utilized was the focal varicty Mbam. ‘The plots with pure maize consiseed of 6 rows
sowed to 0.80m apart and 0,25m between plants piving a density of 50.(() plants per hectare,

Two varietics of maize were been tested in this study. They wete the local vaticty "Bafia”
with short cycle and an improved varicty with shost eycle, the DMR (Downy Mildew Resistant).

Starting with the third week after seeding, ontil the tweltth, 40 plants were sampled at
random every three weeks on the different teatments. ‘These plants were disseeted, the insects
cncountered collected and identified. The rate of infestation as well as the distribntion of specices
preseats were determined at every visit. ACharvest yield in dry prain and the degree of foss on
the stems (expressed in average number of cavities per foot) were recorded.

RESULTS AND DISCUSSION

a) Yariation_of_the_rate_of_antack

For reasons alieady given above it will not be possible to present here the results of the
entire year. ‘The information given is only for the first cropping cycle, Becanse of the climatic

changes which have been secorded (his year (o very long diy season) it was not possible to
record attacks in the field, the plants examined being sound.
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b) Yiglds in dry_grain

‘The results of this section are not yet analyzed. ‘They will tigme only in the next report,

EXPERIMENT NUMBER 4

Study of the influence of *he relationship maize-manioc on the dynamics of populations of stems
borers of maize.

The principal objective of this trial was to determine the influence of maize in relationship
with manioe on the distribution of the species present. ‘This trial is a continuation of the same
experiment done last year.

Matcerial and methods
a) Conditions_of_the trial
They ae identical to those described for experiment nnmber |,

b) Experimental Method

The experimental desipn used was tandomized blocks  with two tieatments and fonr
replications. ‘The maize was planted in plots of 5.0 x 4.8m, cach plot being two meters from the
other. Every plot with associated maize was composed of 4 lines of maize and 5 lines of manioc
(a line of maize between 2 lines of manioc). ‘Fhe maize was planted tm between rows and (,25m
between plants giving a density of A0 plants/hectare. 'The manioe was planted in rows Im
apart with tm between plants giving a density of 12500 plants per hectare. ‘The plots of pure
maize were composed of 6 lines sowed 0,80m between rows and 0.25¢m hetween plants giving
a density of SOOU0 plants per heetare. Ywo varictics ol maize were compared w dhis stady s thie
local variety "Balia” a short season varicty and the improved variety DMR (Downy Mildiou
Resistant), The variety of manioc utilized was the local vadiety.

Starting, the third week atter seeding, until the tweltth week samples of niaize were
collected and treated according to the method alicady described in the preceding experiments,

RESULTS AND DISCUSSION
a) Variation of the degree_of attacks
The information given here are of the first cropping cycle, the observations an the second

heing untinished. For the same reasons given in the preceding experiments, there were no record
of attacks in the fitst crop scason,
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b) Yields of Dry Grain

The analysis of this section is not yet compiete and so cannot be included in this report.

EXPERIMENT NUMBER §
Study of the influence of soil fertility on the dynamics of the populations stem borers.

This experiment, done for the first time had the following objectives: The determination
of the impact of three rates of NPK (20-10-10) on the development of the rate of attacks the
evaluation of the influence of soil fertility on the sequence of appearance and distribution of
Busscola fusca, Sesamia calamistis and Eldana saccharina.

Material and_Methods
a) Conditions of the trial

(See experiment number )

b) Experimental Method

The experimental design  was randomized blocks  with fosr treatments and four
replications. The maize was planted on plots of 5 x 4.8, with two meters heween plots. Each
plot consisted of 6 rows of maize with 0,80m between rows and 0,25m between plants giving
a density of 50000 plants per hectare atter thinning.

The fertilizer tested was NKP (20-10-10) frequently used by farmers. ‘the rates compared
were the following:

1 Okg/ha
2 100kp/ha
3 250kp/ha
4 500kg/ha

Starting with the third week atter seeding until the twelih, 40 plants were sampled at
random every three weeks on the different treatments, ‘Fhese plants were dissected and the insects
encountered collected and identified. ‘The rate of infestation (percentage of plants attacked) as
well as the distribution of the species present were evaluated at every visit. At the harvest, we
cvaluated the yield and degree of losses on the stems,
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RESULTS AND DISCUSSION
a) Variation of the rate of attack

Table | presents the variation of the rate of attack by the borers on the different rates.
Examination of this table shows the attacks were not frequent during the period of tial, This
was probably caused by the very long dry season recorded in the zone of study. When attacks
were present, their rate increased with the rate of fertilizer. This may signify that the longer the
maize is in the field the more preferential it is as a host  for the borers.  ‘This hypothesis
remains to he confirmed from the trials repeating this experiment, :

Table_1_; Variation of the rate of attack of stems horers on maize
fertilized at different rates, Yaounde 1990,

Treatnents Rate of Attack Yield
(t/ha)
J5AS  6SAS  9SAS  128AS
1 0 0 2.5 5 6 -
2 0 0 0 10 6.2
3 1} 0 2.5 12.5 6.9
{ 0 0 2.5 12.5 7.15

b) Yiclds

Table ' presemts the variation of yield expressed in tons per hectare on the different
treatments,  “The examination of this table shows a positive response of maize to fertitization,
Meanwhile, this response remains very weak, the reason for which the differences recorded
among frealments are insigniticant.

c) Distribution of the species

Table 2 presents the disteibution of species 12 weeks after seeding in the first crop season,
It shows that the preatest part of the population  was composed of represemtatives of eldana
saccharina. ‘This is not surprising when we consider that it is the prelevant period for this type.
Meanwhile, it should be noted that the (ota! number of insects was very low, surely caused by
the fact that the attacks themselves were not serious.
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Table 2 : Distribution of the different species of borers 12 weeks
after seeding of maite fertilized at different rates; Yaounde 1990.

Treatnents Insects found Total larvae
Bf Sc FEs par stalk
1 1 0 1 2
2 0 0 6 6
k| 1 0 4 5
4 0 2 6 6

EXPERIMENT NUMBLER 6
Study of egg laying places of Busscola fusca and Scesamia calamistis
The objective of this experiment was to determine the locations where Busszola fusca and

Sesamia calamistis deposit their eggs in natural conditions of infestation and in controfled
conditions,

Matcerial and methods

a) Conditions of the trial

(See experiment number 1)

b) Experimental Method

The maize was planted on a plot of 400 m2 composed of 25 rows planted 0.80m apart with
a plant spacing of 0.25m. The variety of maize utilized was Bafia. Starting with the Ist week
after seeding and until the sixth, 5 to 10 plant samples of maize were collected cvery 4 days and

dissceted. The eggs collected were preserved until hatching and the insects so obtained identificd.
The number of the leal or the foliar sheath carrying these eggs was also recorded.

Results
Since maize in the first crop season was atmost not attacked (for reasons explained above),

itwas difficult to harvest the eggs in the field. The observations of the second crop season will
he presented later.
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EXPERIMENT NUMBER 7

Study of the location of egg laying of Eldana saccharing

The objective of this trial was to determine the place where Eldana saccharina deposits
generally egps (in field and laboratory) with a view towards a later study of methods of control
for this inscct. Material and methods

a) Conditons_of the trial
(Sce experiment number 1)
b) Lixperimenial Method

1t was the same as that deseribed for experiment number 6. The only difference was that
the maize was sampled from the sixth week alter seeding, Two tiemtments were utilized: plots
where stalks of preceding harvest was lelt betwen rows and plots where the statks had been
rermaved and taken out of the field.

RESULTS

In first crop seasoa very little cgg laying was recorded. ‘The observations continue on the
same trial in the second crop season.
EXPERIMENT NUMBER 8

Sclection of varicties resistant to Busseola fusea in conditions of natural infestation,

‘The objective of this triad, conducted in collaboration with maize breeding team, was to
compare the behavior of 94 varictics of maize with respect 1o attacks of Busseola fusca under
natural infestation,

Matcrial_and_Mcthods

a) Conditions_oi_the_trial

The location of the trial was the old experimental fickds of ENSA situated about 7 kilometers
from Yaounde.
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b) Experimental Method

The experimental design  used was randomized blocks  with 94 treatments and three
replications. The maize was planted in rows of 5m length with 0,25m between plants. At six
weeks after planting a sample of 5 plants per row will be chosen at random and the rate of
attacks on leaves will be recorded. At harvest the tosses on ears and degree of infestation of
stems will also be recorded. The varieties compared are the following:

I. 101-1 32, 115-2 63. 130-1
2. 101-2 33. 1153 64. 130-2
3. 102-t 34, 116-1 65. 130-3
4. 102-2 35. 116-2 66. 130-4
5. 120-3 36. 117-1 07. 131-1
6. 102-4 37.117-2 68. 131-2
7. 103-1 381173 69. 131-3
8. 103-2 3911941 70. 132-1
9. 14-1 40. 119-2 71.132-2
10. 104-2 41. 120-1 72.132-3
11, 104-3 42. 120-2 73. 133-1
12. 105-1 43. 120-3 74. 134-]
13. 105-2 44.120-4 75. 134-2
14. 105-3 45, 122-1 76. 1313
15. 100-1 40. 122-2 77. 135-1
16. 107-1 47. 123-1 78. 135-2
17. 107-2 48. 1232 79, 137-1
18. 108-1 49, 123-3 80. 138-1
19. 108-2 50. 123-4 81. 138-2
20. 108-3 51, 124-1 82. 138-3
21. 108-4 52.124-2 83. 140-1
22. 110-1 53. 1243 84. 141-1
23. 110-2 54. 126-1 85. 142-1
24, 110-3 55. 126-3 86. 142-2
25. 111-1 56. 127-1 87. 142-3
26. 112-1 57.127-2 88. 142-4
27. 112-2 58. 127-3 89. 142-5
28. 1131 59.127-4 0. 144 1
29. 114-1 60. 128-1 91. 144-2
30. 114-2 61. 128-2 92. EV 8443
31 115-1 02. 129-1 93. 8428-19
94, 1393
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RESULTS

This trial was planted only in the second crop season,  Consequently it is not possible to
present the results here since the observations are not yet terminated.
EXPERIMENT NUMBER 9

Study of the distribution of species of borers of maize across time at Yaounde.

The objective of this experiment was to determine the sequence ol appemance of species of
stem borer during a year. It was undertaken ia the experimental fields of IRA at Minkomeyos
(Yaounde).

Material and Mcthods
a) General Conditions of the “Frial
(See experiment number 1)
b) experimental Mcthod

Every month samples of plants of maize showing sipns of attack were collected, dissected
and the different insects encountered collected and identified. ‘The distribution of the species was
made after every visit to the field.

RESULTS

‘The results of the tiial in the first crop season have not been concluded.  The climatic
changes huve not favored the pilfulation of the insects. Consequently it was not possible o make
a normitl collection of insects.

EXPERIMENT NUMBER 10

Study of the influence 'of Mussidia nigrivenclla on the yield in dry grain,

Since two or three years the presence has been noted of the larvae of a lepidoptera damaging
stored grains, Mussidia nigrivenella which attacks maize shortly before harvest and which the

larva strongly resembles that of Eldana saccharina, The objective of this experiment was to
evaluate the impact of this insect on yield.
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Material and Mecthod

a) Conditions of the Trial
(See experiment number 1)
b) Experimental Method

Maize was planted on four pl‘uts of 100m2 each, consisting of 5 rows 0,80m apart with
0,25m between plants. The variety of maize utilized was Bafia. At maturity the plots were
harvested at two weeks interval. The ears were classified according to the degree of damage
according to the following three types:

1. Sound ears or lightly attacked
2. Fars severly attacked
3. Ears completly destroyed (unusable)

The average weight of 5 ears choosen at random in every category heen recorded as well as
the distribution of the species of insects present.

RESULTS AND DISCUSSION
a) Variation of the Rate of Attacks

The table 1 presents the variation of the rate of attacks on of the maize of which the harvests
has been spread out over a month. On the examination of this table. ‘The following appears.

* The average weight of 5 ears choosen at sandom in every category was reduced as the
harvest was delayed. This same observation was made in passing from one category to another
(by an order of magnitude) and for all three dates.

* 1twas not possible to record here the complete destraction of the ears due to the attacks.
This was because of the 1ot or of the getmination of the grains. ‘The harvests were made in the
rainy season.

b) Disteibution of the Species

The distribution of the species of borers of the ems and grains of maize encountered during
of the experiment is presented in table 2. The examination of this table rev sals that Bysseola
fusca, Sesamig calamistis, Eldang sacchaging and Mussidia pigrivenella ate the lepidoptera
encountered on the cars of maize. The two first species are found especially near the end of
maturity - of the plant, alter which their proportions decline as the harvest is extended.
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With respect to the two last species, their proportions remain important on the three dates.
Meanwhile the rate of Eldana diminishes contrary to Mussidia which becomes more important
when one goes from the Ist date of harvest to the last.

This information makes it possible 10 supgest (hat it should be advantageous to harvest this
maize to avoid a loss of yield due to grain borers with time. Al of the analyses and economic
calculations subsquent to the replication of this experiment will give more weight to this
hypothesis.

Table 1 ;: Evolution of the attacks of Mussidia nigrivenella on of the maize
harvested at two weeks interva at Yaounde (1st crop season 1990)

Harvest date Nupber of ear Categories
harvested

1 2 k|

*
vom(g)y Y Mg/ Y PH(g)/

5 stalks 5 stalks 5 stalks

------- t
28/8/90 476 » 97 ¢ 1.3 400 1 400
12/9/90 395 85 450 13 375 1.5 315
26/9/90 261 88 500 6 300 6 300

* PN : average Weight
*+ The ears were unusable because of rot or
gernination and not due to attacks of insects.

Table 2: bistribution of the species of borers on of the maize harvested
at two wecks of interval at Yaounde (1st crop season 1990),

Rarvest  Total Sprcies (1)
Date Number of  ==--ces-ceccmenn--

insects Bf Sc Es K.n
28/8/90 12 8.3(1)%  41.6(5) 33.3(4) 16.7(2)
12/9/90 16 0 6(1)  19(3)  75(12)
26/9/90 2 0 0 20(4)  80(16)

* The fiqures among paranthses represent the total number
of individuals for the type.
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9. LIST OF NCRE RESEARCHERS

Name Nationality Position Location
1. Dr. Emmanuel A. Atayi Togolese Chief of Party Nkolbisson
2. Dr. Thomas C. Stilwell American Deputy Chief Nkolbisson
of Party
3. Mr. James 0. Cross American Administrative Nkolbisson
Officer

4. Dr. V. Balasubramanian Indian Maize Agronomist  Nkolbisson
5. Dr. John Poku Ghanian Ext. Agronomist Nkolbisson
6. Dr. Doyle Baker American Agric. Economist Nkolbisson
7. Dr. Leslie Everett American Maize Breeder Bambu i

8. Dr. Joseph Kikafunda  Ugandan Maize Agronomist  Bambui

9. Mr. Dermot McHugh American Agric. Economist Bambui
10. Dr. Monty P. Jones Sierra-Leonian Rice Breeder Oschang
11. Dr. Animesh Roy Bangladeshi Rice Agronomist Dschang
12. Dr. T. Woldetatios Ethiopian xt. Agronomist Ekona
13. Dr. Susan Almy American Socio-Econnmist Ekona
14, Dr. Om P. Dangi Indian Sorghum Breeder Haroua
15, Dr. Lallan Singh Indian Sorghum Agronomist Maroua
16. Mr. John Russeil American Ext. Agronomist Maroua
17. Dr. Mulumba Kamuanga Zairois Agric. Economist  Maroua
18. Dr. Henri Talleyrand American Cercals Agronomist Garoua

308



9.2 Natjonal Counterparts
9.2.1 In Country

Name Position Location
1. Dr. Jacob A. Ayuk-Takem Maize Breeder, NCRE Nkolbisson
National coordinator
Divector of IRA
2. *Dr. Charles [hé Maize Breeder Nkolbisson
3. Mrs. Regine Aroge Entomologist Nkolbisson
4. *Mr. Jean Bosco Zangue Maize Breeder Nkolbisson
5. Mr. Georges Dimithe Agric. Economist Nkolbisson
6. *Mr. Jupiter Ndjeunga Agr. Economist Nkolbisson
7. Mr. A, Blaise Nguimgo Maize Agronomist Nkolbisson
8. Miss Regine Mankolo Ext. Agronomist Nkolhisson
9. Mr. Michel N. Ndoumbe Ext. Agronomist Nkolbisson
10. Mr. Nkoa Mewoli Ondoa Haize Breeding Nkolbissan
11. Mr. Pierre Boumt je Agric. Lconomist Nkolbisson
12. *Mr. Edward Ngong-Nassah Ext. Agronomist Bambu i
13. Mr. Isidore Tabi Haize Breeding Bambu §
14. Mr. Christopher Ngeng Maize Agronomist Bambu {
15. Mr. Jean Enam Agric. Economist Bambu i
16. *Mr. Marc Samatana Agric. Economist Bambu i
17. *Mr. Claude Nankam Cereals Pathologist Bamhu {
18. *Mr. Francois Meppe Ext. Agronomy Bambur i
19. *Mr. tabien Jrutong Rice Breeder Dschang
20. *Mr. Cletus Asanga Entomologist Dschang
21. Mr. Joseph Fokou Rice Agronomist Maroua
22. *Mr. Richard Kenga Sorghum Breeder Maroua
23. Mr. Ranava Ndikawa Sorghum Agronomist Maroua
24. Mr. Martin Fobasso Ext. Agronomist Maroua
25. Mr. Charles Njomaha Agric. fconomist Marona
26. Mr. Jacques Beyn Sorghum Breeding Maroua
27. Mr. Mbeng thete Cereals Agronomist Garoua
28. Mr. Blaise Hongmong Haize Breeder Garoua
29. *Mr. Titus Hgoumou Lxt. Agronomist Garoua
30. *Mrs. Christine Poubom Ext. Agronomist tkona
31. *Dr. Manfred Besung Agric. Fconomist Ekong
32. Mr. Mboussi A. Messia Extension Agronomist Ekona
33. Mrs. Ateh nee Amba Agronomist Ekona

* Indicates degree received through HURE flnanc1ng
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Name Specialization University

Mr. Celicard Zonkeng Maize Breeding MSc lexas A & M

*Mr. Julius Takow Rice Aygronomy 'hb lexas A & M

Mr. Jacob T. Eta-Ndu Maize Breeding MSc Univ. of Minnesota
Miss Pauline Zekeng Ext. Agronomy PhD Michigan State U.
Mr. Zachée Ngoko Maize Pathology MSc Texas A & N

Mr. Pascal Ngninbeyie Rice Agronomy MSc LSU Rice Res station
Mr. Andre Djonnewa Sorghum Breeding MSc Nebraska State U.
Mr. Martin Ngueguim Maize Agronomist MSc NHorth Carolina State
*Mr. Edward Ngong-Nassah Ext. Agronomy PhD S. Dakota Stale U.
Mr. Ndioro a Mbassa Maize Breeder HSc Univ. of Hinnesota
Mrs. L. A. Enyong Socio-Economist  PhD Virginia Polytech

* Indicates previous degree received through NCRE financing
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